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Carded Spinning of Sticky Cotton 

Part 1: Stickiness Effects on Productivity 

Ü. FON1ENEAU-T AMJME AND R. FRYDRYCH 

CJRAD, TA 70116, 73 Avenue Jean-Francois Breton 34398 Montpellier Cedex 5, France 

J.-Y. DRÉAN 

CIRAD, TA 70101, Avenue d'Agropolis 34398 Montpellier Cedex 5, France 

ABSTRACT 

Ever since cotton stickiness first appeared, spinners have been reporting the distur­
bances it causes in the spinning process. Despite this, few quantitative studies have 
evaluated the detrimental effects caused by stickiness. This initial section, Part I, presents 
the results of an experimental study to evaluate the effects of stickiness on efficiency and 
breakage in industri21-scale spinning. The relationships between cotton stickiness, break­
age, and efficiency are discussed for the card, drawing frame, roving frame, ring spinning 
frame, and rotor spinning frame. Different methods are used to measure stickiness and 
select that which most accurately predicts stickiness-induced effects: sugar content de­
terrnined by HPLC (high performance liquid chrornatography), number of stick:y points 
determined by an scr thermodetector, and number and size of stick:y points measured by 
H2SD (high speed stickiness detector). The roving frame is the most sensitive to stickiness 
and the mso appears to be the most accurate predictor of stickiness-induced effects during 
spinning. 

Cottons are rendered stick:y by sugars derived primar­
ily from entomological and physiological sources [2, 6]. 
Entomological sugars take the form of honeydew pro­
duced by insects living on the cotton plant, mainly the 
aphid Aphid gossypii and the white fly Bemisia tabaci. 
Physiological sugars are natural cotton sugars produced 
as residues after the synthesis of cellulose. 

Papers about cotton stickiness [1, 2, 3, 4, 5, 6) clearly 
describe how machine parts in contact with the fibers are 
fouled by the stickiness and underline the increased 
breaks during spinning. Substantial productivity losses 
have been reported. Although numerous reports have 
been published, these cannot be used for a quantitative 
approach to the stickiness phenomenon. Which kind of 
stickiness rneasurement is the most suitable for predict­
ing fiber behavior during spinning? What is the exact 
relationship between breaks, efficiency, and stickiness? 
These questions, and many others required to address the 
stickiness problem, have yet to be answered with preci­
sion. It is therefore difficult to accurately evaluate the 
economic effects of stickiness on the spinning industry 
[1], and consequently, it is impossible to determine in a 
rational manner the discount that should be applied to 
sticky cottons [4]. 

Textile Res. J. 71(11), 1023-1030 (2001) 

To address these questions and gain a more precise 
understanding of the effects of stickiness on spinning, we 
have conducted a quantitative study of a broad range of 
sticky cottons. The baies of cotton are spun into yarn on 
an industrial production line. Different qualitative and 
quantitative parameters are recorded throughout the pro­
cessing from hale opening to yarn in order to monitor 
product quality and machine productivity. Part I consid­
ers process productivity; the quality aspects of produc­
tion are described in Part Il. 

Materials and Methods 

This study of the effects of stickiness on carded spin­
ning involved twenty-six hales of cotton (Gossypium 
hirsutum). Two nonsticky hales included in the study 
originated from Central Asia. The remaining twenty-four 
were various varieties of Acala cottons produced in Su­
dan in 1996-1997. Ten of them were roller ginned and 
fourteen were saw ginned. These cottons were selected to 
cover a broad stickiness range, from nonsticky to very 
sticky, but with the most homogeneous length, fineness, 
maturity, and strength characteristics possible. These 
characteristics were evaluated in ten samples taken from 
each raw baie for analysis by HVI (high volume instru-

0040-5175/$2.00 
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ment), FMTI (lineness maturity tester), scr thermodetec­
tor, and H2SD (high speed stickiness detector). 

Once each of the twenty-six baies was characterized, 
the cotton was processed by industrial-scale carded spin­
ning. The spinning facility was composed of two rooms 
with independent conditioning: a preparation room and a 
spinning room. The cotton libers were processed succes­
sively by the following machines: baie breaker (La­
roche), opèner-cleaner (RN Trützschler), opener-mixer 
(RSK Trützschler), card (DK 715 Trützschler), drawing 
frame (Dl/1 Rieter), roving frame (Fl/la Rieter), ring 
spinning frame (CF-6 SACM), rotor spinning frame 
(SE-9 Schlafhorst), and a winder. 

CONDITIONS AND ÜPERATING PROCEDURE 

The order in which the hales were processed was 
randomized to avoid any bias in the interpretation of the 
results. Before actually starting the processing, the baie 
was homogenized by recycling between the RN opener 
and the Laroche breaker. This reduced the natural vari­
ability within each baie and thus improved the precision 
of the relationships between stickiness and spinning in­
cidents. Once the homogenization was complete, the baie 
entered production at a temperature of 25 ::!:: 2°C and a 
relative humidity of 47.5 ::!:: 2.5%. These hygrometric 
conditions corresponded to those generally recom­
mended for preparation. The card was set to a delivery 
speed of 120 m/min to produce a 5 ktex sliver. At the first 
drafting pass, the doubling was set at 6, sliver count at 4 
ktex, and delivery speed at 400 m/min. For the second 
drafting pass, only the doubling was modified, to 8. The 
24 spindles on the roving frame were set at 900 rpm to 
produce 0.5 ktex roving. The sliver and roving were then 
transferred to the spinning room, where atrnospheric 
conditions consisted of a temperature of 25 ::!:: 2°C and a 
relative humidity of 57.5 ::!:: 2.5%. The ring spinning 
frame, with 100 spindles spinning at 8000 rpm, and the 
rotor spinning frame with 24 rotors spinning at 90000 
rpm, were set to produce 20 tex yarn with a twist of 800 
·turns per meter. 

During the spinning of each hale, the number of 
breaks, fiber wraps, and stops for cleaning were recorded 
for each machine. These incidents were then listed with 
respect to the part of the machine where they occurred 
and their cause. Thus, three principal incidents were 
recorded for the card: breakage of the web, breakage of 
the sliver at the condenser, and breakage of the sliver at 
the can coiler. Breaks were noted on the drawing frame 
at the feed creel, the roller drafting, and the sliver con­
denser. Breaks on the roving frame were noted at the 
feed creel, the roller drafting, and the flyer. Only two 
kinds of breaks could be monitored on the ring spinning 
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frame: those of the roving and those of the yarn. By 
contrast, several different incidents were possible on the 
rotor spinning frame. The number of yarn piecings and 
the efficiency at each step of the process could be deter­
mined thanks to on-line management of the production. 
In addition to these automated recordings, the number of 
times the technician intervened in the process was also 
recorded for the four main structures in the process, i.e., the 
feed cylinder, the taker-in, the rotor, and the yarn navel. 

The results were used to calculate the breakage inci­
dence and efficiency of the different machines. Breakage 
incidence was expressed by unit length of the roving, 
sliver, or yarn to avoid any effects caused by machine 
stops. Thus, when considering the card, total breaks 
corresponded to the number of breaks per 100 km of 
sliver. This number is therefore equivalent to the hourly 
breakage rate in a card room with fourteen machines. 
The breaks on the drawing frame were also expressed for 
100 km of sliver, i:e., equivalent to the hourly breakage 
rate of two machines working at 800 m/min. The break­
age rate of the roving frame was calculated for 100 km of 
roving, equivalent to the hourly breakage rate for 100 
spindles (i.e., approximately two roving frames with 
forty-eight spindles each). Breaks were expressed per 
1000 spindle hours for the ring spinning frame and per 
240 rotor hours for the rotor spinning frame. These 
productivity parameters were then compared with stick­
iness results, determined using three different methods: 
The scr thermodetector measuring the number of sticky 
points (SC7); H2SD measuring the number of sticky 
points (H2SD), their total size (Size-H2SD), and their 
size category (Small, Medium, and Large); and HPLC 

measuring the content of the different sugars: inositol (I), 
trehalose (T), glucose (G), fructose (F), trehalulose (YI), 
melezitose (M), and sucrase (S). 

Samples of cotton libers, sliver, roving, yarn, and waste 
were taken to evaluate the effects of stickiness on the 
quality of these products. Thus, ten liber samples were 
taken at regular intervals from the breaker, RN opener, RSK 
opener, and card. These samples were analyzed on the scr 
and H2SD thermodetectors to evaluate stickiness at the dif­
ferent steps of the process. In addition, RSK samples were 
analyzed by HPLC. Samples of sliver and roving were used 
to evaluate regularity at the card, drawing frame, and roving 
frame. Y am quality was evaluated in samples .taken from 
the yarn bobbins and packages. 1bis section focuses on the 
effects of stickiness on productivity. The effects of sticki­
ness on product quality are described in Part II. 

Results and Discussion 

Of the twenty-six baies selected for this spinning 
study, only twenty-four could be spun. Processing of the 
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other two was impossible because of card clogging. Both 
of these baies were very sticky. One had been roller 
ginned and showed forty-two sticky points (H2SD mea­
surement). The other had been saw ginned and showed 
fifty-eight sticky points. We were nevertheless able to 
spin another baie of similar stickiness, but with great 
difficulty and extremely low efficiency. Fifty H2SD sticky 
points would appear to be the threshold above which the 
stickiness immediately blocks the process when the 
opening operation is conducted at a relative humidity of 
45 to 50%. 

No particular stickiness effects occurred during the 
opening of the other twenty-four baies, i.e., we encoun­
tered no problems from the baie breaker to the card 
feeder. Inspection of the magnetic baffles, condenser, 
and most parts of the machines in contact with the fibers 
did not reveal any fouling that required machine stops. 
We nevertheless noted traces of stickiness regularly on 
the breaker needles and in the waste produced by ail the 
machines, so it is very likely that certain very sticky 
cottons would have clogged this section of the line if 
production had continued for several days. Detecting 
clogging of the piping, condensers, and magnetic baffles 
would therefore require a specific study with larger quan­
tities of starting materials. 

The machines further downstream in the spinning pro­
cess were ail adversely affected by cotton stickiness. 
From the card to the spinning frames, the entire produc­
tion line reacted to stickiness, suffering decreased effi­

. ciency and increased breakage. 
scr measurements were closely related to H2SD (Figure 

1). When adjusted to a log-linear mode!, ail H2SD mea­
surements were proportional to each other, except after 
carding. The H2SD count probability distribution is 
known as a negative binomial [7] with variance v = m 

. + m2/k, where mis the mean and k is a shape parameter 
related to cotton homogeneity. The H2SD mean and dis­
persion index 1/k decreased downstream from raw cot­
ton to carded cotton (Table 1). We retained the H2SD 

measurements at the RSK opener stage for subsequent 
analysis, since they were less dispersed and still propor­
tional to those for raw cotton. 

CARD 

Card performance was closely related to cotton stick­
iness. The stickiness measurements showed a negative 
correlation with card efficiency, and ail the correlations 
were approximately the same order of magnitude. Here, 
Figure 2 shows that the closest correlations were ob­
tained with the number of H2SD sticky points-physical 
measurement-and with the trehalulose levels (W)­
chemical measurement. Figure 3 shows the fitting of a 
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FIGURE 1. scr number of sticky spots versus H2SD 

(measurement on raw cotton). 

TABLE 1. H2SD rneasurement rneans and overdispersion index of the 
negative binomial distribution, as estimated by maximum likelihood: 
24 baies, 10 replicates per baie. 

Stage Mean Overdispersion index 1/ k 

Raw cotton 25.9 0.104 
Breaker 21.5 0.072 
RN opener 23.6 0.037 
RSK opener 19.5 0.040 
Card 15.1 0.000 

regression line where efficiency is plotted versus the 
number of H2SD sticky points. The 94% efficiency in the 
absence of any stickiness decreases in a linear manner by 
6.5% for 10 H2SD sticky points (Equation 1): 

Card-EFF. % = 93 .7 - 0.653 H2SD (1) 

As far as breakage is concemed, we could detect no 
correlation between the total number per I 00 km of 
sliver and the sugar levels determined by HPLC. There­
fore, only the H2SD results could be used for this param­
eter {Figure 4). The number of breaks increased linearly 
with stickiness (Equation 2) but, as we already saw for 
efficiency, the results showed considerable dispersion 
around the regression line: 

Card breaks = 6.94 + 0.602 H2SD (2) 

DRA WING FRAME 

The performance of the drawing frame in both drafting 
passes correlated closely with cotton stickiness. The 
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FIGURE 2. Conelations between productivity parameters of spinning and stickiness measurements_ 

breakage rate, expressed for 100 km of sliver, increased 
with cotton stickiness. The correlation was closer for the 
number of H2SD sticky points than for trehalulose and 
melezitose levels. Figure 5 shows breaks during the first 
drafting pass plotted versus the number of H2SD sticky 
points (Equation 3). We obtained similar results during 
the second drafting pass: 

function of H2SD count. Dispersion of the values is ex­
cessively high for any prediction of efficiency based on 
stickiness. Thus, Equation 4 should be considered simply 
as a general trend: 

Drawing-EFF. % = 79.7 - 0.875 H2SD 

(4) 

This dispersion may be explained by the relatively short 
drawing time used for each test. Here, at 400 m/min, 
processing of each test sliver lastèd from 1.5 hours for 
the slightly sticky cottons to 2.5 hours for the stickiest 
cottons. The effect of machine stoppage is therefore 
excessive under such conditions and induces consider­
able variability into the efficiency results. 

Drawing breaks = 0.68 + 0.02675 (H2SD) 2 (3) 

As far as efficiency is concerned, although we ob-­
tained a significant negative correlation with the number 
of H2SD sticky points and the trehalulose level, the cor-­
relation ~as not as clear as for breaks. Figure 6 shows the 
efficiency noted during the second drafting pass as a 
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Card EFF ¾ = 93. 7 - 0.653 H2SD r = - 0.73 
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ROVING FRAME 

The roving frame is extremely sensitive to stickiness. 
In the course of the tests, the fibers rose upwards because 
of small beads of sugar clearly visible on the drafting 
rollers and the aprons. This phenomenon occurred even 
with cottons that were only very slightly sticky. The 
number of breaks was closely correlated to stickiness. 
We noted significant correlations with the number of 
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Drawing-EFF % = 79.7 - 0.875 H2SD r = -054 
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H2SD and scr sticky points, and with the trehalulose and 
melezitose levels. The closest correlation (r = 0.79) 
was obtained with a quadratic model (Equation 5) link­
ing the number of H2SD sticky points to total breaks in 
100 km of roving (Figure 7): 

Breaks 100 km roving = 1.51 + 0.0195 (H2SD)2 
• (5) 
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Breakages 100 km roving = 1.57 + 0.0195 (H2SD)' r= 0.75 
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FIGURE 7_ Roving frame: breaks on 100 km roving versus H2SD 

number of sùcky spots: 45 to 50% relaùve humidity and 25°C. 

Efficiency also correlated well with the number of 
sticky points and with the trehalulose and sucrose levels. 
Figure 8 shows a substantial decline in efficiency corre­
lated with the number of H2SD sticky points. The H2SD 

number of sticky points is the most reliable marker of 
roving frame efficiency (r = 0.76). The equation of the 
best regression we found is 

Roving-EFF ¾ = 100-13.88 [H2SDJ"' r=-0.76 
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FIGURE 8. Roving frame: efficiency versus H2SD number of sùcky 
spots: 45 to 50% relaùve humidity and 25°C_ 
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Roving EFF. % = 100 - 13.88 (H2SD) 112 

(6) 

RING SPINNING FRAME 

·Tue breakage incidence per hour for 1000 spindle 
positions showed a good correlaûon with stickiness. The 
number of H2SD sticky points gave the closest correlation, 
with an r value of 0.82. Although the sugar levels de­
termined by HPLC showed a good correlation with break­
age rate, this correlation was lower than that provided by 
the number of sticky points. Here, the trehalulose and 
melezitose levels gave an r value of only 0.68. Figure 9 
plots the number of breaks for 1000 spindle positions per 
hour (sph) versus the H2SD number of sûcky points. The 
y-intercept at the origin is not significantly different from 
0 (Equation 7): 

Breaks 1000 sph = -29.7 + 11.38 H2SD 

(7) 

Breakage 1000 s p b = -29.7 + 11.38 H2SD r= 0.82 
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FIGURE 9_ Ring spinning frame: breakage on 1000 spindles/hour 
versus H2SD number of sticky spots: 55 to 60% relaùve hwnidity and 
25•c_ 

ÜPEN-END ROTOR SPINNING FRAME 

The efficiency of the rotor spinning frame decreased 
as sûckiness increased. We obtained the closest correla­
tions with the H2SD and scr sticky point counts rather 
than with the sugar levels determined by HPLC. Here, the 
correlation coefficients were approximately 0.67 for 
H2SD, wbereas they did not exceed 0.64 for the best sugar 
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OE-EFF % = 98.3 - 0.134 H2SD r= -0.66 
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FIGURE 10. Rotor spinning frame: efficiency versus mso number 
of sticky spots: 55 to 60% relative humidity and 25°C. 

marker (trehalulosè). Efficiency for a nonsticky cotton 
was about 98%, but this fell to 90% for stickiness ex­
ceeding 30 H2SD points. Efficiency can be far lower if 
clogging occurs, as illustrated by the cotton in Figure 10 
outside the cluster of points. The values predicted by the 
number of H2SD points again showed a moderate disper­
sion (Equation 8): 

OE EFF. % = 98.3 - 0.134 H2SD (8) 

We monitored the number of yarn piecings in addition 
to machine efficiency. Figure 11 reveals that the number 
of piecings per hour for 240 spinning positions increased 
with the number of H2SD points, showing a significant 
correlation bètween these two variables with r = 0.74 
(Equation 9): 

(OE Y-P 240 sph)112 = 5.19 + 1.429 (H2SD) 112 (9) 

After making three attempts to re-attach the yarn, the 
machine abandons the process and alerts the operator 
that intervention is necessary at the stopped spinning 
position. The number of interventions by the technician 
per hour is thus a reliable indicator of rotor spinning 
productivity. These interventions generally consist of 
cleaning the feed table and the breaker or the rotor to 
remove sticky deposits. The results of our tests showed 
that the hourly intervention rate due to clogging for 240 
positions depends on the stickiness of the cotton. 
Whereas the number of interventions was very low for 
nonsticky cottons, interventions exceeded the threshold 
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of three/hour when spinning cottons with more than 20 
H2SD sticky points. 

JOE Y-P 240 s p h) 112 = 5.19 + 1.429 JH2SD] 112 r = 0.74 
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FIGURE 11 . Open-end yam piecing for 240 spinning positions per 
hour versus H2SD number of sticky spots: 55 to 60% relative humidity 
and 25°C. 

The models we used in this study to predict produc­
ti vity pararneters were based on the results of stickiness 
measurements. In an effort to improve these models, we 
added different variables to the H2SD count, but all these 
attempts were inconclusive. When we added variables 
about the size of the sticky points, this did not improve 
the mode\s, and neither did the addition of sugar levels 
determined by HPLC, even when the tests were based on 
different combinations, e.g., the sum of the trehalulose 
and melizitose entomological sugars. All the models 
tested showed that only a single variable was significant. 
This effect is due to the close correlation between the 
H2SD and scr sticky point counts and certain sugars, 
notably trehalulose and melezitose. 

Our results showed that the number of sticky points 
measured by the H2SD is more closely correlated to spin­
ning productivity pararneters than the scr and HPLC re­
sults. The H2SD count provides the best prediction of 
breakage rate and spinning machine efficiency. How­
ever, dispersion of the results may occasionally be too 
great for practical predictions . This is because the con­
fidence intervals around the values determined from the 
regression curve of the H2SD sticky points are relatively 
broad for certain machines. The prediction method can­
not differentiate between two cottons showing fairly 
similar stickiness potentials. It is therefore difficult to 
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predict different efficiencies or breakage rates for cottons 
whose stickiness potentials are similar to within two or 
three sticky points. Nonetheless, if the precision of the 
results is taken into account, certain limits can be set for 
stickiness with respect to the acceptable number of 
breaks and the efficiency desired during spinning. In our 
tests, and under the relative humidity conditions we used, 
the stickiness limits for a highly automated production 
unit would appear to be fairly low, particularly for ring 
spinning, since the roving frame is highly sensitive to 
stickiness. 

Conclusions 

The performance of spinning machines depends on the 
stickiness of the starting cotton material. In our study, 
machine performance decreased when sticky cottons 
were processed under the hygrometric conditions gener­
ally recommended, i.e. , 45 to 50% RH during opening and 
carding and 55 tri 60% RH during spinning. We quantified 
the effects of stickiness on machine productivity, and the 
results of our regressions showed that the number of 
sticky points determined by H2SD is a more reliable 
predictor of stickiness effects than the scr count or the 
sugar content measured by HPLC. Here, although the scr 
count correlates with productivity parameters, the corre­
lation coefficients obtained with H2SD are even better. As 
far as sugar contents are concerned, not all correlated 
with breakage incidence and machine efficiency. In fact, 
only trehalulose and melezitose could be correlated with 
these two parameters, but not for all the machines, and 
here, when we detected a correlation, it was generally no 
better than that obtained with the H2SD sticky points 
count. 

The blocking threshold for spinning sticky cottons 
under the relative hurnidity conditions described here is 
about 50 H2SD sticky points. The spinning process is 
blocked at the card when the count exceeds this value. In 
addition, stickiness affects the machines and seriously 
reduces productivity well below this blocking limit. The 
roving frame is the most sensitive to stickiness. 

Relative humidity appear to be of prime importance. 
The very sticky hales (50 H2SD sticky points) that initially 
required machine stoppage were subsequently processed 
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successfully at 40% relative humidity. However, the 
breakage rate even under these conditions was prohibi­
tively high and machine efficiency was very low. A study 
to evaluate the effects of stickiness at different relative 
humidities is ongoing and will be the subject of a future 
paper. 
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ABSTRACT 

Regularly confronted with the problem of cottori stickiness during spinning, those in the 
international market wish to see the implementation of a cotton baie ·classification system 
to describe the degree to which a given cotton is contaminated. Thermodetection equip­
ment such as the H2SD high speed stickiness detector .may be suitable for such a task. With 

· a working capacity equivalent to that of HVI lines, this instrument evaluates the stickiness 
of collons contarninated by insect honeydew. This paper discusses the feasibility of a 
qualitative classification based on within-bale distribution of the number of sticky points. 
A detàiled example obtained with the H2SD illustrates the qualitative classification proce­
dure. Sticky · bales can be separated from uncontaminated baies for the latter to be 
marketed with a guaranteed stickiness level below a set threshold and a litigation risk 
selected in advance. 

Cotton stickiness caused by insect honeydew mani­
fests during industrial j:>rocessing as deposits of sticky 
substances on textile machines. Spinning is particularly 
sensitive to this phenomenon, as fouling of the card 
rollers causes the libers to rise upwards, occasionally 
leading to considerable wraps that can rupture the web . 
The problem can àlso spread to the roving frame, spin­
ning frame, and rotor machines [5, 9, 10]. Other sectors 
of the cotton processing industry are also affected be­
cause consequent yam breakages in the weaving result in 
lower yields and poorer quality finished products. 

As far as the cotton market is concemed, those cottons 
reputed to be highly contaminated can only be sold at a 
discount [ 6]. For a producing country, the losses incurred 
by this problem can be considerable [8] since, in the 

. absence of an official classification system, the entire 
production reputed to be contarninated may have to be 
discounted, whereas in fact it only contains a small 
fraction of truly contarninated cotton. The establishment 
of a cotton stickiness classification system would allow 
discounts to be attributed in a more rational manner. To 
do this, a high-capacity measurement device is required 
together with established methodology to sample and 
measure baie stickiness. 

Textile Res. J. 70(10), 866-871 (2000) 

The H2SD high speed stickiness detector [4] provides a 
quantitative measurement of the potential stickiness of a 
cotton by electronically counting the number of sticky 
points revealed by thermodetection, i.e., hèat and pres­
sure exerted on the cotton. Two possibilities · are envis­
aged for a baie stickiness classification: quantitative cla~­
sification, i.e., each baie is allocated a guaranteed level of 
stickiness; and qualitative classification, where the baies 
are divided into two categories (sticky or nonsticky) with . 
reference to a fixed limit called the critical stickiness 
threshold. 

At present, the quantitative classification is unjustified 
because it greatly increases the number of lots to be 
constituted after analysis of the different characteristics 
of the baie. This classificâtion method is also costly iri 
comparison with îts expected benefits. In addition, the 
spinner' s primary concem is to know whether or not the 
baie is likely to -cause problems during processing. Re­
search is currently ongoing to determine the limit beyond 
which sticky cottons are no longer suitable for spinning, 
i.e., the number of sticky points below which the cotton 

. may be spun without difficulty. 
In the study reported here, we evaluate the feasibility 

and inherent risks of classifying cotton baies (using the 

0040-517 5/$2.00 
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H2SD) into sticky or nonsticky cottons, or at least whether 
the contamination is sufficiently slight for the spinning 
process to be unaffected. Our analysis is based on a 
sampling study where we have determined the within­
bale distribution of the number of sticky points. We then 
deduce a method for calculating the litigatiêm risk of 
such a qualitative classification. 

Materials and Method 

When considering a qualitative classification, à bale 
may be declared sticky if the mean M of r measurements 
is greater than the previously established critical sticki­
ness threshold t,. If this bale is submitted to a valuation 
with the same number of measurements r and the same 
critical threshold, it will be declared nonsticky if the 
mean M' is lower at the same t s value. In brief, if A is the 
"nonsticky bale classification" event, B is the "nonsticky 
bale valuation" event, and A and B are the opposite 
events, i.e., "stièky bale classification" and "sticky bale · 
valuation," the probabilities for the classification and 
valuation are 
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lets, then sticks some cotton fibers with the solidifying 
droplets to the aluminum sheet. The free fibers are then 
removed by a cleaner, and the adherent sticky points are 
counted and their size is evaluated by an image analyzer. 

Results and Discussion 

The number of sticky points is a discrete random 
variable obtained by counting each point that occupies a 
small surface area on the aluminum foil. If we hypothe­
size that the sticky points in a given baie of cotton show 
a perfectly random distribution and are of homogeneous 
density, the number of points per sample, according to · 
the punctual processes theory [1, 11], should follow a 
Poisson distribution. If this is not the case, the probabil- . 
ity distribution is overdispersed with respect to the Pois­
son distribution. A one-sided x1" test can be used to select 
between these two hypotheses for, if Poisson distribution 
is respected, the ratio between the sum of squares of 
deviates (SSD) and the mean of n measurements follows 
asymptotically a x1" distribution with n - 1 degrees of 
freedom [2, 3]. When considering p baies and nj 

measurements per bale, Equation 5 gives the expression 
P(A) = P(M:;; t,) P(A) = 1 - P(A) , (1) 

· of the K' observed Kobs with 'il (ni - 1) degrees of 

P(B) = P(M' :;; t,) P(B) = 1 - P(B) (2) 

Litigation arises when event B succeeds event A, i.e., 
when a bale classified as nonsticky is appraised as being 
sticky. The litigation risk is the product of the probabil­
ities of thesé two events. Here, if F(x) is the distribution 
fonction of M, this risk (LR) is 

freedom: 
j=l 

2 - P (SD 
X obs - L ___!!}_) 

1=1 Xj-

(5) 

If the probability of exceeding this Kobs is greater than the 
type I error selected, the sticky point counts can be 

LR(m) = P(A) P(B) 

or in terms of the distribution fonction, 

LR(m) = F(t,)(I - F(t,)) 

(3) · assigned a Poisson distribution. If this is not the case; the 
ratio of the x1" to its number of degrees of freedom gives 
an estimate of the overdispersion with respect to the 
Poisson distribution. (4) 

This litigation risk therefore depends on the distribution 
of the stickiness within the bale, and particularly on the 
mean stickiness of this bale. 

To evaluate this distribution, 100 bales (50 roller 
ginned and 50 saw .ginned) were selected from Sudanese 
production. During the ginning process, 16 levels were 
sampled from each bale. Note that the baies were se­
lected with the intention of obtaining a large range of · 
stickiness and do not in any way represent the general 
stickiness level of cotton produced in Sudan. After con­
ditioning at 65% relative humidity and 21 °C, the samples 
were tested on the high speed stickiness detector (H2SD). 

In brief, using a rotor opener, a specimen of 3 to 3.5 g of 
cotton is transformed into a 12 X 16 cm web and placed 
on a belt-conveyed aluminum sheet. Pressure is applied 
by a hot plate (53°C), then by a cold plate at room 
temperature. This process first melts the honeydew drop-

Each of the 100 bales provided 16 samples for mea­
surement. As. a few samples were missing, x1" calculated 
from Equation 5 gave 7213 for 1492 degrees of freedom. 
lts probability of exceeding the x1" was less thàn 0.01 %. 
We therefore rejected the hypothesis of .a Poisson within­
bale distribution. The overdispersion index, correspond­
ing to the ratio between the variance and the mean, was 
approximately 4.84. 

We fitted this distribution to a statistical distribution 
using the mean variance relationship. The variance ap­
peared to be a quadratic fonction of the mean with 
respect to the regression between the logarithm of the 
variance and that of the mean (Figure 1). Such a relation 
corresponds to a negative binomial distribution, which 
describes a large variety of processes [7] . 

The negative binomial distribution possesses two pa­
rameters: the mean m and the shape parameter k. lts 
probability mass fonction may be expressed as 
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f(k + x)m:z:kk 
. . (6) 

P(X = x) = f(x + l)f(k)(m + k)(H:z:) , 
In practice, estimating 1/k is preferred because 1/k is less 
biased than k and gives more symmetrical confidence 
intervals. 

with gamma (f) the generalized integral defined as We used a/ test based on the maximum likelihood 
ratios to verify the homogeneity of the k coefficients 
within a group of p bales. Here, if L is the maximum 
likelihood obtained when considering that all the bales 
have the same coefficient k, and Lj is that obtained with 
a k for each bale taken individually, then the quantity 
- 2(log L - L log L) follows a x?- with p - 1 degrees 
of freedom. The probabilüy of exceeding x2 is greater 
than the type I error selected, and we may therefore state 
that the k coefficients are homogeneous. The results of 
the analysis by SAS software converge toward a homo­
geneous value of k = 9.43. 

f(k) = f 00 xk- 1exp(-x)dx . (7) 

0 

Its expeètation is 

E(X) = m , (8) 

and its variance is 

m1 
n~=m+y ~ 

EsTIMATING PARAMETERS m AND k IN TIIE NEGATIVE 

BINOMIAL DISTRIBUTION 

The arithmetic mean xj is a good estimation of param­
eter mj. By contrast, the k shape parameter can be 
estimated in several ways, with the maximum likelihood 
method being the most precise. This method consists of 
evaluating the maximum of function L: 

)( ):z:;,kk 
n n; f(k + Xjt Xj. . 

L = TI TI f(xjl + l)f(k)(xi 
j=l 1=1 

(10) 

BALE CLASSIFICATION AND LITIGATION RISK FOLLOWING 

VALUATION 

The classification system is intended to provide a 
cotton bale certified as having a lower stickiness poten­
tial than the lirnit tolerated by the spinner, while also 
controlling the litigation risk. lt is therefore essential to 
deterrnine the relationship between the litigation risk, the 
criticai stickiness threshold, and the number of measure­
ments per baie. 

The litigation risk for a given baie, defined above, is 
quantified using Equation 4. Expressing the mean from 
total X of r measurements gives 

P(A) = P(M :s t,) = P(X :s rt,) 
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P(B) = P(M' ::5 t,) = P(X ::5 rt,) (11) 

where total X follows a negative binomial distribution of 
parameters rm and rk, since the counts are independent 
[7]. This gives 

. LR(m) = P(A) - P(A) 2 

= F(rt,)[1 - F(rt,)] (12) 

The litigation risk LR described in this way depends on 
the mean m, the number of measurements r, and the 
critical stickiness threshold t s· For a given threshold t s 

and a given number of measurements r, this risk varies 
with the meari m and shows a maximum as demonstrated 
in the example illustrated in Figure 2. We further inves­
tigated this maximum because it corresponds to the max­
imum litigation risk for each bale considered individu­
ally. The litigation risk LR depends primarily on the ts 
threshold imposed by the cotton purchas·er. Its maximum 
with respect to m is the same as with respect to P(A), 
since this probability is a strictly decreasing function of 
m. The derivative of LR with respect to P(A) gives 

aLR(m) = -2P(A) 
aP(A) 

(13) 

and therefore a maximum LRmax of 0.25 for means close 
to the critical threshold. This risk is excessively high for 
the classification because the costs involved in terms of 

0.3 Litigalion Risk LR 

0.2 

· 0 .1 

0.0 -
0 10 20 30 

Baie mean (number of slicky points) 

FIGURE 2. Litigation risk on baie classification as a function of bale 
mean. Classification threshold = valuation threshold = l l sticky 
points, 1 measurement per baie. Negative binonûal _ distribution k 
= 14. 
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FIGURE 3. Maximum litigation risk on baie classification as a fonc­
tion of classification and valuation thresbolds. Two measurements per 
baie. Negative binonûal distribution k = 9.43 . 

product retumed and purchaser coniplaints would .be 
prohibitive. One method of decreasing the risk incurred 
by the producer is to set a classification threshold t c that 
is lower than the critical threshold set by the purchaser 
(called the valuation limit lv). Under these conditions, 
the expression for litigation risk LR(m) = P(A)[l 
- P(B)] becomes 

rr, r(rk + x)(rmY(rk)'k [ 
LR(m) = ~T(x + l)r(rk)(rm + rk)(rk+x) 1-

rt. r(rk + x)(rmY(rk)'* l 
- ~ r(x + l)f(rk)(rm -J:- rk)(rk+x) 

(14) 

We used Equation 14 to establish graphs to deterrnine 
the classification threshold as a fun~tion of the valuation 
limit for a given number of measurements and for dif­
ferent maximum litigation risks. Figure 3 illustrates the 
results obtained for the 100 cotton bales tested on the 
basis of two measurements per bale. For example, if 
stickiness is to be guàranteed at less than 20 sticky points 
after two measurements of the baie, the producer must 
set the classification limit at 9 sticky points for a maxi­
mum litigation risk of l %. If the risk is set higher, e.g., 

at 5%, the classification limit can be increased to 12.5 
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sticky points. Figure 4 presents the same information but 
with only one measurement per baie. 
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FIGURE 4. Maximum litigation risk on 'bale classification as a fonc­
tion of classification and valuation thresholds. One measurement per 
baie. Negative binomial distribution k = 9.43 . 

If, rather than considering the litigation risk for each 
bale, we consider the mean risk for the entire produc­
tion, this mean is weighted by the probability density 
function f{m) of the mean stickiness per bale. The 
global risk GR may therefore be calculated by 

GR= f" LR(m)f(m)dm 
0 

(15) 

This GR must be evaluated by studies specific to each 
country and its production methods. Such studies would 
require a sampling procedure statistically representative 
of the entire production. 

Conclusions 

Our results show that a qualitative classification of 
stickiness is feasible with the H2SD high speed sticki­
ness detector. The producer, knowing the within-bale 
distribution of stickiness, can set a stickiness threshold 
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guaranteeing that this level is lower than that de­
manded by bis clients. The effectiveness of this clas­
sification procedure directly depends on the within­
bale distribution of the stickiness, and it is therefore 
crucial that this distribution should be evaluated lo­
cally because it may vary from one production area to 
another. 

Severa! machines would be required to provide a clas­
sification of the entire production of a given country. The 
between-machine repeatability of the measurements 
would have to be evaluated to assess the precision of the 
results. 

The stickiness threshold discussed in this paper may 
be insufficient to predict the behavior of sticky cottons 
during spinning, since studies to determine the spin­
nability of sticky cottons have shown that the size of 
the sticky points is also of considerable importance in 
industrial-scalè spinning. Our current studies are fo­
cusing on the combination of the number of sticky 
points and their size distribution as evaluated by the 
H2SD. These studies attempt to characterize the stick­
iness potential of cotton correlated with cotton behav­
ior during spinning. The results of our ongoing studies 
will be the subject of subsequent papers . 
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Détermination du potentiel de collage des cotons par thermodétection 

R. Frydrych 

Technologiste, I.R .C.T.-C.I.R .A.D ., 8 .P. 5035, 34032 Montpellier, France. 

RÉSUMÉ 

L"évaluation du potentiel de collage des cotons se mont re. su,­
vant les méthodes employées. difficile et de résultat incertain . 
Pour la première fo is . une méthode thermique quantitative asso­
ciant la chaleur apportée. l'humidité de l"échantillon el la pression 

MOTS CLÈS : coton collant. thermodétection. carde . 

exercée sur celu1-c1, permet de détecter l'importance des niveaux 
de collage des cotons. en comptabilisant le nombre de points col ­
lants sur un support spécial. Elle est en bonne corrélation avec le 
test carde de laboratoire. 

INTRODUCTION 

De plus en plus fréquemment, les cotons provenant de 
certains pays provoquent des problèmes de collage en fila­
ture. Des points collants apparaissent au niveau des cross 
rolls de cardes, des cylindres cannelés et de pression des 
bancs d'étirage, et provoquent l'enroulement des fibres . 
En filature open-end, des dépôts collants sur les parois des 
turbines sont à l'origine des fils irréguliers et des casses. 

De nombreuses recherches ont été entreprises, d'une part 
pour repérer les cotons collants, et d'autre part pour expli-

quer le phénomène de collage afin de tenter de le suppri­
mer. 

En ce qui concerne la détection, il existe déjà des tests 
plus ou moins fiables, rapides et précis (tests chimiques, 
colorimétrie, mécanique). 

Une nouvelle méthode, appelée thermodétection, est pré­
sentée ici. Nous l'avons comparée au test mécanique de la 
carde de laboratoire, considéré et reconnu comme donnant 
des résultats voisins de ceux obtenus en usine de filature 
(bien que cela n'ait jamais été démontré très précisément). 

MATÉRIEL ET MÉTHODES 

La méthode par thermodétection nécessite la préparation 
d'un échantillon de 2,5 g de coton sous forme de nappe, à 
l'aide d'un blender manuel, avec comme dimension de 
carde 60 cm x 16 cm. Cette nappe est placée entre deux 
feuilles d'aluminium, puis l'ensemble est déposé sur le pla­
teau inférieur d'une presse chauffante adaptée pour cette 
étude. On exerce par la. plaque chauffante supérieure de la 
presse, thermostatée à 140 °C ± 5 °C, une pression pen­
dant six secondes. Après avoir soulevé le couvercle, une 
nouvelle pression est réalisée sur l'échantillon à l'aide d'un 
plateau non chauffant, pendant au moins deux minutes. 
Ensuite, la préparation est _mise au repos pendant une 
heure. · 

La détection s'effectue de la manière suivante : la feuille 
supérieure, soulevée délicatement par une extrémité, e$t 
enlevée complètement (il est possible de voir les points col­
lants) puis mise de côté pour le comptage. La nappe de 
coton se retire de la même façon de la feuille inférieure et 
sert à balayer légèrement les feuilles inférieure et supé: 
rieure, de façon à éliminer les fibres, les masses de fibres et 
points collants, peu adhérents. Ne sont comptabilisés que 
les points gros, moyens, petits avec fibres qui sont restés 
bien attachés à chaque feuille. 

Le classement s'obtient en reportant la somme des 
points collants relevés sur les feuilles supérieure et infé-
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rieure dans la grille des niveaux de collage A , B. C. D . E, 
où : 

A = aucun collage, 
B - léger collage, 
C = moyen collage , 
D = fort collage, 
E - très fort collage . 

Cette méthode présente l'avantage d'être quantitative ; 
une valeur numérique est attribuée à chaque échantillon. 
Toutefois, trois échantillons par coton à analyser doivent 
être testés pour fournir un résultat correct , soit 7,5 g de 
coton. 

Cot. Fib . Trop ., 1986, vol. XLI, fasc . 3 

Conditions nécessaires pour la thermodétect ion du collage 

Les essais ont été réalisés dans une atmosphère condi­
tionnée, 55 "1o ± 2 f1fo d'humidité relative et 23 °C ± 2 °c 
de température, identique à celle des tests effectués habi­
tuellement à la carde de laboratoire. Le coton à 55 "1o HR 
contient une humidi té d'environ 6,8 flfo . Sous l'action de la 
chaleur de la presse, thermostat ée à 140 °C ± 5 °c , 
l'humidité entre les bandes d'aluminium augmente et 
dépasse 75 "1o. Par les effets conjugués de la chaleur et de la 
pression d ' une part, de l' humidité libérée par l'échantillon 
d'autre part, les points collants se fixent sur les feuilles d'alu­
minium . 

RÉSULTATS 

Parmi 64 cotons de provenances diverses, nous avons 
testé 51 cotons (avec 3 répétitions soit 153 échantillons) par 
thermodétection et parallèlement à la minicarde. Une cor­
rélation a été établie entre ces deux méthodes. Les 13 
autres cotons ont servi à vérifier cette corrélation. La 
régression obtenue en comptabilisant les points du haut 
plus ceux du bas donne les résultats les plus intéressants 
(fig. 1). Elle est de la forme : 

Y = 0,324 + 0,802 X 

avec X = y nombre total des points collants thermodétection. 

TABLEAU 1 

Correspondance entre les résultats de la thermodétection 
et ceux obtenus avec la carde. 

Corrèspondence between thermodelection and card results. 

Niveau de 
collage 

A 

Définition 

aucun collage 
B . léger collage 
C moyen collage 
p fort collage 
E très fort collage 

Méthode de détection 

Carde estimation Thermodétection 
visuelle points haut + bas 

1 à l,S0 0 à ÜS 
l,SI à 3,S0 2,16 à 1S,69 
3,Sl à 4,S0 IS.71 à 27,11 
4,SI à S,S0 27,12 à 41,6S 
S,S1 à 7 41,66 à .... . .. 

La corrélation est égale à 0,974 avec une variance expli­
quée de 0,948. 

Dans la pratique, pour simplifier , nous avons regroupé 
les résultats à la carde en cinq niveaux de collage. La cor­
respondance thermodétection et carde est donnée dans le 
tableau 1. 
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Projection croisée entre carde et therm!)détection. 
Cross projection between card and thermodetection. 

CONCLUSION 

Jusqu'à présent, l'évaluation du potentiel de collage des 
cotons s'effectue le plus couramment par voie chimique ou 
mécanique. Les méthodes chimiques (1, 2, 3) fournissent 
seulement une indication sur les possibilités de collage en 
filature des cotons testés, les résultats étant souvent diver­
gents et contradictoires. La carde de laboratoire (6, 7) est 
encore la méthode reconnue comme la plus fiable pour 
idendifier le comportement réel en filature des cotons ; 
toutefois, elle présente des limites d ' utilisation (matériel 
important, onéreux, nécessitant de l'entretien et un condi­
tionnement bien contrôlé, résultats qualitatifs) . 

La méthode par thermodétection que nous venons de 
décrire est en bonne corrélation avec la carde de labora-

toire. Elle pourra rendre accessible à un plus grand nombre 
d'utilisateurs l'évaluation du phénomène de collage. C'est 
pourquoi, les Directions Techniques I.R.C.T./C.I.R.A.D. 
financent la fabriçation _ d'un prototype de presse ,chauf­
fante avec ses annexes (blender manuel, boîte à conditionner 
pour 30 échantillons). Cette presse, référencée, l.R.C.T. 
- RF 13, est simple de conception, d'un faible coût, sans 
el).tretien. Pour le chercheur, elle constituera un outil de 
choix dans l'étude des phénomènes de collage. 

: Les Sociétés de Développement pourront être informées 
•sùr·· lès cotons souillés. Les filateurs apprécieront le degré : 
de souillure de. la fibre avant son lancement en fabricatio11. 
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Determination of the potential of cotton stickiness by thermodetection 

R. Frydrych 

SUMMARY 

Estimating the potential or cotton stickiness is, depending on the 
methods used, ditficult and unreliable. For the first time, a quanti­
tative thermal method associating heat supply, sample humidity 
and pressure on the sample, makes it possible to detect the degree 

KEY WOADS : sIicky cotton. 1hermode1ection, card. 

or cotton stickiness. by counting the number or sticky spots on alu­
minium sheets. This method is well correlated with the laboratory 
card test. 

INTRODUCilON 

Cottons from certain countries increasingly cause distur­
bances due to stickiness in spinning mills. Sticky spots 
appear at card cross rolls, top and fluted rollers, causing 
fiber rolling ups. ln open-end spinning mills, sticky spots 
on turbine walls originale ends down and uneven yams. 

Many researches have been undertaken to detect sticky 
cottons and explain the phenomenon in order to suppress 
it. 

Various detection tests exist, which are more or less 
reliable, rapid and accurate (chernical, rnechanical, colour 
measurements). 

A new method, called thennodetection, is dcscribed 
here. We cornpared it with the laboratory card test, the 
results of which are considered and accepted as being close 
to those obtained in the rnill (although this bas never been 
precisely demonstrated). 
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MATERIALS AND METHODS 

The thermodetection method requires the preparation or 
a sample of 2.5 g of cotton in the form of a web by means 
of a manual blender with a 60 cm x 16 cm card . This web 
is placed between two aluminium sheets and the whole is 
put on the bottom plate of a heating press adapted for this 
study. Pressure is exerted on the top heating plate of the 
press, thermostated at 140 °C ± 5 °C, during six seconds. 
Having the cover been lifted up, pressure is exerted again 
on the sample with a non-heating plate, during al least two 
minutes. The preparation is left to settle during one hour. 

Detection is carried out as follows : the top sheet is deli­
cately lifted up by one end and completely removed 
(sticky spots are visible) and kep1 aside for counting pur­
poses. The cotton web is taken off the bottom sheet the 
same way. It is used to give a slight sweeping on both 
sheets in order to remove 1he fibers, fiber masses and spots 
which are little sticky. Only large, medium and small spots 
with fibers which remained stuck on each sheet are coun­
ted. 

The classification is obtained by transfering the sum of 
sticky points counted on the top and botlom sheets in the 
scale of stickiness results A, B, C, D, E where : 

A = no stickiness, 
B = slight stickiness, 
C = medium stickiness, 
D = strong stickiness, 
E = very strong stickiness . 

This method has the advantage of being quantitative ; a 
numerical value is assigned to each sa mple. However, three 
samples per cotton to analyse must be tested to give a cor­
rect result, i.e. 1.5 g cotton . 

Conditions required for stickiness thermodetection 

The tests were performed in a conditioned atmosphere, 
55 "lo ± 2 "lo relative humidity and 23 °C ± 2 °C tempe­
rature, identical to that of the tests usual!y carried out with 
the laboratory card. The cotton with 55 11/o RH approxima­
tely contains a humidity of 6.8 11/o. Under the action of the 
heat of the press, thermostated at 140 °C ± 5 °C, the 
humidity between the aluminium sheets increases beyond 
15 "lo . By the joint effects of pressure heat and sample humi­
dity, sticky spots adhere 16 the aluminium sheets. 

RESULTS 

We tested by thermodetection and at the same lime with 
the minicard 51 out of 64 cotions of various origins (with 
3 replications, i.e. 153 samples). A correlation was establis­
hed between these two methods. The 13 other cottons were 
used to check this correlation. The regression obtained by 
counting the spots on the top and bottom sheets gives the 
most interesting results (Fig. 1). lt is of the form : 

Y = 0 .324 + 0.802 X 

with X = y total number of sticky spots thermodetection. 

Correlation is equal to 0.974 with a variance explained 
of 0.948. 

ln practice, we grouped the results obtained with the 
card in five stickiness degrees. The correspondence bet­
ween thermodetection and card is shown in.Table 1. 

CONCLUSION 

ln general, the estimate of the potential of cotton sticki­
ness has so far been carried out chemically or mechan­
ically. Chemical methods (l, 2, 3) only give an indication 
of the possibilities of stickiness in the spinning mill of the 
cotions tested, being the results often divergent and con­
tradictory. The laboratory card (6, 7) is admitted as being 
the most reliable to identify the real behaviour of collons 
in the spinning mill ; however, its utilization is limited (the 
equipment is considerable and expensive, requiring mainte­
nance and well-controlled conditioning, the results obtai­
ned are qualititative) . 

The thermodetection method that we have just described 

is well correlated with the laboratory card . lt will make it 
possible for a larger number of users to estimate the phe~ 
nomena of stickiness. This is the reason why IRCT / 
CIRAD technical managements finance the making of a 
prototype of heating press with its annexes (manual bien­
der, conditioning box for 30 samples). This press, under 
the reference IRCT-RF 13, is of simple design and low cost 
and needs no maintenance. lt is a valuable tool for resear­
chers to study the phenomenon of stickiness. 

Development companies will be able to get information 
on sticky collons. Spinners will estimate the degree of fiber 
sûckiness before processing is started in the mill. 
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Identification et comptage des diverses imperfections 
rencontrées sur le fil de coton. 

R. Frydrych et J. Gutknecht 

Laboratoire de Technologie IRCT-CIRAD, BP 5035, 34032 MONTPELLIER CEDEX, FRANCE. 

Résumé 

L'étude met en évidence les différentes imperfections rencon­
trées sur le fil, déterminées avec un appareillage électronique 
auquel nous avons adjoint un dispositif permettant de visualiser 
le fil analysé. Les imperfections sont composées de fragments de 

MOTS CLÉS : fil, imperfections, fragments de coques, neps, miellat. 

coques, fragments cfrvers (végétaux et miellats) et de neps fibres. 
Il apparait que les fragments de coques représentent un pourcen­
tage élevé des imperfections totalès, les neps fibres se situent à 
un niveau faible. 

Introduction 

Le comptage des imperfections (neps, fragments) qui se 
trouvent dans la fibre, s'effectue généralement sur la 
nappe à la sortie de la carde; celles-ci peuvent être aussi 
appréciées sur le fil à l'aide de divers appareils électroni­
ques. Ces derniers détectent l'ensemble des imperfections 
classées sous le terme de «neps», sans qu'il soit possible de. 
distinguer celles causées par les enchevêtrements de fibres 
et appelées neps fibres, des autres imperfections. · 

Actuellement, la tendance de la recherche est de pro­
duire des fibres plus fines, plus résistantes. L'influence de 

cette nouvelle orientation doit être analysée dans le détail 
au niveau technologique, afin de fournir au généticien des 
éléments pour le choix de nouvelles variétés. 

Nous avons réalisé sur le fil une.étude, pour identifier 
les imperfections et les répertorier en fragments de coques, 
fragments divers (végétaux, miellat), neps fibres (fig.1 ). 
Les résultats obtenus sont ainsi plus détaillés et permet­
tront, à l'avenir, de mieux définir 1'1nfluence de certains 
facteurs tels que milieu, égrenage ... 

Méthodes et résultats 

Quarante trois variétés de coton dont certaines avaient 
été cultivées dans plusieurs lieux ont été filées en 27 tex, 
à l'aide de la microfilature SHIRLEY PLA TI. 

Identification et comptage des diverses imperfections 

Méthode 

Le régularimètre GGP,IPI d'USTER a été utilisé et 
complété du dispositif «imperfector selector» (USTER 
news. 1965). Sur cet appareil. chaque fil a subi l'analyse 
globale habituelle (NEPST). puis une analyse détaillée 
pour I ïdentifïcation des différentes imperfections: frag-

ments de coques (NC), fragments divers tels que miellat et 
débris végétaux (ND), et nèps fibres (NF). 

La méthode se réalise en deux opérations. 

Le fil se déroule pendant un temps défini, à une vitesse 
de 25 m/mn. Le choix des sensibilités correspond aux ré­
glages normaux 50%-3-3. Le fil est récupéré sur un cylin­
dre rapporté, entrainé par les rouleaux d'appel du fil. 

Les neps totaux sont comptabilisés (NEPST). 

Ensuite, le fil enroulé sur le cylindre monté à la partie 
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supérieure de !"appareil .:se engagé dans r .. imperfector se­
lector» qui le stoppe à chaque imperfeccion rencontrée . 
Celle-ci est alors examinée en détail à !"aide d ' une loupe 
ec sous un fort éclairage. placé~ dev:mc le di:-positif d "ana­
lyse du fil. Les différentes imperfections sonc comptabili­
sét!s suivant leur cacêgorie: 1\C. '-1D. NF. Le cotai CDF esc 
comparé au résultat global obtenu à la première opération. 

Résultats 

Les résultats obtenus sont représentés par les figures 2 
et 3. et peuvent être commentés de la façon suivante. 

Les neps totaux (NEPST) relevés sur le compteur 
USTER sont bien corrélés (r = 0,969) avec le total des im­
perfections CDF trouvées par l' analyse visuelle à l' aide de 
«l 'imperfector selector» (fig. 2). Les NC sont corrélés de 
façon excellente avec les NEPST (r= 0,975), ainsi qu'avec 
les CDF (r = 0,989). Les NF ont une corrélation faible avec 
les NEPST (r = 0,519). 

Les résultats montrent que sur les cotons examinés, 
l' augmen~tion importante des CDF est due essentielle­
ment aux fragments de coques (fig.3). Les pourcentages 
des différentes imperfections varient de 70% à 90% pour 
les fragments de coques et seulement de 10% à 25% pour 
les neps fibres, suivant l'importance du CDF. Dans cette 
étude, les fragments di vers étant faibles , de l'ordre de 1 % 
à 5%, ils n'ont pas été représentés sur la figure 3. 

Pour les variétés ayant été cultivées dans des lieux dif­
férents, les écarts entre NEPST sont plus ou moins impor­
tants (fig.4) . Un effet lieu apparait donc pour la caractéris­
tique fragments de coques. 

R . Frydryc h et J . Ciutknecht 

Identification et comptage des fragments 

En parallèle. nous avons essayé d'apprécier différem­
mem et plus rapidement les fragment~ de coques et divers. 
en rendant bicolore la plaquette classique noire d · aspect de 
fil. lne des faces reste noire tandis que 1 • autre est blanche. 

Nous utilisons la face noire pour observer J" aspect du 
fil. selon la méthode traditionnelle. par contre la face 
blanche a été quadrillée pour permettre un comptage des 
fragments . La photocopie ou la photo de cette seconde face 
met nettement en évidence ce type d'imperfection (fig.5). 
Les fragments divers représentant un faible pourcentage 
ne sont pas différenciés. 

Par cette méthode, le comptage est relativement rapide 
et précis. Il est possible de classer les fragments de coques 
selon leur grosseur èt de faire, ainsi, une comparaison plus 
fine entre les cotons examinés. L'usage de photocopies 
facilite le stockage pour des études et comparaisons ulté­
rieures. 

Pour des travaux de routine, nous remplaçons les comp­
tages par des comparaisons avec des standards que nous 
avons réalisés (fig.5). Ils permettent une appréciation plus 
immédiate del' importance des fragments c.ontenus dans le 
fil. Nous avons retenu ici quatre classes de charges: A pas 
de charge, B charge légère, C charge moyenne et D forte 
charge_ 

Une étude est actuellement menée pour comparer les 
résultats obtenus sur la plaquette avec ceux de l'USTER, 
réglé à des sensibilités différentes. 

Conclusion 

Jusqu • ici , les imperfections ou «rieps» sont comptabili­
sées de façon globale par les appareils électroniques. 
L'étude réalisée montre qu'il est nécessaire d'apprécier en 
détail chaque type d'imperfection car, si la valeur des 
«neps totaux» est bien représentative du nombre de frag­
ments de coques. elle peut donner une mauvaise indication 
du nombre de neps fibres. 

Ainsi, le sélectionneur de coton doit être prudent lors de 
l'interprétation des résultats bruts concernant les imper­
fections sur le fil. Une identification détaillée s' impose 
car. actuellement, avec la création de nouvelles variétés 

plus fines, plus résistantes, il est indispensable de pouvoir 
quantifier les types d'imperfections ; celles-ci nuisent à 
l'obtention d'un fil et d'un produit fini de bonne qualité. 

Les résultats obtenus sur les imperfections du fil mon­
trent des différences très importantes entre variétés, ainsi 
quel ïnfluence du lieu de culture.L'étude sur l 'identifica­
tion des imperfections se poursuit à différentes étapes de la 
fabrication du fil : sur la nappe, le ruban, le fil : elle fait 
intervenir des caractéristiques telles que finesse. maturité, 
seed-index, égrenage ... 

Nota : les photographies ont été réalisées par T. ERWIN. Laboratoire d'Entomologie GERDAT-CIRAD. Montpellier. 
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Figure 1 
Identification des divers types d'imperfections : fragments de coque (A), de tige (B), miellat (C) et neps (D). 
Identification of the various types of imperfections: seed-coatfragments (A), stemfragments(B ), honeydew (C), and.fibre 
neps(D). 
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Figure 2 
Relation entre les imperfections comptabilisées au régularimètre par la méthode globale habituelle lNEPST) et par 
la méthode analytique (CDF). 
Relo.tionship between the imperfections counted by the usual global method (NEPST) and the analytical method (CDF). 
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Figure 3 
Diverses imperfections dénombrées pour 43 variétés, à 
l'aide du régularimètre USTER équipé du dispositü de 
visualisation. 
Various imperfections courued for 43 varieties with the 
USTER regula1or equipped wüh the visualizing device. 
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Figure 4 
Influence du lieu de culture sur les neps totaux pour 3 
variétés. 
Influence of the growing locanon on the t.otal nepsfor 3 
varieties. 

Standards pour les fragments de coques sur le fil : charge nulle (A), légère (B), moyenne (C) et forte (D). 
Standards/or the seed-coaJfragments on the yarn : no load (A), light load (B), average load (C) and heavy load (D). 
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ldentifying and counting the various imperfections 

found on cotton yarn. 

R. Frydrych and J. Gutknecht 

Abstract 

The study focuses on the various imperfections found on the 
yam and defined by means of an electronic apparatus to which we 
have added a device that enables us to visualize the analysed 
yam. The imperfections are composed of seed-coat fragments, 

various fragments (vegetable fragments and honeydew) and fibre 
neps. lt appears that the seed-coat fragments represent a high 
percentage of the total, the libre neps only represent a low 
percentage. 

KEY-WORDS: yam, imperfections, seed-coat fragments. fibre neps, honeydews. 

Introduction 

Counting the imperfections (neps, fragments) contai­
ned in the fibre is usually done on the webb just after the 
carding operation. They can also be counted on the yam 
itself with various electronic devices which detect ail the 
imperfections classified under the term of neps, but it is 
impossible to differentiate the ones that are caused by 
tangled fibres (the fibre neps) from the other defects. 

Toda y· s research is aimed at producing thinner. more 
resistant yams. This orientation must be analysed in detail. 

at the technological level. in order to provide the geneticist 
with elements in the choice of new varieties. We have 
made a study of the yam in order to identify the imperfec­
tions and classify them into seed-coat fragments, various 
fragments (vegetable fragments and honeydew), fibre 
neps (see photographs in Figure !). The results obtained 
are therefore more detailed and will provide in the future 
a better understanding of the · influence of factors like 
environment, ginning etc. 
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.\-1ethod and Results 

Forty-three varieties of cotton. several of which had 
been cultivated in various locations. were spun in 27 tex 
with the help of the Shirley Plau micro-spinning appara­
tus . 

Identification and counting of the various imperfec­
tions. 

Method 

The GGP. IPI USTER regulator was used, together 
with the «imperfector selector» apparatus (USTER news, 
1965). On this apparatus, each yarn first underwent the 
usual global analysis (NEPST), followed by a detailed 
analysis to identify the various imperfections: seed-coat 
fragments (NC), various fragments such as honeydew and 
plant matter (ND), and fibre neps (NF). 

The method consists in two operations. 

The yam is unwound during a given period of time, at 
the speed of 25 meters per minute. The sensitiveness 
corresponds to standard settings: 50%-3-3. The yam is 
then recovered by an added metallic cylinder that is set in 
motion by the rollers of the yam. The total number of neps 
is recorded (NEPST). 

Tuen, the yam wound round the cylinder goes to the 
upper part of the apparatus and is guided into the «imper­
fector selector» device which stops it at every imperfection 
encountered. Each imperfection is then examiried in detail 
with the help of a magnifying glass and under a strong 
lighting. The -various imperfections are recorded accor­
ding to their categories : NC, ND, NF. The total CDF is 
compared to the global result obtained during the first 
operation. 

Results 

The results are given in Fig. 2 and 3 and can be 
appreciated as follows. 

The total number of neps (NEPST) appearing on the 
USTER meter are well correlated (r = 0.969) with the total 
number of CDF imperfections obtained during the visual 
analysis, using the «imperfector selector» (Fig. 2) . The 
NC are extremely well correlated with the NEPST 
(r= 0.975). as well as with the CDF (r=0.989). The NF have 
a weak correlation with the NEPST (r = 0 .519). 

The results sho"' that on the · examined cottons. the 
significant increase ofCDF is mainly due to the seed-coa1 
fragments ( Fig.3 J. The percentages of the variou~ 
imperfections vary from 70% to 90% for the seed-coa.1 
fragments and only 10% to 25% for the fibre neps, accor­
ding to the importance of CDF. In this study. since the 
miscellaneous fragments being are rare. between l % and 
5%, they have not been represented on Figure 3: 

For the varieties that had been cultivated in different 
sites. the deviations between NEPST are more or less 
significant (Fig. 4) . A site influence therefore appears for 
the seed-coat fragments characteristic. 

Identifying and counting the fragments. 

At the same time, we have tried to appreciate faster and 
differently the seed-coat fragments and other elements by 
using two colours for the traditional black plate that is used 
to examine the yam. One of the plate sides remains black 
while the other is white. 

We use the black side to examine t_he_yam, as in the 

traditional method. On the other hand, the white side has 
a grid to facilitate counting the seèd-coat fragments . A 
photocopy orphotograph ofthis second side clearly shows 
this type of imperfection (Fig. 5). The miscellaneous 
fragments representing a small percentage are no< 
di fferentiated. 

Through this method, the counting is relatively easy and 
accurate. lt is possible to classify the seed-coat fragments 
according to their size and thus to make a more precise 
comparison of the cotton samples. Using photocopies 
makes the storage easier thus facilitating further studies 
and comparisons. 

ln routine studies. comparisons with standard studies 
done p~eviously replace the countings (Fig. 5). These com­
parisons allow for a more instantaneous appreciation of the 
importance of yam imperfections. We have retained four 
degrees here: A no load, B Iight load, C average load, D 
heavy Ioad. 

A study is being conducted to compare the results 
obtained on the plate with those obtained with the USTER. 
at various degrees of sensitivity. 

Conclusion 

So far the imperfections or «neps» have been globally 
recorded by electronic apparatuses. Our study shows that 
it is necessary to appreciate each type of imperfection se­
parately for. if the value of «total neps» is representative of 

the number of seed-coat fragments, it can give an erro­
neous indication of the number of fibre neps. 

Thus. breedèrs should be wary when interpreting 
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global uncorrected resulls conceming imperfections on a 
yam . .-\ detailed identification is necessary since today. 
with the creation of thinner. more resistant new varieties il 
is necessary 10 be able to quantify each type of imperfec­
tion as they are detrimental 10 achieving a top quality 
fini shed product. The results obtained show very wide dif-

Cot. Fib. Trop .. 1989. vol. XLIV. fasc,-1 ~ 65 

ferences .berween varieties and the influence of the gro­
wing site . The study of the identification of imperfections 
at rhe various levels of yam production is being pursued on 
the output webb. on the slives. on the yam. and we take into 
account other characteristics such as: fineness. maturity. 
seed-index. ginning, etc . 

N.B. The author of the photographs is T. Erwin of the Laboratory of Entomology of the GERDAT-CIRAD, Montpellier, 
France. 

ldentificaci6n y recuento de las diversas 
imperfeccci6nes encontradas en el hilo de algod6n 

R. Frydrych y J . Gutknecht 

Resumen 

El estudio evidencia de las diferentes imperfecci6nes en­
contradas en el hilo, determinadas con un aparato electr6nico al 
cual hemos juntado un dispositivo que permite visualizar el hilo 
analizado. Las imperfecciones estân integradas par residuos de 

câscaras y residuo·s diverses (vegetales y melazas) asi como de 
neps fibras. Resultaque los residuos de cascaras representan un 
elevado porcentaje de las imperfecci6nes totales, situandose a 
un nive! escaso los neps libras. 

PALA.BRAS CLA.VE: hilo, imperfecciones, residuos de cascaras, neps, melazas imperfecci6nes. 
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. Evaluation de la résistance du fil à partir 
des caractéristiques technologiques de la fibre 

R. Frydrych 

Laboratoire de technologie. IRCT - CIRAD. BP .5035, 34032 Montpellier Cédex 01 . France. 

Résumé 

A partir des principales caractéristiques technologiques des 
libres telles que longueur SL 50 %, micronaire, ténacité au 
stélomètre, il a été établi une formule d'évaluation de la résistance 

d'un fil de 20 tex, à l'aide du dynamomètre fil à fil Uster. L'équation 
obtenue est la suivante : 

A= 0,666 SL 50 - 0,878 IM + 0,459 ténacité stélomètre - 0 ,345 

MOTS-CLES : coton, filature à anneaux, résistance du fil, caractéristiques des fibres , Gossypium hirsutum. 

Introduction 

Les sélectionneurs et filateurs ont toujours souhaité 
pouvoir estimer la ténacité du fil à partir des caractéristiques 
technologiques de la fibre (EL SOURADI et al., 1974; 
HAFEZOSMAN, 1978 ; PRICE, 1983)-Lesélectionneur, 

afin de pouvoir évaluer très tôt la résistance des filés alors 
qu'il ne possède que peu de fibres , le filateur afin de 
connaître le type de fil qu'il pourra produire avec un coton 
de moindre prix. 

Matériels et méthodes 

Le laboratoire IRCT de technologie de la fibre analyse 
chaque année des milliers d 'échantillons de coton suivant 
les méthodes classiques. Les caractéristiques de la fibre le 
plus fréquemment mesurées sont la longueur (fibrographe 
530), la ténacité et l'allongement (stélomètre ), le micronaire, 
la finesse et la maturité (IIC/shirley). Elles interviennent 
plus ou moins fortement dans les formules d'évaluation de 
la ténacité du fil, comme Je montre une étude déjà réalisée 
sur des fils de 27 tex (GUTKNECHT, l 984). 

Chaque année, le laboratoire de microfilature file et 
analyse plus de 500 cotons à l'aide d'une microfilature à 

anneaux Shirley-Platt. Les résistances des filés sont 
mesurées au dynamomètre fil à fil Uster CRL, à 60 % 
d 'humidité relative et 22° C. 

Pour l'évaluation de la résistance du fil , cette étude 
porte sur 122 cotons du genre Gossypium hirsurum 
provenant de zones de productions diverses telles que 
Mali, Cameroun, Burkina Faso, Bénin, Togo, Paraguay. 
Ces cotons ont subi un égrenage à la scie. Après 
détermination des caractéristiques des fibres , ils ont été -
filés pour obtenir un fil de 20 tex. 

Résultats, conclusion 

Les prÎncipales variables intervenant dans la résistance 
du fil · sont récapitulées dans le tableau I et quelques 
distributions de celles-ci présentées dans la figure 1. La 
longueur SL 2,5 % (m edium swple) varie de 26, 1 mm à 
31,2 mm, la SL 50 % de 11.2 mm à 15,6 mm, la ténacité 
sté lométrique de 18 ,7 g/tex à 26.4 g/tex. Cette gamme de 
caractéristiques représente bien la variabilité des cotons G. 
hirsurum analysés à l'IRCT. 

Les corrélations simples entre la ténacité du fil et les 
principales variables du fil (tabL 2) nous montrent 
1 · importance de certaines caractéristiques comme la ténacité 
au stélomètre et la longueur SL 50 %. Toutefois, i I ne peut 
être fait de prévision de ténacité suffisamment précise avec 
une seule d '.entre elles; plusieurs variables sont nécessaires. 
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Lors de l'analyse statistique. nous avons sélectionné 
celles du tableau 2, par régression pas à pas , au risque 5 % 
(probabilités à l'introduction et à l'élimination). L'équation 

R. Frydrych 

qui donne la meilleure explication R2 =0.818 et d ' utilisation 
simple est la suivante : 
Résistance du tïl =0,666 SL 50- 0,878 IM +0.459 ténacité 
stél. - 0 ,345 

TABLEAU 1 
Distribution des principales variables pour 122 cotons. 
Distribution of the main variables for I 22 collons. 

Caractéristiques Minimale 

Fibres 
Longueur SL 2,5 % 2,5 mm 26,1 
Longueur SL 50 % 50 mm 11 ,2 
Uniformité % 42,5 
Micronaire, indice 29,3 
MR, indice 0,705 
Finesse H mtex 122 
Finesse standard Hs mtex 150 
Ténacité stélomètre 1/8" g/tex 18,7 
Allongement % 4,5 

Ténacité fil à fil 
Uster CN/tex 12,45 
Allongement Uster % 5 
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Figure 1 
Distribution des caractéristiques de la fibre et du fil. 
Distribution of.fibre and yarn cliaracteristics. 
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Le graphe de la figure 2 représente les écarts entre les 
résistances obtenues à I' Uster et celles calculées avec la 
formule de prévision. 

Pour vérifier cette fonnule de prévi sion du fil , 20 cotons 
de provenancesdiverses(Togo, Sénégal, Mali, Madagascar) 

ont été testés dans les mêmes conditions. Les résultats 
comparatifs, entre les résistances obtenues au dynamomètre 
Us ter et les prévisions du fil à partir des caractéristiques de 
fibres sélectionnées (SL 50 %, IM , stélomètre) nous 
indiquent une bonne corrélation entre les estimations et les 
résultats Uster: R = 0,97. 

TABLEAU 2 -
Corrélations simples entre ténacité du fil et les principales variables des fibres. 
Simple coorrelations between yarn tenacity and the main fibre variables. 

Variables indépendantes 

Longueur SL 2,5 % 

Longueur SL 50 % 

Unifonnité 

Micronaire 

MR 

Finesse H 

Ténacité stélomètre 

Allongement 

Le seuil de signification à P = 0,05 est de 0, 178 
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Figure 2 
Comparaison entre les ténacités obtenues à l'Uster et les ténacités calculées. 
Comparison of Uster and calculated tenacity values. 
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En conclusion, à partir de trois paramètres techno­
logiques des fibres, celle étude nous penne! d'évaluer la 

R. Frydrych 

résistance fïl à fil d'un filé pour un titre de 20 tex, sur des 
cotons testés au laboratoire de microfilature de l'IRCT. 
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Evaluation of yarn str~ngth from the technological 
characteristics of fibre 

R. Frydrych 

Summary 

The main technological characteristics of fibre, such as SL 
50%, micronaire reading and stelometer strength, have been used 
as the basis for a formula for the evaluation of a 20 tex yarn using 

a single-yarn strength Uster tester. The following equation was 
obtained: 

R = 0.666 SL 50 - 0.878 Ml+ 0.459 stelometer strength - 0.345 

KEY WORDS: ring spinning, cotton, yarn strength, libre characteristics, Gossypium hirsutum. 

Introduction 

Breeders and spinners have always wished to be able to 
measure yarn tenacity using the technological 
characteristics of the fibre (EL SOURADI et al., 1974; 
HAFEZ OSMAN, 1978; PRICE, 1983). Breeders need to 

judge the potential strength of spun yam al a very early 
stage when only a litt le fibre is available, and spinners want 
to know what type of yam they can produce with the 
lowest priced cotton. 

Materials and methods 

The IRCT fibre technology laboratory uses conventional 
methods to analyse thousands of cotton samples each year. 
The most frequently measured fibre characteristics are 
Iength (530 fihrograph), strength and elongation 

(stelometer), micronaire, finesse and maturity (IIC/Shirley) . 
They are used to varying degrees in yam tcnacity assessment 
fonnulae , as has been shown by 27 tex yam research 
(GUTKNECHT, 1984). 
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The microspinning laboratory spins and analyses over 
500 cotions using a Shirley-Plait ring microspinning 
apparatus. Yarn strengths are measured using a single­
yarn strength Uster tester at 60% relative humidity and 
22°C. 

Coi. Fib. Tror .. 1991. vol. 46, fa~c. 3 - 247 

This study on the assessmcnt of yarn strength was 
perfonned on 122 Gossypium hirs11t11111 cotions from various 
production zones such as Mali, Cameroon. Burkina Faso, 
Benin, Togo and Paraguay. The cotions were saw-ginned. 
Fibre characteristics were determined and fibres were 
spun to obtain 20 tex yarn. 

Results and conclusion 

The main variables in yarn strength are summarised in 
Table 1; several distributions are shown in Figure l. SL 
2.5% (the medium staple) varies from 26. I mm to3 l .2 mm, 
SL 50% varies from 11.2 mm to 15.6 mm and stelometer 
tenacity varies from 18. 7 g/tex to 26.4 g/tex. This range of 
characteristics is a good reflection of the variability of G. 
hirsutum cottons analysed by IRCT. 

The simple correlations between yarn tenacity and the 
main yam variables (Table 2) show the importance of 
certain characteristics such as stelometer tenacity and SL 
50%. However, no sufficiently accurate tenacity forecast 
can be made with a single one of them; several variables 
are required. 

Those ofTable 2 were selected du ring statistical analysis 
using stepwise regression with 5% probable error (at 
introduction and elimination). The equation which gave 
the best explanation was R2 = 0.818 and simple use is as 
follows: 

Yarn strength = 0.666 SL 50- 0.878 Ml+ 0.459 stelometer 
strength - 0.345 

The graph in Figure 2 shows the deviations between 
Uster strengths and those calculated using the forecasting 
formula . This yarn forecast formula was verified using 20 
cottons of various origins (Togo, Senegal, Mali, 
Madagascar) tested under the same conditions. The 
comparative results of Uster dynamometer strength and 
yam forecasts using the fibre characteristics selected (SL 
50%, MI, stelometer) revealed good correlation between 
the estimates and the results of Uster measurements: 
R = 0.97. 

In conclusion, this study makes it possible to use three 
technological fibre characteristics to assess the strength of 
20 tex spun yarn for cotions tested in the IRCT 
microspinning laboratory. 

Evaluaci6n de la res_istencia del hilo a partir de las 
caracteristicas tecnol6gicas de la fibra 

R. Frydrych 

Resumen 

A partir de las principales caracteristicas de la fibra tales como 
la longitud SL 50%, el indice micronario y la tenacidad al Stelometer, 
se determif.lô una formula de evaluaciôn de la resislencia de un 
hilo de 20 tex mediante el dinamômelro hilo por hilo Uster. 

La ecuaciôn conseguida es la siguiente : 

R = 0,666 SL 50 - 0,878 IM + 0,459 tenacidad Stelo­
meter - 0,345 

PALABRAS CLAVES: hiladura de anillos. algodôn, resislencia hilo, caracterislicas fibras, Gossypium hirsutum. 
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Evaluation de la résistance du fil à partir 
des caractéristiques technologiques de la fibre obtenues sur HVI 

R. Frydrych, J.-P. Gourlot 

CIRAD-C A. Lahoraloirc uc lcchnologic colonnière, BP 5035, 34032 Montpellier Cedex O 1, France. 

Résumé 

A partir des caractéristiques technologiques de la fibre obte­
nues sur la chaîne HVI de Zellweger Uster, il a été établi une 
formule d'évaluation de la résistance fil à fil, pour un filé de 20 tex 
réalisé en filature à anneaux. Les mesures de résistance du fil ont 
été effectuées à l'aide du dynamomètre fil à fil Dynamat d'Uster. 
L'équation obtenue est la suivante : 

Ténacité du fil cN/tex = 1,053x SL50-1,622 x IM +0,318 x ténacité 
HVI + 0,505 
SL50 = longueur span length 50 % en mm ; 
IM = indice micronaire ; 
Ténacité HVI = ténacité HVI en g/tex (étalonnage avec Internatio­
nal Calibration Cotton Standards) . 

MOTS-CLÉS : coton, fibre, fil, filature à anneaux, résistance du fil, HVI, FMT Ill. 

Introduction 

Pour déterminer les caractéristiques physiques de la 
fibre de coton, l'utilisation d'appareils de mesure 
rapide ou "high volume instrument" (HVI) se développe 
actuellement dans le monde entier.L'objectif est de déter­
miner les caractéristiques technologiques des fibres de 
coton de chaque balle, pour l'ensemble de la production 
cotonnière. 

Les sélectionneurs et les filateurs ont toujours souhaité 
pouvoir estimer la ténacité du fil à partir des caractéristi­
ques technologiques de la fibre (EL SOURADI et 
al., 1974 ; PRICE,1983; GUTKNECHT 1984). Le sélec­
tionneur a besoin de critères précoces de sélection 
pour évaluer la résistance des filés; le filateur doit acheter 
des balles de coton qui correspondent au fil qu'il doit 
produire . 

Au CIRAD-CA, les sélectionneurs utilisaient ces der­
nières années les formules d'évaluations de la résistance 
du fil pour un titre de 27 tex (GUTKNECHT, 1984) ou de 
20 tex (FR YDRYCH, 1991 ). Ces formules étaient établies 
à partir des caractéristiques technologiques des fibres 
obtenues avec divers appareils : le stélomètre pour la 
ténacité (g/tex), le FMT 1 pour l'indice micronaire IM, la 
maturité et la finesse, et le fibrographe 530 pour les 
longueurs. 

Le laboratoire de technologie cotonnière utilise depuis 
2 ans, une chaîne de mesure Zellweger-Uster 9 I OB pour 
déterminer les caractéristiques des fibres des échantillons 
provenant de programmes d'amélioration variétale. 

Matériels et méthodes 

Analyse de la fibre 

Les longueurs et la ténacité ~ont mesurées à l'aide de la 
chaîne Zellweger Uster 91 OB< logiciel version 2.03). éta­
lonnée par les standards ICCS : /11tenwtionol Calihratio11 
Collon Stunclards). 

Les cotons sont ouverts et mélangés 11 la main avant le 
panage à la chaîne: six mesures sont effectuées par coton . 
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La mesure de l'indice micronaire. c.Je la maturité et de la 
lïnesse est réalisée au FMT Ill de Shirley Developments 
Limit~d. Comme il n'existe pas de standards internatio­
naux d'étalonnage. nous utilisons ceux de l'ICCS (Interna­
tional Calibration Cotton Standards), évalués dans notre 
laboratoire au FMT IB, comme référence pour calculer le 
facteur de correction del' indice micronaire, de la maturité 
et de la finesse. 

La méthode d'analyse de la fibre comprend : 
- le mélange et le nettoyage de la fibre à l'aide du 

préparateur SDL ; 
- deux mesures par coton. 

Toutes les mesures des caractéristiques technologiques 
des fibres ont été faites à 65 ± 2 % d'humidité relative et 
22 ± 1 °C, après 24 heures de conditionnement. 

R. Frydrych. J.-P. Gourlo1 

Analyse du fil 

Avant la filature , les cotons sont mélangés sur une 
ouvreuse. puis tïlés avec une microtïlaturc /1 anneaux 
Shirley Platt (titre 20 tex). Les conditions ambiantes de 
fabrication des filés sont de 22 ·cet de 50 % d'humidité 
relative. 

Les résistances des fils sont mesurées au dynamomètr..: 
fil à fil Uster CRL (80 casses) à 65 % d'humidité relatin: 
± 2 % et 21 ± 1 ·c . 

L'évaluation de la résistance du fil à partir des caracté­
ristiques des fibres porte sur 91 cotons de l'espèce 
Goss_,ïJiL1111 hir.1-i11u111 . Ces cotons, qui ont subi un égrenage 
à la scie, proviennent de zones de productions diverses. 
telles que le Burkina Fasso, le Bénin, le Togo et le Mali. 

Résultats et discussion 

Les principales variables intervenant dans la résistance 
du fil sont récapitulées dans le tableau 1, et quelques 
distributions de celles-ci présentées dans la figure l. La 
longueur span lenght (SL) 2,5 % varie de 26,4 à 30,5 mm, 
la SL 50% de 12,9 à 16,3 mm, l'indice micronaire de 3,5 
à 4,8 et la ténacité HVI de 18,8 à 26,7 g/tex. Cette gamme 

de caractéristiques représente bien la variabilité des cotons 
Gossypiwn hirsutum qui sont analysés pour les program­
mes d ' amélioration variétale. 

Les corrélations simples entre la ténacité du fil et les 
principales caractéristiques de la fibre (tabl.2) sont toutes · 
statistiquement significatives à l'exception de l'allonge­
ment. Prises individuellement, ces variables ne peuvent 
fournir une prévision satisfaisante de la ténacité du fil ; 
plusieurs d'entre elles doivent intervenir pour l'expliquer. 
L'analyse par régression multiple pas à pas, au risque 
a= 5 % (probabilités à l'introduction et à l'élimination) sur 

. toutes les variables fibre mesurées (tabl. 2) permet d' obte-
nir l'équation suivante: 

Ténacité du fil en cN/tex = 1,053 x SL50 - 1,622 x IM 
+ 0,318 x ténacité HVI + 0,505 

100xR~=81,2% 
SL50, longueur span le11gth 50 % en mm 
IM, indice micronaire 
Ténacité HVI, ténacité HVI en g/tex (étalonnage avec 
International Calibration Cotton Standards) . 

Les écarts entre les ténacités du fil obtenues à l'Uster et 
les ténacités calculées sont représentés (fig. 2). 

La formule a été vérifiée sur une gamme de 20 cotons en 
provenance du Paraguay, de Madagascar et du Sénégal. Ils 
ont été testés dans les mêmes conditions. Le coefficient de 
corrélation entre les résistances obtenues au dynamomètre 
fil à fil et les prévisions calculées à partir des caractéristi­
ques de fibres sélectionnées (SL50%, IM, ténacité) est de : 

R =0,904 

TABLEAU 1 
Principaux paramètres statistiques des caractéristiques technologiques des 91 cotons. 
Main statistical parameters for the technological characteristics of the 91 collons. 

Caractéristiques Minimum Maximum Moyenne Ecart type 

Fibres 
Longueur SL 2.5 % 26,4 30.5 28.83 0,98 
Longueur SL 50 % 12,9 16.3 14.41 0,91 
Micronaire, indice 3,5 4.8 4.11 0,28 
Maturiry ratio 0,78 1,06 0,92 0,05 
Finesse H (mtex) 144 190 167 9,67 
Finesse standard Hs (mtex) 155 211 181 13,14 
Ténacité (g/tex) 18,8 26.7 22.45 1.38 
Allongement ('lo) 5,0 6,1 5.46 0,24 

Fil 
Ténacité tïl à fil (cN/lex) Ll.15 19.24 16.15 1.54 
Allongement ('!r) 5.6 7.7 6.57 ().39 
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TABLEAU 2 
Corrélations entre les caractéristiques technologiques des fibres et la ténacité du fil 
(filature à anneaux 20 tex) ." 
Correlations between technologicalfibre characteristics and yarn strength (usùzg a 20 tex 
ring spù111ing). 

Variables indépendantes 

Longueur SL 2,5 % 
Longueur SL 50 % 
Uniformité 
Micron aire 
Maturity ratio 
Finesse H 
Ténacité 
Allongement 

Ténacité du fil 
Uster R 

0,59 *** 
0,77 *** 
0,67 *** 

- 0,46 *** 
- 0.36 *** 
- 0,36 *** 

0,67 *** 
- 0,13n. s. 

Le seuil de signification à P = 0,05 est de 0,205 
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IDtHTOll• de cla,u: 1 g/ tex 
Ciamme de 1"6tad•: 1&. 5 tl 27.5 g/lez. 

Figure 1 

lnlerW"all• d• cla11e: 0 .6 cN/ tez. 
Gamme de r,iud•: Il a: 19.6 cH/ tex 

Distribution de quelques caractéristiques de la fibre et du fil : longueur SL 50 % (mm), indice micronaire, ténacité 
HVI et ténacité fil à fil. 
Distribution of some fibre and yam characteristics : 50 % SL (mm), micronaire, HVI strengt/1 a11d single e11d yarn 
strength. 
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Ecart (ténacité obtenue - ténacité calculée) 

cN/tex 

R. Frydrych. J.-P. Gourlot 
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Figure 2 
Comparaison entre les ténacités obtenues à l'Uster et les ténacités calculées. 
Comparison of the strengths obtained on the Uster and calculated strengths. 

En conclusion, il est possible d'obtenir une prévision 
satisfaisante de la ténacité du fil 20 tex (filature à anneaux) 
à partir de la longueur 50% span length, de la ténacité, 
mesurées à l'aide du module HYI ZUS 910B,etde l'indice 

micronaire mesuré au FMT m. Les mêmes paramètres 
avaient également été sélectionnés pour la prévision de la 
résistance du fil à partir du fibrographe 530, du stélomètre 
et du FMT IB. 
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Yarn strength evaluation based on technological fibre 
characteristics obtained on HVI 

R. Frydrych. J.-P. Gourlot 

Abstract 

Based on the technological fibre characteristics determined on 
the Zellweger Uster HVI line, a formula was established for 
evaluating single end yarn strength for a 20 tex yarn spun on a ring 
spinning. The yam strength measurements used were made 
using an Uster Dynamat single end yarn dynamometer. The 
equation obtained is as follows: 

Yarn strength cN/tex = 1.053 x SL50 - 1.622 x IM + 0.318 x HVI 
strength + 0.505 
SL50, 50% span length in mm 
IM, micronaire 
HVI strength, HVI fibre strength in g/tex (calibration with Internatio­
nal Calibration Cotton Standards). 

KEYWORDS: cotton, fibre, yam, ring spinning, yarn strength, HVI, FMT Ill. 

Introduction 

To determine the physical characteristics of cotton 
fibre, the use of rapid measurement or high volume instru­
ments (HVI) is becoming increasingly comrnon worldwide. 
The aim is to determine the technological fibre 
characteristics of the cotton fibres in each baie for cotton 
production as a whole. 

Breeders and spinners have al ways wanted to be able to 
estimate yarn strength based on technological fibre 
characteristics (EL SOURADI et al., 1974; PRICE, 1983; 
GUTKNECHT, 1984). Breeders need early selection 
criteria for evaluating yam strength; spinners have to buy 
baies of cotton that correspond to the yam they have to 
produce. 

At CIRAD-CA in recent years, breeders have been 
using formulae for evaluating 27 tex (GUTKNECHT, 
l984)or20texyam(FRYDRYCH, 1991). Theseformulae 
were established based on fibre characteristics determined 
using various instruments: the stelometer for tenacity (g/ 
tex), the FMT I for micronaire (IM), maturity and fineness 
and the 530 fibrograph for lengths. 

For two years, the cotton technology laboratory has 
been using a Zellweger Uster 9 IOB measurement fine to 
analyze the fibre characteristics of samples taken from its 
varietal improvement programmes. 

Material and methods 

Fibre analysis 

Lengths and strength were measured using a Zellweger 
Uster 9108 line (software version 2.03), calibrated 
according to ICCS (International Cotton Calibration Stan­
dards). The cotions were opened and mixed by hand 
before measurement; six measurements were made per 
cotton . 

Micronaire, maturity and fineness were measured using 
a Shirley Developments Ltd. FMT Ill. As there are no 
international calibration standards, we used the ICCS, 

evaluated in our laboratory on an FMT 18, as a reference 
to calculate the rnicronaire, maturity and fineness correc­
tion factor. 

The fibre analysis method involves: 

- rnixing and cleaning the fibre using an SDL preparer; 
·- two measurements per cotton. 

Ali the technological tïbrecharacteristics were measured 
at 65 ± 2% relative humidity at 22 ± 1 ·c. after 24 hours' 
conditioning. 
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Yarn analysis 

Before spinning, the collons were mixed on an opener, 
then spun on a Shirley-Plat! ring microspinner (20 tex). 
Ambient spinning conditions were 22°C and 50% relative 
humidity. Yam strength was measured on an Uster CRL 
yam by yam dynamomeler (80 breakages) al 65% relative 
humidity ± 2% and al 21 ± 1 ·c. 

R. Frydrych. J.-P. Gourlot 

The evaluation of yarn strength based on fibre 
characteristics involved 91 Gossypium hirsurum species 
cotions. These cottons, ginned on a saw-type ginner, came 
from various production zones such as Burkina Faso, 
Benin, Togo and Mali . 

Results and discussion 

The main variables involved in yam strength are given 
in table 1, and different distributions in figure 1. The 2.5% 
span length (SL) varied from 26.4 to 30.5 mm, 50% SL 
from 12.9 to 16.3 mm, micronaire from 3.5 to 4.8 and HVI 
tenacity from 18.8 to 26. 7 g/tex. This range of characteristics 
clearly represents the variability of the Gossypium hirsutum 
cottons analyzed for varietal improvement programmes. 

The simple correlations between yarn strength and the 
main fibre characteristics (table 2) were ail statistically 
significant, exception for elongation. Taken individually, 
these variables do not provide a satisfactory prediction of 
yarn strength; several are required to provide a full 
explanation. A step by step multiple regression analysis, 
at a risk level of a= 5% (probability on introduction and 
elimination) on ail the fibre variables measured (table 2) 
led to the following equation: 

Y am strength in cN/tex = 1.053 x SL 50 - 1.622 x IM + 
0.318 x HVI strength + 0.505 

100 X R2 = 81.2 % 
SL 50, 50% span length in mm 
IM, micronaire index 

HVI strength, HVI fibre strength in g/tex (calibration with 
International Calibration Cotton Standards). 

The deviations between the strength values obtained on 
the Uster line and the calculated strength values are shown 
in figure 2. 

The formula was checked on a range of20 cottons from 
Paraguay, Madagascar and Senegal, tested under the same 
conditions. The coefficient of correlation between the 
strength values obtained with a yam by yarn dynamomeler 
and the predictions calculated based on selected fibre 
characteristics (50% SL, IM, strength) is: 

R = 0.904 

In conclusion, a satisfactory prediction of 20 tex fibre 
tenacity (spun on a ring spinning) can be achieved taking 
50% span length and fibre strength measured using a ZUS 
91 OB HVI apparatus, and the micronaire measured on an 
FMT III. The same parameters have also been selected to 
predict yarn strength using the 530 fibrograph, stelometer 
and FMT IB . 

Evaluacion de la resistencia del hilo a partir de las caracteristicas 
tecnologicas de la fibra obtenidas en HVI 

R. Frydrych, J.-P. Gourlot 

Resumen 

A partir de las caracteristicas tecnol6gicas de la fibra obtenidas 
en la cadena HVI de Zeltweger Uster, se ha establecido una 
formula de evaluaci6n de la resistencia hilo a hilo, para un hilado 
de 20 tex realizado en hiladura de aniltos. Las medidas de 
resistencia del hilo se han realizado con un dinam6metro hilo a hilo 
Dynamat de Uster. La ecuaci6n obtenida es la siguiente: 

Tenacidad del hilo cN/tex = 1,053 x SL50 - 1,622 x IM + 0,318 X 

tenacidad HVI + 0,505 
SLS0: 50% de la longitud «span length » en mm. 
IM: indice micronaire. 
Tenacidad HVI: tenacidad HVI en g/tex (calibraci6n con Interna­
tional Calibration Cotton Standards) 

PALABRAS CLAVE: algod6n, fibra , hilo, hiladura de aniltos. resistencia del hilo, HVI , FMT 111. 
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Effet de l'humidité relative 
sur les résultats obtenus au thermodétecteur 

R. Frydrych , E. Gozé, E. Héquet 

Frydrych et Héquet : laboratoire de technologie cotonnière 
Gozé : unité de recherche biométrie et informatique 
CIRAD-CA, BP 5035, 34032 Montpellier Cedex O 1, France 

Résumé 

Le thermodétecteur permet de mesurer le potentiel de collage 
des cotons pollués par les miellats d'insectes. Pour obtenir des 
résultats fiables et comparables entre utilisateurs, il convient 
d'utiliser cet appareil dans des conditions précises d'humidité 
relative ambiante. Celle-ci doit être comprise entre 55 et 65 %, soit 
une teneur en humidité du coton située entre 6,8 et 8 %. 

Lorsque l'humidité ambiante est inférieure à 55 %, il faut 
conditionner les échantillons de coton dans une enceinte spéciale, 
afin d'avoir une humidité suffisante pour réaliser le test. 

MOTS-CLES : coton, collage, miellat, thermodétecteur, humidité relative. 

Généralités 

Depuis les années 1980, avec l'apparition des cotons 
collants, de nombreuses recherches ont été entreprises 
pour mettre au point une méthode de détection et de 
mesure du potentiel de collage des cotons. Le problème est 
complexe comme le rapporte la littérature spécialisée 
(HECTOR et HODKINSON, 1989), car le collage peut­
être dû à plusieurs facteurs tels que les débris d'amandes, 
traces d'huile, sucres physiologiques (cas signalés aux 
Etats-Unis) et sucres entomologiques. Actuellement ce 
sont ces derniers qui provoquent les incidents les plus . 
graves en filature. Différentes méthodes de détection sont 
disponibles : les tests chimiques, à la minicarde ou au 
thermodétecteur (GUTKNECHT et al., l 988). 

Le test au thermodétecteur est actuellement utilisé dans 
le monde entier, par des laboratoires de recherche et des 
industriels. Cet appareil fournit des résultats quantitatifs, 
aisément exploitables et en bonne corrélation avec ceux.de 
la carde de laboratoire (FRYDRYCH, 1986): Il suffit de 
compter les billes de miellats avec fibres qui se sont 
déposées sur le support en aluminium. Le tableau 1 montre 
que le nombre de points collants n'est pas limité. Cela 
permet de mesurer l'importance de la pollution, même 
dans les cas de très forts collages, et ainsi de différencier 
les cotons. 

L'étude qui suit montre l'effet des conditions hygromé­
triques sur les résultats obtenus au thermodétecteur ; elle 

détermine la plage d'humidité relative ambiante pour 
obtenir des mesures justes et les plus précises possib.les. 

L'humidité relative est une fonction de la température 
de l'air et de la masse de vapeur d'eau qu'il contient. Elle 
a une action sur le collage des cotons, ce phénomène est 
observé principalement au stade de la carde. Il a été 
d'ailleurs confirmé par une étude (réalisée au laboratoire 
de technologie cotonnière du CIRAD-CA) de l'effet de 
l'humidité relative sur le collage des cotons à la carde de 
laboratoire ; cette étude portait sur une gamme de cotons 
représentant un éventail complet de potentiels de collage : 
«non collant», «légèrement collant», «moyennement col­
lant», «fortement collant» et «très fortement collant» 
(GUTKNECHT et al., 1986). Elle a montré que les dépôts 
de miellat sur les cylindres en pression sont d'autant plus 
nombreux que le degré de collage initial est important, et 
que l'humidité relative du local est élevée. Pour une 
humidité relative située à environ 30 %, le coton ne colle 
pas quel que soit le potentiel de collage de la fibre. C'est 
pourquoi la valeur discriminante de 55 % a été choisie 
pour les tests à la carde de laboratoire. 

Pour les mêmes raisons, il était nécessaire de préciser 
pour les tests au thermodétecteur l'effet de l'humidité 
ambiante du local sur les dépôts de miellats qui se font sur 
les supports en aluminium. 
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TABLEAU 1 
Définition des niveaux de collage. 
Definition of stickiness levels. 

Niveau de Nombre de 
collage points collants 

A 0-2 
B 3 - 16 
C 17 - 32 
D 33 - 53 
E > 54 

Définition du potentiel 
de collage 

Non collant 
Légèrement collant 

Moyennement collant 
Fortement collant 

Très fortement collant 

Réponse du collage à l'humidité relative 

Onze lots de cotons de type G. hirsutum, provenant 
d'Afrique et représentant une gamme complète de collage 
( «légèrement collant» à «très fortement collant»), ont été 
analysés au thermodétecteur IRCT-RF13 à différents 
niveaux d'humidité relative (H.R.) soit 35, 45, 55, 65 et 
75 %, à une température constante de 22° C. 

L'enceinte (FG 49) à conditionner les échantillons de 
coton, dont l'utilisation est recommandée en l'absence de 
local conditionné à55 % (GUTKNECHTetFRYDRYCH, 
1988), fournit un 6e niveau d'humidité relative (E 65 %). 
L'humidité relative à l'intérieur de l'enceinte a été réglée 
à 65 %, alors que celle du local se situait à 35 %. 

Pour chaque lot, une masse de 50 g de fibre a été 
mélangée dans une ouvreuse de laboratoire. Pour chaque 
humidité, trois répétitions ont été réalisées. Les échan­
tillons ont été testés au thermodétecteur suivant la mé­
thode préconisée : un échantillon de 2,5 g, mis sous forme 
de nappe à l'aide du nappeur manuel, est placé entre deux 
feuilles d'aluminium. Cette préparation, déposée sur le 
plateau inférieur du thermodétecteur, subit une première 
pression à chaud, pendant 12 s, et une seconde pression à 

froid pendant 2 min. La préparation est ensuite laissée au 
repos pendant une heure, avant la lecture des points col­
lants situés sur les supports inférieur et supérieur en 
aluminium. On note la somme des points collants lus sur 
les deux feuilles d'aluminium enveloppant la nappe. Les 
conditions d'humidité relative du local lors de la lecture 
sont les mêmes que pendant le test. 

Pour les essais effectués avec l'enceinte à conditionner, 
l'humidité relative du local est amenée à 35 %. Chaque 
échantillon de 2,5 g est mis sous forme de nappe, puis placé 
dans l'enceinte réglée à 65 % d'H.R. (E 65 %). Le dérou­
lement de l'essai au thermodétecteur est le même que 
précédemment. 

Nous supposons ici que l'humidité agit sur le nombre de 
points collants en le multipliant par une constante indépen­
dante du coton utilisé. Si on appelle Y(c,h) le collage 
obtenu pour le coton c et l'humidité relative h, et si on 
définit la mesure faite à 60 % d'humidité relative comme 
mesure de référence Y60, on a: 

Y(c,h) = Y(c,60) x K(h) 
soit Y(c,li) = Y60(c) x K(h) (1) 

TABLEAU2 
Variations du collage mesuré en fonction de l'humidité, pour 11 lots de coton. 
Analyse de variance. 
Variations in the stickiness of eleven batches of cotton measured depending o,i humidity. 
Anal y sis of variance. 

Facteur Somme de carrés 

Coton 4398 
Humidité 848 
Coton x humidité 142 
Résidu 329 

Significatif pour P = 1%o 
Significantfor P = I %0 

On peut ramener ce modèle multiplicatif à un modèle 
additif par transformation logarithmique. Une pondéra­
tion doit alors être appliquée aux données pour tenir 
compte de leur variabilité proportionnelle à leur moyenne. 
Dans l'échelle des logarithmes, la pondération doit être 

D.d.l. F Test F 

10 176,21 *** 
5 67,93 *** 

50 1,14 N.s. 
197 

proportionnelle à la moyenne obtenue dans l'échelle origi­
nale . . 

. Vm~a\yse ,~e variance conduite suivant ce principe ne 
montre pas d'.interaction (tabl. 2), on peut donc accepter Je' 
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modèle ( l ). Cette analyse montre également des variations 
importantes du nombre de points collants en fonction de 
l'humidité. 

Les moyennes des potentiels de collage déterminées par 
humidité relative et leurs intervalles de confiance à 95 % 
montrent que la détection est maximale pour les humidités 
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relatives de 55 et 65 % (tabl. 3 et fig. l ). La mesure du 
collage est comparable pour les échantillons conditionnés 
dans l'enceinte et pour ceux laissés en atmosphère am­
biante de 55 ou 65 % d'H.R. L'intervalle de confiance à 
95 % de la différence relative est [- 6,4 %, + 12,7 %]. La 
mesure du collage sur des échantillons conditionnés dans 
l'enceinte peut donc être considérée comme correcte. 

TABLEAU3 
Moyennes des collages obtenues par lot de coton et par humidité relative. 
Stickiness means obtained per cotton batch and relative humidity value. 

H.R., avec H.R., sans enceinte 
enceinte(%) (%) 

Coton 
35 35 45 55 65 75 

1 13,2 (2,58) 5,8(1,75) 8,5 (2, 14) 21, 1 (3,05) 16,3 (2,79) 6,4 (1,86) 

2 21,8 (3,08) 8,6 (2, 15) 17,8 (2,88) 26,7 (3,28) 26,0 (3,26) 7,7 (2,04) 

3 95,8 (4,56) 33,9 (3,52) 66,5 (4,20) 101,5 (4,62) 91,8 (4,52) 35,0 (3,55) 

4 20,1 (3,00) 11,3 (2,43) 17,3 (2,85) 23,9 (3,17) 28, 1 (3,34) 4,9 (1,60) 

5 168,2 (5,13) 93,9 (4,54) 115,9 (4,75) 157,7 (5,06) 167,8 (5,12) 60,2 (4,10) 

6 49,8 (3,91) 19,4 (2,97) 38,5 (3,65) 67,1 (4,21) 65,8 (4,19) 27,7 (3,32) 

7 22,7 (3, 12) 10,3 (2,33) 14,2 (2,65) 26,6 (3,28) 29,6 (3,39) 11,1 (2,41) 

8 42,4 (3,75) 15,8 (2,76) 32,2 (3,47) 38,8 (3,66) 37,6 (3,63) 19,6 (2,97) 

9 63,2 (4,15) 13,0 (2,57) 30,2 (3,41) 51,2 (3,94) 52,9 (3,97) 30,8 (3,43) 

10 2,5 (0,90) 1,6 (0,46) 5,2 (1,66) 3,6 (1,27) 6,5 (1,87) 2,3 (0,83) 

11 39,9 (3,69) 21,0 (3,04) 22,7 (3,12) 31,0 (3,43) 37,5 (3,63) 20,8 (3,03) 

Moyenne 70,04 (4,249) 33,52 (3,512) 46,62 (3,842) 67,97 (4,219) 68,44 (4,226) 27,44 (3,312) 

pondérée 

Intervalle 64,90 (4,173) 29,90 (3398) 42,51 (3,750) 62,99 (4,143) 63,49 (4,151) 24,44 (3,196) 

de confiance 75,57 (4,325) 37,57 (3,626) 51,13 (3,334) 73,33 (4,295) 73,78 (4,301) 30,81 (3,428) 

Les valeurs entre parenthèses sont les moyennes pondérées des logarith-
mes des collages avec lesquelles l'analyse de variance a été faite. 
Le poids de chaque résultat élémentaire est la moyenne du collage pour 
la même combinaison coton x humidité. 
Les valeurs hors parenthèses sont retransformées dans l'échelle initiale. 

Plage d'utilisation du thermodétecteur 

Une question se pose encore: la mesure du collage est­
elle bien stable entre 55 et 65 % d'humidité relative ? 

Pour y répondre, les mesures aux humidités 55, 60 et 
65 % d'H.R. ont été comparées sur trois cotons, en suivant 
Je même dispositif que précédemment mais avec 20 répé­
titions (fig. 1). L'analyse de variance, suivant les mêmes 
principes que précédemment ne montre aucune variation 
significative dans cette plage d'humidité (tabl. 4). Les 
moyennes pondérées par humidité relative sont très pro-

The values in brackets are the means weighted with the stickiness 
logarithms with which the ana/ysis of variance was carried out. 
The weight of each elementary result is the mean of the stickiness for the 
same cotton x relative humidity combinaison. 
The values outs ide bracket!/ hàve been retransformed to the initial scale. 

ches les unes des autres (tabl. 5). Les intervalles de con­
fiance à 95 % sur les différences relatives à la mesure à 
60 % d'H.R. sont : 

[- 6,7 % ; + 2,7 %] pour la mesure à 55 % d'H.R.; 
[- 7,3 % ; + 2,1 %] pour la mesure à 65 % d'H.R. 

Le therrnodétecteur est donc utilisable entre 55 et 65 % 
d'humidité relative, sans influence notable sur le résultat 
du collage. 
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Figure 1 

Nombre de points collants 
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Influence de l'humidité ambiante sur la mesure du collage. 
Effect of relative lmmidity on stickness measurement. 

TABLEAU4 
Variation du collage mesuré en fonction de l'humidité relative sur 3 lots de cotons. Analyse de variance. 
Variation in stickiness measured in three batches of cotton depending on relative humidity. Analysis of variance. 

Facteur Somme des carrés D.d.l. F 

Coton 2166 2 976,03 
Humidité 1,01 2 0,46 
Coton x humidité 6,45 4 1,45 
Résidu 190 171 

Significatif pour P = 1 %0 
Signijicant for P = 1 %0 

TABLEAU 5 
Moyennes des collages obtenues par lot de coton et par humidité relative. 
Means of stickness obtained per cotton batclz and relative humidity value. 

Humidité relative(%) 
Coton 

55 60 

1 25,41 (3,235) 26,75 (3,287) 
2 58,98 (4,077) 57,57 (4,053) 
3 94,09 (4,544) 97,92 (4,584) 

Moyenne pondérée 66,83 (4,202) 68,27 (4,224) 

Les valeurs entre parenthèses sont les moyennes pondérées des logarithmes des collages. 

65 

25,54 (3,240) 
61,41 (4,118) 
91,83 (4,520) 

66,44 (4,196) 

Le poids de chaque résultat élémentaire est la moyenne du collage obtenu pour la même combinaison coton x humidité. 
Les valeurs hors parenthèses sont retransformées élans l'échelle initiale. 

The values in brackets are the means weighted with the stickiness logarithms. 
The weight of each elementary result in the slickiness mean obwinedfor the same cotton x relative humidity·combination. 
The values outside brackels have been retransformed to the initial scale. 

Test F 

*** 
N.s. 
N.s. 
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Conclusion 

Afin d'obtenir des résultats fiables et comparables entre 
utilisateurs, cette étude montre qu'il convient de réaliser 
les tests dans un local dont l'hygrométrie est comprise 
entre 55 et 65 % d.'H.R., soit une teneur en humidité du 

coton de 6,8 à 8 %. Lorsque l'humidité ambiante est 
inférieure à 55 %, les échantillons de coton seront amenés 
à l'humidité adéquate dans l'enceinte à conditionner. 
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Effect of relative humidity on the results obtained 
with the thermodetector 

R. Frydrych, E. Gozé, E. Béquet 

Abstract 

The thermodetector is used to measure the stickiness potential 
of cotions contaminated by insect honeydew. To obtain reliable 
results comparable between users, the thermodetector should be 
used under specific relative humidity conditions - between 55 and 
65% - i.e. a cotton moisture content of between 6.8 and 8%. 

When relative humidity is less than 55%, the cotton samples 
should be conditioned in a special chamber to ensure sufficient 
humidity for the test to be carried out. 

KEYWORDS: cotton, stickiness, honeydew, thermodetector, relative humidity. 

General points 

With the appearance of sticky couons, considerable 
research has been carried out since the l 980s to develop a 
method of detecting the stickiness potential of cottons. The 
problem is complex, as indicated in the specialized literature 
(HECTOR and HODKINSON, 1989), since stickiness 
may be due to several factors, such as kemel debris, traces 

of oil, su gars of physiological origin ( cases reported in the 
United States) and sugars of insect origin. The latter 
currently cause the most serious incidents in spinning. 
Various detection methods are available: chemical tests, 
minicarding or the thermodetector (GUTKNECHT et al., 
1988). 
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The thermodetector is now used worldwide by research 
laboratories and industrialists. This equipment gi ves easily 
usable quantitative results that correlate well with those 
obtained with a laboratory card (FRYDR YCH, 1986). The 
operation consists simply of counting honeydew droplets 
with fibres deposited on a sheet of aluminium foi!. Table 
1 shows that the number of points is unlimited, the extent 
of contamination can thus be measured even in very stick y 
cotton, thereby enabling cottons to be differencied. 

The study described below shows the effect of relative 
humidity on the results obtained with the thermodetector 
and determines the relative humidity limits for obtaining 
the most accurate measurements possible. 

Relative humidity is dependent upon air temperature 
and the mass of water vapour contained in the air. It has an 
effect on cotton stickiness, which is primarily observed at 

R. Frydrych, E. Gozé, E. Héquet 

the carding stage. Moreover, a study carried out in the 
CIRAD-CA Cotton Technology Laboratory confirmed 
the effect of relative humidity on cotton stickiness on the 
laboratory card; this study involved a wide variety of 
cottons with a complete range of stickiness potentials: 
«non-sticky», «slightly sticky», «moderately sticky», «very 
sticky» and «extremely sticky» (GUTKNECHT et al., 
1986). The study showed that the higher the initial degree 
of stickiness and the higher the relative humidity in the 
room, the more numerous the honeydew deposits on the 
pressure rollers. Relative humidity of around 30% gave 
cotton that did not stick regardless of the stickiness potential 
of the fibre. Thus, the discriminating value of 55% was 
chosen for carding tests in the laboratory. 

For the same reasons, it was necessary to determine the 
effect of the relative humidity in the room on honeydew 
deposits on the thermodetector sheets of aluminium foi!. 

Stickiness response to relative humidity 

Eleven batches of G. hirsutum type cottons from Africa, 
representing a complete stickiness range (from «slightly 
sticky» to «extremely sticky» ), were analyzed on an 
IRCT-RF13 thermodetector at different relative humidity 
(RH) levels, i.e. 35, 45, 55, 65 and 75% at a constant 
temperature of 22°C. 

The cotton sample conditioning chamber (FG 49), 
whose use is recommended in the absence of a room 
regulatedat55%(GUTKNECHTandFRYDRYCH, 1988), 
provided a 6th relative humidity level (E 65%). The 
relative humidity inside the chamber was set at 65%, 
whereas that of the room was 35%. 

A 50 g sample of fibre from each batch was mixed in a 
laboratory opener. For each humidity level, three replicates 
were made up . The samples were tested on the 
thermodetector following the recommended method: a 2.5 
g sample, pulled into a web using a manual teasel, was 
placed between two sheets of aluminium foil and then laid 
on the lower platen of the thermodetector, where it 
underwent an initial hot press for 12 s and a second ambient 
press for 2 min. The preparation was then left to rest for an 
hour before counting the sticky points on the upper and 
lower sheets of aluminium foi!. The numbers of sticky 
points on the two sheets of aluminium were added together. 
The relative humidity conditions in the room remained the 
same throughout the test. 

Fot the trials carried out with the conditioning chamber, 
the relative humidity in the room was maintained at 35%. 
Each 2.5 g sample was pulled into a web, then placed in the 
chamber set at 65% RH (E 65%). Testing on the 
thermodetector was the same as above. 

It is assumed here that humidity affects the number of 
sticky points, multiplying it by a constant independent of 

the cotton used. If we take Y (c, h) as the stickiness 
obtained for a cotton c and relative humidity h, and if the 
measurement taken at 60% relative humidity is defined as 
the reference measurement Y60, we obtain: 

Y(c, h) = Y(c,60) x K(h) 
1.e. Y(c, h) = Y60(c) x K(h) (l) 

This multiplicative mode! can be reduced to an additive 
mode! by log transformation. The data then have to be 
weighted to take into account their variability proportional 
to their mean. 

In the scale oflogarithms, weighting must be proportional 
to the mean obtained in the original scale. 

The analysis of variance carried out according to this 
principle does not reveal any interaction (table 2), hence 
the mode! can be accepted (1). This analysis also reveals 
substantial variations in the number of sticky points 
depending on humidity. 

The means of the stickiness potentials determined 
according to the relative humidity and their confidence 
intervals 95% show that detection is maximum for a 
relative humidity of 55 to 65% (table 3 and figure l). 
Stickiness measurement is comparable for the samples 
conditioned in the chamber and for those left in the 
ambient atmosphere of 55 to 65% RH. The 95% confi­
dence interval of the relative difference is [-6.4%, + 12.7% ]. 
Measurement of the stickiness of samples conditioned in 
the chamber can therefore be considered correct. 

Thermodetector operating range . 

· One fuither question remains: is s~ckiness measurement 
stable between 55 and 65% relative humidity? 
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To answer this question, measurements at 55, 60 and 
65% RH were compared for three cottons using the same 
procedure as above, but with 20 replicates (figure 1 ). An 
analysis of variance, following the same procedure as 
above, revealed no significant variation within this relative 
humidity range (table4). The weighted means per humidity 
value were very similar to each other (table 5). The 95% 
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confidence intervals for the differences relative to the 
measurement at 60% RH were: 

[-6.7%; +2.7%] for measurement at 55% RH 
[-7.3%; +2.1%] for measurement at 65% RH 

The thermodetector can therefore be used between 55 
and 65% relative humidity with no notable effect on 
stickiness results. 

Conclusion 

This study showed that a room with relative humidity 
between 55 and 65%, i.e: a cotton moisture content of 6.8 
to 8%, should be used in order to obtain reliable results 

comparable between users. When the relative humidity is 
below 55%, the moisture content of the cotton sample 
should be appropriately adjusted in aconditioning chamber. 

Efecto de la humedad relativa 
en los resultados obtenidos con el termodetector 

R. Frydrych, E. Gozé, E. Héquet 

Resumen 

El termodetector permite medir el potencial de encolado de los 
algodones contaminados por los mielatos de insectos. Para obtener 
resultados fiables y comparables entre usuarios, cabe utilizar este 
aparato en condiciones precisas de humedad relativa ambiente, la 
cual debe estar comprendida entre el 55 y el 65 por ciento, es decir 

un contenido de humedad del algod6n situado entre el 6,8 y el 8 
por ciento. 

Cuando la humedad ambiente es inferior al 55 por ciento, hay 
que colocar las muestras de algod6n en un recinto especial con 
objeto de tener una humedad suficiente para realizar la prueba. 

PALABRAS CLAVE: algod6n, encolado, mielato, termodetector, humedad relativa. 
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Incidence du stockage sur l'évolution du potentiel de collage des cotons 

R. Frydrych, E. Héquet, M. Vialle 

Technologistes, Laboratoire de technologie cotonnière, CIRAD-CA. 
B.P. 5035, 34032 Montpellier Cedex O 1, France 

Résumé 

Afin de préciser l'éventuelle incidence du stockage sur l'évolu­
tion du potentiel de collage d'origine entomologique des cotons, 
deux études ont été mises en oeuvre. La première a été réalisée 
sur dix neuf cotons stockés pendant deux ans et demi dans des 
conditions stables d'humidité relative et de température (55 à 60% 
d'humidité relative et de 21 à 23"C). La seconde sur vingt et un 

cotons sto_ckés pendant la même durée dans des conditions 
ambiantes fluctuantes (30 à 70 % d'humidité relative et 18 à J0"C). 
Contrairement à une idée couramment répandue, aucune diminu­
tion significative du potentiel de collage, mesuré au 
thermodétecteur, n'a pu être mise en évidence. 

MOTS-CLÉS : coton, collage, miellats, thermodétecteur, humidité relative, stockage. 

Généralités 

Depuis quelques années, l'on note une quantité crois­
sante de cotons collants su( le marché international. Toute 
la filière coton est concernée, du producteur au filateur. Le 
producteur, car le coton pollué se vend avec une décote, le 
filateur à cause des perturbations entraînées par l'utilisa­
tion des cotons collants. 

Les cotons contiennent différentes sortes de matières 
étrangères qui peuvent induire, en filature, des perturba­
tions par le collage des fibres sur des organes en pression 
ou par encrassement des rotors des open-end par exemple 
(MARQUIÉ et al., 1983). Mais parmi les matières étran­
gères que l'on trouve traditionnellement (débris d'aman­
des, traces d'huile ... ), celles qui provoquent les problèmes 
de collage les plus sérieux en production sont sans nul 
doute les miellats d'insectes. Ces miellats sont sécrétés 
essentiellement par deux homoptères, le puceron Aphis 
gossypii et la mouche blanche Bemisia tabaci (HECTOR 
et HODKINSON, 1989). 

Depuis le début des années 80, le laboratoire de techno­
logie cotonnière du CIRAD-CA a réalisé de nombreuses 
recherches sur les cotons collants concernant la compré­
hension du phénomène (BOURÉL Y. 1980), sa détection 
(GUTKNECHT er al., 1988), la suppression de _la cause ou 

encore les remèdes à apporter pour en diminuer les effets. 
Une mesure du potentiel de collage a été mise au point sur 
le principe de la méthode de thermodétection 
(FR YDRYCH, 1986). Un appareil a été développé. Il est 
actuellement utilisé dans de nombreux pays, aussi bien par 
les chercheurs (GOZÉ, 1990 ; Y AO, 1992) que par les 
sociétés commerciales et les filateurs . 

Dans le domaine de la suppression du collage, les 
recherches continuent, aussi bien au stade des techniques 
culturales qu'à celui de l'égrenage etde la filature. A notre 
connaissance, aucune solution n'est actuellement totale­
ment efficace. En ce qui concerne les techniques cultura­
les, la récolte précoce et rapide, pour éviter aux capsules 
ouvertes d'être souillées, semble être la plus efficace. En 
filature, certains palliatifs sont utilisés : mélange de co­
tons, baisse de l'humidité relative dans l'usine, additifs de 
type lubrifiant et lavage. 

D'autre part, certains filateurs stockent également leurs 
cotons dans l'espoir d'une diminution de leur pouvoir 
collant. Dans quelle mesure cette technique permet-el le de 
réduire le potentiel de collage des cotons? C'est cet aspect 
de la lutte pour la neutralisation du collage en filature que 
nous traitons ici . 
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Méthode et discussion 

En avril 1988, sur une large gamme de colons, des 
mesures du potentiel collant onl été réalisées. Après deux 
ans et demi de stockage, en octobre 1990, les mêmes 
cotons ont subi de nouvelles mesures dans des conditions 
similaires. 

Deux types de stockage ont éLé testés. Le premier sur 19 
échantillons de coton, d ' un poids de 40 g chacun, roulés 
dans des sachets en papier et placés dans une atmosphère 
conditionnée considérée comme stable ; c'est-à-dire une 
atmosphère comprise entre 55 et 60 % d'humidité relative 
(HR) et une température de 21 à 23 ·c. Le second sur 21 
autres cotons stockés dans un local non conditionné, dont 
l'humidité relative a fluctué entre 30 et 70 % d'HR et la 
température entre 18 et 30°C. 

Les tests de collage ont été effectués sur le 
thermodétecteur IRCT - RF 13 à 58 ± 2 % d' HR et 22 ± 1 ·c. 
Le mode opératoire est le suivant: une nappe de coton de 
2,5 g, préparée à l'aide d'un nappeur manuel, est prise en 
sandwich entre deux feuilles d'aluminium; cette prépara­
tion déposée sur le plateau du thermodétecteur, subit une 
pression à chaud pendant 12 s, puis une pression à froid 
pendant 2 min . La préparation est alors mise au repos 
pendant I h. Enfin, sont comptabilisés les points collanLs 
avec fibres adhérant au support d ' aluminium . Trois répé­
titions par coton ont été effectuées . Le tableau I donne, en 

fonction du nombre de points collants, l'équivalence en 
niveau de collage. 

TABLEAU I 
Définition des niveaux de collage. 
Deji.nition of stickiness levels. 

Niveau Nombre de points 
collants 

A 0-2 

B 3 - 16 

C 17 - 32 

D 33 - 53 

E > 54 

Stockage en conditions stables 

Dans le cas du lot stocké en conditions stables, les 19 
cotons représentent une gamme de collage allant de O à 
près de 150 points collants (tabL 2). Avec le 
thermodétecteùr, il est conseillé de réaliser 3 répétitions 
par échantillon, pour obtenir une estimation précise du 
niveau de collage. Une analyse de régression linéaire au 
sens des moindres carrés a été appliquée sur les moyennes 
des trois répétitions par échantillon avant et après stoc­
kage, soit 19 couples de données . 

La figure I indique clairement une relation étroite entre 
les niveaux de collage avant et après stockage. L'analyse 
statistique a été réalisée sur les données transformées en 
racine carrée pour en stabiliser les variances. Le coeffi­
cient de détermination R! est de 0 ,958. L'équation de 
régression est : 

✓nombre de points collants 1990 = 0,961 x ✓nombre de 
points collants 1988 + 0. 168 

Un test au ri sque o. = 5 <1,, indique que l'ordonnée à 

Potentiel de collage 
des cotons 

Non collant 

Légèrement collant 

Moyennement collant 

Fortement collant 

Très fortement collant 

l'origine n'est pas statistiquement différente de O. De plus, 
l'intervalle de confiance sur la pente est de [0,858; 1,064). 
Elle n'est pas statistiquement différente de l . 

Nous pouvons estimer que le stockage en conditions 
stables (55 à 60 % d'HR et 21 à 23°C) n'a pas d'incidence 
sur le potentiel de collage des cotons. 

Stockage en conditions de température et d'hygromé­
trie fluctuantes 

Le second type de stockage a été effectué sur 21 cotons. 
Le tableau 2 montre la gamme de collage (de légèrement 
à très fortement collant). L'analyse statistique appliquée 
est la même que précédemment. Le graphe de la figure 2 
indique une relation linéaire entre les niveaux de collage 
avant et après stockage. L • analyse statistique a été réalisée 
sur les données transformées en racine carrée pour en 
stabiliser les variances. Le coefficient de détermination R! 
est de 0,903. L'équation de la droite de régression est : 

✓nombre de points collants 1990 = 0,892 x ✓nombre de 
points collants 1988 - 0.<\48 
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TABLEAU 2 
Principaux paramètres statistiques obtenus sur la moyenne des trois tests de collage 
par coton. 
Main statistical parameters obtained for the mean of three stickiness tests per cotton. 

Conditions de stockage 
(nombre de cotons) 

Conditions stables 
Stockage initial ( 19) 
Stockage pendant 2,5 ans ( 19) 

Conditions fluctuantes 
Stockage initial (21) 
Stockage pendant 2,5 ans (21 ) 

Points collants : année initiale + 2,5 ans 

Moyenne 

27,75 
26.68 

33,86 
34,06 

160 ~------------------~ 

G) 

120 

80 

]•/. 

40 

o _____ ...__ ____ _,._ ____ _,._ ___ ~ 
0 40 80 120 160 

Points collants : année initiale 
Conditions ambiantes stables (SS à 60% d'HR et 21 à 23°C) 

Figures 1 et 2 

Minimum Mal(imum Ecart-type 

0 140 36JI 
0.33 146 37,17 

1.33 88.33 23.92 
3.33 93.33 25,50 

Points collants : année initiale+ 2,5 ans 
120,----------------------~ 

=/= 

80 

40 

. - .. 
. : 

0"---------'-------~-----~ 
0 40 80 120 

Points collants : année initiale 
Conditions ambiantes variables (30 à 70% d'HR et 18 à 30°C) 

Effet du stockage en conditions ambiantes stables (1) ou variables (2) sur le potentiel de collage. 
Eff ect of storage under stable conditions ( 1) or variable conditions (2) on stickiness potentiaL 

Un test au risque a= 0,05 montre que l'ordonnée à 
l'origine n'est pas différente de O. De plus l'intervalle de 
confiance de la pente est de [0,752; 1,032]. Elle n'est pas 
statistiquement différente de 1. 

Ce type de stockage ne semble pas avoird' incidence sur 
le potentiel de collage des cotons. Si une évolution du 
collage existait, elle serait certainement très modeste et 
donc sans intérêt pour le filateur. 

Conclusion 

Sur une gamme de cotons pollués par des miellats 
d'insectes et stockés pendant une période de plus de deux 
ans en conditions d'humidité relative et de température 
diverses. on n'a pas pu mettre en évidence une évolution 
significative du potentiel de collage des cotons mesuré au 
thermodétecteur. 

Cette étude montre que les miellats présents dans les 
masses de coton le restent quel que soit le type de stockage 
en conditions stables ou variables. Ces résultats confir­
ment ce que nous avions constaté lors de précédents tests 
réalisés;\ la carde de laboratoire sur des cotons très collants 
(résultats non publiés). li semble donc inutile de conserver 
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des colons pollués par des miellats d'insectes dans l'espoir 
de voir leur potentiel collant diminuer au cours du stoc­
kage. li seraiL néanmoins nécessaire de vérifier si dans des 
conditions de stockage extrêmes (Lrès forte humidité rela­
tive par exemple) ou en présence d'une activité biologique 
(champignons, bactéries ... ) on assiste à une évolution du 
potentiel de collage des cotons. 

L'absence d ' effet des deux types de stockage permet 
d'envisager la fabrication de cotons standards stables au 

R. Frydrych. E. Héquet, M. Vialle 

cours du temps. Un étalonnage des LhermodéLecLeurs avec 
des cotons standards doit donc être possible. Ceci permet­
trait de corriger l'effet environnement (effets laborantin, 
machine, etc.) et donc de comparer valablement les résul­
tats obtenus par différents laboratoires . Dans cette hypo­
thèse, la standardisation de la méthode de mesure par 
thermodétection et sa reconnaissance comme méthode de 
référence pour l'évaluation du potentiel de collage des 
cotons est parfaitement envisageable. 
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Effect of storage on cotton stickiness potential 

R. Frydrych, E. Héquet, M. Vialle 

Abstract 

Two studies were carried out to determine the effect, if any, of 
storage on cotton stickiness potential of entomological origin. The 
first involved nineteen collons stored for two and a hait years al 
stable relative humidity and temperature (55 to 60% relative 
humidity and between 21 and 23"C). The second covered 

twenty-one cotions stored for the same period under unstable 
conditions (between 30 and 70% relative humidity and 18 to 30"C). 
Contrary to common belief, no significant reduction was observed 
in stickiness potential, measured on a thermodetector. 

KEYWORDS: cotton , stickiness, honeydew, thermodetector. relative humidity, storage. 

Background 

In recent years, there has been an increase in the amount 
of sticky cotton on Lhe inLernaLional market. The whole of 
the cotton sector is concerned by this problem, from 
producer to spinner. Producers. as contaminated cotton 
se lis for less; spinners due to the problems created by using 
sticky cottons. 

Cotton contains differenL types of foreign matters that 
can cause problems when spinning, for example due Lo 
fibres sticking to press pam or the clogging of open end 
turbines (MARQUIÉ et al., 1983 ). Of the Foreign matters 
traditionally found (kernel debris , traces ofoil, etc.), by far 
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the most scrious problems are causcd hy i nscct honeydew, 
primarily secreted by two homopteran species, the aphid 
A phis gossvpii and the white ny Bemisia to/Jaci (HECTOR 
and HODKINSON, 1989). 

Sincc the early 1980s, the CIRAD-CA Collon 
Technology Laboratory has carried out extensive research 
on stick y cottons in an attempt to ex plain the phenomenon 
(BOURÉL Y, 1980), detect it (GUTKNECHT et al., 1988) 
and suppress the causes or remedy the effects. A stickiness 
potential measurement method was developed based on 
the thermodetection principle (FR YDR YCH, 1986) and a 
measurement instrument designed. lt is currently used in 
numerous countries by researchers (GOZÉ, 1990; Y AO, 
1992), commercial companies and spinners. 
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Research is continuing into ways of suppressing 
stickiness, ranging from crop techniques to the ginning 
and spinning stages. As far as we know, there is no totally 
effective solution as yet. Crop techniques and early and 
rapid harvesting to prevent open bolls being contaminated 
seem to be the most effective. ln spinning, certain pallia­
tive steps are taken: mixing cottons, reducing relative 
humidity at the mill, lubricant type additives and washing. 
Sorne spinners also store their cottons in the hope of 
reducing their stickiness. How far can this technique 
reduce cotton stickiness potential? This study looks at this 
aspect in the fight to neutralize stickiness and its effects on 
spinrnng. 

Method and discussion 

ln April 1988, the stickiness potential of a wide range of 
cottons was measured. After two and a hal f years' storage, 
in October 1990, the same cottons underwent further 
measurements under similar conditions. Two types of 
storage were tested: 

- the first on 19 cotton samples, each weighing 40 g, 
rolled up in paper bags and placed in a controlled atmosphere 
considered stable, i.e. at between 55 and 60% relative 
humidity (RH) and at a temperature of between 21 and 
23°C. 

- the second on 21 other cottons stored under 
non-controlled conditions, at between 30 and 70% relative 

. humidity and at a temperature of between 18 and 30°C. 

The stickiness tests were carried out on an IRCT-RF 13 
thermodetector, at 58 ± 2% RH and 22 ± 1 ·c. The 
operating procedure., was as follows: a web of cotton 
weighing 2.5 g, prepared using a manual opener was 
sandwiched between two sheets of aluminium foil. This 
s;mdwich, placed on the thermodetector platen, was hot 
pressed for 12 s, then cold pressed for 2 min. The cotton 
web was set aside for I hr. The number of sticky points 
with fibres stickingto the aluminium foil was then counted, 
and there were three replicates percotton. Table I compa­
res the stickiness levels for these cottons. 

Storage under stable conditions 

For the batch stored under stable conditions, the 19 
cottons had a stickiness range ofbetween O and al most 150 
sticky points (table 2). It is advisable to carry out three 
replicates per sample with the therrnodetector to obtain an 
accu rate estimate of stickiness levels . A least square linear 
regrcssion analysis was carried ou ton the mean of the three 
repl icates for each sample be fore and after storage, i.e. 19 
pairs of lïgures. 

Figure I clearly shows that there is a close link between 
stickincss levels beforc and after storagc. A statistical 
analysis was carried out on the data . transfPnned into 

square roots to stabilize their variance. The coefficient of 
determination R~ was 0.958. The regression equation was 
as follows: 

✓number of sticky points 1990=0.961 x ✓number of 
sticky points 1988 + 0.168 

A test at risk a= 5% showed that the original ordinale 
was not statistically different from O. Furthermore, the 
confidence interval on the slope was [0.858 ; 1.064], hence 
not statistically different from l. 

We can therefore estimate that storage under stable 
conditions (from 55 to 60% RH and 21 to 23°C) has no 
effect on cotton stickiness potential. 

Storage under fluctuating temperature and relative 
humidity conditions 

The second type of storage involved 21 cottons. 
Table 2 shows the range of stickiness (from slight to very 
high) . The statistical analysis carried out was the same as 
above. The graph in figure 2 shows a linear relationship 
between stickiness levels before and after storage. A 
statistical anal y sis was carried out on the data transformed 
into square roots to stabilize their variance. The coeffi­
cient of determination R1 was 0.903. The regression curve 
equation was as follows: 

✓number of sticky points 1990 = 0.892 x ✓number of 
sticky points 1988 - 0.648 

A test at risk a= 0.05 showed that the original ordinate 
was not different from O. Furthermore, the confidence 
interval for the slope was [0.752 ; 1.032]. hence not 
statistically different from 1. 

This type of storage (30 to 70% RH and 18 to 30°C) does 
not therâore seem to have any effect on couon stickiness · 
potential. Even if there were some change in stickiness, it 
woul<l he extremely slight. hence of no value for spinners. 
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Influence de la teneur en eau et de la température de l'air 
sur les tests de collage des cotons à la minicarde de laboratoire 

J. Gutknecht, J. Fournier et R. Frydrych 

Division de Technologie, I.R .C.T.-C.I.R.A.D., B.P. 5035, 34032 Montpellier Cedex. 

RÉSUMÉ 

Le test de collage à la minicarde a été utilisé pour l'étude du 
comportement de deux séries de cotons collants sous l'influence 
de diverses conditions atmosphériques en faisant varier la teneur 
en eau (humidité absolue) et la température. La teneur en eau a 
une action positive et forte sur le collage et la température une 
action négative mais moins prononcée que celle due à une aug-

mentation de l'humidité absolue . L'humidité relative (HA %), qui 
n'est autre qu'une combinaison de teneur en eau et température, 
a une action positive sur le degré de collage. Cet effet sera 
d'autant plus marqué que les cotons auront un potentiel de col­
lage plus élevé. 

MOTS CLÉS : fibre, collage, test carde laboratoire, température, humidité relative. 

INTRODUCTION 

Les cotons contenant une substance collante dont l'ori­
. gine probable serait les sécrétions d'insectes sont de plus en 
plus répandus sur le marché international, alors qu'il y a 
quelques années ils étaient seulement originaires d'un petit 
nombre de pays. 

Ces types de coton entraînent des perturbations graves 
en filature, à tel point que certains industriels refusent 
désormais de se fournir en matière première provenant des 
pays réputés produire des cotons « collants ». 

En filature classique, les perturbations apparaissent au 
niveau des cardes, puis sur les cylindres de pression et les 
cannelés des bancs d'étirage,- où elles se manifestent par 
des points collants et des enroulements de la fibre. L'état 
des bancs à broche et des continus à filer nécessite des net­
toyages fréquents du fait des dépôts. 

En filature open-end, la présence de points collants sur 
les parois des turbines provoque de nombreuses casses et 
donne un fil irrégulier. 

Il résulte de ces perturbations une importante baisse 
de rendement des usines de filature . Le phénomène ayant 
pris une telle ampleur, la Fédération Internationale des 
Industries Textiles (I.T.M.F.) a créé une commission char­
gée d'étudier des méthodes susceptibles de déterminer le 
degré de « collage » d'un coton. Plusieurs méthodes chimi-

ques ont été utilisées pour essaye_r de déterminer le degré 
de collage. Elles reposent généralement sur la détection des 
_sucres originaires des sécrétions d'insectes et présents sur _la 
fibre, mais il faut convenir qu'elles ne sont ni très précises 

· ni très fiables. De plus, la relation entre la présence de ces 
sucres et le phénomène de collage en filature industrielle 
n'a jamais été définie avec précision. _ 

Une méthode mécanique d'appréciation du collage d'un 
coton à l'aide d'une minicarde de laboratoire est également 
utilisée. Elle consiste ·à apprécier le degré de collage par 
l'observation des phénomènes de collage et d'enroulements 
du voile de carde··passant entre le tambour de réception et 
le cylindre de pression. Il est admis qu'il existe une bo~e 
relation entre les phénomènes observés à la minicarde et ce 
qui _se passe en usine, sans que cela ait été cependant 
démontré de manière rigoureuse jusqu'à ce jour. 

Le présent travail a pour objet de définir les conditions 
_de quantité d'eau da.ils l'air et de température auxquelles 
on doit s'astreindre pour effectuer des essais valables et 
reproductibles à la .minicarde. Il prétend également indi­
quer aux filateurs les limites .des valeurs du conditionne­
ment de l'air dans lesquelles ils devront travailler pour 
réduire sinon éliminer les perturbations liées aux cotons col­
lants . 

MATÉRIEL ET MÉTHODES 

Les cotons étudiés proviennent de différents pays afri­
cains et sont utilisés seuls ou en mélange de façon à obtenir 
des potentiels de collage différents, allant du non collant 
au très collant. 

La minicarde utilisée fait partie de l'unité de microfila­
ture du laboratoire qui sert à étudier les cotons de 

l'I.R.C.T. La fibre nettoyée;, se présentant sous forme de 
voile, est recueillie sur un tambour qui supporte un cylin­
dre de pression. C'est sur ce cylindre qu'est apprécié le 
degré de collage. 

L'évaluation du degré de collage à la minicarde s'effec­
tue selon l'échelle suivante : 
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Degrc 

Descriptif Chiffre 

0 1 

0 / + 2 

.. J 

+ / + + 4 

+ + 5 

++/+++ 6 

+ + + 7 

Critère d'appréciation 

Aucune trace de collage . 

Quelques point., qui pourraient être du col­
lage. Le voile a tendance à coller sur le 
cylindre de prcs.~ion, mais ne s'enroule pas . 

Traces de collage ne11es, mais le coton ne 
s'enroule pas forcément. Quand il s'enroule, 
c'est après u11 temps génàalement lu11g 
(après I minu1e ou plus) . 

Traces de collage assez nombreuses, le 
colon s'enroule après un temps assez long 
(de l'ordre de I minute). 

Nombreu.~es traces de collage, le coton a 
tendance à s 'enrouler assez vite, temps de 
l'ordre d'une 112 minute. 

Nombreuse., traces de collage, le coton 
s 'enroule très vite. 

Collage immédiat el enroulement presque 
i1111n ,'dia1 . 

L'échantillon testé pèse 10 grammes. li est présenté au 
cylindre d'alimentation sous forme de nappe de 11 x 22 cm . 
Le temps de passage à la carde est de l'ordre de 2 minutes et 
demi. Entre chaque échantillon testé, le tambour et le cylin­
dre de pression sont nettoyés à l'eau pure puis séchés à l'air 
chaud. Les chapeaux de carde sont nettoyés après le passage 
de 3 échantillons. 

Les mesures de température et d'humidité relative sont 
effectuées à l'aide d'un psychromètre à ventilation à ther­
momè1 res sec et humide . L'utilisation d'un abaque spécial 
nous a permis de calculer la teneur en eau exprimée en gram­
mes d'eau par kilogramme d'air sec appelée aussi humidité 
absolue. Un tel abaque, sur lequel est indiquée la plage des 
températures et des teneurs en eau dans laquelle nous avons 
travaillé, est représenté par la figure 1. 

Deux expérimentations ont été réalisées, une première 
avec un nombre réduit de cotons devant donner des indica­
tions pour en faire une seconde plus complète. 

Première expérimentation 

Il peut sembler que les critères retenus ne soient pas très 
précis. En fait, à l'usage, on s'aperçoit qu'il est aisé de dis­
tinguer les différents degrés ci-dessus définis. 

Quatre cotons de potentiels de collage différents sont 
étudiés en faisant varier les conditions atmosphériques à 
l'intérieur du laboratoire pour arriver aux situations théori­
ques mentionnées dans le tableau 1. 

Chaque coton est testé 3 fois dans chacune des condi­
tions, soit un total de 120 tests à la minicarde. 

température de l'air 

ore 

311 3 J/' tz,, T z4, 

Figure I 

8 

O 1ère expérimentation 

• 2è~e--.. ---

Choix des conditions atmosphériques. 

Choice of atmospheric conditions. 

eau daeis 
l'air se 

14 

-· 
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TABLEAU 1 

Situations théoriques de température et d'humidité relative 
de la première expérimentation. 

Theoretical situations of temperature and relative humidity 
of the first experiment. 

Quantité d'eau Température Humidité en grammes par kg de l'air (0 C) relative (%) 
d'air sec 

JO grammes 22 60 
25 50 
28 42,5 
31 35 

12 grammes 25 60 
28 50 
31 42,5 

14 grammes 25 70 
28 59 
31 50 

Seconde expérimentation 

Pour cette·seconde étude, on a augmenté à 13 le nombre 
de cotons à tester et on a essayé d'obtenir les conditions 
climatiques indiquées dans le tableau 2. 
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TABLEAU 2 

Situations théoriques de température et d'humidité relative 
de la seconde expérimentation. 

Tbeoretical situations of temperature and relative humidity 
of the second experiment. 

Quantité d'eau 
Température Humidité en grammes par kg de l'air (0 C) relative % d'air sec 

8grammes 25 40 
28 34 
31 28,5 

10 grammes 25 50 
28 42,5 
31 35 

12 grammes 25 60 
28 50 
31 42,5 

14 grammes 25 70 
28 59 
31 50 

Chacun des cotons a été testé 3 fois dans chacune des 
12 conditions, ce qui représente 468 tests de collage . 
Comme on le verra plus loin, il a été parfois difficile 
d'obtenir exactement ce conditionnement théorique mais 
on s'en est beaucoup rapproché. 

RÉSULTATS ET DISCUSSION 

Première expérimentation 

Les conditions expérimentales et les résultats obtenus 
sont réunis dans le tableau 3. On constate d'abord que les 
conditions d'humidité absolue (teneur en eau de l'air), de 
température et d'humidité relative observées durant les 
essais sont très voisines des valeurs théoriques recherchées. 

Dans la dernière colonne du tableau, on trouve la valeur 
moyenne de tous les degrés de collage obtenus pour 3 cotons 
(le 4• coton étant un témoin non collant) dans toutes les con-

<litions d'humidité absolue et de température. Le traitement 
10 g eau et 31 °C, ayant donné des chiffres aberrants, n'est 
pas pris en compte. 

L'effet du poids d'eau dans l'air et de la température sur 
le degré de collage a été analysé par la méthode de régression 
multiple pour chacun des 3 cotons retenus . Le degré moyen 
de collage dans toutes les conditions de l'expérimentation de 
chaque coton a été calculé ; il peut être assimilé à ce que 
nous appellerons le potentiel de collage d'un coton. Ces 

TABLEAU 3 

Résultats moyens des tests de collage à la minicarde obtenus pour 3 cotons (3 répétitions) 
dans différentes conditions d'humidité absolue et d~ température. 

Mean results of the minicard stickiness tests obtained for 3 collons (3 replications) 
at various conditions of absolute humidity and temperature. 

Humidité absolue Température Humidité relative Résultats moyens g eau/kg air oc % de collage de 

Théor. Obs . Théor. Obs . Théor. Obs. 
3 cotons (3 rép.) 

----- ---
10 10,0 22 22 60 60 4,8 

9,8 25 25 50 49,5 4,2 
9,5 28 27 ,5 42,5 42,0 2,7 

12 12,0 25 25 60 60 5,2 
11,5 28 27,8 50 49 3,3 
11,5 31 31,5 42,5 40 2,9 

14 14,3 25 25,3 70 70 5,3 
14,0 28 28,0 59 59 5,3 
14,1 31 30,8 50 50 4,2 
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TABLEAU 4 

Effet de l'humidité absolue et de la température sur le degré de collage de 3 cotons. 

Incidence of absolute humidity and lemperature on the degree of slickiness or 3 cotions. 

Grade 
Réf. 

coton 
moyen 

de 
Equation de régression multiple 

Coefficient 
corrélation 

multiple 
R 

Coefficient 
détermination 

R2 X 100 collage 
--

Al 
Cl 
BI 

3,3 
4,2 
4,7 

s 
s 
s 

0,612 (H20) - 0,259 (T0
) + 7,361 

0,553 (H20) - 0,310 (T 0
) + 6,032 

0,625 (H20) --: 0,295 (T 0
) + 5,465 

0,788 
0,841 
0,892 

62,1 
70,7 
79,6 

avc..: S 
H 20 

T o 

ùegrc ùe ..:ollage 
poid.~ d'eau en g/ kg d 'air sec 
1empéra1ure de l'air en ''C. 

TABLEAU 5 

Matrice de corrélation pour les 3 cotons. 

Ma1rix of correla1ion for 1he J co11on,. 

Variable 

Collage Al 
Collage Cl 
Collage BI 

H 20 

0,346 
0,525 
0,680 

To 

- 0,659 
- 0,440 
- 0,489 

TABLEAU 6 

Equations de régression. 

Regression equations. 

Degré Coefficient Coefficient 
Réf. de Equations de régression de de 

coton collage corrélation détermination 
moyen r r2 X 100 

Al 3,3 S = 0,0785 (HR %) - 0,737 0,159 57,6 
Cl 4,2 S = 0,1164 (HR %) - 1,982 0,845 71,4 
BI 4,7 S = 0, 1247 (HR %) - 1,741 0,864 74,6 · 

a ve.: S . =· .degré de collage 
HR OJo = hunùdité relative en OJo. 

valeurs ainsi que les équations de régressions multiples, les 
coefficients de corrélation et de détermination (variance 
expliquée) sont rassemblés dans le tableau 4. La matrice de 
corrélation entre humidité absolue et température pour les 
3 cotons collants est donnée dans le tableau 5. 

On constate que le degré de collage est bien expliqué 
(de 62 à 80 %) par les 2 paramètres utilisés. Les équa­
tions de régression et la matrice de corrélation montrent que 
l'humidité absolue a une influence positive sur le degré de 
collage alors que la température a un effet négatif. A poids 
d'eau constant dans l'air, plus la température augmente, 
moins les cotons collent. 

L'humidité relative est la résultante de la combinaison de 
l'humidité absolue et de la température de l'air. Ses varia­
tions permettent également, à un pourcentage un peu .moins 
élevé, d'expliquer les variations du collage d'un coton. Les 
équations de régression simple obtenues figurent dans le 
tableau 6. 

Une représentation graphique de ces observations est don­
née par la figure 2, qui résume l'influence sur le collage en 
fonction: 

- de l'humidité relative pour les 3 cotons ; 
- du poids d'eau pour 3 températures différentes (25, 28, 

31 °C); 
- de la température pour 3 niveaux de poids d'eau dans 

l'air (10, 12 et 14 g par kg d'air sec). 

Seconde expérimentation 

Suite aux observations faites lors de la première expéri­
mentation, on a préparé 13 cotons pour cette étude, en 
mélangeant pour certains , des cotons collants de.grades dif­
férents entre eux afin d'augmenter la gamme de potentiel de 
collage nul à fort. On a porté dans le tableau 7 les résultats 
moyens des tests de collage pour les différentes conditions 
d'humidité de l'air et de température. 
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Première expérience. 

First experimentation. 

TABLEAU 7 

Résultats moyens des tests de collage à la minicarde obtenus pour 13 cotons (3 répétitions) 
dans différentes conditions d'humidité absolue et de température. 

Mean results of the rninicard stickiness tests obtained for 13 cottons (3 replications) 
at various conditions of absolute hurnidity and temperature. 

Humidité absolue Température Humidité relative 
Résultats moyens g eau/kg air oc % de collage de 

Théor. Obs. Théor. Obs. Théor. Obs. 13 cotons (3 rép.) 

--- --
8 7,8 25- 25,l 40 39,8 1,7 

8,5 28 28,l 34 35,0 1,6 
8,5 31 30,8 28 31,0 1,3 

10 9,8 25 25,l 50 48,2 3,5 
10,0 28 28,3 42 42,2 1,6 
9,7 31 30,2 35 36,2 1,7 

12 12,3 25 25,5 60 59,7 4,5 
11,8 28 28,4 50 47,8 3,6 
12,4 31 30,5 42,5 45,0 2,3 

14 14,5 25 25,5 70 70,0 5,2 
14,4 28 28,5 -59 58,0 4,7 
13,7 31 31,3 50 49,5 3,7 

l 
oc 

On remarque qu'ont été pratiquement obtenues les con­
ditions thé<;>riques d'environnement que l'on s'était fixées. 
Seul le taux d'humidité relative recherché de 28 OJo n'a pas 
été atteint. Celle-ci a donc varié de 31 "lo à 70 OJo. 

tions de chacun des 13 cotons testés . Les valeurs du degré 
de collage augmentent en fonction de l'accroissement de 
l' humidité relative selon l'équation de régression suivante : 

Les résultats enregistrés permettent de réaliser le graphi­
que 3 montrant d'abord l'influence de l'humidité relative 
sur Je collage. Chaque point, représentant le potentiel de 
collage, a été obtenu en faisant la moyenne des 3 répéti-

Degré de collage (S) = 0, 116 7 (HR o/o) - 2,520 

avec un coefficient de corrélation r = 0,949 et un pourcen­
tage de la variation expliquée de 90 OJo. 
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On peut expliquer les effets du poids de l'eau dans l'air 
et de la température sur le degré de collage à partir de la 
formule suivante : 

Degré de collage (S) = 0,520 (H2O) - 0,263 (T 0
) + 4,559 

avec H 2O 
To 

poids d'eau en g/kg d'air sec 
= température de l'air en °C. 

Le coefficient de corrélation multiple R est égal à 0,957 
et 91,5 0/o de la variance sont expliqués. 

TABLEAU 8 

Matrice de corrélation. 

Poids d'eau dans l'air 
Température de l'air 

Correlation matrix. 

Degré de 
collage 

0,8511 
- 0,3704 

Poids d'eau 
dans l'air 

1,000 
0,0761 

La matrice de corrélation (tabl. 8) permet de montrer 
que le poids d'eau dans l'air a plus d'influence que la tem­
pérature sur le degré de collage. On notera par ailleurs que 
ces deux influences sont opposées. 

Le graphique 3 montre également l'effet du poids d'eau 
dans l'air pour 3 niveaux de température (25, 28, 31 °C) 
ainsi que l'effet de la température pour 4 niveaux de poids 
d'eau dans l'air (8, 19, 12, 14 g par kg d'air sec). 

On constate que, pour chacun des cotons, le degré de 
collage augmente en fonction de l'humidité relative (coeffi­
cients de corrélation positifs et significatifs). Par ailleurs, 
l'augmentation est plus marquée avec les cotons ayant un 
potentiel de collage élevé (voir pentes des équations de 
régression). 

L'effet cie l'humidité relative de l'air sur le collage de 
12 cotons (le treizième n'ayant pratiquement pas collé tout 
au long de l'expérimentation) a été traduit en équation de 
régression, les formules étant réunies dans le tableau 9. 

Les cotons de potentiel de collage voisin ont été regrou­
pés par 2 ou 3 ce qui permet de passer à un total de 
5 groupes distincts. De nouvelles équations de régression 
ont pu être calculées et sont présentées dans le tableau 10. 

TABLEAU 9 

Equations de régression du collage des 12 cotons. 

Regression equations of the stickiness of 12 cottons. 

Degré Coefficient Test• 
Réf. de Equations de régression Durbin-coton collage corrélation détermination 

r2 X 100 
Watson moyen r 

--
C25 1,9 S = 0,0622 (HR %) - 0,969 0,767 58,8 0,99 
B25 2,1 S = 0,081 (HR OJo) - 1,659 0,853 72,8 1,07 
B50 2,3 S = 0,1349 (HR OJo) - 3,988 0,906 82,1 1,27 
C50 2,6 S = 0,1025 (HR %} - 2,248 0,829 68,7 1,13 
B75 2,7 S = 0,1294 (HR OJo} - 3,371 0,871 75,9 1,58 
C75 2,9 S = 0,0979 (HR OJo) - 1,697 0,743 55,3 0,81 
B+ 2,9 S = 0,1552 (HR %) - 4,387 0,917 84,2 1,59 
C++ 3,1 S = 0,118 (HR OJo) - 2,473 0,907 82,2 1,58 
D25 3,5 S = 0,1331 (HR OJo} - 2,765 0,802 64,3 1,15 
D50 3,9 S = 0,1433 (HR OJo) - 2,853 0,761 58,0 0,97 
D75 4,6 S = 0,1644 (HR OJo) - 3,150 0,819 67,1 1,03 
D+++ 4,8 S = 0,1775 (HR OJo} - 3,540 0,834 69,6 0,32 

avec S = degre de collage 
H2O = poids d'eau. 

• Le test de DuRBIN-WATSON peut être compris entre O et 4. Lorsqu'il est voisin de 2, il indique 
l'indépendance des erreurs; lorsqu'il tend vers 0, il indique une corrélation positive entre les résidus 
ordonnés et lorsqu'il tend vers 4, une corrélation négative. 

• The DURBIN-WATSON'S Test may range from O to 4. When it is close to 2, it indicates error indepen­
dence. When it tends towards 0, it ïndicates a positive correlation between ordinale remainders, and a 
negative correlation when it tends towards 4 . 

TABLEAU 10 

Equations de régression du collage de S groupes de coton. 

Regression equations of the stickiness of 5 groups of cotton . 

RéL Degré de Coefficient 
Equations de régression coton collage (S = degré de collage) régression détermination groupes moyen 

r r2 X [QO 

A(C25+ B25) 2,0 S = 0,0716 (HR %) - 1,314 0,879 77,3 
B(B50 + C50 + 875) 2,5 S = 0,1223 (HR %) - 3,202 0,944 89,1 
C(C15 + (B + l + (C + +) 2,9 S = 0,1237 (HR OJo) - 2,852 0,943 88,9 
D(D25 + D50) 3,7 S = 0, 1382 (HR OJo l - 2,809 0,802 64,3 
F107~ + 0 + + + l 4,7 S = 0, 1709 (HR OJo) - 3,345 0,853 72,8 
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General points 

The stickiness of cottons is due to a pollutiion of the 
fiber caused by the sugar dejections secreted by two 
homoptera, an aphid, Aphis gossypii (GLOV) and the 
aleurode Bemisia tabaci (GENN). 

These sugary substances are callled «entomological 
sugars» as opposed to the sugars normally contained in the 
fiber, which are designatèd as «physiological sugars». 

The way sugars form a deposit, at first in the cotton 
boll, then, after infestation by the Bemisia and Aphis 
parasites, on the fiber itself, after boll maturation is a 
phenomenon that is now better known. 

These observations result in particular from the re­
search directed by IRCT, according to which several types 
of sugars can be distinguished. 

l - On the fiber inside the boll: physiological sugars and 
physiological polyols 
2 - following infestation of the fibers by the parasites, 
after maturation of the boll: entomological sugars and 
enzym- atic degradation sugars. 

Table l shows the sequence in which glucides deposit on 
cotton fibers. 

TABLE 1 
The sequence in which glucides deposit on cotton fibers. 

Inside the boll After infestation by Bemisia or (and) Aphis After a long stay in the field 

Physiological sugars: 
Fructose 
Glucose 

Physiological polyols: 
Glycerol 
Erythritol 
Inositol 

Entomological sugars: 
Fructose 
Glucose 
Saccharose 
Melezitose 
Fructornaltose 

«Physiological» sugars, which are mostly reducing 
sugars (glucose and fructose) can be detected by simple 
and qualitative chemical methods (PERKINS method and 
FEHLING-MASSAT and BENEDICT tests). These su­
gars do not cause any stickiness. 

The «entomological» sugars, which are made up of 
reducing sugars, non-reducing sugars and polyols (alcohol 
function sugars), can only be measured by means of more 
complex analysis methods, i.e. thin-layer chromato­
graphy, gas chromatography, etc. These are the sugars 
mainly responsible for stickiness. 

Enzyrnatic degradation sugars: 
Trehalose 
Cellobiose 
Maltose 

Enzyrnatic degradation polyols: 
Glycerol 
Arabitol 
Mannitol 

(According to BELA TALPAY 1963) 

It is a mistake to think that a simple chemical test will 
give indications on the stickiness potential of a cotton and 
tests designed to reveal the presence of reducing su gars are 
likely to give disappointing results. 

On the other hand, a mechanical test carried out with 
a Shirley miniature card is a good indicator of the degree 
of stickiness. The results of this test, which has been de­
veloped by IRCT, are considered to be fairly reliable, al­
though their correlation with fiber behavior during spin­
ning has not been rigorously established. At present, it is 
the only existing reliable test and it has been recom­
mended by the ITMF work group on honeydew. 

• .-\rticle published in English in «Collon production. harvcsting. and ginning with spccial emphasis on tït>er quality». papers from a 1ech11ical seminar 
;11 1he 46th l'lenary Meéting. of the ICAC. Brussels. Belgium. October 1987. 19-31 . 
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Over the past few years, IRCT has undertaken 
investigations to clarify the evolution of insect honeydew 
deposits on plants in the field by studying in particular the 
efficiency of insecticide sprayings and the influence of 
crop frequency, after boll maturation, on the degree of 
stickiness. 

Data analysis was used to attempt to explain sticki­
ness as estimated with a minicard test, by the overall study 
of chemical tests and analyses rather than, as is generally 

the case, by their isolated use. 

The influence of the ambient hygrometric condi lions 
and of the cotton blends on the stickiness potential was 
defined by rigorous experiments. 

Finally, IRCT has just developed a new method of 
stickiness evalua1ion : thermodetection, which, since il is 
more efficient, will soon replace ail the other tests. 

This paper presents the results of these experiments. 

Attempt at explaining stickiness by data analysis of chemical tests 

The method chosen were principal component analy­
sis (PCA), segmentation by maximization of the variance 
difference between groups and segmentation by correla­
tions. 

The variables selected for this study were the 
following: chemical tests of reducing su gars, pH and total 
dry extract after soaking the fiber in water, sugar content 
by thin~layer chromatography. One more variable was 
added, colorimetry before and after heating. Stickiness by 
minicard test was evaluated according to 7 degrees. 57 
cottons were used for experimenting the three methods. 

Principal component analysis 

PCA is one of the basic methods of data analysis, 
commonly used to describe tables of quantitative data 
because the information contained is well displayed. This 
method is also good for classifying a group of individuals 
to obtain a partition of this group into classes of related 
elements. 

The first 3 axes created by diagonilization of the 
correlatîon matrix sum up 84.4% of the information, while 
59.8% are summed up in axis 1 alone (Fig. l, p.4). Ail the 
variables are well represented on axis 1 (Table 2) espe­
cially the total dry extract (TDE), the Benedict test (BET), 
the post-heating yellowness degree (+BP) and the 
saccharose, as well as a created variable, the pH/total dry 
extract ratio (pH{fDE). It is also on this axis that the 
minicard test is best represented; it can therefore be dedu­
ced that axis l is the axis of stickiness and that the variables 
which are well represented on it contribute to the creation 
of stickiness. 

The individuals classified by increasing order and 
represented in surface 1-2 are evenly distributed along axis 
1. The study shows that it is fairly easy to characterize the 
extreme grades of stickiness. On the other hand, the 
identification of moderate grades is very uncertain. 

Î(\ 

Abbreviations of the variables in Figure 1 

PH: 
EST : 
TBE: 
RDP : 
+BP : 
GLU: 
SAC: 
PH/EST: 
TCM: 

pH 
total dry extract 
BENEDICT test 
reflectance after oven drying 
post oven drying yellowness index 
glucose 
saccharose 
pH/total dry extract relation 
minicard test 

Quantitative segmentation by maximization on the 
variance difference between groups. 

With this method, the explanatory variables have to 
be previously divided into classes. Segmentation is done 
by selecting the partition, in two classes on one variable, 
which maximizes the variance between classes in relation 
to the variance within classes. This operation is repeated 
on the two sub-groups until classes are formed which are 
small enough or have no significant relation with sticki­
ness. 

The variables which make the first segmentations 
possible are pH and total dry extract as well as glucose. 
Next corne the post-heating colorimetry tests and tests 
indicating the presenceof sugars, which incidentally behave 
in complete contradiction to ail expectations. Sugar con­
tents themselves intervene last and show groups of sticki­
ness which do not differ much from oneanother (Fig.2, p.5). 

Abbreviations of variables in Figure 2 

RDP: 
+BP : 
EST : 
PH: 
FRU: 
GLU: 
SAC: 
MEL: 
TBE: 
FEMA: 

Reflectance after oven drying 
Yellowness degree + b after oven drying 
Total dry extract 
pH 
Fructose 
Glucose 
Saccharose 
Melezitose 
BENEDICT test 
FEHLING test 

L.__ _____ ------------- ·- - --- ·-----



For this study, the stickiness classes range from 0 
to 6. 

With this method it is fairly easy to distinguish very 
sticky collons from unsticky ones, but the identification of 
moderately sticky cottons remains largely uncertain. 

Segmentation by correlations. 

In order to segment, the variable which presents the 
best correleation with the minicard test was selected. A 
classification was made on this variable, and the popula­
tion was divided into two groups of stickiness values as 
different as possible. For each group, the variable presen­
ting the best correlation with the minicard test was found 
and segmentation went on as above, until the correlation 
with the minicard test became insignificant. 

Table 2 gives the initiais selected for each variable 
and their correlations with stickiness on the original popu­
lation. 

During segmentation, it appeared that the pH and 
total dry extract variables were best correlated with the 
minicard test and would therefore be most useful for 
detecting sticky cottons. The BENEDICT test and the +b 
(yellowness degree) (Fig. 3, p.6) corne next. For this study 
the minicard stickiness degrees range from l to 7. 

This data anal y sis method, like the two previous ones, 
makes the distinction between unsticky and very sticky 
cottons possible but remains uncertain when moderately 
sticky cottons are involved . . 

TABLE 2 
Calculated correlations on the whole population 

Correlation coefficient 
with the variable 

Explanatory variables to be explained . . 
(minicard test) Sigmficance 

---------· 
pH/dry extract PH/EST -0.488 ** 
Total dry extract EST 0.432 ** 
pH PH -0.376 ** 
Glucose GLU 0.356 * >i<: 

Fructose FRU 0.281 * 
BENEDICT test TBE 0.269 * 
Thin layer melezitose MEL 0.249 NS 
FEHLING test FEMA 0.244 NS 
Post oven drying Rd% RDP -0.234 NS 
Saccharose SAC 0.229 NS 
post oven drying +b +BP 0.206 NS 
Pre oven drying Rd% RDAET -0.098 NS 
Pre oven drying + b +BAET 0.094 NS 

** 1 % Significant * 5% Significant 

General conclusions on explaining stickiness by data 
analysis 

These experiments point out the importance of pH 
and total dry extract in detecting stickiness. However, the 
role of tests on reducing sugars and the rote of the sugars 
themselves have not been clearly defined by the present 
research. 

Moreover, these methods are very complex and, from 
a practical point of view, difficult to use. 

Efficiency of insecticide treatments and influence of crop frequency on stickiness 

Reasons for the appearance of sticky cottons 

Over the past ten years, the sticky cotton phenomenon 
has become most alarming. By identifying the changes 
that have taken place during this period, we can try and dis­
co ver the reasons for this problem. 

Prior to 1980, in the African producing countries, 
insect-icide protection was provided by organophospho­
rous compounds which, in general, proved to be very good 
aphicides. With these active products used throughout the 
crop year, the aphis population could be controlled so that 
no pollulation of this homoptera could be developed or 
observed, even at the end of the crop year. In 1980, the use 
of synthetic pyrethroids became a common agricultural 
practice. These new active products, which have largely 
improved the control of carpophagous caterpillars, unfor­
tunately have the inconvenience of being inefficient with 
aphis, aleurodes and acarida. In order to avoid this type of 
problem, pyrethroid-organophosphorous associations have 
been used in spraying programs, by altemating both 
products. However, among the organophosphorous com­
pounds selected. the low toxicity-towards-humans criteria 
was given priority over eftïciency against Aphis. 
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The use of the organophosphorous products selected, 
which were not aphicides, can therefore be blamed for the 
persistence of cotton stickiness. However, it would be 
wrong to believe that this problem results only from the 
choice of insecticides. Other factors have undoubtedly 
contributed to increase it. 

Reduced pluviometry, since the beginning of the 
eighties, has been observed in the African producing 
countries and this change has perhaps favoured the pullu­
lation of some insects. Populations of aleurodes are known 
to overrun the cotton crops in large numbers at the end of 
the crop year, when the dry season begins. The earlier dry 
season might also be a factor contributing to intensify the 
stickiness phenomenon. 

Applying balanced minerai fertilization strengthened 
by nitrogen complements on cotton sown too late is cer­
tainly responsible for aggravating the problem. Often, at 
the end of the crop year a profuse vegetation can still be 
observed on the cotton plots, which probably contributes 
to main tain and develop A. gossrpii and B. /(/haci popula­
tions . 



Furthennore, there is a tendency to harvest later and 
later, and over too long a period oftime. This situation can 
be explained by various factors: increase of yield, exten­
sion of cotton fields by the farmer. The seed cotton thus 
remains exposed to the dejections of the two homoptera for 
a longer time and this condition obviously worsens the 
problem of sticky cottons. 

Finally, the evolution of spinning techniques, new 
equipment and increased spinning speed have un­
doubtedly made the problem a lot worse than it would have 
been without these technical changes. 

Action of insecticide treatments on stickiness 

IRCT researchers have developed special tests to 
check the efficiency of insecticide protection and the 
influence of harvesting dates on stickiness. 

The dynarnism of the insect populations responsible 
for the stickiness makes the realization and interpretation 
of such tests very difficult. 

In ail the tests mentioned below, the degrees offiber 
stickiness have been measured according to a scale created 
by IRCT to be found in the annex (cf. p.24). Degree 1 
indicated no stickiness and degree 7 that there is maximum 
stickiness. 

Trial carried out in Touboro, Cameroon in 1982-83 

ln this trial, three levels of fertilization (no fertiliza­
tion, fertilization, reinforced fertilization) were compared 
under three levels of phytosanitary protection (no spraying, 
spraying every 14 days, spraying every 7 days). The 
insecticides used were Decis (pyrethroid) and Hostathion 
(organophosphorous). The normal fertilizer formula con­
sisted of 200 kg/ha of 14 - 23 - 15 - 6 - 1, while the 
strengthened fertilizer was the same plus 5 tons/ha of cattle 
pen soi!. 

The results of the stickiness trial are shown in Table 3. 

TABLE 3 
Results of the minicard slickiness lests in the 

1982-83 Touboro trial. 

Objects Stickiness degree 

No spraying Tl without fertilizer 
T2 normal fertilizer 
T3 reinforced fertilizer 

Spraying every 14 days 
Tl 
T2 
T3 

Spraying every 7 days 
Tl 
T2 
T3 

The conclusions are: 

3.3 
3.8 
4.0 

1.0 

1.8 

1.5 

1.8 

1.0 

1.5 

. whether applied at 14 or7 days, insecticide sprayings 
almost completely eliminated stickiness ; 

. in the case of the unsprayed objects, the increase of 
the fertilizer dose resulted in an increase of the stickiness 
degree. 

Trial carried out in Maroua, Cameroon, in 1983-84 

In this special test for Aphis control, one unsprayed 
control was compared with 4 product formulas: 
A- 5 applications ofcypermethrin (pyrethroid) every 15
days;
B- 5 applications of cypermethrin + profenofos (organo­
phosphorous) every 15 days;
C- 5 applications of cypermethrin + profenfos (the latter
doubled at the last treatment) every 15 days;
D- 6 applications of cypermethrin + profenfos every 15
days.
The first applications took place on August 5, at the
beginning of flowering and the last (6th) on October 19, at
the beginning of harvesting which lasted until December
30.

TABLE4 
Results of the Minicard stickiness tests in the 1983-84 Maroua trial. 

Harvesting date Oct.15 Oct. 30 Nov. 15 Nov. 30 Dec. 15 Dec. 30 

Unsprayed control 3.5 4.5 5.0 
A treatrnent 3.5 4.5 4.0 
B treatrnent 3.0 2.0 3.0 
C treatrnent 2.5 1.5 2.5 
D treatment 2.0 2.0 3.5 

Table 4 summarizes the results of the minicard 
stickiness tests obtained for different sprayings at different 
harvesting dates. Fig. 4 (p.8) shows the graphie represen­
tation of these results. 

lnteresting conclusions can be drawn from these 
experimenrs. 

?.?. 

5.5 7.0 7.0 
5.5 6.0 

5.5 5.5 6.5 
5.0 6.0 7.0 
5.0 5.5 6.0 

. The unsprayed control plot had a fairly high degree of 
stickiness from the first harvest date. It then increased until 
it reached maximum stickiness in December, at the time of 
the last harvest. 

. Treatment A, with the sole protection of a pyrethroid 
gave results similar to the previous test. This product had 
no effect on Aphis. 



. For treatments B, C and D, where an organo­
phophorous was associated with a pyrethroid, protection 
against Aphis seemed efficient until November 15, that is 
about one month after the last insecticide spraying of the 
object which was protected for the longest time (D): lt is to 
be noted that doubling the amount of organophosphorous 
(C) seemed to give betterresults than an additional spraying 
(D). No remanence was observed for any of the objects 
after one month. 

Observation plots in Chad in 1984-85. 

On several plots in various places, the following 
objects were compared. 

A- Control plot protected against insects . 
B- Standard treatment with 5 applications every 15 days 
consisting of: 

. for the first three, deltamethrin-triazophos, 

. for the last two, deltamethrin-dimethoate (powerful 
aphicide). 
C- Maximum treatment with a total of 14 applications, 
con-sisting of: 

. for the first 7, deltamethrin-triazophos, 

. for the last 7, deltamethrin-dimethoate . 

Table 5 shows the results of the minicard stickiness tests 
obtained by the different objects. 

TABLES 
Results of the stickiness test carried out in Tchad 
in 1984-85 

Protection Places 
level 

Bebedja Bekamba Poudouve 

A - unprotected 1.8 5 5 
B - standard 1.3 4 2 

C-maximum 1.3 3 2 

In Bebedjia, the infestation by Aphis was probably 
very low and no difference was noticed. 

In Bekamba, the standard treatment did not provide 
very good protection. Maximum protection was slightly 
better. 

In Poudouve, the standard and maximum protection 
were identical and gave good results. 

Sticky cotton trials in Burkina Faso in 1985-86 

This trial, which compared 4 objects, was aimed at 
controlling B. tabaci and A. gossypii populations through 
complementary insecticide sprayings applied at the end of 
the vegetative cycle. 

- Object A : 4 sprayings with sumicidin profenofos 
( organophosphorous ). 
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- Object 8 : object A+ 2 additional sprayings with 
omethoate ( organophosphorous) . 

- Object C : object A+ 5 additional treatments with 
omethoate. 

-Object D: objectA + I0additional treatments with 
omethoate. 

For objects C and D, protection continued beyond the 
first harvest date. Each object was harvested at 5 different 
dates (Nov. l, Dec. l , Jan. l, Feb. l, March 1) in order to 
leave the cotton exposed to parasite attacks over an 
increasingly long period. 

Table 6 shows the results of the minicard tests ob­
tained for the different objects at different harvest dates . 

TABLE6 
Results of the stickiness tests in the 1984-85 Burkina Faso 
trial. 

Harvesting date 
Treatments 

1-11 1-12 1-1 1-2 1-3 

A : 4 sumicidine-profenofos 2.0 3 4.7 3.7 4.7 
sprayings 

B : A+ 2 omethoate sprayings 1.7 3 2.0 3.7 3.3 

C : A + 5 omethoate sprayings 1.3 3 1.7 3.0 3.0 

D: A+ 10 omethoate sprayings 1.3 1 1.3 3.0 2.7 

Figure 5 (p. 10) shows the graphie representation of 
these results. 

A - 4 sumicidin-profenofos sprayings ended Sept. 20. 
B - 4 + 2 omethoate sprayings ended Oct. 20 . 
C - A+ 5 omethoate sprayings ended Dec. 5. 

. D - A + 10 omethoate sprayings ended Feb. 20. 

The conclusions whièh can be drawn from this trial 
follow, although they were not always very clear. 

. When the sprayingswere suspended, insect popula­
tions developped and stickiness increased. Nevertheless, 
the two additional omethoate sprayings seemed to have a 
retarding effect on the population and therefore on the 
increase of stickiness. 

. ltappeared thatcontinuing sprayings afterthe begin­
ning of the harvest ( object C and D) protected cotton, ail 
the better if they were numerous. 

The general conclusions of the various trials. even 
though they are not always in agreement with each other 
are: 

. that product selection is decisive in the control of 
Aphis and Bemisia; 

. that product remanence is limited and at best it never 
seems to exceed one month. lt is therefore of prime 
importance for the protection of the fi ber that harvesting be 
carried out as fast as possible. 



ANNEX - Estimating degrees of stickiness with the minicard test 

Level of card stickiness 
Definition of card Stickness 

Grade Degree 

0 No 1race of stickiness 

0/+ 2 A few spots which could be stickiness: the web tends to stick 10 

the cylinders but does not roll up. 

+ 3 Clear stickiness traces, but the co11on does not necessarily 
roll up; when il does, it is after a long time, more than one minute. 

+!++ 

++ 

4 

5 

Fairly numerous stickiness traces, cotton rolls up after about one minute. 

Numerous traces of stickiness, cotton tends to roll up qui te 
quickly, in about half a minute. 

++!+++ 

+++ 

6 

7 

Numerous traces of stickiness, cotton rolls up very quickly. 

Immediate stickiness and almost instantaneous rolling up. 

Influence of hygrometric conditions and cotton blends on the stickiness potential 

The experiments carried out by IRCT aim at defining 
the conditions of temperature and water content in the air 
which must be respected in order to conduct efficient and 
reproducible minicard tests. They are also designed to give 
mill owners indications on the limits of air values in which 
the y should work to decrease, if not eliminate disruptions 
due to sticky cottons. In what proportion can sticky cottons 
be added to a blend without causing a problem? That is also 
what we have attempted to define. 

Influence of water content and air temperature on 
cotton stickiness tests with a laboratory minicard. 

In this experiment, me air temperature conditions 
were made to vary from 22 to 31 degrees centigrade and the 
water quantity, in grams per kilogram of dry air, from 8 to 
14 which produced a relative humidity ranging from 
28.5% to 70%. Cottons with different stickiness potentials 
have been submitted to the minicard test and studied in 
these various conditions. 

TABLE 7 
Regression equations of the stickiness or 5 groups or cotton 

Groups of Average Regression equation 

The results obtained show that the degree of sticki­
ness of a cotton estimated by means of these tests depends 
on three factors : its stickiness potential, the water content 
and the air temperature. 

The relative humidity of the air, which is just a com­
bination of water content and temperature, has a positive 
effect on the degree of stickiness. The experiment establis­
hed that the effect is more obvious with sticky cottons 
having a higher initial stickiness potential. 

Calculations have determined the regression equa­
tions which give the stickiness degree as a function of 
relative humidity for cotton groups with different sticki­
ness potentials. The results are summarized in Table 7 
which shows the average stickiness degree of cotton 
(potential value), the stickiness equation and what these 
eq uations signify. 

Figure 6 (p. 11) is the graphie representation of the 
equations in Table 7. 

Coefficient 

cotions stickiness (y= Degree of stickiness) Regression Deterrnination x 100 

A 2.0 y= 0.0716 (HR %) - 1.314 0.879 77.3 
B 2.5 y= 0.1223 (HR %)- 3.202 0.944 89.1 
C 2.9 y= 0.1237 (HR %) - 2.852 0.943 88.9 
D 3.7 y= 0.1382 (HR %)- 2.809 0.802 64.3 
E 4.7 y= 0.1709 (HR %) - 3.345 0.853 72.8 

'lA 



It was verified that the results of stickiness obtained 
with regression equations including water weightand tem­
perature were identical to those given by equations invol­
ving relative humidi ty only. With the same relative humidity 
obtained by different temperature and water content 
conditions, a given cottontype will have exactly the same 
stickiness degree. 

A well defined relative humidity test should be cho­
sen for the tests . If RH% is too low, that is around 35%, 
practically no cotton will stick, whatever its potential may 
be. On the other hand, ifrelative humidity is too high, over 
60-65%, even cottons with average potentials will have a 
maximum degree of stickiness. 

We proposed to select the value of 55% RH for the 
tests, since it seemed the most discriminative to us. 

Study of minicard stickiness on sticky and unsticky 
cotton blends. 

This study was especially devised to help cotton users 
solve the problems related to stickiness in spinning mi lis. 

First experiment 

Three cottons with different stickiness potentials 
were mixed in variable proportions with an unsticky cot­
ton. Stickiness was then checked with minicard tests in dif­
ferent relative humidity conditions. 

The selected proportions of stick y cotton in the blends 
were 75%, 50%, 25% and 0%, and the blends were studied 
at 28.5-35% RH, 40-42.5% RH, and 50, 60 and 70% RH. 

The regression equations obtained for each blend are 
grouped in Table 8. 

TABLES 
Regression equations giving the stickiness degree at different RH, for blends or non sticky 
and sticky collons. 

Relative humidity Regression equation 
% y = stickiness degree 

28.5 to 35 y = 1,2889 - 0,0027 % A 

40 to42.5 y = 1,5607 - 0,003 %A 

50 y= 3,2444 - 0,0173 % A 

60 y= 5,5333 - 0,03666 % A 
70 y = 6,8389 - 0,0442 % A 

Blend of A Cottons (non sticky) and C (sticky) 
28.5 to 35 y= 1,9556 - 0,009 % A 
40 to 42.5 y= 2,1810 - 0,0104 % A 
50 y= 3,4667 - 0,0196 % A 
60 y = 4,8667 - 0,0307 % A 
70 y= 6,4722 - 0,0455 % A 

Blend of A cottons (non sticky) and D (sticky) 
28.5 to 35 y=2,2 -0,008 % A 
40 to 42.S y= 3,3139 - 0,0219 % A 
50 y= 7,5778 - 0,0533 % A 
60 y= 7,8333 - 0,0473 % A 
70 y= 7,7611 - 0,0518 % A 

They represent, for the different relative humidity 
levels of the experiments, the formulas which give the 
stickiness degree at different RH for blends of sticky and 
non sticky cottons. 

Figures 7, 8, 9 (p. 13) show the graphie representation 
of the results for each blend. These results are given in 
Table 9. 
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Correlation Coeff Significance 
R 

- 0.2009 NS 
- 0.2077 NS 
- 0.6797 ** 
- 0.8720 ** 
- 0.7748 ** 

-0.4241 ** 
-0.5074 ** 
- 0.7404 ** 
- 0.8510 ** 
-0.8232 ** 

-0.3800 ** 
- 0.7135 ** 
- 0.8168 ** 
- 0.8056 ** 
- 0.8834 ** 

Deterrnination of stickiness in blends depends on the 
stickiness potential of the sticky cotton, on the decreasing 
proportion of this same cotton in the blend and on the 
relative humidity of ambient air. 

For a 25% proportion of sticky cotton, stickiness can 
only beeliminated at low relative humidity, up to 50%, and 
this is not even completely true for the cotton which was 
initially the stickiest. 



TABLE9 
Study of minicard stickiness for blends of non sticky (A) and stick y (A or B or C) collons. 

Proportion Relative humidity 
of sticky cotton 

28.5-35% 40-42.5% 

Cotton blends A (non sticky) and B (sticky) 
100% 1.3 1.4 
75 % 1.2 1.6 
50% 1.0 1.4 
25% 1.2 1.4 
0% 1.0 1.2 

Cotton blends A (non sticky) and C (sticky) 
100 % 1.8 2.0 
75% 1.9 2.2 
50% 1.7 1.6 
25 % 1.1 1.4 
0% 1.0 1.2 

Cotton blends A (non sticky) and D (sticky) 
100% 1.9 3.3 
75 % 2.1 2.9 
50% 2 .1 1.9 
25% 1.8 1.9 
0% 1.0 1.2 

These results seemed insufficient, so we decided to 
undertake a second series of tests to clarify them. 

Second experiment 

Three cottons with different stickiness potentials 
were mixed in variable proportions (20%, 15%, 10%, 5%) 
with an unsticky cotton. Stickiness in these blends was 
checked with a minicard test carried out at a constant 
relative humidity (55%). The results are shown in the 
following Table 10 (p. 14) 

Graphie representation of these results is given in 
Figure 10. 

The two cottons with the lowest stickiness potential 
can reach a 20% proportion in the blend for the phenom­
enon to disappear, while the stickiest cannot exceed 5%. 

Conclusions of this study 

lt appears that the results obtained could be of interest 
to mill owners in helping them to manufacture blends 
using sticky cottons. 

50% 60% 70% 

3.0 6.0 6.3 
3.0 5.0 6.3 
2.3 3.7 4.0 
2.4 3.2 5.0 
1.1 1.5 1.3 

3.3 4.5 6.0 
2.8 4.5 5.0 
2.9 3.3 5.7 
2.3 2.8 3.0 
1.1 1.5 1.3 

6.9 7.0 7.0 
6.4 6.7 7.0 
5.4 6.3 5.3 
4.7 5.8 5.0 
1.1 1.5 1.3 

TABLE 10 
Minicard stickiness ofdifferent cotton blends. 

Proportion of 
sticky cotton 

100% 
20% 
15% 
10% 
5% 
0% 

A = unsticky cotton 
B, C, D = sticky collons 

Different blends studied 

A+B A+C A+D 

6.3 3.0 4.7 
3.7 2.0 2.7 
3~ 15 1~ 
3.0 1.5 2.3 
2.0 1.5 2.0 
In In ID 

In order to avoid the appearance of the phenomenon, 
the ambient working conditions, relative humidity of the 
air and stickiness potential of the cotton should be taken 
into account in the manufacturing of the blends. These 
conditions are clearly shown in the the various graphs 
included in this paper. 

Determination of the stickiness potential of cottons with a thermodetector 

The following section explains the principle of ther­
modetèction of stickiness (annex I and 2, p. 29 and 30). 

A cotton web is placed between two aluminium 
sheets. and the whole is laid on the bottom plate of a 
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heating press especially modified for this study. Pressure 
is exerted on the top of the heating plate of the press for a 
very short time, a few seconds, at a temperature exceeding 
lOOdegrees. A second pressure is exerted with no heat for 
a relatively long time, a few minutes. after which the 



preparation is left to settle for one hour. Detection of the 
stickiness degree can then be undertaken. The cotton web 
is removed from the aluminium sheets and only the sticky 
spots which, with a few fibers have a strong adherence, 
remain. Then these spots merely have to be counted to 
discover the intensity of cotton stickiness. 

In order to de termine the value of the results given by 
thermodetection, a correlation was established between 
this method and the results obtained by the minicard test 
which is presently recognized as the most reliable. For this 
experiment, 51 cottons with different stickiness potentials 
were used. The best adjustment is in the form Y= a+ b 'lx 
and the regression equation found is: 

degree of minicard stickiness 

= 0.324 + 0.802 \J number of stick y spots by thennodetection 

The correlation coefficient r = 0.974 is highly signi­
ficant and this relation explains 94.8% of the variance. 
Figure 11 shows a cross projection of the results of this 
study (p. 15.) 

The thermodetection method described above is 
therefore very well correlated with the laboratory card test. 
The latteris a very costly test which can only be carried out 
in a perfectly conditioned atmosphere, which is not the 
case for thermodetection. 

This method will make it possible for a larger number 
of users to estimate the stickiness phenomenon. This is the 
reason why IRCT-CIRAD technical management services 
have financed the manufacturing ofthis heating press and 
associated equipment (manual blender; conditioning box 
for 30 samples). This press, under the reference RF13, has 
the advantages of a simple design, low cost and no 
maintenance. It will become a valuable tool for studying 
cotton stickiness. 

It will enable development companies to obtain in­
formation on sticky cottons and spinners to estimate the 
degree of fi ber stickiness before processing is started in the 
mil!. 
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Thermodetector 
IRCT- RF 13 

Annex 1 

A tool indispensable to researchers as well as mill owners . . . detects sticky cottons and indicates their 
degree of stickiness. 

Principle 

The test shall be carried out in a room with a relative humidity of 55 %. A 2,5 g cotton web prepared with 
the F2 Iapper is sandwiched between two aluminium sheets and placed into the thcnnodetector ; the whole 
thing is then submited to a detennined amount of heat and pressure for a few seconds. 

In order to find out the degree of stickiness, ail there is to do is count the spots adhering to the aluminium 
supports and compare the number obtained with the reference table : Iight, average of high stickiness. 

If the required ambient conditions are impossible to create in the space chosen, the cotton samples can 
and should be conditioned and maintained in the right state with the FG 49 conditioning box (see option). 

Advantages 

Characteristics 

Option 

- Quick, reliable quantitative test 
- Compact maintenance - free equipment 
- Supports can be reused for later readings 

IRCT - RF 13 Thermodetector 
Weight 
Dimensions L x H x D 
Voltage 

F2Lapper 
Fitting 
Weight 
Dimensions L x H x D 

: 47 kg 
: 80 x 40 x 80 cm 
: 220 V - 50 Hz 

: stripper 
: 1,3 kg 
: 57 x 5 x 25 cm 

FG 49 Conditioning box for 20 samples 
Weight : 22 kg 
Dimensions L x H x D : 80 x 55 x 30 cm 
Voltage : 220 V - 50 Hz 

CIRAD - IRCT, BP 5035 - 34032 MONTPELLIER CEDEX. FRANCE - TELEl'IIO;--.iE.: 67.61.58.00 
TELEX: 480 762 F -TELEFAX 67 52 06 25 
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Annex 2 

Conditioning box FG 49 S 

Objective: 

When thermodetector stickiness tests for cotton specimens are carried out in a location where the relative 
humidity is below recommended standars (50 % to 65 % ), preliminary humidifying of specimens is essential . 

Using the FG 49 box, specimens may be brought to and maintained at a chosen humidity level. The 
apparatus can not condition at a humidity level which is lower than that of the operating location. 

Principle: 

A ventilator mounted on the end of the box circulates humidified air; two other ventilators stabilize the 
humidity which is regulated by an electronic probe. 

This principle enables a rapid increase of humidity, continuous ventilation, and consequently an 
accelerated conditioning (1 hour), with no condensation on the walls. 

Two compartments provide a potential maximum storage for about 40 cotton specimens. 

Advantages : 

Specifications : 

- rapid conditioning, stable at + or - 3 % 
-compact 
- almost maintenance-free 
- convenient 

-Power 
-Weight 
- Dimensions L x H x D 
-Voltage 

:60W 
: 20kg 
: 96 x 56 x 30 cm 
: 220 V-50 Hz 

CIRAD - IRCT, BP 5035 - 34032 MONTPELLIER CEDEX, FRANCE - TELEPHONE. : 67.61.58.00 
TELEX: 480 762 F-TELEFAX 67 52 06 25 
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Notes brèves 

Brie/ notes 

L'enceinte à conditionner FG 49, 
pour humidifier le coton avant le test de collage au thermodétecteur 

J. Gutknecht, R. Frydrych 
Laboratoire de Technologie, IRCT-CIRAD, BP 5035, 34032 Montpellier Cedex, France. 

RÉSUMÉ 

Lorsque les tests de collage des fibres au thermodétecteur 
1 RCT RF1 3 doivent être effectués dans un local où l'humidité 
relative est inférieure aux normes recommandées (50 % à 
65 % H.R.). il est indispensable d 'humidifier. au préalable. les 
échantillons. 

A cet effet. le laboratoire de Technologie de l'IRCT a conçu et 
fait réaliser l'enceinte à conditionner FG 49. Pour les essais . . 

MOTS CLÊS: enceinte. humidificateur. coton. fibre. collage. 

l'humidité relative est portée à 62 %. à l 'aide d'un système simple 
de recyclage d'air humidifié : cette valeur est maintenue stable 
(62 ± 2 %) . grâce à une sonde électronique. 

Des essais. effectués à partir de cotons auparavant desséchés à 
l'étuve à 0 % d'humidité. montrent qu·un délai relativement bref 
(35 mn) suffit pour qu 'un coton mis sous forme de nappe. 
atteigne son équilibre hygroscopique. 

DESCRIPTION DE L'ENCEINTE 

L'enceinte (fig. 1), de dimensions 80 x 55 x 30 cm 
(L x H x P), est équipée de deux ventilateurs. Le rôle du 
premier est d'entraîner une circulation d'air humidifié ; cet 
air est recyclé et se réhumidifie en passant à travers une toile 
de coton qui trempe -dans un ·bac contenant de l'eau. La 
sélection de l'humidité s'effectue à l'aide du bouton de 
l'humidistat ; elle est régulée par une sonde électronique. 
Lorsque l'humidité a atteint une valeur proche de celle 

Figure 1 

L'enceinte à conditionner FG 49. · 

FG 49 conditioning box. 

désirée, le premier ventilateur s'arrête ; le second entre en 
fonctionnement pour la stabiliser, en aspirant l'air ambiant 
du local. C'est pourquoi, cet appareil ne peut conditionner à 
une humidité inférieure à celle du local où il se trouve. 

, Par un· enregistrement avec un hygromètre à cheveux, 
nous avons vérifié que l'humidité relative dans l'enceinte 
reste stable(± 2 %), dans les conditions de température et 
d'humidité de notre local (fig. 2). 

Figure 2 

L'humidité et la température enregistrées à l'intérieur de l'enceinte. 

Humidity and temperature recorded inside the box. 
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PRÉPARATION DES ÉCHANTILLONS DE COTON 

Avant d'être testés, les échantillons ont été desséchés dans 
une étuve. Puis, ils ont été mis soit sous forme de boule ou 

TABLEAU l 

Caractéristiques des échantillons de coton à humidifier. 

Characteristics of the cotton specimens to be humidiii.ed. 

Echantillon 

a 
b 

C 

d 

Humidité 
relative 
de l'air 

% 

65 

Forme 

boule 
-

nappe de 
16 x 55 cm, 

-

Teneur en 
humidité 

% 

8 
d 

Poids Teneur 
initiale en g humidité % 

10 0 
3 0 

3 0 

3 6 

bien de nappe (tabl. l) _; cette dernière a été roulée dans une 
grille, type moustiquaire (fig. 3). 

Figure 3 

Enceinte contenant les échantillons de coton disposés en nappe et 
roulés dans une grille. 

Box containing cotton specimens, arranged in a sheet form and 
rolled in a grid. · 

a 
b 

,,,..,..------- C ----------------------------
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Figure 4 
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a = boule de 10g à 0% 

b = boule de 3g à 0% 

c = nappe de 3g à 0% 
d = nappe de 3g à 6% 

140 durée de conditionnem/J 
en mn /f 

Prise d'humidité en fonction du temps, pour des échantillons de coton placés d.ans l'enceinte à. 62 % H.R. 

Humidity measured according to the delay for the cotton specimens pl~~ed i~ the box ~t 62 % R.H. 
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RÉSULTATS 

Nous avons déterminé le temps nécessaire pour que les 
échantillons de coton, préalablement desséchés puis placés 
dans l'enceinte à 62 % H.R., atteignent l'équilibre hygrosco­
pique. 

La teneur en humidité du coton, déterminée successive­
ment dans le temps, est exprimée par le rapport du poids 
d'eau contenu dans l'échantillon sur le poids de l'échantillon 
humide: 

Teneur en humidité 
de l'échantillon % 

_poids humide - poids sec x 100poids humide 

La prise d'humidité des divers échantillons, en fonction du 
temps, est représentée dans la figure 4. On constate, que le 
délai nécessaire pour atteindre l'équilibre hygroscopique, est 
le plus court pour ceux placés sous forme de nappe, roulée 
dans une grille. Cette présentation est donc à conseiller pour 
le conditionnement des cotons dans l'enceinte FG 49. 

CONCLUSION 

Cette enceinte permet un conditionnement rapide des 
échantillons de coton avant d'effectuer le test de collage du 
thermodétecteur. Cette utilisation n'est d'ailleurs pas exclu-

sive. De plus, l'enceinte est peu encombrante et ne nécessite 
pratiquement aucun entretien particulier. Pour tous rensei­
gnements, s'adresser à la Division de Technologie de l'IRCT. 
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The FG 49 conditioning box for humidifying cotton before 
the thermodetector stickiness test 

J. Gutknecht, R. Frydrych

Laboratoire de Technologie, IRCT-CIRAD, BP 5035, 34032 Montpellier Cedex, France. 
,, 

SUMMARY 

When fibre stickiness tests. carried out with the IRCT RF13 
thermodetector. have to be undertaken in a premises where the 
relative humidity is below the recommended standards (50 % to 
65 % R.H.). it is essential to previously humidify the specimens. 

To this purpose. the IRCT Technology laboratory has concei­
ved and had made the FG 49 conditioning box. For the tests. the 
relative humidity is brought up to 62 %. by using a simple system 

KEY WORDS: box. humidifier. cotton. fibre. stickiness. 

for recycling humidified air; this value is maintained at a stable 
level (62 ± 2 %). thanks to an electronic probe. 

Tests undertaken on cotton which has been previously dried 
out to O % humidity in an incubator show that a relatively brief 
delay (35 mn) is sufficient for cotton arranged in a sheet form to 
reach hygroscopie equilibrium. 

DESCRIPTION OF THE BOX 

The box (Figure !), whose dimensions are 80 x 55 x 30 
cm (L x H x D), is equipped with two ventilators. The role 
of the first one is to make humidified air circula te; this air is 
recycled and rehumidified when it passes through a cotton 
cloth which soaks in a tray containing water. The thermostat 
switch is used to select humidity which is regulated by an 
electronic probe. When humidity reaches a value approa­
ching that desired, the first ventilator stops running; the 

second then becomes operational in order to stabilize it by 
sucking up the ambient air of the premises. This is why this 
apparatus can only condition at a higher humidity rate than 
that in the premises where it is located. 

Through recording with a haïr hygrometer, we verified 
that relative humidity in the box remains stable(± 2 %) in 
the temperature and humidity conditions of our premises 
(Figure 2). 

PREPARING THE COTTON SPECIMENS 

Prior to testing, the specimens were dried out in an 
incubator. Then, they were either rolled in a ball or spread 

out in a sheet form (Table 1) ; the latter were rolled in. a 
mosquito net type grid (Figure 3). 

RESULTS 

We determined the time necessary for previously dried out 
cotton specimens, which were then placed in the box at 
R.H. 62 %, to reach hygroscopie equilibrium. 

Cotton's moisture content, successively determined over a 
period of time,.is represented by the relationship between the 
weight of water contained in· the specimens to the weight of 
the wet specimen. 

Moisture content wet weight - dry weight 

of the specimen % wet weignt 
X J00 

Measuring the different specimens' humidity according to 
the delay is represented in Figure 4. It was noted that the 
delay to reach hygroscopie equilibrium, is shorter for the 
sheet form specimens which were rolled in a grid. This 
presentation is therefore advisable for conditioning cottons 
in the FG 49 box. 
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CONCLUSION 

This box allows for a rapid conditioning of cotton speci­
mens prior to carrying out the thermodetector stickiness test. 
Moreover, this usage is not exclusive. Additionally, the box 

is not cumbersome and does not require any maintenance. 
For further information, please apply to IRCT Division de 
Technologie (Technology Division). 

El recinto de acondicionamiento FG 49 para humedecer el algodon antes del test de 
pegamiento con el termodetector 

RESUMEN 

Cuandci los tests de pegamiento de las fibras con el termode­
tector IRCT RF13 han de efectuarse en un local donde la 
humedad relativa es inferior a las normas recomendadas (desde 
un 50 % hasta un 65 % H.R.). resulta imprescindible humedecer 
previamente las muestras. 

Con este fin. el laboratorio de Technologia del IRCT ha 
diseiiado y mandado hacer el recinto de acondicionamiento 
FG 49. Para las pruebas. la humedad relativa es llevada a un 

PALABRAS CLAVE: recinto. humectador. algod6n. fibra. pegamiento. 

62 %. mediante un sistema sencillo de reciclaje de aire humede­
cido: dicho valor es mantenido estable (62 ± 2 %) gracias a una 
sonda electr6nica. 

Unas pruebas. efectuadas con algodones desecados antes en 
la estufa hasta un O % de humedad. demuestran que basta con un 
plazo relativamente breve (35 minutos) para que el algod6n 
dispuesto en forma de capa alcance su equilibrio higrosc6pico. 
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Seed Coat Fragments: 
The Consequences of Carding and the Impact of Attached Fibers 

MOURAD KRlFA AND RICHARD F'RYDRYCH 

CIRAD-CA, Laboratoire de Techrwlogie du Coton, TA70/16 34398 Montpellier Cedex 5, France 

ÉRIC GOZÉ 

CIRAD-CA, MABIS, TA70/09 34398 Montpellier Cedex 5, France 

ABSTRACT 

Seed coat fragments (scF) are extremely difficult contaminants to remove from cotton 
fibers because of the fibers attached to them. Literature data suggest that carding is the 
most effective cleaning step during which a significant proportion of the SCF is eliminated. 
In the study described here, different detection methods are used to evaluate the ability of 
carding to clean SCF-contaminated cottons. Variations in SCF number and size distribution 
are evaluated. The amount of fibers attached to the SCF is measured by image analysis, and 
it appears to have a significant effect on the ability of the card to remove SCF. 

Seed coat fragments are among the most frequently 
encountered contaminants of cotton fibers. They disrupt 
the spinning process [16] and decrease the quality of the 
yarn produced. 

SCF can be distinguished from other contaminants of 
vegetal origin found in cotton fibers by the difficulty 
encountered in eliminating them during cleaning and 
fiber preparation operations. This difficulty is explained 
in the literature [2, 4, 5] by the presence of fibers that 
remain attached to the SCF after the coat has been tom off 
or fragmented during ginning or in the lint cleaner. 

Various authors [l, 14, 17] daim that postginning 
cleaning operations conducted with a lint cleaner cause 
additional fragmentation of the SCF and thus increase 
their numbers in the fibers. Their total mass and average 
size are nonetheless fairly small [14]. Furthermore, in­
tensification of this processing, with the intention of 
eliminating as many SCF as possible and improving the 
cotton grade, decreases the length of the cotton fibers and 
increases the proportion of short fibers. This results in 
decreased yam evenness and resistance and in increased 
breaks during spinning [15]. 

In addition, cleaning operations conducted during 
opening/cleaning are relatively ineffective against SCF. 
Since fibers are attached to the SCF, they behave in a 
manner similar to cotton tufts during beating and in 
pneumatic flows. According to Frey and Schneider [8], 
increasing the total trash discarded during opening/clean­
ing does not result in significant elimination of sèF, but 
does increase the proportion of good fibers discarded 
with the trash. In addition, multiplying the cleaning 

Textile Res. 1. 72(3), 259-265 (2002) 

points, with the intention of extracting more SCF, exces­
sively weakens the fibers and decreases the quality of the 
resulting yam. 

The last possible point for intentional SCF removal 
prior to the spinning machine is therefore the card, at 
least when spinning carded cotton. Before considering 
the role played by the card in SCF elimination, and to 
fully appreciate the importance of the attached fibers, it is 
important to distinguish between two different categories 
of seed coat fragments: First, the ASTM D2496-80 spec­
ification [3] defines SCF as "seed coat fragments tom or 
eut from mature and/or immature seeds during mechan­
ical processing. They are generally black or _dark brown 
and may or may not show attached fibers or linter". The 
second definition is related to one of the detection meth­
ods used to classify cotton contaminants, i.e., the Zell­
weger AFIS®. The seed coat fragments detected by this 
method are those to which fibers are attached and are 
thus known as seed coat neps (SCN). Large SCF devoid of 
attached fibers or with only lint attached are placed in the 
trash category. All contaminants smaller than 500 µm 
are considered as dust or rnicrodust [4, 13]. According to 
the same authors, this division of SCF into subcategories 
is necessary because SCF devoid of attached fibers are 
more· easily removed during spinning. Attention there­
fore focuses primarily on scN, which are more difficult to 
remove because of the attached fibers and are therefore 
more detrimental to the spinning process and to yam 
quality. 

In the rest of this work, we distinguish between seed 
coat fragments (scF), a generic term covering all debris 

0040-5175/$15.00 



260 TEXTILE REsEARCH JOURNAL 

TABLE I. Major liber properties of the nineteen cottons tested (HYI). 

ML, UHML, UI, Strength. 
No. Origin mm mm % g/tex 

1 USA 21.50 26.30 81.70 28.40 
2 USA 22.47 27.50 81.70 27.00 
3 USA 22.69 28.50 79.60 29.90 
4 BEN 25.34 30.20 83.90 32.00 
5 PAR 23.18 28.20 82.20 28.40 
6 CDI 24.49 29.30 83.60 30.50 
7 CMR 27.06 31.80 85.10 34.10 
8 CMR 24.13 29.00 83.20 31.00 
9 BEN 24.47 29.30 83.50 31.40 

10 PAR 23.66 27.90 84.80 29.40 
11 CMR 23.50 28.50 82.30 28.20 
12 CMR 27.50 32.20 85.30 31.70 
13 TGO 23.80 28.90 82.50 31.00 
14 CMR 23.20 28.40 81.80 32.00 
15 CMR 24.50 29.30 83.50 34.00 
16 CMR 25.10 30.00 83.60 33.10 
17 CMR 24.60 29.60 83.10 32.60 
18 CMR 24.80 29.70 83.50 31.30 
19 TCD 24.50 29.40 83.20 27.50 

derived from the coat of the cotton seed, and seed coat 
neps (scN), designating exclusively the SCF larger than 
500 µm and with attached fi.bers. This distinction is 
necessary since the SCF counts given by di:fferent detec­
tion methods do not correspond to the same set of con­
taminants. 

Jones et al. [13] conducted a study to determine the 
effectiveness of carding in removing SCN detected by 
AflS. They cllscovered that carding removed between 44 
and 86% of these contaminants depending on the cotton. 
By contrast, opening/cleaning operations did not signif­
icantly reduce the number of SCN, again detected by AFIS. 

Baldwin et al. [4] reported that carding removed most of 
the medium and large SCN, and thus significantly cleaned 
the fi.ber despite a relative increase in the number of very 
small SCN. 

These results specifically concem SCN because of the 
detection method used. We have therefore conducted a 
laboratory~s~ale study to evaluate the effect of this card­
ing operation on the number and size of all SCF contam­
inants [3]. We also evaluate the number offibers attached 
to the SCF. 

Methodology 

We used methods based on image analysis to count 
and characterize the SCF in the fi.bers (measuring the size 
and length of attached fi.bers): 

Trashcam: image analysis on fiber web [ 10-12]: the 
Trashcam method is able to count and size SCF in the 
fibers, which are detected and counted by image analysis 
before and after carding. SCF size is also measured in the 
course of this analysis. Fiber webs corresponding · to 

Elongation, PM, H, HS, 
% 1M MR % mtex mtex 

5.30 4.11 0.85 76.03 179 210 
5.10 3.81 0.79 70.22 175 222 
5.80 3.81 0.80 71.27 173 216 
5.90 3.71 0.84 75.12 159 189 
5.30 4.11 0.90 80.23 170 188 
5.80 3.91 0.90 80.02 160 177 
6.20 3.51 0.88 78.46 143 162 
6.70 3.81 0.90 79.63 156 174 
5.80 3.81 0.90 80.22 155 171 
5.70 4.71 0.96 84.40 192 200 
6.00 3.90 0.90 81.10 157 172 
6.10 3.80 0.90 80.80 152 167 
5.60 3.30 0.80 72.50 141 173 
5.70 3.20 0.80 70.00 140 178 
6.00 3.70 0.90 78.70 151 171 
6.30 3.60 0.90 77.70 148 169 
6.40 3.80 0.90 76.60 160 186 
6.20 3.90 0.80 74.20 170 204 
6.40 4.20 0.90 78.70 177 200 

approximately 6 g/m2 were prepared on a laboratory 
opener [9] for precarding analyses and on a mini-card for 
postcarding analyses. These analyses were conducted on 
nineteen cottons (Table I) with nine measurement repe­
titions (nine webs) per cotton. Image acquisition and 
analysis parameters were calibrated before the test using 
visual counts as a reference. 

In addition to providing a count, the Trashcam SCF 

detection method also measured di:fferent parameters for 
the contaminants it detected in the fi.ber web: the gray 
level color parameters, and the morphological parame­
ters of size measurement by pixel counting and the 
dimensions ratio (height/width) to filter out contaminants 
other than sCF possibly present in the fi.bers after open­
ing, e.g., stem fragments. 

/ndividual SCF image analysis on a black background: 
measurement of the total length of fi.bers attached to thé 
SCF. The SCF were removed manually from each ·of the 
webs prepared from the nineteen carded cottons, then 
fixed onto a transparent adhesive plate and scanned for 
image acquisition. The fi.bers attached to the SCF were 
measured using a specific image analysis software pack­
age [6], which provides a value for the total length of the 
fi.bers attached to the SCF. 

AflS analyses were also conducted before and after 
carding to determine• the number of SCN and to evaluate 
any phenomena specific to these contaminants. These 
analyses were conducted under controlled humidity and 
temperature conditions (65% RH, 22°C). The samples 
were processed in a randomized order with five repeti­
tions. Standard cottons were tested regularly to verify 
machine calibration. 
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Results 

CALIBRATING TIIE TRAsHcAM SCF CoUNr IN FmER WEBs 

As we already mentioned, the results of the Trashcarn 
SCF counts were calibrated by comparison with visual 
counts made on about one hundred fiber webs. Figure 1 
illustrates the relation between the image analysis count 
and the visual count (square root transformed). Tests to 
compare the variances (Table II) showed that these were 
not significantly different for the two counts. 
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FiGURE 1. Relation between counts established visually 
and by image analysis on the card web. 

TABLE II. Comparison of the variances of the counts established 
visually and by image analysis . 

DF DF 
Test FRatio numerator denominator Prob > F 

O' Brien [.5] l.0797 1 198 0.3000 
Brown-Forsythe 0.6046 1 198 0.4377 
Levene 0.6479 1 198 0.4218 
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The correlation between the two counts was very 
highly significant The estirnated slope was not different 
from unity, and the y-intercept was not significant (Table 
Ill). According to the confidence intervals, the Trashcarn 
counts were very close to the visual counts. We selected 
image capture and analysis pararneters on the basis of 
these results and used them in the subsequent analyses of 
the test webs. 

TABLE m. Determination of regression parameters 
(visual count versus image analysis). 

Std. t Prob > Lower Upper 
Term Estimate error Ratio lrl 95% 95% 

Intercept -0.3502 0.2397 -1.46 0.147 -0.825 0.125 
Slope l.0526 0.0277 37.97 < 0.0001 0.997 1.107 

MEAsURING 1HE .AMOUNT OF ATIACHED FœERS 

The SCF types encountered in the card web varied 
considerably (Figure 2). The results obtained after char­
acterizing the SCF removed from the card webs showed a 
great variety of shapes, sizes, and amounts of attached 
fibers. This diversity results in a variety of behaviors 
during spinning, and these SCF may therefore have a 
variable impact on the structure and quality of the yarn 
produced. 

Each SCF illustrated in Figure 2 is accompanied by a 
value corresponding to its surface area (S in mm2 deter­
mined by the Trashcam) and the total length of the fi.bers 
to which it is attached (L in mm). These measurements 
show that a small SCF may be attached to more fibers (in 
terms of total length) than another that is far larger: 
we found no significant correlation between S and L 
(R2 = 0.02). 

Figure 3 gives ordered sample mean lengths of the 
fi.bers attached to the SCF . . The mean values varied from 
7 .6 mm to 33.2 mm depending on the cotton. The num­
ber of SCF tested varied from 34 to 210 per web. This 
analysis showed the presence in the card web of SCF 

FIGURE 2. Examples of various SCF types encountered in the card web during testing. 
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FIGURE 3. Ordered sample mean length of libers attached to the SCF 
(measured by image analysis on nineteen collons). 

devoid of fi.bers or with only short fi.bers, sinèe approx­
irnately 25% of the SCF tested were attached to a total 
fiber length less than 5 mm. 

EFFEcr OF CARDING ON SCF IN FmERS 

Our results show that this detection method is able to 
account for ail the scF present on the fi.bers and provides 
measurements of the fragment sizes and the amount of 
fibers to which they are attached. We were therefore able 
to investigate the effect of carding on SCF number and 
size. 

In the initial phase of the study, we considered ·only 
SCN on the basis of AFIS counts. We considered variations 
in the total number of SCF as a second step. 

CLEANING TIŒ SCN (AFIS) 

Figure 4 illustrates the variations noted in the n~mber 
of SCN detected by AFIS before and after passing through 
the mini-card. The 95% confidence intervals arè also 
given in the figure. The number of SCN decreased after 
carding (-40% on average), and the magnitude of this 
decrease varied from one cotton to another. An analysis 
of variance (Table IV) showed that the carding effect was 
very highly significant. We detected no significant inter­
action between varietal origin and the effect of carding. • 
This result, based on AFIS counts, therefore confirmed 
that carding removes SCN. 

EFFECT OF ATIACHED FIBER LENGTHS ON CLEANING 
CAPACITY OF CARD 

Although the interaction of the carding effect with 
varietal origin of the cottons was not significant, the 
relative decrease in the number of SCN due to carding 
nevertheless varied from one cotton to another (by 12 to 
65%). The different cottons would therefore appear to be 
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FIGURE 4. Variation in the number of seed coat neps (SCN) 
after carding. 

TABLE IV. Analysis of variance table: variation in the number of SCN 

after carding. a 

Source DF Sum of squares F Ratio Prob > F 

Variety 18 
Carding 1 
Variety X card 18 

279.5566 
72.69535 
19.37699 

18.037 <0.0001 *** 
84.4286 <0.0001 *** 

1.2503 0.2288 (ns) 

a Ns = not significant, * = significant (a = 0.05), ** = highly 
significant (a = 0.01), *** = very highly significant (a = 0.001). 

more or less suitable for SCN removal. Since a quantita­
tive measure of the length of the attached fibers was 
possible, we could establish the relation between this 
charàcteristic and the difficulty encountered when re­
moving SCN. 

Figu,re 5 shows the relation between the length of the 
fibers attached to the SCF, as estimated by image analysis, 
and the number of SCN removed by carding, as estimated 
by AFIS counting. The points show that the proportion of 
SCN removed by the card was lùghly dispersed for high 
values of the total length of attached fibers. Nevertheless, 
for the range of cottons studied, we detected a highly 
significant relation between the ability to clean the cotton 
and the total length of attached fibers, as estimated by our 
method Figure 5 shows that more SCN are removed from 
cottons when the attached fibers are short. 

NUMBER OF SCF DETECTED BY !MAGE ANALYSIS 

We qsed the Trashcam image analysis to count and 
size (in mm2

) the entire range of SCF present in the fibers, 
including the seed coat neps (SCN) as well as seed coat 
fragments with only short fibers attached, or no fibers 
attached at all. Figure 6 shows the counts obtained by 
image analysis (scF/g) before and after carding with 95% 
confidence intervals. 
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As shown in Figure 6, carding did not significantly 
reduce the number of SCF for most cottons. In fact, 
certain cottons even showed an increase in the number of 
SCF. Two factors should be taken into account when 
analyzing these counting results: the "carding" factor, 
source of the samples tested (two levels, before and after 
carding); and the "cotton" factor, nineteen levels. 

Since the distribution is not normal and the counting 
variances are not homogeneous, the data had to be trans­
formed in order to meet the conditions required for 
analysis of variance. The square root transformation gen­
erally used for counts was unable to norrnalize the resid­
uals. In addition, possible fragmentation of the scF dur­
ing passage through the card could add a multiplying 
character to the effect of this passage on the counting 
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expectation. A logarithm transformation therefore ap­
peared to be more appropriate to retum to an additive 
model, but tlùs did not stabilize the variances. 

We therefore adopted a log-linear mode! that was 
perfectly suitable for the conditions prevailing in this 
experirnent, i.e., the Poisson-type character of the counts, 
assuming that the fi.bers are adequately rnixed for the SCF 

to be randomly distributed without forrning aggregates, 
wlùch was justified by the multiple fi.ber mixing steps 
conducted in the laboratory; the niultiplying effect of the 
carding factor due to possible fragmentation of the SCF; 

and the variation in the mass of the web tested, which 
could, in the case of the log-linear model, be taken into 
account as an additive offset terrn, instead of adjusting 
the counts to unit mass. This would permit proper mod­
eling of the effect of web mass variations on both the 
mean and variance of the counts. 

The statistical analysis (fable V) showed a residual 
deviation that was 2.88-fold greater than the nurnber of 
degrees of freedom. The experirnental results are there­
fore more widely dispersed than in a Poisson distribu­
tion. The variance of the counts is not equal but propor­
tional to their expectancy. This over-dispersion was 
taken into account in the subsequent tests. 

· TABLE V. Variation in the nwnber of SCF after carding, 
log-linear mode! (type m analysis). 

Source 

Cotton 
Carding (before/after carding) 
Carding X cotton 

OF 

18 
1 

18 

F 

53.6345 
14.2671 
2.1696 

Prob > F 

0.0001 *** 
0.0002*** 
0.0042** 

The effect of carding (i.e., the carding factor) on the 
number of contaminants detected by image analysis 
(Trashcarn) was very lùghly significariL However, the 
overall means before and after carding showed, unex­
pectedly, that the number of SCF had actually increased. 
In addition, the catding X cotton interaction was highly 
significant, indicating that the cottons did not all undergo 
the sarne relative variation in SCF count after carding. 

SCF S!ZING 

Exarnination of SCF sizes measured by image analysis 
(Trashcarn) in the fi.ber web before and after carding 
showed that the distribution shifted toward a smaller size 
(Figure 7). SCF mean size was smaller after carding. In 
addition, as already mentioned, carding increased the 
number of SCF, with the magnitude of tlùs increase vary­
ing from one cotton to another. 
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FIGURE 7. Mean SCF surface area obtained by Trashcain 
(nineteen cotions before and after carding). 

This result shows that the SCF were fragmented during 
fiber passage through the card. This fragmentation is of 
capital importance in fiber cleaning, since the number of 
SCF increased postcarding in most of the cottons. 

Discussion 

Our experimental results strongly depended on the 
methods used for detection and measurement. As an 
illustration of this, if only the SCN are considered, i.e., 
part of the total SCF range in the fi.bers (SCN = SCF with 
fi.bers attached and greater than 500 µmin size), we can 
state that carding had a cleaning effect, since the nuinber 
of SCN decreased significantly after carding. 

This decrease in the number of SCN was significantly 
related to the quantity of fibers to which they were 
attached, since it would appear that the greater the total 
length of fi.bers attached to the seed coat fragments, the 
less easily the card is able to extract these from the fiber 
mass. 

By contrast, the Trashcam took account of the entire 
SCF range, and its detection of small SCF (200 µm and 
greater) showed that cleaning by the card was accompa­
nied by marked fragmentation. This increased the num­
ber of SCF and shifted the size distribution toward lower 
values. This fragmentation phenomenon associated with 
the removal of some of the SCF transformed the surface 
area distribution in each cotton. This transformation was 
also the expression of the variation we noted in SCF size 
and number (considering the variations in the number of 
SCF in each size category). 

Conclusions 

We have used two image analysis methods to count 
and size scF in fi.bers and deterrnine the amount of fi.bers 
attached to the SCF. The counts obtained by image anal-
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ysis correlate very well with the visual counts, i.e. are of 
similar magnitude. We used these methods during micro­
spinning tests to determine the effect of carding on SCF. 

We made a distinction between SCF (seed coat frag­
ments), which correspond to ail coat debris defined by 
the ASTM specification [3], and SCN (seed coat neps) 
detected by AFIS, which correspond to the subgroup of 
SCF larger than 500 µm and with attached fibers . 

The measurements of attached fi.ber length produce 
results ~at explain the difference between the cottons for 
the number of SCN removed by the card, since we have 
shown that the longer the length of the attached fiber, the 
lower the capacity of the card to remove the SCN. 

The counts corresponding to the total number of SCF in 
the fibers before and after carding (without any threshold 
for size or presence or absence of attached fi.bers) show 
that SCF removal by the card is accompanied by marked 
fragmentation. This fragmentation leads to a decrease in 
SCF size and an overall increase in their number. Sorne of 
the SCF resulting from this fragmentation show short 
attached fibers and some are devoid of fi.bers. 

Studies are ongoing to determine the manner in which 
these small SCF produced by fragmentation, and hitherto 
undetected, affect yarn structure. More comprehensive 
studies should also be able to deterrnine the amount of 
fibers attached to the SCF (distribution, variability, etc.), 
to confirm the role played by this parameter in cotton 
suitability for cleaning, and possibly to determine the 
disruptions caused by these contaminants in the yarn. 
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Abstract 

/\ ~3 't 

The stickiness of 66 cottons from different origins was assessed with the 
thermodetector and the laboratory minicard (as a reference method) and 
the results compared. 

The examination of the results shows that the card-thermodetector 
relationship is net _ linear as the card demonstrates a saturation 
phenomenon for very sticky cottons whereas the thermodetector does net. 
The thermodetector seems to be a better measuring instrument for 
stickiness than minicard . 

To increase the speed of stickiness measurernent, the CIRAD-CA is 
currently developing a new measuring system where the hwnan element in 
sample preparation, in the test itself and in counting the sticky points, 
has been reduced to a minimum. The duration of the test has also been 
reducèd to render the determination of cotton stickiness compatible with 
the speed of HVI lines. 

The High Speed Stickiness Detector would seem to be very promising. We 
are currently optimizing this new technique and a validation phase using 
a large nwnber of sarnples is scheduled for 1994. 

Introduction 

Over the last few years it has been noted that cottons frorn various 
origins induce a stickiness phenornenon during spinning and thus lead to 
considerable production lasses (Hector & Hodkinson, 1989). 

Stickiness is primarily due to insect excretions (Aphis gossypii and 
Bemisia tabacii) , known as honeydew. These are composed of suga.rs which 
give the cotton its sticky potenti~l (Bourely, 1980). 

This honeydew is deposited onto ·- the leaves arid onto the fibers of open 
balls. The ginning process disperses the honeydew droplets in the fiber 
and, by reducing their size, renders them difficult to detect with the 
naked eye. The honeydew cause various degrees of disruption during the 
spinning process. It increases irregularities in sliver and yarn, 
occasionally leading to yarn breakages, rotor clogging and machine shut­
downs (Hequet & Frydrych, 1992). 

Prelirninary studies have shown that even in countries which suffer 
particularly from stickiness, a significant proportion of the harvest is 
uncontaminated. However, because no control system is in place to 
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determine production stickiness, the entire production 
"sticky cotton" and in consequence is subjected 
downgrading. 

is labelled as 
to systematic 

It is therefore essential that the stickiness of the cotton produced is 
monitored and evaluated. 

It is becoming inc_reasingly important to measure rapidly the sticky 
potential of cottons before they enter the spinning process as it is 
possible ta reduce these sticky effects by appropria te means: mixing 
cottons that present different levels of contamination, reducing relative 
humidity in the premises (Gutknecht & al., 1988) or by various 
treatments:lubricants, washing, etc. (Perkins, 1993). 

Material.s and Method.s 

The card - thermodetector re1ationship 

The existing international test for stickiness is the laboratory 
rninicard. This test only gives qualitative results and the influence of 
the operator is important. Because of this, the CIRAD-CA bas developed 
the thermodetector to quantitatively determine the stickiness. 

The stickiness of 66 cottons from different origins was assessed with the 
thermodetector and the laboratory minicard (as a reference method) and 
the results compared. 

The cottons' stickiness potential was evaluated using the seven CIRAD 
grades (table 1). 

Tests using the laboratory card were · performed at 55% relative humidity 
and at 21°C. All tests were carried out with 3 replications in a random 
manner. Relative humidity was checked hourly and was seen to be very 
stable (RH= 55 + 2%). The card flats, lower waste-collection tray and 
the grids were-cleaned after three cottons i.e. èvery 30 g, or 
systematically after very sticky cotton (grade 6-7). Flats were cleaned 
by metallic wire and the grids using a brush ; the pressure rollers 
(covered with honeydew) were cleaned with water then dried with a cloth 
and a hair-dryer for about 10 seconds. 

Tests using the thermodetector were performed at 60% relative humidity 
and 21°C. All tests were carried out with 3 replications in a random 
manner. The thermodetector technique used combined the effects of heat 
and pressure. The test sample (2.5 g of fiber) was prepared in the form 
of a web · (54 cm x 16 cm). This was sandwiched betweèn two sheets of 
aluminium and the preparation subjected to pressure at 80°C for 12 
seconds (the heating element being in contact with the upper aluminium 
sheet). The preparation was then subjected to 2 minutes ambient pressure. 
The prepared sainple is placed on a table for at least 30 minutes before 
reading off the sticky points. After removal of the web, the sticky 
potential of the cotton was determined by visually counting the number 
of fiber points stuck to the upper and lower aluminium sheets. 

The thermodetector - high speed. sticltiness detector re1ationship 

The CIRAD-CA is currently developing a new measuring system where the 
human element in sample preparation, in the test itself and in counting 
the sticky points, has bèen reduced to a minimum. The duration of the 
test has also been reduced to render the determination of cotton 
stickiness compatible with the speed of HVI lines. 
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The new high speed sticky cotton detector prototype is made up of 5 work 
stations: 

- sample preparation 
- application of heat and pressure 

application of pressure at ambient temperature 
- cleaning the aluminium surface 
- counting of the sticky points 

The sample and its mounting are transferred automatically between each 
of these stations. The processing time for each operation is between 20 
and 30 seconds, and, as each is independant, it is therefore possible to 
process several samples simultaneously, which means that a result is 
obtained at most every 30 seconds. 

For the sample preparation, the fiber sample weighs between 3 and 4 grams 
and has a surface area of about 250 cm 2

• The sample is opened using a 
mechanical rotor-type opener to obtain a very homogeneous fiber-mounting 
interface and to allow all types of cotton to be processed (saw or roller 
ginning). As an example, cottons ginned by roller present a very 
irregular surface when raw. When opened using a rotor opener the surface 
in contact with the mounting is comparable to that seen with saw ginned 
cottons. 

The sample is then placed on a strip of aluminium originating from a roll 
at least 300 meters long. The aluminium is rolled along a conveyor belt 
which transfers the sarnple in front of each station. The aluminium strip 
is rolled up at the other end of the machine. 

Pressure is then applied to the sample for 30 seconds while the heating 
element is in contact with the cotton. The temperature differential 
between the heated cotton (53°C) and the mounting (21°C) creates a thin 
layer of steam on the aluminium mounting, which causes the sugar or 
honeydew drops to be deposited onto the aluminium mounting. The heating 
element exerts a pressure of about 600 g/crn2 • 

An other pressure is then applied for 30 seconds at ambient temperature 
imrnediately after the hot pressure phase. This fixes the sticky points 
to the aluminium mounting. The same amount of pressure is applied as 
during the hot-pressure phase. 

Our aim was to determine the optimum combination of heating temperature, 
heating time and pressure at ambient temperature to obtain both excellent 
sticky point fixation on the sheet and ease of cleaning (elimination of 
excess fiber and foreign matter). The fiber mass is aspirated and the 
aluminium sheet then cleaned automatically. 

The enumeration of the sticky points is performed by video camera as it 
scans the sheet. The image is then analyzed by computer. The software 
used calcula tes the number of sticky points. The study of cotton 
stickiness has revealed thè presence of different types of honeydew 
within the fiber which can be analysed by the software. It produces a 
histogram of the surfaces. 

Tests using therrnodetector and the high speed stickiness detector (H2SD) 
were perforrned at 60% relative humidity and 21°C. Six replications were 
made with the therrnodetector and three replications with the H2SD to 
compare 37 cottons from different origins. 
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Resu1ts and discussion 

The card - thermodetector re1ationship 

The examination of the results shows (figure 1) that the 
card-thermodetector relationship is not linear as the card demonstrates 
a saturation phenomenon for very sticky cottons whereas the 
thermodetector does not. We therefore sought an equation which would take 
this phenomenon into account, and developed the expression given below: 

Card = 7 - 6 * Exp(-0.026 * Thermo) 

Calculation of coefficients allows the relationship ta be rendered linear 
and thus the coefficient of determination to be calculated. This 
coefficient is 88.7%, i.e. an increase of 17% in R2 in relation ta simple 
linear regression. 

The thermodetector would seem ta be a better detection method for the 
stickiness potential of cottons. To correctly mix cottons before 
spinning, it is necessary to accurately determine the .level of stickiness 
to decide what quantity of sticky cotton should be incorporated into the 
mix. A cotton with 150 sticky points presents more of a problem than a 
cotton with 80 sticky points, though bath would be of grade 7 on the 
card. In research, reasoning based on quantitative, not qualitative data 
is essential and allows more precise statistical methods to be employed. 
In addition, operator effect is more marked with the minicard. 

But the procedure to use the thermodetector requires an operator to 
prepare a cotton web of precise weight and surface area. He also needs 
to clean the aluminium sheets and count the sticky points on these 
sheets. The quality of the measurement is therefore not entirely 
independent of operator effect. Each test lasts about 5 minutes per 
replication; 3 replications are recorranended per sample in routine 
testing, the variability of intra-sample stickiness being fairly high. 

The thermodetector - high speed stickiness detector re1ationship 

The differences between the new procedure and the thennodetector are: 

- The human element is reduced to a minimum. 
- The sample, which can be between 3 and 4 g, does not require careful 
weighing, and this therefore gains precious time. 
- The surface area of the sample is reduced. 
- The me~hod used to prepare the sample means that 4 times more sticky 
points are obtained per unit surface area on the aluminium sheet. 
- A single side of the sample is in contact with the aluminium. 
- The very rapid fixation of the sticky points allows for immediate 
cleaning whereas a wait of at least 30 minutes was required with the 
thermodetector. 
- Sticky points are counted using an image analyzer. 
- The determination of sticky potential is 8 to 10 times faster than with 
the thermodetector. 
For testing the quality of the image analysis 114 cottons from various 
origins (saw and roller ginning) were compared using visual counting and 
image analysis of samples tested on the new system ( figure 2) . The 
correlation between the two techniques was very good (100 * R2 = 98.8%). 

In addition, 37 cottons from various origins were tested, 6 measurements 
were made on the thermodetector and 3 repetitions on the new H2SD (High 
Speed Stickiness Detector) system. Figure 3 shows the excellent 
correlation between the two measurement systems (100 * R 2 = 97.8%). 
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The H2SD would seem to be very promising. We are currently optimizing 
this new technique and a validation phase using a large number of samples 
is scheduled for 1994. 
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Table 1. The seven CIRAD card grades 

\ 

card grade 

1 

2 

3 

5 

6 

7 

definition of stickiness 

no trace of stickiness 

a few points which could be stickiness 

clear traces of stickiness, but the 
cotton does not necessarily wrap around 
the delivery rollers; if it wraps around, 
this occurs after more than one minute 

fairly numerous sticky points, the cotton 
·tends to wrap around the delivery rollers
after about one minute

nurnerous sticky points, the cotton tends
t� wrap around �he rollers quite quickly
(in about 1/2 minute)

nurnerous traces of stickiness, the cotton
wraps around the rollers very quickly

imrnediate sticking and wraps around the
rollers almost instantly
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Figure 1. Card vs thermodetector SCT 
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Figure 2. Image analysis vs visual inspection 
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Hlgh Speed Stlcklneaa Detector 
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Figure 3. High Speed Stickiness Detector vs Thermodetector SCT 
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THE mCH SPEED snQKlNESS DETECTOR: 
RÈLATION WITH TIIF.: SPINNIJIIG PROCESS 

R. Frydrych, E. Heqpà. C. Bruoi�a
Cotton tecbnologlsts 

CJRAD,-CA 
Montpdllc� Fr"llklc-e 

Abst�et 

Ouncs11lts dcmons1r.11ed lha.1.1-ligh Specd Sriclr:incss Oclector (H2SD) ccrrc:l11tcs 
vcry well wiLh the Sticlcy Conon Thennqdetector (SC1), lTMF tce01t111U11ded 
rnethod. in mc.as11ring cntomological Stic�incss po1cnâal of cotton fibcrs. 

'J\&,enry cotton.s of I wide rant:e of srieldnëss wcn: cval111tcd with card, SCT 111d 
H2SD, ond inicro-spinning tests wcre c:on�uctcd to corrch1te both qlllllity resuhs 
OQ yams and tro1.1blo:::s cncounlercd dur:ïng tj,c proç,;.ss, wiùt sti�kincss c:vahiations. 

: ,1,. séicJcincss e�3ification of ibc conon r,roducrlon ,eems ta be P.DSS1l>le since 
. ·obsavcd tc&ults give good· (Rdictlons of iche obsavcxf troubl� during spinni.ng

·witb H2SD mca,uccments, and -sin·cc H2SD givc l'C$lll1$ •t lhe $lime nitc:-as·JfVl 6o. . J 
1 Introduction 

. ·j 
Two types of supr have the potçntia� 10 produce stiel,:jness phenomena, 
.:entomologicaJ sugaa and, in· œ�ï.n parti�l.àr cases; pb}'.$iologial' sugvs.. The 
.expcriencc g11ined by the CJRAD hi lh�irlë:ld·.üto- lhal-in ncârly illl cases it �, 
C.11toll\Ologit:a1 wgar c�cretioo by �- rucli'a.s .white fly and aphid$) dât i5 

� ·irespoosiblc. ln&cèt citèrl:tioitf fôrm tîny
�

bcads of sug,� -thlÎI. con�îna� thç
: :-,fibcr· Physical lests suclt as.minic11rd o_ thennodeleetion tbèccfore constitute 
· !gor;,d prtdiaivc lests für stickiocss of cnt. ·mologioÏl·orir;in. 

Prelimi� studies tiave shown tlw �ve�in �ai� 11/hich $\lffcr �IArty
badly from sticldncts, :i sign ificant proporùon ofrhc lw'vest Ï.$ uncontamînatcd. 

·.lt?w�vc:r, because no contrai system i� in pl� :to clelC"!'ffiinç pro411ctioo
�uclciness. the entire prod':'ction _is 14�JI� .o :-�ticlcy conoo,,· .Jnd, i11
�uence. is s1.1bjected io sy'1'einatîc d

1
6wngrailïng. .· _ 

• lt i.s bccorning l�ingly impo�_l to·��dly_�un:. the stic.ky po1cntial of
cottoiu bc(O(-c they enter _th<; spinniog Pf9CCS.S r.s lt ls possible to �.uce thele
•tlci;y eff�cs by appropri11e-mcaits:: _mix.iag_ éoaOIU diat-pn:&e01 different lcveh

. · .. ·.;,. ., . 

. :. 
:, - ... ·I, : . ....... � .·, 

C'.ottba Qaalicy Mt!aSlJ�eor.s·Co�rc·�i�--: �-. : . : ·'. =-·:-·:· ·�
.:· � - .. ·_··

. :·-:--· - . . .... -.. ----.. : :.
_.
t}\!i.---:- -- .. -, .:'.'.:: .. L- .

!'
. 

of con1amination. rcducing rcJ111ivc humidily in the prcmises (Gutkm:cht &. al.. 
1988) oc by various trcatmenu: lubric:ants, Wi!.!hing, etc.(Perlcins. 1993 : H. H. 
jr. PerJ.:iru. D. E. Brushwood, 1994). 

CIRAD-C:A_kd�vcl1>pir_,g_.a OC."'·mc::,1S1.1ring'sy�1cn1 1>1hcrc the htiman:.clcn:>enl .in·­
SAmplc'pn,1>4_ralio� În·thc:_lest i4etf an_d,i!'i:!'()unling th� stick:1_ poinis i hu bccn

. rcdliècd tp_a·minimum: The dura1ion of lhè.tcsl lias also b.xn.rcduced lo rendcr 
· . .-thc,tf;c:tC!TFIÏn_.itio11·�-�[ton_ stic�incu c,;,mpaûble .wiili Ùiç spc'cci-of-HY I li.ne:,. · 

·The
.
ne� h��n· �pc:cisticky ,;01ton dctcet,;,r is ;.,a,k up nf S work stationi (R .

. Fryd'r:ych, E. Hc,qucl, G .. Comucjols, 1994): 

· sarnple prep_aralion; 
. applicoition o( hcat and preuurc; 
. application of prc."LSure at 111nbicnt ccmpcraturc; 
- clcâning the· aluminium �urfa.ce; 
- counting of lhc sticll;y points. 

Now, the qucsti,;,n is: is il po$.$ible, thl'Ough mc.1suren1cnt of the stickiness of 
raw r;olton, to ptèdict the troubles ùta1 may occur during spinning? 

M11lcrill.ls und 111<:thod 

Twenty one collons wcrc sclccted dcpcnding on lheir origin and lhcir po1cnlial 
la producc sticlcincss. 

The following teslS wcrc pcrfonncd: minicard teslS, SCT tests, H2SO lests. 

Tests using the: labonitory QJ'd 111erc: perfonued at 55 % rc:laliYè humi,lily and al 
22°C. l\ll lests were catried ouc in .i r:indc.>111 l'llàru'ler. Rt:lati ve humidiLy was 
ehocked houriy and was scen 10 b<' very ,table (RH - SS :I; 2 %). The card fiats, 
lowcr waste-collc.:tion tny and lhe grids wc:rc: clcanc:d aftc:r lhrcc collf.>ns i.e. 
cvcry 30 g, (Il' systematic.ally aftd very_sticlty cotton (grade 6-7). -Fiats 1Ucrc 
cleaned by mc:tallic wirc � the grids using.a brush; lhc prc�surc rollers (cov,e,ed 
witli t,oncydew) wCfc clcancd wilh walcr thcn dricd. wilh a cloth and a h.iir-

- drycr for about I O seconds.

1185 

The couons' sticl:.in<lSs polCntial-wu eva.lualed using l:he .se�cn CIRAD graclcs
�scntcd in Ill.bic 1.

Thennode1cctor tests wcrc pcrformcd with CIRAD thermndctcctor in an
atmospha-c of RH • 60 ± 2 'li and at Z1. ± l 0C. Caltons werc analyzcd in a
random design; 3 tc,ts on 2.5 g of cotton pc:r rcplication and 3 rcP.licalio11s to
obt.ain 9 readings pcr cnlt(ln. A rcplica.tion W&ll pc:rfnmlCd cach day.

A 25 g web of cotton wa.s undwiched bctwcc:n two aluminium plates. Pressure 
wuapplicd while ha.ting to 85±5"C for lZsccoodl. f"Tc:ssurc WIIS the1111pplicd 
a secor\d lime (ccld) for 2 minutes. The sticky points were counted :ifter lc:.wing 
the ccuon web b<'twcen the aJumini1.1m shcclS for 1 hour.

For H2SD ICSls, the liber samplc wcighs bttwecn 3 and 4 grams 11nd bu 11
surface lu'ea of about 250 cn11. The AUlple is op::ned using a mechanical rotor•
typeopenerto obt.ün a vt:ry homogencou.s fibel""mOIIJlting interface, and to allow
ail types of couon to be procci=d (saw or roller giMing). 

1be Ample is dtea plaecd on a i.uip of aluminium foil origimuing from 11. roll a.t
lcast 300 metcn. long. 'The aluminium is rolled along. a eonveyor belt which
trtmfcn the samplc in front of e� 5tation. The aluminium strip is rclled up .it
the otbcr i:nd·of ùte m.ichlne.

·Prcsswe is thC1l applied la the Ample for l5 sec.onds "'llilc: Che �ing clement is 
iJl contut with the cottDa.. lhe temperature .differential betwc:c:n thc ticatcd cotton 
'(S3"C) and the mouÎlting (21 "C) a:atc:s a thi.t11a)'l:t of� on lhe aluminium 
foi� which cames lhc sugaroc honc:ydcw drops lb b:: dq,ositcd onto the illuminium 
mo1111ông. � hc:ating clcmcnt cx.cns a prcsi.un: of abow <,00 gtcm>-. 

� is then reapplicd for 25 seconds at ambient temperature irnmcdiately 
after the bot� phuc. This fues the stid:_y points ta the -aluminium foi!.
Th�_.$81De IDDO\llll Q{ �SIJ!'Ç is applic:d as during the hot-pi== phase.

The liber mass is a.spi�tcd end Ille aluminium sh«:t lhcn çleancd 11.ucomatîcii.Hy.

The wct.y points are counted by vjdeo Cllffl(D a.s ït � the &hcct.. The image
ïs then analyzed by computer. nie softwlll'C '1Sed calcul1ic:, lhc numbcr of r.âclcy

__points. Tests usïng the higb spçoj. slie� detcçlQr (H2SD) wcrc pafonncd 
at lio CJ, ·re1atï�e liumidïty ,uui 21 "C. Ton,c tests p:rrcplicarioa and 2 n:plications
wcrc made IQ o()tûn 6 rcadmgs pcr oonon.. 

P� OOllQllS werc sdcctcd fiom the 21 COD.Ons prcviowily desaibal... One

1.995 Bcltwlde Couon Conferenc-es 



spinning 1cs1 -as pcrformcd tor each c111111n and the fnllowing analyzcd: 
�l.'.gularimctry ilnd a dcl•ilcd an,ly$ÎS ,,r 1hc yun. . . 

Spinnin::; trfa!s wcrc.p.:rfonncd J� a SHIRLEY·PLATT nücr<1spinnins machine 
cumpr-i�ing � card; dr.iwini._ (rarj1_c:' aDd ·rint spinnini �sing' t�!i dra\lling 11rc�.·-- ·
the lcchnic,,I. drnr.iclèristics· ol lhc· rnài·hincs· asid af.{,;-ivcn· bclow: 

. 
; . 

. . 

. . . . · I .  . · . . ·  . . . · . . · . . . . ·. . 
• cott,,n opcncr: cach 45 g. s.,111P,1.: ,,r n•lltm un(iç.rwcRI 11pcning and mix-in_g nn . 

. ,,,�r- t;iblc,rak•ry i1pcncr fwcb rttcjvi:d onti, a ,1-... ·f 77\-m._irr �ircuriifcrcnccl. . ·: 

- card : G_RAF mc1;1llic wi� w�� c·n,pl11ycd. Eight s1aiîonary fl�ls w,::re cie�11ed
.ma.n11Ally a(1cr cach triar. The ,;,f111in "'"b prnduet:d was ·wound ftl'\•lJnd a drum 
iclentical 10 1h_a1 .uscd nn the op<:r

cr. . 
. . . . . •  . : .· .

• drawmg frame : thrcc dr:,w,npl..-erc pcrfom1cd, cach wi1:h a valuc 1•f 10.5·: Th�
first c,,nvc:rted the web in111 a sli�cr, 1hc ly,o other$ h,1m,,genitcd and tdincd lhc 
sli vcr hy d1•ublin:; RI 5 and 10 n:11p.:tlivcly. The lcngth or $1ivcr 11b1;1i,:1cd was 
1 5.60 ll\0::lCr� .ind WL� uscd 111 fceJ 1h1; f1•ur spindks.

i 
• spinning: 1;1,mfl(•scd of two dra�ings; 1he back drau1,h1 wa.� fixed i1I 3b11ut 6.S,

1hc rnmc dtaught nuctuated &:1fnding ,,n 1hi, 1ncoming lcx and, on avcr�g<:,
WaS .lt 2 1 00. The le X <If lhç Y•ll'!' ""�S 20. The !Of$ÎOn appfitd W,lS c�lcuJ�lcd 
1:i.J.:ing ;11:cuun1 or lhe ribcr lcnglh ,,f cach cullli,,. E;l.ch spindlc fumishcd about 
250 mclers nf y�rn, 

• rcgula.rimc1ry: pcd,11·,11�d ,,n a lJISTER GGP-IPI rcgulatllt' : 1hê stllin::s chuscn
'"'"n: as l'ollows ; sp.:cd SO m/min, thin (-50 %), 1hick (+SO %}. neps (200 %) ; 
1 25 m of yan, pcr t<•p • 4 cops Viere tcstcd. Rcsulu werc adjusted to 1000 m of
yarn, th,; ba:.eline fur USTER tçs!S, A di;1ailed analysis ofncps <lll ll1è s.imc yam 
was pcrfonncd using a melhod j1<;vcl11pcd at CIRAD tu idcn1ïry the differcnl 
ncps 11hscrveJ (R. Frydrych snd J, Gmkncthl. 1989) ; pcrccnlllgCS 11h1aincd for 
c::ich I ypc: ,,r impc:rfcclinn wçrc �djus1cd 10 !Otai neps on 1 000  ni tu ublain the 
numhc-r 1>f ncps rx:r lypc 11f i111rc�fc<·1 i,,n ,,n 1 000 m. 

Neps 11l,s1::rvcd: 

• fibcr ncps: , 
. dui; 111 Îllln\ature fihërs 

• pnl<luccd hy huncy(léw 11n thi: slivcr whieh, whc:11 p�ssin:i; lhruugh 
1hc spinning machine� resuhs in lhe pulling up of lhc fibcr. around 
lhc nlllèl'S; 

• ais,, pmduccd by lxµd$ ,,r sug:u- which cause the clumping of a
mass of libers stuck 111gc1hcr ; 

• n1isccllancous fragn�nls such las lcavcs, stcn, fragments. Tc:mpcraturc and
hygwmelric cundilions in the Cu(!rsc uf the sludy "'"'"" I.Z°C a11d SS % relative ·
humidity during spinning, 22°C imd 6S % 1da1iuc hun,idity <!uring tc.�tin� of
rcsis1ancc and rcgul;uimelty. ; 

Bceausc the spinning ,,r vcry stid:y cnlton il difficult, we dc:cidcd 10 inlcrve,,c: 
.t$ regards huncydew dépushs and wrapping aruund the rollers by clw1ing 1he 
rollers whcn the producli<1n p� was disruplt:d. 

l 

.Resw�· and dlscu�n 

Cnmp:u·lson of irtickiness detec{lon mcthods 

F]gure l shows tml the: card-l�tccl(lr relationship � not linc:ar ·as the 
c1rd dcl'll<lnstralC$ 11 sa1ur.11ion ph9nomcnon for veiy nidcy coaons whcrcas the: 
thermodclcct(lr docs Mt. We thc1':forc ,oughl an cquaûon which would take 
lhi, phcnomennn intu account. an� dcuclc,ped the c::a:pn:s.sion giuen below ;-

. . 
: . . . 

Ça.rd - A - B • Exp(-C • Thenno) 
! 

Calculaliun c,f coefficienlS A, B �d C (sec figure 1) l"Cfldcrs die rclationship 
_l incar 11nd lhus al1<1w the (11Xl•R1) coefficienl ID lx: calculatcd. This coefficient 
is 90 'J., 1.e. an incrca.sc of7.5 'X> �n R' in rdatinn tci simple linear rcgn:.s,ion. 

Figure 2 shuws -�, the card-H�D rclationship ir. vcry similar to the cird• 
. thamodctcclOr l'èlatiunship. 11,e: c1)Çllieic:n1 or dc:tcnnination is 86 %. 

. ! 
Figure: 3 shc1ws.bolh card.SCT and card-H2SO rclaüonships. The H2SO givc:s a 
hig_hct" car<! grade !han the: lhcrm1\del�lor fur a gïvcn numbcr of 1lid:y spots. · 
Tl11, me= that with the HZSD. i� ii p<l$.$iblc: to dct«:1 more stid::y !)lliniz .per 
�uarc ccnli.m.ctc:n tllJln \1/i(h 1hc lhc:rmock1cctc,r._ . . . .. ·. - . : . 

Figure 4 sh111ws lh;i1 lhc n:la1ionship lx1ween H2SD and SCT is l inc". · 
corrclalion codficienl is cJccllcnl. The sh•pc ,,( apprnximativcly 0.5 eonfi 
1hat lhc �•icky spol 1.knsily nhl:iined wich the 1·12SD on alun1iniu,11 r,, i l  is hir 
-1han_ "'i1h the SCT. · 

. . . - .. 

. ,[ITcç( o_f�tièlk�� on· 1he ring- spînni�i: pr�e$.�

. fl.Wl'Uld bc unrca1ÎslÎC tu-tlraW·dt:JiRÎJ j,vç C.11n�}u�ioo;.fm�i unly: 1 .4.cpÜ<inS.. .

· :aim. <-\(. th�- ,1udy w.a!/ rathct' 1o;'r,1ùcJ1,g;,tc· n;n_,.kric•·c.s .aniio i,;;ll�( . id�n 
p.�ramclcr:s. 111 nlCL�Ur� \�i�i:'-!(UdJ i1f Spi/mfog'.dÎsntpl i1i_n�·.c�H�C::d-\;y sl:ic-lti"n/ 
-�� Ut·c -spinn-ing tif stiéky <:11lt(lns is vccy diriïcull· ,riJ ·rak�s .. grc;it .ùca( ·(If lÎ 
Thc-ohs.crva1i,u1s �n<l incasurcmi:nls rcqui_ccd. arc lcngthy and 1hus jus1 i ficd
prcliniin•ry invcs1ig;,1ion .  

Wc. have ;i(rca,ly dcm,,ns<nlcù. in prcv1nus $11JOÎcs. thal i l  is possible {u b, 
di.,wn the num�r uf total Usti=r ne� inln sccd c.\:lt fl'ilgr11cn1�. rc.11 fi ber itcps (l:tnf 
fihcrs). s1iclc.y liber n<'pS ;uid mis.:cll110Ct1us frag.ni�111s (lc.iv<:s, stem -fragn,c 
polyp�1pylo�·Ctc, ), li w1,ul<J lhen:(1,n: be log)cal Ill c111'1'clMc the numher nf s1i . 
liber ne(lS wilh li-te n�lhr,d uScd lu rncasurc $tièi(incss un r.l"" libcrs (lii;urcs 5
6). lllc numbcr 11( s1icky poinlS 11bl3incd on lhc H2SD :md lhc lhcmmdclc; 
shows .a r.1K\O cum::latiun wilh the numherof sticlcy Ciller ncps. The samc is nh<cr 
wilh Lli.: card .. ll sccms lhal wilh lhc H2SD the pr.,s,ibi l i 1y ln prcdicl s1iüy ncp 
yam is higher lhan wilh lhc clld (c,1cefriçi�o1 ,,f dctcnninalinn of 70 % an(I 4� 
r.:spcctivcly). 11 should lhcrcf,1n: be possible. from mca..<urinr. raw l.'.1 111,,n. ,,, prc, 
the incrca� in the -n,,mbcr ,,r ncps duc to s1ickincss. 

As conccms i) spinnin:; disrupti11n<, i i )  1he 11u111bcr uf stid:y points l,icpos i 
on the back. drau:;ht mllcr of the spinning machine (figures 7 �nd 8) cau5in:; 
fi ber l!f wrap amun(I the mllcr (figures 9 and I O) and ii i) ma11ual intcrventim 
prevcnt -�rinning rf\101 bcing inlcrruplcd (fig11rcs 1 1  Md 1 2), the curr.e):11 
wilh lhc numb.:r 11( stii;ky poinL� mcasurcd 1111 1he tf2SD Lising raw rib,::r, 
gnod in ail cases. The currclalion is in g.:ricrill le�s g11où -"'ilh the card gnid,· 
shnuld  lhcr,;fon: be p1•ssiblc Ill quantiry ring spinnin:; d i sruplions fr 
mc3.$_uremc,11s pcrfonuc::i.l on raw lïbc:r. 

Il is difficuh 111 pn::t;isc::ly dclcrminc lhc financial loss causcd u,,hcn a cnun1i·; 
brandcd as a sticlc.y C(llllln fibcr pmduccr. lt can ncver1helcss be eslimaled 1 
the conon is discoun1cd by 5 111 10 % with r.;g;ird 111 the standard nitc. TaL: 
lh.:: mean pritè 11, be: 110 1 .400 dollars pcr ton or libér, the financial lns� ca,1 
estinlat�d al 1 05 dollars pcr tnn in averag<': . 

lnsc,far as the discount is calcula1cd wilh rc$peCt 10 libc:r prici:, il� imp 
ob.,i1•usly incrt:asc:.s as priccs rise. 

The cradicalinn , ,r 1he s1icky Collon phcnnmcnon should thereforc rcsult i 
financial gain equil 10 1hc discounl rate curren1ly f)r.\CIÏccd. Without gains 
far, a valid eslima1iun of the commercial impact (supposing 1hat 80 � of 
Jltodocti11n d1,cs not cilusc any pr(lblcms during spinning), would place ab, 
$0 % of1hc production al lhc standard pricc with 1hc rerrrainin� 20 % di$Cc,vn 
as dcscribed abovc. 

rn 1his = [he ovcrall discount 111(c 11111uld be no more than 1 <1r 2 <Ji 1 
dollan pcr ton on average). which is alrcady vt:.ry sa1isfac1.ory. 

Condw;ion 

ln conclusion, the obtained rer.ults are cncouniging as lhcy show tluu is sho1 
be possible to link lhe intcnsity of sûclâne.ss mcasurcd on i:aw fibec- ta proble 
e11counlerc:d during spinning. Tix: c:urrcnt tcndancy is 10 ny ")'our cotton 
slicky so I don't want itit; whc:rct$ in the silllalion "'hct'C 1aiclcy cottOflS ; 

· nti,;ed with non-sticlcy ê:Qttons ÎI\ a given rcgion and in the ab.scncc of � 
delèTminatlon of .$tiçldncss intcnsity, lhis posi1ion is cicccssivcly ncgalive 
cot_tons that arc only slightly stid:y ot non-slieky KCiru to cal.Ile very f, 
problcms during proœssing. The systemaùe m�mcnt of sricki� sho, 
thcrcforc 11lc,w produccrs to sell lhcir cotton with a di�ounl adjustcd 
"îclcin«:$$ potential r.11hct than using big disoounu for all cottons im:spccti 
of sticlcy polc:rllial. Spinn� would be bcucr infnrmcd as regard, lhe prod, 
lhey arc buying and would have advancc: knowlcdgc of proccssing proble1 
and thcrcforc be :,bic to limil lhc:m (mhdng of cottc>ns of variout origins a

. slicky potcntiaJs. redueed relative humidiry crc.). 

Blbllograpby 

·R Frydrych itnd J, OulkneehL 1989. "ÎdcntificUio11 cl comptage des divcr:s·
· imperfecüons rcncont.réè,; sur le fil de cotnn". Cotori c:t Fibres Tropicales . 

Cl ) 59-6S. 

R. Frydlych, E. Hequct, G. Comuc:jols. 1994. "Ncw dcvclopments in tc,aing
honcydew". Procccding Jlc:ltwide cotton conf erencc. 1 41 4  .- 14 l 5 . 

Cott�o Q\!alïty_M�uremcnts Conferencc: . . 

:'. ; · :.: ·_ ·. ·>:< ·. .. .. .. . · 1 - · . '.· : . ·: ·:  . . . 1 186
.

1995 .Bcltwlde Cotton Co11Ccn:nc 

' 
i 



J. Gu11(nech1.. J. Fournier, R. Frydrych. 19&8. J p_rincipalcs recherches crTectuëcs 
par llRCT �u, l\,(iginc cl la détcc1Ï(lf'I 4cs cotons c(1l1;uus•. Cutun cl Fibrc;s 
Tropicale(. supplément n°9, 

. . . 
•L H� Jr. PtFkins. D. E-. ·B.rushwoo,:L 19�4-. "C,11_1i,n.:s1ick:ine . .u :dcformi!'�d .by 
tbc :-11�.[J_t)(>d_ClCclo.F mctb,�''. •. l?ri,x'ccdJ�-�-�cJi:,i,�d"ë' Ç�;_itoo -�ôruér�n�, C,it\11n 
qua!11y.ruc&111r:emct1ls__c11n(c�c,c, l�f ,_p,-1.!}'. ·_;" :,._.-.--:'_.: :.: .· : . . _.. · ·· 
H .. H:. Jr. Pcrkim. 199:r. "A su�vey- o( siigar and -s1ick-y �ottôn ·1ë.<1 n1�1h,.>df' .. · 
Ptoc:ccdin� Bèl.l'-"idc cuUnn ct>n{c<cncc; t!IJ(,·. l l 4L· .. · .. ·.·.: · .. ·. · · . . 

Table 1. The Seve� ORA� ·c�r<l' g
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r�cJc
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.. r . . . .
C�.-J graùc Ddint111111 11( st1ckincss 

2 

4 

5 

6 

7 

Cud Ott.de 

! 
No trace !•f s1ickincss 

A fow poi�1s whic;h could be sticlcincss 

Clcsr tra�cs of siickiness, t,ul lhc; c;,1111111 d11es 
nnr ,1cc�sarily wrap u11ur'1d the dclivcry 
rnllers: ifit wr.ips amund, 11\is 1>C(urs.iflcr more 
1han one minute 

F.tirly numernus _çticky poinls. the collun tends 
Ill wrap atound the dcli"t:ry rollct"S a(lcr af)oul 
une minute 

Nmncmus s1icky points, 1hc Clllllln tends lu 
UtrJp iUt>Und the mll= qu11c: quickly (in about 
1/2 minu�) 

Numcrou� lrdcc:li ur stickiness, lhc couun wrJ(U 
arnund 1h� rttllèrs vc:ry quickly 

ln1mc:dial� slickin:; and wraps a.round the rollers 
:il nwst imit.anUy 
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- 1ntrol metliod. 

lNTER.T..ABOR.ATORY EVA.tjUA'l10N OF THE .  
· TllERMODETECTOR · · 

COTION STICKINESS TEST ME1110D 
. Jlclll'y ff. l'crkioi Jr� ·1tdearcb Chonin 

- : Donal� .E. .}Jr;a�bw= Jmical- �ngln·� 
USDA, ARS, Cotto� Quallty!R,esurcti Staliou · .. ,

Clun�n. SÇ 

Abstratt 1 
1 
1 

' ÏD1Cm.a1io� lhtcrfaborar.ory tcst.dcsi�lto dc:tcnniric thc·cffcctiv�$$ of 
d the bçtwccn labontory variation · of � �ctcclOt stic:ky :conon tcsc 
:Wld 'N1'S coreductcd. Ail of !be panicipati1g labomories rtadily di�etenti­
:d tbc D�tiçky anc;l lhc uicky .samples. T1Jere werc SQIJIC levd cliff'�ccs -in 
.Ulis bcrwcœ la�r11tÔ!ics, and ��rai lM>o�torics len� to OQ\lllt lOO �y 
'>ts o� nonsticky samplçs.-.Howevèt, te.ici diffen:ncès in reml1$ -wêfc.mtall ·, 
� la�l'lltorks in whi'cli tcchniciims œd·l:cccivcd siniilu- anl11ing·fcir:·con-· 
CUDg _tJic lhennodctcctor lcsL '1111: impllcai:ib�- is �bat, with standar'dw:4 pro- . 
l_tzrcs and training, ïntèrbhoratciry 'vàri.aùocls- touldJ:iç;sm:tII. Funm: ri:fin�, 
UIS ?f lm mcthod should l:,e ��c� .to mirumize l;,oth.bet.W<:ÇI'( fabon,tory · .  
el ·ditfcrcnCC$ and lbe'occum:nc'c of falsc �i"ivc rciults." · · . · : . .  

! 

: · ·. : . . - :  . ·j 

lntr-oductïoo and Backi:round 

The chcnnodctccto< {TD) mcthod is ;,n ,;!Tcctivc mc1h11d for a.uo:::,.�ing cutlon 
stid:ine.Q n.asèd-by ho11<::ydcw eon1a111in.11ion from aphids and �hitenics. The 
TO "'.Ill <!cvc�pcd _an� is sol_l.l by the lnsri1111t:: · r,,r. Rescarch mi Cotton and Ex ­
ô1-if 0Tc,ùitcs·(ll�CD. Mor:itpcll icr, Frimcc:12,,3,4) ,  The mcthod C(l�sists or. prcp:,-

. -�ion· ofa_ thin ·web i>f fi�r$, plidng lhc wcb bctwccn shccL� ·of alv,ninum l'oi 1 .  
. .  ,hia_tint.and coolini; the web undtrpFCilun:. and count ing the numbcr of s1iclcy 

-
· · . spoii thai-adhc_�· 10 the lheéu of foil. ln Mardi, 1 994. lhe ln tcma1iona.l Commi t
_ 1cc_ûn .Co_Uon T-e�ting Mclhods (!CCTM) oflhe l ntcmationol Tcxtik Manufoc1ur-

. · . crs ·Pcilci:;i1ii>rf (ITMF) Zurich, Switzetland. adopiccf lhe TD mclhncl as· the rr:f-
- é:rcnce-m!'lhod for asscUing honcydew slick.iness of COiion rcpl3cÎrlg lhc min icRrd

· mclhod ( ! ], We r.:portcd rc;:sults li lhis cnnfCJ't:ncc lasl yc;:ar showing the h igh
correlarion bel1oVCèn rcsults from the TD mclho<l and rcsuhs frum the eslab­
lishc(f 'minicvd mcthod [6) . H�wcvcr, l i  nie ·was. knolMn about any bctwccn
laboi:-atory diffcrc= that tnigh1 cxist for the mcthod. ln  1 993,  lhc H, ,n�ydew
Won:io·g Group of the [CCTM inïlialed Ihe procccfurc 10 conduel an Îtl lcma-
1ional intcrlaboratnry leSl dcsigncd to dctcnnine hctween laboratory variation
of the test mclhod [ I J. Sarnplcs wa-c prcparcd :it the USDA , ARS, Collon
Qual ity Rc�a.rch Sn11ion (CQRS) in·Clemson. SC. and wcrc d i�lr ib<1ted in cari y
1 994 10 lahoratorics thal had �grccd to participale. This rcp<.111 summari1.cs and
c)(�rnincs rcsu l ts of lhis i n icrl\lbo111tory lest . Addi t ional l y, ne"' data from
cnmpilIUÛvc ·tests on hand h;i.rvcstcd cottons from plot� inc l udcd in whi1cny
conltt>l cxpcrinients illl: rcponcd. ·

'l'hel'modctcclur lnterlaboratory Test 

About 20 laboralorics !(no'"'" to have accus 10 a thcrmodc:1cc1ur were inYilcd ln 
participale _in the intetlaburatory test. Thine.en l�boraturics agrccd tu panici• 
p11te , and, ln datc,- rcsults have bct:n rcccivcd from 10 laboratorics. The CQRS 
lô\bora1ury parti�ipalcd in lhe tcsl in hlindcd fashion. 

ibc tivc rouons U5ed in the: test wcrç sclcc1ed from hale :.izcd lots so lhat su:;ar 
lests· and othcr slielciness ic,ts cn1,1ld be: conductccl and eval uarioi,s tu assess 
proccssing ,ûcki= cou Id be cnnd11cu:d un modem commercial opening, clc'ln­
ing, and carding n,ôlc:hincs al CQRS, The caltons wc:n, prcpa.rc;:d for use in the 
intc;:rlabo�t.ory test by pruc=ïng 11pproximatcly :25 paunds of cach lest eo11011 
thmugh iUI ope.ni� happer and one bealcr section of a standard lei(lile upcning 
l ine. Toi, gave ,orne degrcc of blending ln ,;nsurc t.hal i;arnples sent to the 
differe.m lab<>�tories wcrc unifontt, 1ne collon was $!ÎII in 11.lfts 1h.i1 would be 
similac l(,l l'llW stock �mplcd frum baie$. 

Rcducing sug11r oonlenrs of Ihe samplcs werc dc:1.em1in.:d by 1hc USDA pot.a�­
sium fc;:rricyanidc mclhod and sticlcinc;:ss lcvels wcrc �tennincd by the minicard 
mcth(>(! [SJ. TilC processin:: stickihe� was delcnnincd subjectivcly by obscrv­
ing tlie pérCormanec of SO-pound lots of each cnrton during passage throueh 
statc-of-thc-an opening and clcaning machines and a chute (cd card. 

The.instructions là particïpanls were kept vcry simple and were based on instNC­
cions fràm the ID manu�crurer and on cxperience gained from expcriments in 
lhc <'.:Q�S labotatory. Since the TD was introduecd, IRCT ha, sugge!itc;:d sornc 
changes in the test procedure. The hcating plate tcrnpcr11ture rccommcnded for 
the carly rnàdcl& was 90"c, but now the rccummendation is 806c. Also IRCT 
now �mn,ends lctting th<: i.amplc: stand for 30 minutes af1cr 1csting bcforc 
scpanting the sbocts of foil to count lhc Slidcy spots. ln the instructions ta pa.r- · 

· ûcipants, eacb puticipant was ad::,;d to coaduct lhc test using the conditions 
thq nontwly use and lO spccify those ·eonditioos on lhe report fonn.. Each­
labonlO()' n:portecf 1d11.tive .humldity in l(St area. h�g plate tempcraturc. 
·aru1 whtlhcr spou wcrc c;:ounled immcdiatcly or alter 30 minutes.. The gcncral
. fnsbuctions fu_mishcd 19 paniclpan1$·were baslcally thosc supp!icd by lhe TD
nia11ufaclun:r. lbc �J)les wtte tested in triplicatc by e.tch laboratory. 

- In gencra1: the resulu ·or the test '-'trc good. There werc r;omc level differ-·
ences bc�wccn labomorie.s. This Ï$ prolruJly fncvitll�le and shoul(I. have bccn
the. c,:p,:clcd rcsult for a relauvc;:ly ncw- tcn meth� thal has n<;>t had rigid
standiltd proccdùm for opération and ltctetpTclation -0f rcsull& bctwecn labo­
ratôri�s. Howevcr, the;: dcgrcc of �fferenriation bci:wcen the sticlc.y .a,id 
uoiisùd,.Y-cottOIU was ç,:c;:cllcul for çsscntially evêry laboratory. Thb is strong
evidçftcc _lhat the mcthod is very sensitive ta vari&1îons in stid:ùiess 1111d 1ha1.
·,candardiution 9f ail asp,:cu of con\illcting the test should Ica� to minimizat:., ·

· iOll o( bct�eeti laboratoiy diffc�ccs. . . . . - . 

. .  A�t )ihlior i� · 1a�ratorics used a bcatiilg plate tempcnuur� of so•c and
._half; � ·90•ë; Al.$0 a.bo1.1c half cowuc;d·spots immc:cliatcly and half countcd 

.' 'aftci" 3b minutes:; No obvious-d.i�ccs weie nolcd' in rcsùlts that could be 
. . - •in:ibiÎtcd· th bcatlng plate tcmpçrature. Therc appcued to be a slight trend

·rç�ard highcr numtx:r.s of spoa; whcn counling afccr a 30-rniuuu: dclay, bul
. thi,; ÎS far fl'Oll1 coaclusive. The lCSt Wa.$ 01\0( dcsi,tncd to'Î.SOla(C lhœc 2 Va.ri< 
. · abl�: Ho;.,evcr, .one_ iabontory. tesccd· $Alllples· using both heating place · 
. . . . . .. . .. . . . . 
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Jll(qô Appendix S-7 

Standardization Proposais: The Thermodetector and its Methodology 

Richard Frydrych and Eric Hequet, CIRAD-CA, Montpellier, France 

1. Cotton Stickiness Problem 

The cotton stickiness problem in spinning is highly complex as stickiness may be caused by 
various types of contamination: 

• kernel, traces of oil, etc. 

• physiological sugars due to the plant 

• honeydew, sugars produced by homoptera, the aphid Aphis gossypii and the whitefly, 
Bemisia tabaci 

The most serious type of stickiness that causes the worst problems in spinning is cation 
contamination by honeydew. lt is found on the plant and al various stages of liber processing 
into yarn. 

On the cation plant, aphids and whiteflies are mainly found on the underside of leaves and on 
the leaf stalks. They produce honeydew, which is found on the leaves and on the liber as soon 
as the balls open. If climatic conditions are propitious, fungi develop on the honeydew to form 
fumagin. This can also be found on non-sticky fibers, i.e. in the absence of honeydew. The 
ginning process scatters honeydew droplets into the mass of libers and these droplets are then 
very difficult to be detected to the naked eye (Fig. 1). 

ln the spinning industry, honeydew settles on various machine parts, such as the carding feed 
rollers, the draw-bench rollers, the feeder tables and the open-end turbines. Apart from the 
frequent machinery downtime due to dirt build-up, honeydew causes yarn irregularities. 

The thermodetector SCT measures the stickiness of cottons polluted by insect honeydew. 
Figures 2, 3, 4 show the different types of honeydew recovered from a sheet of aluminium foil 
after testing on the thermodetector. 

ln March 1994, the International Committee on Cotton Testing Methods (ICCTM) of the 
International textile Manufacturers federation (ITMF), adopted the SCT thermodetector method 
as the reference method for assessing honeydew stickiness of cotton. The SCT thermodetector 
and its methodology have been staridardized at CIRAD in order to reduce the variation sources 
which can have an effect on the number of sticky points. 

2. Possible Variation Sources 

lt has been shown that the number of sticky points can vary according to the following 
parameters 

2.1 Opening Phase 

• Opener type: manual or mechanical 

• Gard wire cloth: effect of needles density and shape 

• The cotton must be opened by hand before being opened by the card wire cloth 

2.2 Thermodetector Phase 

• The level of the pressure on the lower wooden board applied by the hot plate and the 
upper wooden board 

• The temperature level of the hot plate 

2.3 Counting Phase 

• Aluminium foil cleaning 

• Light efficiency 

• Wail a few minutes before reading off the sticky points. 
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3. SCT Thermodetector Standardization at CIRAD 

3.1 SCT Thermodetector (Fig. 5) 

The SCT thermodetector (2) is composed of: 

• A lower wooden board placed on 10 springs, and covered with a copper-plated 
aluminium platen (7) : surface : 0.1408 m2 

• An aluminium hot plate : 

- surface : 0.1792 m2 which is under the caver (10) 

- temperature : obtained by an electronic regulator (11) adjusted to 82.52C and 
placed in an electronic box (9) 

- force applied on the lower board : 780 N ± 50 

• An upper wooden board : 

- surface : 0.1408 m2 

- force applied on the lower board : 589 N ± 50 

3.2 Accessories Necessary for Using the Equipment 

• Figure 5 

- stand (1) 

- box containing a lamp "PAR 100 to120 W, FLOOD 12Q or 30• 2", a fan (3) and its 
strut (5) ; the aluminium foil must be lit up by a low-angel light and the fan makes 
the fibers vibrate for a bètter reading off 

aluminium foil holder (4) and ils strut (5') 

- rolls of aluminium foil (12), thickness 1 O to 20 microns 

• Figure 6 

- mechanical opener : 

- 1 opener (18) covered with Graf card wire (13) : 

- main cylinder : diameter 156 mm ; width 220 mm 

- feeder : diameter 35 mm ; 

- gear ratio 1 /40 to 1 /41 

- card wire : needle = density 50 /inch2 ; height = 11 mm ; angle = 12Q/302 

- cleaning brush (15) 

- 1 needle (16} for removing web from opener 

• Figure 8: 

- cleaner (26) covered with non-woven f abric tram Chicopee ( rayonne + binder + 
impregnation of 10% minerai oil), weight 400g ± 50 

4. Methodology Standardization 

4.1 Testing 

• Setting Up the Equipment (Fig. 5) 

- pull forward the slide (10) carrying the hot plate as far as it will go, so as to slightly 
pre-heat the lower platen (7), 

- to start the test, push back the hot plate and draw a length of aluminium foil (12), 
matt side upwards, from the dispenser (4), 

- the samples should be conditioned and tested at a relative humidity of 65%. 

• Sample Preparation with the Mechanical Opener (Fig. 6) 

The accessories are as follows: 

- opener (18), 

- brush (15), 

needle (16) . 
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3. SCT Thermodetector Standardization at CIRAD 

3.1 SCT Thermodetector (Fig. 5) 

The SCT thermodetector (2) is composed of: 

• A lower wooden board placed on 10 springs, and covered with a copper-plated 
aluminium platen (7) : surface : 0.1408 m2 

• An aluminium hot plate : 

- surface : 0.1792 m2 which is under the caver (10) 

- temperature : obtained by an electronic regulator (11) adjusted to 82.52C and 
placed in an electronic box (9) 

- force applied on the lower board : 780 N ± 50 

• An upper wooden board: 

- surf ace : 0.1408 m2 

- force applied on the lower board : 589 N ± 50 

3.2 Accessories Necessary for Using the Equipment 

• Figt,1re 5 

stand (1) 

box containing a lamp "PAR 100 to120 W, FLOOD 122 or 30• 2 ", a fan (3) and its 
strut (5) ; the aluminium foil must be lit up by a low~angel light and the fan makes 
the fibers vibrate for a better reading off 

- aluminium foil holder (4) and its strut (5') 

- rolls of aluminium foil (12), thickness 10 to 20 microns 

• Figure 6 

- mechanical opener : 

- 1 opener (18) covered with Graf card wire (13) : 

main cylinder : diameter 156 mm ; width 220 mm 

- feeder : diameter 35 mm ; 

- gear ratio 1/40 to 1/41 

card wire : needle = density 50 /inch2 ; height·= 11 mm ; angle = 122/302 

- cleaning brush (15) 

- 1 needle (16) for removing web from opener 

• Figure 8: 

cleaner (26) covered with non-woven fabric from Chicopee { rayonne + binder + 
impregnation of 10% minerai oil), weight 400g ± 50 

4. Methodology Standardization 

4.1 Testing 

• Setting Up the Equipment {Fig. 5) 

- pull forward the slide (10) carrying the hot plate as far as it will go, so as to slightly 
pre-heat the lower platen (7), 

- to start the test, push back the hot plate and draw a length of aluminium foil {12), 
matt side upwards, from the dispenser (4), 

- the samples should be conditioned and tested at a relative humidity of 65%. 

• Sample Preparation with the Mechanical Opener (Fig. 6) 

The accessories are as follows: 

- opener (18), 

- brush {15), 

- needle {16) . 

International Committee on Cotton Testing Methods: Bremen _1998 



Appendix S-7 

The sample is obtained as follows: 

- before each trial, clean the opener card wire (13) with the brush, rotating the drum 
by hand. Every 15 tests or so, clean (14) under the equipment to prevent 
impurities from being picked up, 

- take a sample from the mass of cotton and weigh 2.5 ± 0.05 g, 

- pull the sample apart by hand and place it on the feed table, spreading it out over a 
length of around 11 cm. Start the mechanical opener to obtain a uniform web, 

- detach the cation web with the needle. Take hold of the end of the layer of cotton 
web (17), turn the drum using the handle and press down the web towards the feed 
table to help separate it from the pins. 

• Cotton Testing 

The Thermodetector is used as follows to test for stickiness (Fig. 7): 

- place the cotton web (17) on the sheet of aluminium foil (12) on the 
thermodetector, 

- · place a second sheet of aluminium foil (19), matt side down, over the cotton web. 
Flatten with the palm of the hand, 

- draw forward the trolley (10) with the hot plate. Press it down immediately on the 
sample using the 2 levers (20); press down hard to Iock the plate in position in the 
catches (21 ). This pressure lasts 12 seconds, 

- when the alarm sounds, unblock the 2 levers by releasing the catches (22) and 
push the trolley and hot plate right back, 

- quickly apply the upper wooden pressure board (23) to the prepared sample and 
Iock into the catch (24) until the second alarm sounds (2 minutes); mark the 
sample reference on the top sheet, 

- unblock the upper wooden pressure board by releasing the catch (25); swing up 
the pressure plate, 

- remove the prepared sample and leave it to stand on a table about 60 minutes 
before reading off the sticky points, · 

- the waiting time càn be used to prepare the next samples. 

4.2 Counting the Sticky Points 

Sticky points are read off with the following accessories (Fig. 8). 

• The box containing the spot lamp and the fan can be: 

- either fixed to the thermodetector when the sample to be examined is on the lower 
plate of the equipment, 

- or sat on a table when the sample has been placed on it, 

- in bath cases, the light should be just level with the aluminium foil, and the fan 
causes the fibers to vibrate for a better read-off. 

• A cleaner (26) covered with several layers of non-woven fabric removes non-sticky 
fibers. After a few hundred tests, it is necessary to remove the top layer of non-woven 
fabric. 

The sticky points are read off as follows: 

- remove the top sheet of aluminium foil (19) and place it on a table matt side up, 

- place the cleaner at one end of the sheet; merely draw it across the surface once 
without pressing to remove the cotton web; then in the other direction, to remove 
the fibers that are not stuck. This leaves the sheet with large, medium and small 
sticky points. Count only the sticky points with fibers (28) using for example the 
very practical counter pen {27). marking each point with the felt tip. The Figures 2, 
3, 4, show different types 'of sticky points, 

- sometimes, fibers remain stuck to the aluminium foil; they can be · removed by 
brushing lightly with the edge of the hand. If they do not corne off, they are sticky 
points, 
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- for the top sheet of aluminium foil, draw the cleaner across the surface in the same 
way as for the bottom sheet and cou nt the sticky points, 

- add together the sticky points on the top and bottom sheets. 

ln order to acquire a reliable estimate of the stickiness of the cotton, we recommend carrying 
out 3 tests per cotton. The mean of the 3 tests corresponds to the degree of stickiness. 

4.3 Statistical Analysis 

Such statistical analysis are generally necessary in research to show the difference between 
two treatments. Statistical analysis of the number of sticky points shows that the distribution is 
not normal ; the distribution is close to a Poisson distribution. The variance of the results is an 
increasing function of stickiness. Transformation of variables is thus required before statistical 
analysis of stickiness in order to stabilize variances and normalize distribution. Square root 
transformation should be used. 

5. Equipment Maintenance 

The thermodetector does not require any particular maintenance; nevertheless it is necessary 

6 

1] 

2] 

3] 

4] 

5] 

6] 

7] 

8] 

• to keep the hot plate trolley rails clean, 

• check equipment operation using 2 reference samples of cation. If no sticky points 
settle during tests, check the temperature of the place with a thermometer placed 
beneath il. The temperature should be between 80 °C and 88 °C and should be tested 
with the digital thermometer (sensor needle). This temperature is obtained by the 
electronic regulator adjusted to 82.5 °C. 

• check the fuse if the plate does not heat up, 

• · after, several thousand tests, if the cooper-plated aluminium platen is deformed by 
hard foreign bodies inside the samples, then replace il. 

• after several thousand tests, verify the forces applied on the lower board by hot and 
ambient temperature plates. 
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Figure 1. Honeydew droplets in the mass 
of fiber 

Figure 3. Pair of sticky points with 
attached fibers, on aluminium foil 

trf '' 
Figure 5. Thermodetector SCT and 
accessories 
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Figure 2. Small sticky point with attached 
fibers, on aluminium foil 

Figure 4. Small sticky point contaminated by 
fumagin, with attached fibers, on aluminium foil 

Figure 6. Mechanical opener 
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Figure 7. Cotton testing 
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Figure 8. Counting the sticky points 
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TIŒ USE OF THE ffiGH SPfJED STICKINESS DE'CECTOR 
ON A LARGE �NG�jof COTIO!II COMIN_G 
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. 1 

far somc:.ycar.. now, ail lhose il')volvc:d in the co«on indusuy, fiom growçr to
spinnct. have bccomc incrcasingly � by thc.sticldncss cocounti=d 
during co<ton•to•y;\m proa:ssing. aM. ha�c atlempted to find a remedy. 
Unforrun11.1ely. cven todny ît is vcry �ifficult 10 p�ly idcntify producer 
countrics alfèetèd by U!îs problem às sÙd:.incss Ï2; govcmcd by ·scvc:ral fucton; 
which inducc annual and spatial v;icia�ons that modify its in1ensity. Also, no 
oflicia.l system is yet available to classify this crilcrion, H1rthc.m\Qrc, as this 
phcno�on h:is altt:ady produccd m:uk«I ca,oomic effects, inform�rion 
conccming the origins of contamin:ilc� cotions il not ;ùw�ys m:idc av:ùl:lblc. 

Iatroducdon 

li .,..ilS 31 the beginning o( the: l 9110� thlll cena.in spinncrs noled Lhlll Ute 
spinning pr=s was substantially d.i�ruptcd by sticlcy collons. This sticl<;i­
ness can be causcd by physiologi<=.i,I sugatS produccd hy the plant or by 
cmomological sui;ar,; pro�ccd by ï11sccts. 

Scver:i.l :iuthors h:iV1! noie(! dut physi�logic:ù Sllg.u"S couse Sticlcine:·.s during 
spmnmg: 

Pcrkins (1971) report.cd !bat smllll greups of immature fibcn wcrc causîng 
problcms on thc: card web fecding rqllcrs llld lhat lhcSè eouons cont.ûncd 
very high eoncenrrutions of physiôlocical 511gaf$. He notcd mat it is 
ac:Msable not to use full typ:: of CQtto� in ,pinning. This l.iclc of rnaninl)' is 
al.•o lhc: origin of liber neps formed by fibers wigling during machine 
proccssing. � tangles icsult in � producdon of poor qu.ality yam that 
shows a IQw dyc affinity (Pcr1d11$ 11rid Ba.rgçron, 1980). 

W'faJJ. ( 1976) rcponcd that �ogar tevbls of Q_, '1, nr •�� dit! not causc :uiy 
pn,blen1�. ffc no(ed thal ..,hcn dc!.ili�g ..,j(h 11 low micronaÎl:c index. sugnr 
lcvds may rcach 0.8 "li. 

Entoroologic:aJ sugars arc produced ttY insecu exatting '1J.f!iltY &11b.sunccs. 
gm,::rally btown as honcydc:w. This hqncydcw O)llbrnÎl\:lles the fibcr and c.'111 
be round "' cadi $tep of fibcr � i.e.. liom tbc plant to the: yam 
(Héquct and Frydryc:b. 1992). The maiji pn,ducing in,,:cts � !fie aphid Aphil

gouypii, the 111hilo Oy &mis/a 141,,aq. and CO a lesscrcxlcQt tbc mêtdybugs 
FirruûJ. virgalJJ.. l'trpa««alS �o�and P� (Couilloud, 1986), 
The report ptcSCllb:d bac .on!Y � tbe l1ro .main pcgts. 

. ' 
. . : 1. .... ,• . • • 

Whcn ori die plant. aphids and .ituic flics nvc iminly_pn me�� of.. 
lhc lc:av= 1bcy pmx:oac die t;ap's cb\œê&og dÎœladOn system. s�ng :out 
the s:ap as food. They ex� � cinto Oie bves and omo lbc· li1;,cr:of 
op:n bolls eithc;r in � fonn of •.w.zi fine � o( dfl>p-leù (white rues) or 
111 lhc roau ot'largc drops,(aphids). ùiilsct cectain c;codî-cit)(1$ w âlt: fuand 

· growing oa lhe bol.'lcydcw (Hlllocks·a+ �� 1993), Canning fu:maginc..Jf; 
wgc: amourits of sugv ait: dq>ositc:d o;ito the Ica� lhcsc fonn dcoplets Chat 

0

fall OIUD mc fibcr-, causing .sub.stanij� a>ntimïn.ition. The � ()CQCCSS 
disperses ihc boocydew thus � it dîffiatlt_ to dcted. by e_ye. . . . ' 
Conons conwnînatcd by insç.çt�"1:d hooeydew c:ouse � �P-. 
lion$ from ihc ginning phase to tpi�ng opc:rationll: 

- Whcn proccs:sed by sa.w giruiirig. the rontamïnatçd. fibçf dcposits 
honeydi:w onto the lc:tb of lhe_i.iw aiid sôd:s dlCCC (Ddaurc. 1973). Fibc:� 

Joint; Textile �iiQuali�casurenÎcnts Çontcr,::ucœ 

·.-i
; 
., 

.· •,- • :· .. 

cloggc:d in the c:�rr:icror.1 prcvcnl the :iir fronl bting è;tu-;,�tccJ. 801h thcsc 
cff_ects n:quîre m11c!>îne sloppngc nnd clco.ning. )','hcn studying roller 

.:&.i!lning;·Kli�_ifa a,nd Ci=�· (19112).rcportciJ"output o'f� to-1- kg:�� gin· 
. . .rinc(pcr��:�i W� OU!pUI for dean cotton li 25 to 30. l::g°. . .. 

-·.:··._._.-·_: .... · . . : . ·. 
_., 

-·During �n�ing. the honeyd� an:u:hc,l to the liber gen_Cf"o.!ly stick:!; to all 
· ilemi thG! �ùrt_pt'CS,Slll'C, î;e. the c;itd rollers, those on ,hc drn..,ini; fr:"1111e, 

chc.brw_�-:;J.Dd.thc ,pînning nsscmbly (Perk.ins. 1983-:i.; Cutlc:ncchl t!.l al.. 

i988; Pcooll5, 1991; ShigQt.. r�., ... ;a, 1992). l11is honeyc:kw al�u. 
conœmînal.Cli the Utbles Utnt focd rolor-spinning openea and cnn bç Cound 

· dcposited within die rotors (�brquïé· �r al .. 1983). Thesc deposits c:iusc: the 
· · fibeni to.

-
risè upwards, lcading to i.m:gutrtrities in the card web and in 

&livert. This pn:disposes to brc:akages.in the yam and a.lters i1s qua.lily. 
M:u:hincs m\lSt bç $1oppc,J :ind clc.:incd :it a frcqucncy that dcpcnds on the 
.,;.lent of this conmminntion. 

Numcrous dc1cccion mc1hods h:i.vc: bccn dcvc:lopcd to mc.:\slli,;: stickincss 
and.rcducc ics effecu;. The CIRAD technology laboratory ho.s developcd 
1"'0 thctm0mech."1J1ie>I ....-.;:thods for this dçtc:,;tion: the SCT thcrmodctcctot 
and the lii&h-spccd H2SD. Both ,y,tems are prcscnted hcrc :ind h.i.ve bccn 
v:.<:d fo 1nc.-.s11� cnltnn.< frnm varinu� nrigin.<. 

Melhod.� and materials 

Thermodetedloo mdhod 
Priptjplt. This themlomeq,anical IJIClhod (F()'diych. 1986) combines lhc 

· c:ff,;ct of hc:.t 11nd prcssutc appl� IO 11 511mplc:: of c:otton plao;.,;t bçtwa:n two 
alummium plaies. lnc ;aluminium pl:ues � inerl 10 lhc t.c.,,'t samplé and 
provide r.ipid trnn.,;fi,r of the h,e:,t When the tempemtun, Înctea.'.e<;, the cotton 
n:I= its Wllla whlch is nbsorbcd by the honcydew. 'fhis thercfotc becomcs 
sticky. The honeydew conbined wifhin the CQtton s:imple. lhen sciclc.s onto the 
plBlcs. l'tt:ssun: îs thcn npplicd inuncdîlllcly o.l runbient tcmpcrnrw,, 10 lix Utc 
honcydcw to 1hc: plaa:s, :lnd thcsc spots can lhcn be countcd, 

'fhc:CO(ton sarnp!c:i$ � at6S % RH and at a tcmpcratwt: of21/C. The 
fo!lowi.ng mcdtodology is applicd: a 2.S g �pic of collon is opc:nc:d on a 
manual opcncr to fono a web with a. densiiy or 30 r/mS. This is llicn placed 
bctwccn l\Y(I shccts of �l1,1minh1m a.nd the cntin: 11S..o;cmbly is plAc:cd on the 
Iowa pla� or lhc thettnodclcaot and ho! pres.•un: is applicd for 1 Z seconds. 
This is foRowal hy � appf&Gd f'or2 nûnutcs at ambicnt tanpcr.irur,:. ïne 
assembly is thcn left for one hour bc:fon: 1hc stick y point$ on 11,e t•pp('r �l'ld 
lower $1\eets of :1)1,1mini11m :ire counlcd, 1bc a;,unt is cstablishcd 11S follows: 
the ootton web on the towcr shc:ct of lllunùnium îs mmovc::d. l'hc plate is 
clcaned .usi.ng a specia1 non-\1/ovcn c:lc:lning p;id imprcgn:\fed with minc:nu oil. 
1b: ,tic:ky point$ on the two � of alunûnium BIC thcn oowucd. lbc: test 
h �cd duce lima; p:r sample 10 �ne the cittt::nl of the S(ldcincss. 

, Higb,spççcl H2SD 

1649 

The main advantagç of t� lligh-$pccd .stid:inc.s, dclcçtor is dw ît can 
IIIOQÎI« md cvalww: ibc lticl<incs& of J)l'Odueùoa b�clies. If no mclhods -
avaibblc to monitor cotton. the en�� produclion m.y be oonddc.rcd as 
lidd;y � ia. pic.c will fall The ultinwè aim lhcreforc is ro pic:k oui non• 
Wcky coltOÏ, and al$o PfOVÏdc the D$Cr With B system [O rnan&Ge purchascs 
and siocb. . , 

The H2SD higlMpcxd stidâncss delcetoc (Frydrych tl al .. 1994) .pl'CSèn!$ 
· rhc f"?ilowing advanlll(;eS: 

human intervet1tion io s:unplc pn::p:iniâon and during sticlcinc.ss 
cvaluation is rçduccd lO a minimum. 
tbc meas�rêment i.e quantit.ativc. givirtg a honcydew count. 
it !S �llle to dc:tcrmirc the sizc of.Ulc sticlcy PQin1$, 
� rcsult îs obtainod evay 30 second,. 

Principk!.. 'The analyw; is pafonned at 65 2 % RH Md 21 1/C. A s;,,mple 
of cotton (about 3 gi-ams) is opcncd using a rotor to fonn a nulSS with a 
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• 1 

dcnsity of 3bo\lt 160 g/rnS. This is pbc(:d on iU1 aluminium plate _which 
pa.ucs succ=ivcly in front o( 4 st:iltions. Hot prcs.<urc _i� .1lpplic;c1 to lhc 

. umplc. The .c,;1mbin.:itio� of !hc waih in me; c<it't<>!l. �d !hc 1�pcnturc: 
· ilîff�rcntîafbçiwécn lhc hcat -applicd md· the ..luminii11n(pr6ouccs a-lhin 

·
. 
J�ycr o, �c:1ni::ss o'n .the:�l'l�t �hÎU�înium. 11l'c slid:y �Î!\.lli_li:(· èo�raèt 
will) the pl�!c an: fncd in plll.; by �urcc�crtod aL ambi�t .-�-m��iiiu,:. 
Tl)C cooon 1S thc:n rc:moved·and the stif,ky points au,: cvalua:[cd.by. an·nnagc 
an�yzer wliîch counts the: poin[s mlJ· dc1cnnincs thcir siu. Llkc ·r�r.thc 
.lhcrmodc(cclot.·lhn,c counl.!i arc� for e;ich samplc. 
. _: 

.· ! . 
Rcsull< an�Dl'!ÇUS§i<m 

J. Tc:sting of 96 çottons on the CIRAD bborutory SCT 
thermodctcctor: rdation.<hlp ben.i,;sn me,m and variance 
Nîncty-six cotton S3mplc:s, with lhrcc! replication.,, origînaüng in diO\:rcnl 
countrics and Silw-ginncd we:rc tcstcid on lhe thennodct.<:�tor. The inlra­
samplc: dîsmbution of the nurnber of s\id:y points was no! norm:il. The <lai.il 
were thereforç uan.sfonncd bcforc s$istical analjsis in order to st.abili;,:é 
the vari:inccs and normaliu cfülribudon (D-.igntlic. 1975). 

This choiec was ITllldG nfu:r a dÎa,glllln w,;is consrruclt:d showing thc dispcrsion 
of the m=ru: ;vid v;iri;u1Cè$ On a. logarithmic scalc. Figure I shows the li= 
rcbriOt\Ship betwccn the mcan and lhc:!variano::. givc:n by the cqu:itio,,: 

' 
Log (v;ufancc:+J) = 1.046 x Log (mc:411+1) widu = 0.78 

/\s the rclation$hip bc!Wcell die mi:an and the v;iri;mcc w;U cloi;e lo 
cquality; 1.11(: iniù:i.l d:11:a wcrc convënj:d into $ql.l:lre rool values. 

2.. Validation at the Cotton lncnrrnb>t.ecl laboratOry: 
m,;;en-variancc rtladonshlp 
llu.5 IDCllll-Variance rd:itionship w.s validatcd on 1ht r.hermodetcctor at lhc 
Couon [ncorporatcd lnboratoiy in Raleigh, tcsâng 829 $8mpl� with 2 
nepctitions. figure 2 $1\ows a n:latioNhip close to çqu."'ily, whcrc:: 

Log (variance+ 1) = 0.97 x Log (ll'IC4ll+I) - 0.004 with r = 0.84 

3. � cortoM tesla! on th4! CIRAD lJ2SD high-.spccd d4!t.o.ctor 
'Thç 96 conons a.l!:cady tc$tal on the SÇT wcrc also analyzed on lhc: H2SD 
"'Îlh lhrcc rcplications. The reh11ionshij, bctwccn the ine:an ànd chc variance 
is illustra1çd in figute J. This was:: 

Log (varii1Dœ+l) = 0.986 X Log(�+l) +0.1 r=O.n 

Thu.s. die H2SD a1so ga�c il rclatioostüp b,;twc,c:n lhc mcan and the vllriancc 
close to cquali[)'. 

!!, 1"hcrmodekÇ$0(,and H2SD: J"toec&ton oC Jhc rcmlb a.'! a funcdon or 
the numbcr oftc:st& : 

. 

1A the uudiC$ dc:scribed abovc. abc � used to plot _lhc c,;rvcs w� 
linle dlff=nt in practicc from Chose �alid for dic Poisson law. Thè· intra­
samplc distrib.ution of die numbcr Jr ,net.y points is vay do� to a 
PoÎSSQn,type cfuuib11tion. 1 

' 
'The pr=ision· of My aicll5urcmcnt nitÎ is gi� by the c:onfidc:nce intc:rval 
arollDd the lnc:lln. Ifit is �pred lhat� numbcr.ofstidr:y �is Collo�s 
Poissoa'� law, Che confidence lnrcrvàl will ho: asymmcDicc. ln CJISOI of 
PoÎ.5500°.c law for� , the coofidcnc:c in1crro around is dctmnined ·. 
by using l.bè ex.pression givcn belo\11 �ou. 1993, citing.�� 1990): 

l 1 � 1 1 '. 
-x u-:c/lJ�l'-�-x 11.W•ll:l:-c/l 
2r 2r 

1 
Wb=:: 

Joint: 

r = numœr of mcasurcme+ pcr s:uople 
· M = mcan obscrved : · · 

l. = tNe mean i
cr. ::: confi� lcvcl 

i 
1 

Textile Porocasing/Q11al11y ��CDIS Conrerenccs 
., . 

G<enerally, wc use the confidence lirnil.$ for the e>(pectation or a Poisson 
v:.ri:iblc (P_�rson illtd Hart)ey. 1976). For.

pr-acùcal rcJUons \&IC use ll se.ile 
. (fi�.4. ��:up;t,)'. Çli;IUrric: and Ch�line; 1996) to give this ïntci:v:il 
··.-·:·:is::1.f11ncàtn:i 1?f:'lhc nu�rorn:pclirioqs (t.;·2, 3): É;ich rncan olncrvc,fon 

lhç. Ji. �lliS tw':�. corrapooding conJi'dcncc_.intcrval of the ··uuc. AIC:ln :&S a• 
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. Cunciion of tl)Ç nùmti<:r of rep,!titions pcr-sample. 

S • .Relatiol1Ship. bctwcen .SCT th4!r.mnduss;12r 
-�-

t. vcry g� réfation.'>hip w�· of>t�iMd btt-.vcen the rcsulls for thc'?6 CO(· 
tons.on thc1h;,nuodc1cctor and on the H2SD 3$ :i. correl.ition coefficient of 
0.95 w:is �bserved (figui,: S). The dii.111 wen: conve:rtcd into squ.a11: rooc 
v;il� in ordci to mccl lhc condilio� rcq11irçd for lincat tegre$Sion. The re­
g=sion cocrticicnts U{C:I" such lhat. by retuming to the original sale, 1� 
number of-stick.y points dctcctcd by the H2SO wc;rc half lhe co·unl obuiincd 
on tli<; tliermodctccror, �h� the surface &rc:l countcd w:i.• 8-fold less. 
This is duc to the rotor opcncr which produ= excellent qua.lily cont.act 
t>ctwc:cn the .l.luminium plo.lc a.nd lhc s:unple. 

6. Relation.ship hcrween me SÇI cl)c:rmodctcctor and the ClRAD H2SD 
"M the Cotton lncorporatl!d H2SD 
An H2SD h8$ bccn insr.1\led .11 Couon lncorponiled in �cigh, The firsl 
v:,.ljd.\ùôn lCSlS WCtc œndUC[ed on a r:11\ge Of 42 SUCky (;O[làru,; of variou.ç 
origins (Afri� a:ntr.11 Asiu. USA. elG.). Tbcsc cottons WC('C ICSlcd on scr
and H2St> machioes at CIR.AD, thcn on the H2SD ac Collon lncorporatcd. 
'The rt:lati00$hips (figu"' 6) berween lhc n:sults givcn' by th= thn:c devicts 
weie Vc:l')'.good as 5hown by the corrclation C(ICffic;icnts bclow: 

SCT and CJRAD H2SD r = 0.9S 

SCT and Cot. foc. H2SD r = 0.97 

Results oblilincd on the CIRAD H2SD and the Conon lncorporau:d H2SD 
(figure 7) also $ho111Cd a good rclntlonship as the coefficient of corrcl;i.tioo 
bttWècn l.hcsc was 0.92. However, ;i slight cfilfacnc:c wa.s obscrvcd bctwccn 
the two rrlilclünes. îndiCIIÜng lhat a proocdurc stiould be dcsigncd for rhcir 
calibratloo. 

7. Advant.sgei: nt the hlgh-;g,zd H2Sl> detcdor 
Like the thennodetcctor. dic high-spccd H2SD gi11es quantitative n:sults. 
AS. die H2SD is cntmly :iutom:itcd, it �lS $Cvcr.iJ 11dVllilt.11gcs: it is fast 
as it ,eive< "- l'CSllll evt!l)' 30 :lcCOnds.nnd iis· spocd is similac to �t shown 
by commetdal 1:iVl maclûncs uscd .for Ille b:sle-to-bale detenninaiion of 
COl]l)O

.
fibcr �IÏC$, fllo operator cll'c:cl is iovolved as lhc opcràtor's 

rolç is �uo:d 10 fccding the: machine. 1bc sûcli;y points are counted md 
.sizcd by on image analyzçr. 

T c:su ooadudr:d on the lhcmtodctCC(ot' gi ve honeydcw-fiba-points of v:irying 
sizcs. ra.nging from mial.l honcydc:w dcposilS with a few fibers 10 v,:cy la.tge 
� with a vcrit1ble IUfi of liba-s. lt is obvious mat. during spinni11g, the.se 

. ·will bave difl'aait cffccts as rqatd$.�tarninatio11 of� cylindas and 
11,e lifting up and r:Olling round of fibct$. Slzing the sticky poibts is thtrefon: 
�dal ln ordct co corrcdly evaluatc lhc impact lhc:y have. 

. Wc tbc;r'çforc.an:ilyzi:d the.i,:s11ltS givcn by die rcmng or the 42 cottoos. 
Horiey� dc:posiŒ wœ: dividcd into three s\ll'f.lce � c.itcgorics. corrc::5-
ponding tQ SJNoll, rnc:.dium ;md large. We sel: the limits for lhcsc ca11:goTiC$ 
from 0W' èJ:pcricnoc gaîocd with �tid:y cottoll$: 

from 0.9 to S mm1 

fulm S ta 10 mm2 

grcaicr dwl I O nm,2 

For cach rcpetitio11, ti.blc: 1 $howi; the m<:llJI pcrcenu,ge by size of the 42 
collons.. This p;rççntagc appcars to bc."'.J:itively st.1.ble. The: ,mali sticlcy 
points-co�to 6S to 67 '*' of the total, the medium 14 to 15 % 3lld 
lhc-�ç 19·1o·20.'il,. 
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T ;,bic: 2 gives the sÎ7.è disuibutio11 o( lhc:- sriel::.y poi11ts for 4 co11ons, :ind 
shows th.:it c:ich cotton is vcry- di ffcrfnl f rom the ncx L; Cott�n no. 4. is the: 
ICJ.1.St -cont.ilro�re.d. ·w�h- ""�R oftlo sticky pain�. li·oJ'o'.CYC_r;. 2 ·of "thé:. 
s.1icl::y .pomli, w=· latgc:r. rhan 10 1\\IW. Cottons- ·t o..r\d. U: -� YC(Y. Jl�d,y 

· a:n"d Cl� pcrccn13ge· of sm.:ill stià.y �illLS in Corion 2..1 i�:VCI)' b.isii-(79;�_%): 
u opposed 10 only 63.5 'il, in ·couéh .I'. Cori�id�rab·I� ·,iu· vm:ibiüry is 
�rc:f.on:: obScrvc:d 411d .ic St.-crn< lil(dy jlhat thcse couoru; .will behave diffè,a.-
cnlly durin�spinning. i · · · 

Cgndli.çinn 

1nc thcmNd.:tc:ccor is used to dcto;I ebnons concaminatcd by ÎI\SéCC honcy­
dcw (Brushwood and P�ns. 1?9Jll ln 1994, tl� m.nchinc was villicbtc:d 
by ·,he ITMF (lntcm11ûonill Textile r,j:in11facturcr Fcder.tion) whic:h now 
l'Xommcnds this technique: for the: mc:u:urean<:nt of $tickincss .;11u,cd by 
insc:cu (r,:,fercnce 420/92). 

Although the thcrmoclctcc1or rcsolvedirhc problcm eauscd by mcl:incss, it 
is not sufCiciently r:ipid to give a b;lle!by baie cl:lssilication. Wc th<:rcfor,; 
dC$ip,ed ano1..her more rapid sticldn� delèl:tion sysrem (30 soconds) that 
is .ùso fully -autornan::d, to give a quil.n(illltivc dcrcnnination of the number 
of sticlcy points and mç;i,çul'e Lheir sizç. 

. 

An cxccllcnl cond3(ion is obtaincd t?etwcc:n Che rcsults provided by the 
SCT chcnnodetcctor ,md die H2SD, ,i\ Cl11ibration mcthod should ncvcr­
thç:li:ss be &:vcloped so lhal .111 H2S� maclûncs give consistci,t rcsuh.,.: 

Using thae ncw dctcction m;thods, �archer; c:an DQW obl4in •. continu-
0\IS .supply of rclinblc informarion abo� Che: stldciness pcoblcm in produccr 
countrics. 1bc:y should cvcn bi; 11blc i.o propo&c: s�lulions lO dccr<::IISc or 
cvcn c:limit1l\Cc sticldl>C$S, By can:Mly inixing o0ttons, !ipinncr$ wiU be able 
to rcduc:c; the. incidence: of $(ickinessÎ improvc equipmenL func:tion iUld 
enhancc tbc: qua.lity of the ymn produc:cd. 

Admowl�gmcnt 

Thcsc n:seacch ac:tivities was spon:so� by Couon lncorporuced. 
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Table 1: Distriblltion of sticq points by $Ïze c.iœgory (JITWI, mc:dium. 
Jar H 2 J rgç, ar4 . oottons X 

RepclÎào� 

.Rcpctition 1 
Rcpeticion 2 
Reœtiàon3 

rcpcQlions. 
Me.m pc:roentagc or r.ticky point5 by si2e 

calcgory 

Sm:all Medium 1...argç 
>0.8801D 5 > S to 10 > l0mm1 

nuns mms 

65.4 1.3.9 20.7 
65.6 14.4 19.8 
66.8 · 13.9 19.3 
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Table 2tSiz.e distribution by ote21orv for 4 cottQns 
Numl>cr é.,f iitid<)I ·poinl.5 

. :i;-siz�'c;aic:.e:ôi:v . ·-

·_c..:,tton-

; ·couon 1 

/cp) 
rcp 2 
rcpJ 

43· 
53 
4·1 
-46 
100 

28 
37 
22 
29 

63.5 

. 6 .. 
.6 

7 

9 .. 
10 
l2 

Mean­
Ptrcenuçc 
Cotton 4 
tep 1 
n:p 2 
"1' 3 
Mean 
l•nccnl.lgc 
Çotton 11 
rep t 
rep 2 
rcp 3 

5 

Il 

13 
10 

100 

J 
3 
9 
s 

51.7 

Il 
li 
n 
13 Mean 

P�l'ttl'lta,:e 
Conon23 
rcp 1 

19 
17 
23 
20 
100 ! 66.1 

n:.p 2 
rep3 
Mean 

h .......... t3PC, 

31 
24 
31 
251 
100 

J.S Lo variance+ 1 
. , 

� 
19 
25 
23 

79.6 

6 
13...7 

0 
4 
4 
3 

27.6 

2 
3 
2 
2 

11...7 

3 
3 
1 

1 

u 

Log (variance+l} :d 1.046 x Log 
(mean+1} : • 3 

2,5 

2 

1 

r = 0.78 

0,5 l i l,S 
Log(�+t) 

2 

•• 

. ID. 
22.6 

2 
4 

·o 
2 

20.7 

6 
3 
4 
4 

22 

Figure 1: Mean - v.uiance rdationship fdr- lhe dicnnodetector SCT

CIRAD lil.boratory (96 58111plc:.s). \ 
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Figure 2: Mean - variance rd:alionship for the <hc:rmodc�ctor SCT Cotton 
J.ncoq,or:i<cd labo�IO()' (829 .wnple1>) 
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�tor (H2SO), Cl'RAO .labontory (96 samplcs)_ 
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Confidence inten,al 
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Figure 5 : TIÎamodcta::tor SCT vs H2ÎsD on 96 cottoos froru diffcn:nt 
cow11:rics. CJRAD l.abofatory 
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Fig11re 6 : SCT vs H2SD on 42 collons from differcnt countric.�. CIRA.D 
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The SDL-CIRAD High Speed Stickiness Detector (H2SD): 
Improvements Incorporated in the Production Version 

R. J. CROMPTON I), R. FRYDRYCH2)

1)SDL INTERNATIONAL LID, Stockport, UK, 2)C1RAD, Montpellier, France 

Abstract 

The stickiness of cottons during the spinning process has now become a selection 
criterion in the spinning industry. It would therefore be advantageous at the production 
stage to evaluate the stickiness of each baie. The analytical rate of the H2SD detector is 
compatible with that of HVI measurement lines and the results it gives correlate well 
with those obtained on the SCT Thermodetector. The H2SD is therefore a suitable 
instrument for a bale-by-bale evaluation. In comparison with the prototype, the 
production machine has been improved for intensive use in an industrial environment 
and modified to provide easy maintenance. 

Introduction 

An analysis of the 1996-1997 season shows that cotton is grown in more than 70 
countries, with world-wide production estimated at approximately 20 million tonnes. 
Certain cottons disrupt the spinning process by depositing sticky substances onto 
machine parts that exert pressure and generate heat, for exarriple the card, drawing 
frame and open-end rotor turbines. These cottons are primarily contaminated with 
honeydew produced by aphids and whitefly. The resulting increase in neppiness and . 
irregularities decreases the quality of the yam produced as well as adversely affecting 
efficiency. 

For spinners, the stickiness of a given cotton has therefore become a major selection. 
criterion. Thus, cotton producers are sometimes obliged to sell their cotton at a 
discount. Under these conditions, a country or a region that has acquired a reputation 
for supplying sticky cottons may see its entire production down-graded, for quality and 
price, whereas in fact, a study may show that the major proportion of the cotton 
produced in that country is uncontaminated. The ability and capacity to characterise 
each individual baie for its degree of stickiness at the production stage can therefore be 
a considerable advantage, separating the uncontaminated cotton so that it can be more 
profitably utilised. Spinners could thus reduce the effects caused by contaminated 
cotton by using appropriate means, such as mixing cottons for which the degree of 
stickiness has previously been determined, decreasing relative humidity (Gutknecht et 
al., 1988; Frydrych, 1996), or using various treatments, such as additives (Perkins, 
1992) or washing (ICAC, 1994) etc. Cotton producers could also categorise cotton 
before sale, to obtain a better price. 

Testing the stickiness of each baie requires quality control equipment that is able to detect 
stickiness as rapidly as the analyses. perforrned by HVI lines for other characteristics. To 
meet this challenge, CIRAD has developed a high speed detection system that fonctions 
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more rapidly ilian ilie traditional SCT Thermodetector (Perkins, 1993). The equipment is 
ilie H2SD (High Speed Stickiness Detector). Here, we present ilie improvements made to 
ilie detection system and describe the performance of fuis machine which is manufactured 
in partnership wiili the SDL International Group in the UK. 

H2SD Detection and Measurement of Stickiness 

Improvements Made 

The H2SD (Frydrych et al., 1994) is made up of five work stations (Figure 1). A 
sample of cotton is opened, using an opening roller to form a pad and placed on a 
conveyor covered with a disposable layer of aluminium foil (1). The sample is carried 
successively and automatically from one station to the next. Heat and pressure are 
applied to the sample (2); in order to transfer the stickiness to the foil. The sticky points 
in contact with the aluminium foil are fixed by another application of pressure at 
ambient temperature (3). The cotton sample is then wiped from the aluminium foil (4). 
and the sticky points are evaluated by an image analysis system under specific lighting 
conditions (5). As these stations are independent, several samples can be processed 
simultaneously. Thus, the machine is able to produce a sample result every 30 seconds. 
This 30-second window corresponds, in fact, to the time required for the technician to · 
feed samples into the machine and note ilie reference name by typing on the keyboard. 
It will therefore be reduced still further when automatic feeding is operational and when 
sample references are entered using bar codes. Both of these options are under 
development. 

As the H2SD can analyse approximately 120 samples/hour, work was conducted to 
optimise the functioning of each station in order to render the machine compatible wiili 
intensive use in an industrial environment. In addition, access to the various parts of the 
machine bas been improved for· easy and rapid maintenance. This applies to both. the 
mechanical and the electronic sections of the machine. 

The opening roller (1) opens a cotton sample weighing approximately 3.5grams in 15 
seconds. This opening system bas been designed to provide maximum opening of the 
cotton while producing as little dust and as few loose fibres as possible; the system 
generates very little noise as it relies on direct drive motors for the feeding and opening 
rollers. The opening roller is housed beneath a rigid cover that is compatible with the 
processing of all types of cotton (saw-ginned or roller-ginned) and provides an excellent 
interface between the sample and the aluminium foil on the conveyor. 

A single housing contains the hot-pressure plate (2) and the ambient-temperature 
pressure plate (3). The plates are automatically cleaned after each test to remove any 
sticky residues. 

The cleaning system ( 4) for the aluminium foil consists of pneumatically removing the 
mass of unstuck fibres and discarding them into a container outside the machine. A 
rotating cylinder covered with a special non-woven material then removes any further 
fibres not adhering to the honeydew deposits. Before counting the sticky points, any 
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residual dust is removed from the image analysis station by suction, where the image of 
the sticky points is taken. 

The sticky-point counting system consists of a camera, standardised lighting and our 
own image-processing software (5). Information displayed on the screen (Figure 2) 
includes a digital image of the sticky points (1), a histogram of sticky-point size (2), the 
results including the sample reference name (3), the total number of sticky points and 
distribution in three size classes (small, medium and large). It bas been shown (Hequet 
et al., 1997) that this size distribution is very variable from one cotton to the next. 
Disruption caused in the spinning process probably depends on the size of the sticky 
points, as well as the actual number. Weighting of the total sticky-point count with 
respect to size should also be considered. 

The rotor, pressure unit, cleaning system and image analyser are independent modules 
that can be replaced with ease. The assembly made up of the conveyor mechanism and 
the modules is mounted on a slide system that can be withdrawn from the machine, for 
ease of maintenance. 

The machine's control system bas been concentrated in a rack configuration containing 
the various electronic cards and components. General system fonctions are checked on 
powering-up the machine and the automatic processes are controlled by a 
microcomputer. 

Results Obtained with the H2SD 

Fifty cottons by 3 repetitions (Figure 3) have been tested with the SCT Thermodetector 
and H2SD. A very good relationship was obtained between the results on the 
Thermodetector and on the H2SD; a correlation coefficient of 0.92 was observed. The 
data were converted into square root values in order to meet the conditions required for 
linear regression. 

- Conclusion 

As many cottons now show stickiness caused by insect honeydew, the development of a 
rapid method for the detection of stickiness is more important than ever. This will 
allow countries with a reputation for producing sticky cottons to make better use of 
their non-sticky cotton, and provide the spinning industry with a tool for managing 
cotton purchasing and storage. The H2SD high-speed sticky cotton detector provides 

· the ideal solution at a reasonable cost. 

The improvements made to the production version optimise the machine's operations 
for intensive use in an industrial environment and provide easy access to the different 
stations for rapid maintenance. These changes increase the machine' s reliability while 
conserving an analysis rate compatible with HVI measuring lines i.e. (20 to 30 
seconds). The results obtained with the H2SD correlate well with those given by the 
apparatus currently recommended by the I'IMF Committee on Cotton Testing Methods, 
the SCT Thermodetector. A bale-by-bale classification of stickiness for entire 
production batches can therefore be envisaged. 
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Under an agreement finalised last year between CIRAD and SDL International of the 
UK, SDL are currently manufacturing the SCT Mechanical Thermodetector, of which 
more than 100 are in use world-wide. The H2SD new concept unit is presently 
undergoing production evaluation at SDL, and will be available for delivery rnid 1998. 
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Figure 1: H2SD principle: five work stations 
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Figure 2: Results on the screen 
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Figure 3: Thermodetector SCT vs H25D on 50 samples 
from different countries (mean of 3 replications) 
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Table 7. Numbcr or s.unples and-pa=nt_classified inlo "(hcnnodelcctor 
sùdincss for secd cooon ..and lîn1-iii Tc:$1.2.- . 

. . . 

Prom ro·r-._ti�g 0 1 i .· 2 -; J T.ocal · .Misscd*_ 
0 Ï9 JI .· ... . "$ ."J8 .. 

76.32 7.89! 2.6·3 :JJ.16 100.9(). 9 
1 Il n: 8 13 .&5 11 

24.44 28-89j 17.78 28.89 ·100_1>0 
2 4 41 28 4 40. 4 

IQ.00 10.001 70.00 10.00 100.00 
J 2 11 3 l 7 2 

28-57 14.291 d.2.BG 14.i9 100_00 
Toi.li 46 21: 40 23 130 26 
Percsm 3S.38 16_1sl 30.77 17.69 100.00. 

•tooicates classificd as stick), whert not sticl:y � ns nol-stid::y when stick)'. 
rcgardlcss of h;:vcl : · . 

'

Table 8. Summ;,.!)'. dalll for Test J, 
Observatioos Rcsistancc lo�d Collon Sa.mplc # .TD• 

Ocmson 
24 6_S 6� L 1 3· 
24 6-2 GJ'J L 2 
24 6.5 6.5 L 3 1 

24 6.8 6.:2 L 4 0 
i4 6.4 6i9 L s 1 
24 6.4 6i7 L 6 0 
24 6_3 6)8 L 7 0 
24 6_S 6il L 8 
24 6.3 6/9 L 9 0 
24 6-7 7i3 • L 10 0 
24 6.2 6)3 L Il 3 
24 6.4 6:9 L 12 l 
24 6-3 6!9 L 13 0 
24 6.6 6[6 L 14 3 
24 63 6i8 L 15 1 
24 6.4 6i.4 L 16 2 
24 6.7 6l6 L 17 1 
24 6...5 6'.1 L 18 2 
24 6.3 6.4 L 19 2 
24 6.6 6-5 L 20 0 
24 6_8 �.s L 21 0 
24 6.4 {i.2 L 22 2 
24 6-3 d.2 L 23 3 

• 'Ibennodetector $1ick:inc:ss 

Table 9. �dlon of s!Îck:iÔéS.s twcd oa C{ÇIIl$0Q Tbc:mtodcctor 
cvalœtiOG of Tc,c 3. 1 

From TD raiing O 1 1 2 3 Tottl · Misscd• 
0 4 � 0 0 . 8 4 

2 

so.oo so.ob . o.oo o.oo 100.00 
2 S . 1 1· 7 

28.57 42.. 14.29 14:29 1«:,o.00 
0 · .. p :3 J .•. 4 

., 0.00 ... 0-Cf> . 75.00 . 25.00 100.00 . 
0 

2 -p z o , 2 
. S0.00 10,00 S0.00 0.00 100,00 

3 

Total . 8 .. ·P .6 · . · 2 23 
Pcnxnl 34-78 30.43 26.09 . 8.70 100.00 

8 

*lodic:atcs classifie() as sdcky wben I\Qt scid:.y or as DCX-sticky when sùcky, 
n:gardlcssoflcvêl · .�. l . . :.. · · . ·I · . . 

IE@J .·. ·E@J: 

DE".fECTION ANll .COUNTING Ol' TWO C01'TON 
. coiqAMJNxNTS:_ fitro.COAT ·FRAGMENTS 
.. ·. ·.:: ·· AN'b.:tiom:i:r)��i>�srts· ·. _-: 
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Àt prcscnl. man y cottons arcconlaminalc:d lo ,,.ar.ying dcgrccs by Sccd Coat 
. Pragrntnl.5 (SCF) i\nd inscet honcydcw_ Il is csscuti;,I to obU.in more 

information on lhc quality of the raw materilll and II more ptccisc 
dcscription of the yam quality. This p:lpcr dcals wilh lwo instrumc:nts 
dcvclopcd by Clracfs CoUun 1i:du,ology �bor.itory for dcu.:cting QOd 
counling UlCS(: two contamlnams. Thc rclation�hip ofTra.shcam (�n image 
analysis mcthod for counting SCF), ind A2SD (High Sp<:ed Sûclcincss 
Dctcctor) with refcrcncc mcthods is fjiscusscd. 

lntrO(!uction 

Tod:iy. in otder 10 mcct marl:.eC rc:quircmcnl.S • that are in part �latcd 10 
prôgrtsS made in SpÎllnÏtlg techniques • Ïl ÏS CS$etld3l tO oblaÎn mon:: 
informatloo on the quality of the raw mau:rfal and a more prccisc 

. dcseripcioa of the y.un quality. R.•pid masuremcoucc;hniques, c.allcd HV(, 
are CI.Urcntly cmp(oyed io ,ncasw'C · the icçhnologic.i) ch;lraci.cristics .of 
cot(on filxr. Thcsc tccl>niques are uscd fot commercial cl.lSsific.ilion 
purposcs and in varictal improvcmcnt progr.uns. on CQDdilioa in Ibis case 
thaI certain prCQutions arc œl::Cù (Gourlot et .ftcquct, 1994). Howcvcr. 
thcsc fi ber cl.issili�tion aitcrb suclt as lcngtll, stnngrh, mkrooa.irc, tn.Sh 
an: ins11fficicnt 10 predict lhc qualiry of the fini$hcd product ;ind arc wublc 
10 guanuuce lhat the spiDDing proccss wïll CWlcûon wcrcctly sinc:c: fibcr 
con1.1mina.tion tly fotcign ltlllttçrs. sucb as in._o;cct boacydcw and sccd co.it 
rr:i.smcuts SCP, "111.Y d.isrupl tlu:: pcoocss. 

1bcsc c:011t.1minanrs ma)' puslt down priCèS.for pn:,dgcct$ and b:lvc ncgativc 
effects on yam prod11ction and quality. Cind 1w thctc;ron:: devcloped 
cquipmcnl illld tcclmiqud foc use in its rc:scarch pl"Qgrams chilt ve întc:ndcd 
to rcd11cc tbcse cffc:d.s, j.ç. Trasbcam wcd 10 cvalaalc SCF, lhc SCT 
lhermoderector and npid H2SD detcctor (o mc:asun: cottoa sticlciness. 

F,ffeds or Contaminants on Y :im Ouality 

At p�c. seed � fragment ncppincss is a major raètor ��en ioto 
aceo1111t by Cirad as Chese mgmcnrs tcducc die cfficicacy offitx:rclcaning, 
incl"CIISC breabgc illcîdcnc:c: during spinuing (Pric:c, 1987) and affect lbc 
appcar:ancc.of lhc.)'am, Jt bas bce4 sbown dl2l dw: � is bèribble 
(B11chclicr, 1998). 

IDSCCt hooeydc111 dÏ$1'Up«s t!1c .spinning proe.ess by c:logsing equîpmcnc and 
rcsuh:s Ù1 pooruquality yffll. This yam shows fibcrneps "'ithoucboncydc:w 
B a.nd.c:a\lSCd by lb.e fibcrrising upwards B llld ncps that co,uain hoaeydcw 
(Fl)'drycb. 1996). lbc,c: inq,c:rfectîoo.s iDausc tltc toW c:ouat dctcnninc.d 
b)' capacitfve-$CZlSOr n:gularirrictcr, 

F.ignrc I illllS(nlCS thrcc cases ofncppiuess encoun=cd in Ring Spinui.og 
(RS) êieteacd on a .c::ipacitivo-scasor rcgu�r and w� ooly a 

. · dctailed anal)'l>Ïs of the� is able 10 dcn:nninc the olft'crcnt types: 

ÏD � (A). the riajoncy of the neps llrC sec:d COil( IJq>S with 
afcw fibcniçps {mature COUOo) md virtu:IUy no phnt debris 
ricps. Toml -ceps. nn.mbet lhmfo,,c corresponds to the 
11uinber or seod ccat mgmcut -ocps. 



in .c.:1se (8). the pcrccnbge of fibcr ncps is higbcr.as lh� 
. �lion is-insuffü;i�tly J!lll�rc. : · ... ·. .. 
: J� .. qsè. (Oi.:!h� :-coito'f· füivc bac�:: côn

_
tamÜ1�tt�_ by

. -honcydc"". wlûcb· cocrcspopds 10 a con&1dcnli.!C"-J11:o�rt1�D 
. . of .the nèps. "'"'" high Ji ber ncps courit" is largely. ·duc to 

s�ê.k.incs$." not to iltlf!"'IUfÎlj,. The rcbli�hip bc:\�ccn'.tol.11 
,n·eps and Secél" Co:it.Frai;rm-n< neps is less:pronoiln�· tfuln. 
in c:isè.(A). . . . l . . . .

fo-aU ca,i;s;·�ese for��mattcr-s in�n:jasc 1h
_
e numbci�f y�de�ects. Thc

_
y 

·also decrcase producuvuy and·rcquu� spcc1al proccss,ng by sp1nn=. lt 1s 
tliacforc essc::nti:,.l lo bt able 10 Îdcnlif!t and qu:i:n1ify this maUcrll.\: C3rly ilS 
possible. cithc:r during sclcction or pr?"essing. 

1 

Counting Sccd Coat F�ent.s in F� and Y::irn 

Tn.shcam w:i.s dcvcloped by Cirad io eslimalc the potcnti:il neppîncss 
ciused by SCF a( lhc carliest Sla(;C� ofrariclal brèeding p!OS™JIS (Gourlot 
<!r al .• l 99S}. Toi� method is based on image arulysis captu� by a c:irnera 
or Il scanning deVÎCC, and providCS Ser eOUnt ;,nd sizc În card web.

Prelirninal')I swdics, have demonscrate}i lhc: cfficiem:y ofTrashcam count 
on c.ird web to cstim:ue SCF nc:ps c�unt provided by UT3 (Zcllweget­
Ust.er) oo yam (Drcan el al., 1998). �'be.se rcsuhs ;ùlowcd the USc of 

Trasbcam on card web ;as an c.:1rly sckclioo mclhod i.a brccding prognms 
to detcrminc cultiv;u;'s SCF comcnl without neèd of spin�oç (B�chèlicr. 
1998). 

lo additio11 Co providing :l SCP t;OUDl and siu ia cal'lf webs, �thodology 
bas also beeu. dcvclopcd ID allow Tras�m 10 cou ne sccd coal aeps in yam. 
The y;irn is wouod arQUnd a whît,: platç for an image acqui$Ïtioo. SCF arc 
cou11ted and siz.cd by image analysis. Tipsbclun COUDlll were ver, si mil.Ir to 
thQsc obtained viswdly on the �roc yàms. Fisure 2 shows a 'Vt:ry hîgbly 
significntcocrelatioo b<;twccn Trashcam COUDIS on yam plate (IA Y ;uu) and 
that provided by vi.sual CQU!lting (Visuàl 't'am), 1k slope is aot differtnt 
fron\ 1 and 1he y-intercepl at lhe origiu nOl diff�at from O at a S% 
signifianc.c lcvel. 

-C.ounting SÇF on yam by TrashQJD is a mclltod d,:vetopcd ta replace 
dctailcd analysis on capadûvc-.sc:osorC'(cllocss tcsler whicli rcquùcs visl,l:l} 
examinatiOll of e;i,;b ocps on yam [and i, lhcrcfo� long and no< 
cconomically aeccptablc. Toda.y, lhe Or;id coUOQ lcdmology laboraiory 
uses TQsbcam for routine .inalysis and �ch worb conc:cmiog SCF. 

The following paragraph shows r:hc 1911llS obwnod by Tnshcam on 94
cottoas !bal wcn: riag-spD.fl to 20 rcx. yun. The 94 CÔdollS wcrc rcstcd for
SCP in 6bcc and in yam using Tnsh� aad Cor cvemi.ess 1111d �q,piocss ·
using un in usua1 glob:il :uu.l�is, 1 . · · 

1 
1 

!'!Juf!cam Validation ln Routine Awdysls
Figure 3 shows the' lèladonshi1> bcNleeii �CP cc1111us -yam (IA Y&!Jl) and
hl fiba- (1:,\ Rbc:r) provi� by Tràsbcam.·Thc éotrebacx, is � highly 
sigiiificant (r =.0.9t ••·). Th,escf"ÇSU_(ls" �fimi and �c mosb �cd
DD a. 'timïted amnbcr of c:oa.ons foc lhe deyclopmcD,t of 1hc: mcthod (�fa..d . 
cz'-,.1998). · . ! · · · · · · · 

Tlie �la.âor1sbip bcrweœ Tras�m couJ on Y2n1 plaie (IA Yaril) and toBI 
oq,s aoo%) couoted by' .un (figure 4) � a1so _ver; bighly rigaifican! (r., 
0.86•••). liowcvc:r.·.lhe diffi:renccs bctwCC1l !be two COUllts show 'lhat 
T� oqly by coasidcriag SÇF, cowlis far more mipetfecdonslhan.thc
U1'3 which is widcly osed in. �e indllSttj and counts all nep &sscs (SCP, 
fiber ncps ... ). A slopc of 1..S is obsccved"bctwC(:11 the two coun"-Cwith .a 
square roo1: cran.sforrnation of the d:ita"). l 

Trasbca.m m.casu�ments wc:re w:œ with Ïsettiags sui table for the d�u:tdon
of a.U SCP present in"tbe yam.. 1ne differehcc aorcd � ·nubam and 

1 

1 

Cotton Quality Meiuurc:ai.enu Cool'�tx: . ·696

. UTI ,counlS Qll be cxpl;aiocd by lhc: fac!. 1h;aqmallet SCF .may not be" 
. dëlç'ct�iiîi)m du/-10'-ihc di�sho1� �ppli,:d m-lhis -��- (291)91; 
. �eps}:Thi.Sîrif�fiOl).-providc·d·by

.
l\àsh�m may Wctl be c;Î' Î'l!��l for '

: iotion ·t,:sd,,,c:liers and spinners . 
: -. ... : . 

:. 
· .. Slicl<lnr:ss.MèllSUred by the R.11pid Il2SD Dctector

èouÔO_$tii:kîné:ss kvcl has·�c:omc a major selecùvc eriu:rion for spinncrs. 
ProdUCècr arc some1imcs thercforc obligcd 10 scll chcireot.ton al i discount, 

·�nd -undcr Lhc:sé c:oo<l:itions, the entirc production of :i country with a 
rê:put_ation fot" supplying sûcky conoos may be rcduà::d in pricc, ·evcn 
though ;a large part of tht liber crop is unconramin:1tèd. Obviously 
thcrcfon:, lhe ability to ch;arac1cri2.e èach baie for illi dcgrcc of slicldness o.t 
the production st:i.gc is :1 considc:rablc advant.nge as the unconuminated 
co«on CDn be soldat a higher pricc, 

Il has bccn dl!monstr.uell (Hcquec and Frydl)'ch, 1992; Frydiych t!r ul .• 

1995) by micro �pioning stick.y cottons and non�sùcky collons, lhal lhe 
numbcr of sùclc.y points dc!emûm:d on the SCT chcrmcxlcu:ctor aod oo tllc 
rapid H2SD dc:1ccror com:lates wilh the r:iumber of wraps duri11g spinning · 
and wilh thc

.
numbcr o( yun dcfccts. A study. fioanccd by the Common 

rune!. is cN1goirig io iodustry lo csUblish the critical thrc.shold for couon 
çonwnination. bcyond which problems appc;ir, rcsulting in m:1lfonctions 
:and poorcr qu.ality yarn. Spinners cou Id thus rcducc the ocgati vc cffects of 
sticlcincs, oo machines and oo y�ro quaJity, 11sing :ippropriatc mc;.ins such 
as mixiog cottotu or dccre."\sing the rcfaûve humidily of tlio: nùll (Y;11.:>, 
1990; Fcydeych, 1�6). 

. 

.Esu.bli$hing the sliclcines5 or cach baie n:quired a mactiine cap:iblc of 
· t;tpÎdly mc:asuring slid:iac.ss. SCT thcrmodeté:C!Or. lTMFrcfcrcnce melho,d, 
is Dot rapid aaou,çh lo wod. at the S:lme spccd the HVI lincs measun: aliter 
(ibcr ch�ctcristics. Hig'1 specd stickioe�s dctcclor (H2SD) has bce11 
dcvclopcd to mQSUll: stic1Q11ess far mon: rapidly than the SCT 
thermodc:tcç!ot. Thk m;,chinc provides ;,. rc:sult evc:ry 30 s and minimi.:c 
opcntot effccL 

Rel.itiouship Bclwccn HlSD and SCT 
587 nw COl10DS from vanOU$ ge<>graphi�l origins were lc:stcd on lhe 
thcnnodeu:cior aiid the H2SD ._,j[h 3 repctiùons pcr �mplc. A large range 
of stid:y c;onoas have bccn é::hosen, O to 150 sticky points detcrmin:1led 
with SCT, and in iddition YJe have includcd somc rarel)' encountcrcd very 
stieky caltons, more th;io 150 stick y poinlli.

The rcsu.lts show (figute S) lhat the H2SD-�ctcc1or relatiooship is 
exccllcnL r'OI' a large range of sticky cotton (0 lo 200 SCT sticlcy points) the 

· rcl;aôon is not lincar, the cxprc;ssioo is givcn �low: 

SQR.(H2S0)= - 0.021 (SC1)+0.952SQR-(SCf} +0.442 r=0.96 

. Howevei-, for� 
.
range of O to ISO SCT stick.y points (aho vcry stick.y). 

�®IJ"c 6 shows lhat the seladOI\Slùp is Jincv and m.iy be cxprcsscd as: 

SQR (H_�D) = 0.67S x SQR (SC1).+ 0.9 r., 0.92 

Of lhese 587 'cotions. 95 coitoos wcrc tested a second timc oo lhc H2SD 
with me: samc oumbcr of repclitions. An cx�llent corrclatfon was ootçd 
bc:twceD the two t� wilh r =< 0.94 (figure 7). Thc-rc:sulls of the two tests 

were close to bcîng cqual. A sati,tic:il ;ma.ly3ls sho111ed th.ac the 0.936 slopc 
of the rcgrcs5ioa line W&$ not diffcrcat from I aad t.hat tllc )'-Î.Du:rccpt ;u the 
origi.n co:11) was not diffc:reot !rom o_ This clearly demonstr.ues tha1 the 
H2SD mcdlod givcs rq,roduclblc rcsults. 

· Al�liàn of Veq Stid,;y / Non Stid.y 
· Cot.toa·San.tpl.cs on H2SD 

138 smiplcs from a vcry stick.y c:onon (�t.O.D A) and the samc numbcr of 
· 5llJDl>kS from a non-stick.y coa.oa (B) wc:,-e tcslt:d iheroa1ivcly on H2SD. 

1999 Bellwide Coqon Cool'-.nces 



-. 

. : : . . : . . . i . -�· ... ·. · .. ·.:···.. .. . . .. 
TodaY, mariy conons ·UC coatamjn.itcd to' vàrying:d�gr�··�·-��:Coat .... 
fragment .aod inscct hooeydC"'. (i:irad'.s couon lcchnology· _tabocatocy � 
devel?PC'1 teehniq�es for use in i� n:s=h prognims 'diar-.w: intéu&<Î té

> 

rcducc llJesc cffccts. ; · · ·. · 
' 
' 
1 . 

The Tr:.shcam <:ail 1:>e uséd 10 collf't SCF on yam in pra�t.il :ipplicalions. 
The rcsull!l obtained in routine uja!ysis demonstrate the cffi,;icncy of this 
mcdlod. 

The H2SD is now uscd in the dornmcrcial vc:r.;ioll, � corrclation with 
1hi,modcccctoris highly significahL The automatic clcaning opcratioo aftl!t 
everJ test is sufficicnlly efficietti to guanmce non•conlllmÎDiltÎOh or the 
ma.chine frorn ooe �le lo the Dc:J<t and co1UCqucnUy r,i.ie:,i rcproduciblc 
n:sults. A bale-by-balc c��ilic.'l!ion of fibcr on chc basis of ilS stic�inc!.5 
is now lhereforc possible. 
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EVl.DE,NC.€ ON Till': ORICINS 01.- SUGARS 
-. : ."·::,· CAUSING-STIC:KINESS IN corroN 

.-:··;/·{\-.i��J;:t;:�;::!�ftt, :· 
. . Te:ns T-ech ÙdR'�l:Y. 

Lubbock; TX . 

Ah1tract 

Silice 1he mid-1'990s, lhe lotcm.1àonal Textile Çc:nter (!TC) bas bccn 
cngaged·'ïn a ·colbborativc n:sqrch effort ;iim<:d at devcloping rclubte· 
rneasurements' fO(" stick.iness of cotton fibers. in ord�r 10 en11ble dfieicnl 
nun:igemc11t.of lhis conlamin:ition probltm. 

The HPLC is indis�=blc ·for idcn1ifyins lhe sources of sûc:lciness 
_ contamination (plant sugars vs. insecl honeydew and the 1ypes of insccts 

involvcd). Ncverthcles�. the HPLC i:3nnot be o1 good pte<lictorof stickiness. 
Apparcoûy lhe slickinc:ss potcnlilll of couon is not only linkcd to the 
percenbge of a specific sugar, but to die balance between the various sugars 
as wcll. Anothcr lilc.cly factor is that Jnodet'=ltc a.mountS of rainfall rcnderS 
the couon fiber less sûcky by diluûng the honcydew deposit� 011 lhc lint. 
$prt::2ding the: sug31'$ ovr;r :i l:irgr;r fibcr s•.11face wi1hou1 sisn ifiantly 
lowcring the sugar contcm. 

Introducüon 

Siocc ·t:hc mid-1990s. lhc lnlcmuiooal Tc:xûle Cc:nter (ITC) lus been 
cngaged in I collaborative rcse.itch effort .limcd al devclopiog reliable 
mcasurcmcnlS for stid:incss of cotton fihcrs, in ordcr to cnable efficient 
management of lhis con1aminalioo problcm. 

ln 1996. fifty baies wcn: selcctcd by PCC\ (Plains Cotton Cooperativc 
Association, Lubboek - USA) 10 tel a wide r.intc of sûck.incss duc to aphid 
(Apllis gossypii) in(Ç$t:ltion, Blr;vr;n ortti= b;,lr;s wcrc from one module. 

fo 1998, frft)' b:lles from Nitona .1nd fifty b.ales from Dilifomi.a "'ere 
sclccled by Calcol (BIÜ:cr5ficld, Çalifomia) to set a widc range of stickioc:ss 
due to white fi)' (Bemisia ub:iei) infestation. Wilhin the Califomia baies, 
23 wcrc baies cominç from one module. 

The baies wcrc broie.en and laycfCd. Tcn samplc:s wc:re talc.en from each baie . 
Stickincss da.la were colleclt:d oo the:ie cotions using the JTC's HPLC 
(High Performana: Uquid Ouomatography) insirumcnt and c:ard JNchinr;. 

R�ts and Discussio11 

'['t,c sÙg� prCSCIJt 011 dlc lint wa-c a1tractcd. thcn \hc 1500 _samplcs 
obu.in� wete aœ.lyud wilh � HPLC to ickutify entomologiè.il and 
pbysiologiw s11gazs. By a qc�l use of col"mns and cluaats, tbc s"gu, 
prestnt i11 thé t:itr,1et can be separ.ir.ed and characceriz..cd. The following 

· s'Ügars wcrc c:i�éctcd! lnasitol, · ttchal�, glucose. frucrosc, lhrctialnlosc, 
� and mclcù�. 1A tencnl tbese !ug;us acc.ount fot at least BS'J> of 
the·kno"'ll CMbohydri� presenl OIi booeyclew CQnl:U'nirutcd coltQa lint A 
high �ntage or mcJczjtosc' rcvcals the pn:sencc of apbid hoacydcw. 
w� with l:!oih-melezirose·and �balulose pre.scnt and ts'cha.lu.losc beiog 
domi_nant i�cates lllbitcflic:s. ThcodlcrS11gars 2rç gencnlly found on bath 
non�ontami�d �d hoiicydcw<oaœmin.ated oottons. Tarcziaslci using 
the ,aphis-stylct 11;clmiquc IO oblaln pure phiocm sap from coUOQ pla11lS 
sbowcil that'thé.majotsugar u.uislocau:d is sucrase(>�). Hc:ndri.x. (1995) 
�cd tmt "only a fcw of tht;: su gars i11 white fly or aphids h�cydew arc 
found in the _i11-=f s dici; most sugvs in lhcsc secretions are produccd by 
thè insects"from'·phiocm �p"� 1be glUçOSc; :ind fructose cont.àincd io the 
boocydcw ar� �'?!éd fiom sucrosc· by lhc io.secl. 

•.:. 
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·:.-.same conditions. The same wild strain growing on crude whitefly honey­
. . , dew in the nu trient base had a rate of 0.013 ppm/s which was comparable 
�10 growth on sucrose. Thesc rcsults indicatc that C02 

flux will be a good 

-method of monitoring microbial respiration during the screening and 
·developmentofbioremediation agents. A reliable reading cou Id be obtained 

,:_
i

_
}:: within one to three minutes after placing the sample in the test chamber. 

•. - n,e comparable result with filter paper or lint indicates that filter paper can 
be substituted as needed in later tests which will simplify screening of 
various strains and growth conditions. Seed respiration did not influence the 
results in these test which indicated that this technique will be applicable 
to later bioremediation trials. Severa! different chamber sizes arc adaptable 
to this system and a probe configuration for monitoring modules in the field 
is possible. 

Conclusions 

Based on a sample of 250 yeast strains collected from the phyllosphere of 
cotton and other plants in the San Joaquin Valley, the ability to utilize the 
sugars in honeydew seerns to be a rather conùnon and variable trait in this 
yeast population. These results indicate that further selection might yield 
good bioremediation strains. The ability of the C0

2 
measurement system to 

rapidly detect yeast metabolism on the lint substrate means-that this system 
will be useful in monitoring microbial activity during bioremediation. 
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Abstract 

Numerous papers have been published describing the disruptions of the 
spinning prcicess caused by cotton rendered sticky through contamination 
with insect honeydew. By contras!, few quantitative results are available 
conceming the actual damage caused by this stickiness. 

A project, labeled "The improvement of ·,h� marketability of cotton 
produced in zones affected by stickiness" is sponsored by the Conunon 
Fund for Commoditîes, and International Cotton Advisory Committee 
(!CAC) as supervisory body. The following bodies participate to this 

.research : Sudan Cotton Company (SCC) as project executing agency, 
Agriculture Research Center (ARC), Institut Textile de France (ITF), and 
Ci rad. One of lhe goals of Ibis project is to evaluate lhe effects of stickiness 
on the spinning process. 

A study was conducted under hygrometric conditions usually recommended 
from preparation up to spinning. 26 baies of cotton of different grades were 
tested. The study provided se'lleral important results concerning carded 
spinning. 

Firstly, a comparison of the results obtained using measuring instruments 
such as SCT, H2SD and HPLC (results from ITC) showed that H2SD seerns 
to be the most adapted method to predict stickiness during spinning. 

Stickiness monitoring through the different processing steps shows that the 
different cleaning and opening operations do not affect the stickiness level 
of the cottons. No notable disruptions during the different preparation 
operations prior to carding were detected due to stickiness, in 3 to 4 hours 
test conditions. 

By contrast, ail the machines from the card through lhe rest of the 
production line are affected by stickiness to varying degrees. The increase 
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in breakage and the reduced yields seems to be Iinked with the number of 
sticky points, with some imprecision due to stickiness distribution. The 
roving frame seerns to be highly stickiness sensitive. 

A correlation exists between the number of sticky points and the 
degradation observed in the quality of the slivers, the strands and the yarris 
for several parameters. The evenness of the card sliver and the drawing 
frame did not appear to be stickiness-related ; the effect on product quality 
is only statistically significant from the roving frame. 

Sensitivity to stickiness, from a quality standpoint, was entirely different 
from one spinning process to the other : white ring spun yam showed a 
significant degradation in nearly ail its characteristics (notably the mass 
CV%, fineness, thickness, neppiness, strength ·and hairiness), open-end yam 
was only affected for its strength and hairiness. This difference is assume 
to be due to yarn structures, and measuring device sensitivity. 

Although the correlation noted between stickiness and disruptions are 
statistically significant, some show relatively broad confidence intervals. 
The precision of the predictions for these parameters is therefore very low 
when establishing a critical threshold, i.e. the number of sticky points on 
the H2SD above which the stickiness will becomc economically darnaging. 

ln the conditions of these researches, any threshold could be given as a 
rougb guideline and actual values are Ieft to the discretion of the different 
users. 

RELA TIONSIIlP OF INDIVIDUAL HONEYDEW SUGAR 
CONCENTRATIONS ON COTION LINT STICKINESS 

POTENTIAL AND MEASURED SUGAR CONTENT 
Donald E. Brushwood 

USDA, ARS, Cotton Quality Research Station 
Cleimon,SC 

Cotton fiber stickiness caused by the presence of sugm can not only 
depend upon the total amount sugm, but which specific ones are present 
Studies were conducted to measure the stickiness potential of seven sugm 
commonly found in honeydew cottons. A single upland cotton was treated 
with pre-determined amounts of these sugm by misting with an air brush 
applicator. Resultant treatments were analyzed for sugar content to 
determine actual sugarretention. Stickiness measurements were conducted 
on rotary blended and hand blended treatment samples to determine degrees 
of stickiness at five different sugar concentrations. The characteristic 
boneydcw sugm trehalulosc and mclezitose as well as the disaccharides 
turanose and sucrose were found to ex hi bit higher stickiness potentials than 
the other tested sugm on the thcrrnodetector, especially at concentrations 
above 0.5%. Sucrose treated cottons did not get high ratings on the 
minicard test as observed for the sarne sugar on the therrnodetector. 

Introduction 

Plant sugm on the surface of cottons are part of the natural growing 
process. Lint stickiness often experienced during textile processing usually 
occurs when concentrations of these sugm exceed nonnal )evels. Plant 
sugars, although evenly distributed on the lint, can accumulate on card 
crush rolls, spindles, and other rnachinery that cornes in direct contact with 
the cotton (Perkins, 1991; Perkins, 1993). Sugar ex tracts from non-insect 
contaminated collons usual\y contain (except in the case of severe 
weathering and/or microbial damage) at least 10 identifiable different 
carbohydrates. The four most preva\ent individua\ carbohydrates in plant 
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sugars are the monosaccharides glucose and fructose and two disaccharide! 
sucrose and trehalose. Usua\ orders of concentration are glucose, fructose 

· sucrose, and trehalose (Brushwood and Perkins, 1996; Brushwood, 1997) 
Ratios depend upon a number of factors such as cotton boll maturity 
growing and harvesting conditions, area of growth, and variety. 

Another source of sugm on harvested cottons is from insect con-tanùnatio1 
such as the sweet potato whitefly (Bemisa tabaci) and cotton aphid (Aphi 
Gossyii). Contanûnation is commonly found on cottons grown in areas whe!l 
factors such as weather and-other conditions conducive to these insects exisl 
Each insect processes large quantities of plant phloem sap during feedin1 
activities. The excess phloem is excreted in the forrn of highly concentratet 
honeydew droplets that fall on the open bolls of cotton (falpay, 1983; 
Without vigilant monitoring and control of whitefly and aphid population 
during cotton growing seasons, the potentiaJ for honeydew contamination i 
high. Honeydew consists of highly concentrated .extremely stick: 
carbohydrates randonùy deposited on the surface of cotton linL 

Heavy honeydew contamination on cottons eau have very devastatin; 
effects in all phases of textile processing. Deposits on rol\s, blades an, 
other equipment sometimes make processing virtually impossible. Shu 
down and clean-up is costly. ln addition to the normal plant sugar. 
honeydew has been found to con tain the unique carbobydrates trehalulos 
and melezîtose (Bates et.al., 1990; Byme et. al., 1990; Brushwood an, 
Perkins, 1994; Brushwood, 1998; Hendrix et. al., 1994; Tarczynski et. al 
1992; Wei et. al., 1996) aJong with a number of more compte 
oligosaccharides that may also contribute to stickiness. The major suga1 
that have been îdentified and routinely quantitated by high perforrnanc 
liquid chromatography (HPLC) in whitefly contanûnated cottons, in ordc 
of prominence, are trehalulose, fructose, glucose, melezitosc, sucrosc 
trehalosc, and smaller arnounts of turanose (Brushwood and Perkins. 1994 
These seven sugars generally account for 80 to 85% of total know 
carbohydrates (Brushwood, 1997). Aphid honeydew, which contains Iittl 
or no trehalulose, is dominated by melezitose, glucose, fructose, sucros 
and smal\er amounts of trehalose and turanose totaling about 80% of th 
known sugm identifiable by routine HPLC analysis. Compositions c 
insect honeydew can vary depending upon a number of factors includin 
other host vegetation (Hendrix et. al., 1992). 

1bis work was conducted to deterrnine if the above su gars commonly foun 
on insect and non-insect contanùnated cottons were different in the 
individual stickiness potential when applied to cotton lint. Stickiness w, 
measured by the standard GRAF/IRCT therrnodetector (TD) and minicai 
tests at different concentrations. Stickiness ratings were correlated wil 
numerical modificd Perkins sugar test (Brushwood, 1998) result 
Identification of the sticky sugm could aid in research currently underw, 
to focus on eliminating or minimizing the effect specific sugm have c 
processing stickiness.

Materials and Methods 

Five different concentrations of the sugm glucose, fructose, sucres 
turanose, trehalose, trehalulose, and melezitose sugm were applied to 
non-sticky, non-insect contaminated 1997 Upland cotton. Each individu 
sugar or mixture was sprayed on the surface of a blended (5 passes throu1 
a Syncrornatic Blending hopper blender, Fiber Controls, Gastonia, NC 
cotton in 10 gram lots spread over a surface area of 500 cm1 on a Il 
loading balance. Applications were made using a Model 1500 Craft l 
brush (20 pounds regulated pressure). The sprayer provides a very ·fine mi: 
which aided in successfully distributing the sugars evenly on the expoS< 
cotton surfaces. 

Preliminary high performance Iiquid chromatography analysis (Dion, 
anionic DX-300 Spectrophotometer using a PA-1 column and isocra1 
mode) of sugar extracts from the untreated cotton revealed concentratio 
of the su gars glucose (0.05% ), fructose (0.05% ), trehalose (0.03% ), a: 
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F rom this specific methodology developed 
by Cirad, the scientist is able to widen 
his investigation to variable quantities of 

cotton ranging from 50 to 500 g. The choice of 
the amount of cotton will be induced by the 
cost of the studYt the kind of information and 

Box 1. Microspinning steps. 
The full set of spinning tests must be carried out in 
standard room conditions. 

First step: opening and carding 
The fibre preparation consists in blending, cleaning, 
disentangling fibres. It can be split into the two 
following stages : 

the accuracy of the results to be obtained. 

• Experimental procedure 

For industrial carded varieties of cotton, the procedure is as 
follows : first opening and blending of cotton, then carding, 
condensation of the web in a sliver, drawing steps and spinning. 
As far as the microspinn ing is concerned, the previous procedure 
is used by adapting it as a function of the quantity of cotton to 
be spun . 
The microspinning stages for an amount of cotton ranging from 
50 to 500g are showed in box I and figure I 
The Cirad uses a Platt microspinning equipment which consists 
of a minicard, a drawing frame, and an eight spindles spinning 
frame with double drawing, as well as a six Suessen open-end 
rotors. 

• Practical results 

According to the sample weight (figure 2), the sliver length is 
comprising between 15.6 and 175 m and the sliver counts range 
between 2 300 to 3 500 tex. 
From these slivers, it is possible to spin in ring spinning or /and 
rotor to obtain a yarn length between 1 OOO to 20 OOO m, 
depending of the count. 

O pening and blending: 100 g of cotton 
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- cotton opening and blending for samples of 50 g and 
over; for samples of 250 to 500 g, the sample is split 
into 5 parts of 50 or 1 OOg. The subsamples form into 
5 fleeces that will then be carded; 

carding operation provides the cleaning, 
disentangling and parallelizing of fibres while 
eliminating a part of the neps and short fibres . 
Depending on the starting weight of the sample, i.e. 50 
or 100 g, the outgoing web of a weight of 5g/m2 is 
taken either by the cylinder, respectively 
I = 0.77 m or 1 .57 m. 

Second step: drawing 
The drawing consists in passing the fibrous flow (fleece 
or sliver) between four pairs of pressing cylinders, 
driven at different tangential speeds. In all cases, it is 
necessary to perform three drawing operations. The 
first passage changes the card outgoing fleece into a 
sliver. The two other operations correspond to those 
performed in an industrial plant. Two ways : 
- sliver from the sample of 50 g is collected on a taken 
drum; 
- sliver from the sample of 250 g and over is collected 
in cans. 

Third step: ring spinning and rotor spinn ing 
Spinning consists in w inding the yarn on a support. The 
two main types are being used : ring and rotor spinning. 

First drawmg: 
fleece ui I llO g 

oicotton 

Conclusion 

It is a specific and original microspinning methodology 
which consists in processing both very small quantities of 
cotton fibres: 
• 50 g necessary to evaluate the varietal improvement 
• quantities ranging from 250 to 500 g necessary for 
researchers and spinners to evaluate the behaviour of cotton 
fibres in the spinning processes 
• the yarn length produced may be used to weave fabrics 
and to carry out different kinds of tests such as that of 
dveing affinity. 

Figure 1. Microspinning process. 
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Figure 2. Microspinning trial for different cotton sample weights (50 to 500 g) 
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Abstract 

A method to differentiate cultivars depending on their SCF contents on yam was 
developped in CIRAD CA using a GGP Uster Eveness Tester. Results indicate a 
high SCF heritability, but fabrication of yam is too costly to be used for breeding 
programs. So, a new method, using image analysis, has been developped for counting 
and sizing up SCF on card web. SCF counts were made on card web and compared 
to those obtained by Uster Tester 111 on 20 tex, 27 tex, 37 tex yarns for 30 cottons. 
Number of SCF on yam can be predicted with R2 as great as 80%. 

Introduction 

A recent report by the ITMF (International Textile Manufacturers Federation) 
entitled "Cotton Contamination Survey - 1993" studies "spinners' observations 
concerning the problem of contamination and foreign matter in cotton". The 
results of the survey indicate that contamination by "seed coat fragments"· is 
significant. It must be stressed, however, that degrees of contamination are not 
dealt with in this survey, and that the survey was carried out on samples from 
origins which are not necessarily representative of production. Moreover, no 
subsequent validation control was carried out. Its results, therefore, serve merely 
as a a general pointer. 
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These results can be found in the table I according to main geographic areas. 

The "seed coat fragment" problem is on the increase because of changes that 
have occurred over the past few years: 

• changes in ginning techniques: the number of devices for cleaning cotton seed 
and fiber has increased, as has their speed, making the process more aggressive, 

• changes in spinning techniques: requiring batches of fiber that are ever more 
homogeneous and free of foreign matter.

These seed coal fragments make up a large part of yam neppiness. Neppiness 
can be broken down into five categories and regrouped into fiber neps, seed 
coat fragments and miscellaneous fragments: 

• three types of fiber neps can be identified:

- '"shiny neps" are lumps of unripe fiber; they cause uneven dying of the 
cloth

·-·"process ·neps" are created during the various processing steps from
seed cotton to yam (ginning, cleaning, carding, etc .. ) 

- "sticky neps" are due to sugar on the fiber, the origin of which is either
physiological or, more often, entomological (honeydew); this sugar is
excreted by the aphid, Aphis gossypii and the white ny, Bemisia tabaci.
Contamination from insect honeydew can result in severe production losses. 

• "seed coat fragments" arise from cleaning and ginning the seed cotton as 
these processes tear off part of the seed coal, to which the fibers remain attached.
During spinning these seed coat fragments in the yam cause breakages and 
deteriorate the yam's appearance and increase production costs related to their 
elimination.

• "other types of neps" group plant debris such as leaves, stems, etc. and various
impurities; their presence is most often linked to the quality of the harvest and
the cleaning processes employed (seed cotton and fiber).

Incidence or SCF in total yarn neppiness and heritability 

The presence of SCF in \he fiber causes numerous problems during spinning (J. 
D. Bargeron and T. H. Gamer, 1988; G. J. Mangialardi Jr, 1988; L. Verschraege,
1989). Consequently, cottons known to contain large quantities of SCF are liable
to heavy downgrading on the market.

To try to contend with the problem, teams of breeders and CIRAD cotton 
technicians began studying the phenomenon in the late 1980's (B. Bachelier, 1992). 

First, it was necessary to find a way to measure the number of SCF in the yam. 
Second, the heritability of the character then remained to be determined. 

Measuring .the number of SCF in the yarn 

At present, all quality control devices measure all neps in the yam (fiber neps + 
shiny neps + sticky neps + SCF + plant debris); but although certain neps seem 
to result solely from the environment (plant debris and sticky neps), others are 

.· probably controlled genetically to a great extent (e.g. SCF). Yam neppiness­
measuring instruments available today do not evaluate this possible heredity 
factor. For this reason, CIRAD-CA in Monlpellier created a meihod whereby it 
was possible to measure neps in yam according to their type (R: Frydrych and 
J; Gutknecht, 1989; R. Frydrych, 1992). 

As a first step, a USTER GGP-IPI regularimeter was used fitted with an 
"imperfector selector" (USTER News 1965). Each yam underwent the routine 
global testing·(total neps) then a detailed analysis of neps to identify the different 
types of imperfection: SCF, miscellaneous neps such as honeydew, and fiber 
neps. 

The method is broken down into two operations: 

The yam unrolls for a limited time at a speed of 25 m/min, with the normal 
sensitivity settings chosen, e.g. -50%, 50%, 200% for ring spinning. The yam is 
retrieved on a separate drum. Total neps are counted. 

Secondly, the yam wound round the drum mounted on the upper part of the 
regularimeter is introduced into the "imperfector selector", which stops it each 
time it encounters an imperfection. Each is then examined carefully through a 
magnifying glass under intense light placed in front of the yam analyzer. The 
imperfections are counted by category: SCF, fiber neps, others. 
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The results obtained by regularimetry on 94 non-sticky cottons, spun in 20 tex, 
and originating in several African and South American countries, confirmed the 
correlation between SCF and total USTER neps. 

A statistical analysis revealed that the number of SCF in non-sticky cottons can 
be estimated fairly precisely by an equation which includes thick places and 
total neps, counted by the USTER (fig: I) (r - 0.984): 

SCF- -0.14 •THICK+ 0.96 • NEPS + 14 

In the case of sticky cottons, the stickiness potential measured by the 
thermodetector must be added to the equation. The equation developed afte1 
analysis of 70 cottons is (fig. 2) (r - 0.956) 
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SCF - -0.17 * THICK + 0.92 • NEPS·- 1.98 • SCT + 62 

The technique has now been adapted and can be used on UT3. 

Evaluation of yarn SCF heritability 

A preliminary trial using 5 varieties was performed at 6 different locations. The 
seed cotton produced was ginned and the fiber spun by ring spinning 20 tex. 

Total variance was broken down into varietal, location and residual variances 
Heritability was estimated using the ratio: 

Varietal variance/ (varietal variance + location variance + residual variance) 

Heritability thus estimated was 73.2%. 

At the same time, another trial in another country was performed using 6 varietie 
at 6 different locations. Estimated ·heritability was 76.1 %. 

It can be reasonably asserted, therefore, that the heritability of SCF in 20 tex rini 
spinning yam is about 70%. This high level of heritability is compatible will 
CIRAD's aim of setting up a genetic improvement program dealing with neppin� 

However, although the present technique for counting SCF in yam is automatec 
it is unable to meet the requirements of a strategy of varietal· improvemer 
designed to reduce neppiness, since thousands of yam analyses would b 
necessary. As the cost of a microspinning trial followed by quality control c 
the yam is very high, this method would be incompatible with the usual budge 
at a breeder's disposal. 

Setting u p  a quick method to count SCF on yarn 

To solve this problem, CIR AD decided to evalu_ate the number of SCF in a card we 
and to study the relation between this parameter and yam neppiness due to SCF. 

Materials and methods 

Two samples (500 g and 40 g) were taken from thirty cottons of various origins 

Each cotton underwent the following processing and analyses: 

• Spinning trials were performed on a Shirley-Platt microspinning machit
comprising a cotton opener, a card, a drawing frame and a ring spinning fran
using two drawing areas.

- 500 g of fibers were used in these tests to obtain about 13 km of yam of: 
tex, 27 tex or 37 tex.

- 500 g of fiber were divided into 5 parts, each weighing I 00 g.

-Each I 00 g sample was opened and mi_xed on our laboratory opener. 11
web was wound onto a drum 1.55 cm in circumference. Five webs we 
obtained for each cotton. 

- Each web was folded in the middle and inserted into the card feed roll,
The stationary nats were cleaned twice during each test. The cotton w 
produced was wound around a drum identical to that used on the open 
Five webs were obtained for each cotton.

- The first drawing, with a value of I 0.5, converted the web into a sliv
The sliver, which was 15.60 m. long, was collected in a can. In all, 5 sliv, 
were obtained lo be used for the second drawing.

- The second drawing was used 10 homogenize and refine the sliver
doubling at 5. The 5 cans were placed at the back of the drawing fran
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The second drawing, with a value of 10.5, resulted in a sliver 170 m. 
long which was collected in a can, then divided into 10 cans. Each can 
contained 15.60 m. of sliver. The 10 cans were placed at the back of the 
drawing frame for the third drawing. 

- The third drawing homogenized and refined the sliver by doubling at
10. To make 20 tex and 27 tex yam, the drawing used is 10.5; then the
sliver used to feed the 4 spindles of the ring spinning is about 2200 tex.
To make 37 tex yam, the drawing used is about 8.5; then the sliver used
to feed the 4 spindles is 3000 tex.

- For each spindle, a length of sliver was collected in a can and placed al
the back of the ring spinning frame.

- Ring spinning was composed of two drawings; the back draught was
fixed at about 6.5, the front draught fluctuated depending on the incoming
tex. Four spindles were used. For each tex, the length of sliver used was
divided to obtain:

- 1500 m. of yam for the regularimelry test (first replication). The length
was wound onto four cops;

- 1500 m. of yam to identify and count the various imperfections found
on cotton yam. The length was wound onto four cops;

- 1500 m. of yam for the regularimetry lest (second replication).

,perature and hygrometric conditions in the course of the study were 22"C 
50% relative humidity during spinning. 

h yam was analyzed on USTER devices as follows: 

- Regularimetry-: performed on a USTER UT3 regularimeter. The settings
.chosen were as follows: speed 50m/min., thin (-50%), thick (+50%),
ileps (200%).

-These settings were used for both regularimeter tests, i.e. normal test
and detailed analysis.

� Normal test: two replications were made, each replication using 250 m. 
of·yam per cop :X: 4 cops to obtain 1000 m. The mean was calculated. 

. . . - Detailed analysis: performed using a method developed at CIRAD to 
· identify the different neps obse_rved. Each imperfection was examined in 

detail using a magnifying glass and intense lighting. The yam was stopped
· · . for a given period of time (20 seconds), then loosened to obtain stabilization 

for  5 seconds· before reading. Imperfections were classified as seed coat 
fragments,fiber neps ( entangled fibers and sticky neps ), fragments such as
leaves. Percentages obtaine·d for each type of imperfection were adjusted to
total neps on 1 OOO m lo obtain the number of neps per type of imperfection
on 1000 m.

:ounting o_f impurities on card web. 

1r rapid counting method for estimating cotton SCF comprises: 

,nunicard 
:quipment for image acquisition: 

- a support for the card web
- a light source
- a video camera
- a PC 486 computer with video card
- software created especially for the purpose.

he 40 g fiber sample is put through the following steps: 

- The sample is opened by hand lo obtain a web of about 26 cm x 21 cm.

- The web is folded in four, and is carded with a smooth aluminium plaque
in place of flat.

- The fiber web thus obtained is wound round a drum.

- The web is then divided into three equal parts that are placed one on top of 
the other and are carded a second time, this time with a normal card flat.

- Once a regular web has been obtained, 4 layers of the web are wound
around a drum.
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- A second drum is �en_ introd�ced in or�er to wind another four layers
of web. The operallon 1s earned out twice lo obtain 4 webs of fiber,
each made up of 4 layers of card web. 

- The first web is placed on the examination plate (30 cm x 22 cm) and
3 video images are taken. Each image is processed by the software and
the result (number of objects and.size distribution) is stored in an ASCII
file.

To obtain high quality images, the fiber web is pressed against the examination 
plate. The side of thepressing instrument in contact with the fiber web is covered 
with a uniform white background. 

The software reads the image line by line and impurities are revealed by localized 
contrasts. Contiguous lines are then analyzed to describe the contours of the 
objects. The area of an object is overestimated because of the slight magnifying 
effect produced by the anti-reflection plate onto which the fiber web is pressed. 
For this reason, surface areas will be described in pixels rather than in mm'. 

The size distribution of the impurities is established according to 30 surface 
area classifications, from I to 30 pixels. 

Temperature and hygrometric conditions in the course of the study were 22°C 
and ·65% relative humidity during resistance and regularimetry testing. 

Results and discussion 

Number of impurities 

A statistical analysis of the number of impurities was carried out according to 
Fisher with 30 varieties and 4 repetitions. We corrected_ the number of SCF 
observed by Trashcam iri relation to the weight of the web analyzcd (0.5 g). 
Intra-cotton variance distribution is riot normal. A square root transformation 
of the number of impurities observed per 500 g of fiber stabilized the variances. 
The coefficient of variation for the transformed trial data was 8.3%, and the F 
test was significant at I in I OOO. 
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Figure 3 shows that the range of cottons chosen was very wide. 

Surface area of impurities 

Impurities were distributed into 6 classes for each cotton. The 30 classes of 
imperfections observed were reclassified into 6 classes of surface area . 

Distribution homogeneity of the surface areas for the 30 cottons was tested 
using Pearson's Chi' test. Toe· Chi' of 238.2 for 145 degrees of freedom was 
highly significant. This revealed that the mean distribution observed for the 30 
cottons (fig. 4) was not representative of all cases observed. Figures 5, 6 and 7 
show the different possible types of distribution. These variations in distribution 
forms depending on the cotton may be related to several causes (non-exhaustive 
list): 

- type of harvest (manual or mechanical) leading to variations in the amount 
of plant fragmentsin the fiber. 

- type and number of seed cotton cleaners in the ginning mill 

- type and number of lint cleaners in the ginning mill

- variety 

A precise study would be necessary to determine the impact of these different factors 
on the number and size of the objects revealed by image analysis. 

Subsequently, research was conducted on the type of object which could represent 
SCF on 20, 27 and 37 tex yam in _ring spinning: 

- objects smaller than 15 pixels are too small to be of significance on
the yarn.

- Objects larger than or equal to 20 pixels are not generally SCF; they are
often plant debris or are not categorized as neps by the UT3.

It was therefore decided to study the relation between objects between 15 and 19 
pixels and the number of SCF on the yam. 

Relation between SCF on the fiber web and SCF on the yarn 

Figures 8, 9 and 10 show the relationship between the number of SCF on the card 
web and the number of SCF on the yam. 

1995 Beltwide Cotton Conferences 



The correlation coefficient between-the card web and 20 le)( yam is 0.916. 

The correlation coefficient between the card web and 27 le)( yam is 0.912. 

The correlation coefficient between the card web and 37 le)( yam is 0.888. 

Conclusion 

The correlation between the number of SCF on the card web and the number of 
SCF on ring spinningyam is satisfactory throughout. The process is currently 
being computerized to obtain direct reading of the card web as it unravels. This 
method can be used in varietal improvement. However, investigations must 
continue to establish the impact of types of ginning processes on the number of 
SCF and their size distribution. 
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Table 1. Seed Coat Fragment contamination (from Cotton Contamination Suryey 
- 1993 - ITMF). 

. 

Geographic area .. Positives answers Number of answers 

South America 32.0 129 
North America 34.0 446 
Africa 38.5 385 
Europa 39.7 225 
Asia· 49.0 390 

World 36.2 1575 
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Figure 1. Relation between SCF and total USTER neps on a range of non­
sticky cottons. 
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Honeydew and Seed Coat Fragments: Identifying and 
Counting Two Major Cotton Fiber Contaminants 
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ABSTRACT 

Spinning techniques are constantly progressing. Equipment is getting /aster and more 
automated. Spinners are less and less tolerant of fiber contaminants. Honeydew and seedcoat 
fragments (SCF) are a major problem that cannot be detected by HVI systems CIRAD 
developed techniques for honeydew and SCF detection and quantified them for use by 
researchers, producers and spinners. Thermodetection detects cotton entomological 
stickiness, results being expressed as the number of sticky spots in the specimen, providing a 
sample of stickiness potential. High Speed Stickiness Detector (H2SD) is Jully automated and 
allows a hale by bale classification for stickiness at speeds comparable ta HVI speed ( 30 
seconds per sample). Results correlate well with the reference Stickiness Cotton Detector. 
Sticky spot size distribution is available. TRASHCAM image analysis on a card web detects 
seedcoat fragments. Results are expressed as an SCF total count in the specimen. Very small 
SCF are detected sa the results can be considered as samples of SCF potential. TRASHCAM 
uses a scanning device and a specific algorithm. SCF size distribution is available. Yam SCF 
assessment is possible without spinning any yam. TRASHCAM can count SCF in yam. 

Introduction 

In order to meet market requirements that are in part 
related to progress made in spinning techniques, it is 
essential to obtain more information on the quality of 
the raw material and a more precise description of the 
yarn quality. Rapid measurement techniques, (HVI), 
are employed to measure the technological 
characteristics of cotton fiber. These techniques are 
used for commercial classification purposes and in 
varietal improvement programmes, conditional, in this 
case, on certain precautions (Gourlot et al., 1994). 
However, fiber classification criteria such as length, 
strength, micronaire and trash are insufficient to 
predict the quality of the finished product and are 
unable to guarantee the correct functioning of the 
spinning process since fiber contamination by foreign 
matters such as insect honeydew and seed coat 
fragments (SCF), may disrupt the process. These 
contaminants may reduce producer prices and have 
negative effects on yarn production and quality. 
CIRAD developed equipment and techniques for use 
in its research programs that are intended to reduce 
these effects, i.e. Trashcam used to evaluate SCFs and 
the SCT thermodetector and rapid H2SD detector to 
measure cotton stickiness. 

Effects of contaminants on yarn quality 

Currently, seed coat fragment neppiness is a major 
factor taken into account by CIRAD as they reduce 
the efficiency of fiber cleaning, increase fiber 
breakage during spinning (Price, 1987) and affect the 

yarn appearance. This character is more than 70% 
heritable (Gourlot et al., 1995). Insect honeydew 
disrupts the spinning process by clogging equipment 
and results in poorer quality yarn. This yarn shows 
neps that contain honeydew, and fiber neps without 
honeydew, caused by the fiber rising upwards 
(Frydrych, 1996). These imperfections increase the 
total count determined by capac1t1ve-sensor 
regularimeter. Figure 1 illustrates three cases of 
neppiness encountered in ring spinning (RS) detected 
on a capacitive-sensor regularimeter where ônly 
detailed analysis of the yam is able to deterrnine the 
different types: 

in case (A), the majority of the neps are SCF neps 
with a few fiber neps (mature cotton) and 
virtually no plant debris neps. Regularimeter total 
nep counting therefore corresponds to the number 
of SCFneps, 

in case (B), the percentage of fiber neps is higher 
as the cotton is insufficiently mature, 

in case (C), cottons have been contaminated by 
honeydew, and therefore sticky neps corresponds 
to a considerable proportion of the regularimeter 
total nep counting. 

The high fiber nep count is largely due to stickiness, 
not to immaturity. The relationship between total neps 
and SCF neps is Jess pronounced in (C) than in case 
(A). In ail cases, the foreign matter increases the 
number of yam defects. They also decrease 
productivity and require special processing by 
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spinners. It is therefore essential to identify and 
quantify this matter as early as possible, either during 
selection or processing. 

Counting seed coat fragments infiber and yarn 

Trashcam, manufactured by CIRAD, capable of 
counting by image analysis (IA) captured by a 
scanning device, was developed to estimate potential 
neppiness caused by SCF at the earliest stages of 
varietal breeding programs (Gourlot et al., 1995). 
Bachelier (1997) has clearly demonstrated the 
efficiency of Trashcam counts in card webs and to 
determine SCF content when used as an early 
selection method in breeding programs. 

In addition to providing a SCF count in card webs, 
methodology has been developed to allow Trashcam 
to count seed coat neps in yarn. 

Fifteen cottons representative of a broad range of SCF 
contents were ring spun (RS) and open-end spun (OE) 
to 20 tex yarn. The SCFs in the card web were 
counted by Trashcam (IAWeb) and in the yarn by 
three different methods: 

a capac1t1ve-sensor regularimeter (UT3, 
Zellweger-Uster) based on a detailed analysis of 
neppiness (Frydrych, 1989). UT3 neps threshold 
was set to 200 % for RS, and 280 % for OE 
yarns. 

Trashcam on yarn plate (IA Yarn), 

visual counting of the same yarn plate (Visual 
Yarn), with two repetitions. 

Prediction of UT3 counts is more efficient for RS 
yarns (r = 0.87) than for OE yarns (r = 0.72) from 
Trashcam count on webs (Figures 2 and 3). This may 
be explained by the fact that UT3 do not detect small 
SCF which have been broken in smaller parts by the 
opening roller in the OE process. The comparison of 
Trashcam on yarn plate counts to the Trashcam on 
web counts give similar level of explanation for both 
RS and OE yarns. 

The Trashcam SCF count in the card web gave a good 
prediction of the number of SCF in the yarn spun by 
RS and OE. This technique is therefore suitable for 
use in varietal improvement programs (Bachelier, 
1997). 

A very highly significant correlation was noted for the 
RS yarn between the results of the Trashcam count in 
the yarn plate and that provided by visual counting 
(Figure 4). If significance is set at 5%, the statistical 
analysis shows that the slope is not different from 1, 
the y-intercept at the origin is not different from O and 
the correlation coefficient is 0.99. Trashcam may 
therefore be considered as an efficient method for 
detecting and counting yarn SCFs by image analysis. 

The correlation in OE yarn (Figure 5) was again 
highly significant (r=0.98). By contrast, the count 
provided by this technique was lower than the visual 
count (slope of 0.79). Thus, under the same imaging 
conditions, the Trashcam count is closer to the visual 
count in RS yarn than in OE yarn. This may be 
explained by the fact that the SCFs present in the OE 
yarn are smaller than those in the RS yarn and are 
therefore more difficult to detect. 

The relationship between Trashcam and UT3 results 
on yarn plate were highly significant for both RS and 
OE yarn (Figures 6 and 7 respectively). However, the 
differences between the two counts showed that 
Trashcam counts far more imperfections than the UT3 
widely used in the industry. This difference is due to 
the fact that the thresholds used by the UT3 prevent it 
from detecting the smaller SCFs. 

Stickiness measured by the rapid H2SD detector 

Cotton stickiness level has become a major selective 
criterion for spinners. Producers are sometimes 
therefore obliged to sell their cotton at a discount, and 
under these conditions, the entire production of a 
country with a reputation for supplying sticky cottons 
may be reduced in price, even though a large part of 
the crop is uncontaminated. Obviously the ability to 
characterize each bale for its degree of stickiness at 
the production stage is a considerable advantage as 
uncontaminated cotton can be sold at a higher price. 

Micro-spinning sticky and non-sticky cottons has 
demonstrated that the number 'of sticky points 
determined on the SCT therrnodetector correlates with 
the number of wraps during spinning and with the 
number of yarn defects (Hequet and Frydrych, 1992; 
Frydrych et al., 1995). An ongoing study financed by 
the Common Fund for Commodities seeks to establish 
critical threshold for cotton contamination, beyond 
which problems arise that result in malfunctions and 
poor quality yarn. Spinners could reduce the effects of 
contaminated cottons by using appropriate means, 
such as mixing cottons with different degrees of 
stickiness and reducing relative humidity (Gutknecht 
et al., 1986; Frydrych, 1996). They could also employ 
processing techniques, such as the use of additives 
(Perkins, 1992). 

Establishing the stickiness of each bale requires a 
machine capable of rapidly measuring stickiness at 
speeds comparable to HVI lines measure other fiber 
properties. With this as its objective, CIRAD has 
developed a machine capable of m·easuring stickiness 
much more rapidly than the SCT thermodetector. This 
is the H2SD (High-speed Stickiness Detector) 
manufactured in partnership with Shirley­
Developments Limited (SDL). The machine has the 
capacity to measure about 120 samples/h and has 
been optimized for use in industry. The different 
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mechanical and electronic sections of the machine are 
easily accessible to facilitate maintenance. 

Eighty-seven raw cottons of various geographical 
origins, were tested on the thermodetector and the 
H2SD with 3 repetitions per sample. Results provided 
by the thermodetector correlated well (0.92) with 
those from the H2SD (Figure 8). A good prediction of 
the relation H2SD counting to SCT counting can be 
proposed as follows 

SQR(H2SD) = 7 .26 * log[SQR (SCT) + 1] - 0.38 ; 

r = 0.92 

These cottons were tested a second time on the H2SD 
with the same number of repetitions. An excellent 
correlation was noted between the two tests with r= 
0.94 (Figure 9). 

The results of these tests almost equal. A statistical 
analysis showed that the 0.94 slope of the regression 
line was not different from 1 and that the y-intercept 
at the origin (0.15) was not different from O. This 
shows the high reproducibility of the H2SD method. 

Conclusion 

CIRAD Trashcam is used in varietal improvement 
programs to measure the number of . SCFs in card 
webs. Recently, Trashcam has been . shown to be 
suitable for counting the number of SCFs in yarn. The 
results in these tests were very similar to those 
provided by visual counts made on the same yarns. 

As far as cotton contamination by insect honeydew is 
concemed, the improvements made to the commercial 
version of the rapid H2SD detector have optimized 
this machine for intensive use in an industrial 
environment and have enhanced its reliability. The 
results with the H2SD correlate well with those of the 
ITMF recommended SCT thermodetector. A bale-by­
bale classification of fiber on the basis of its stickiness 
is now therefore possible. 
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Figure 1. Imperfections counted with the Uster 
regulator equipped with the visualising device. 
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Figure 2. Yarn to web SCF count relation - Ring 
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or c•a.-:1, sumrJe, CaJculat.ion ol' Pearson's coefficient l(iv<-s; skc,w­
ness Ul "0,20, KurLosie ll2 = 7,14. These valuP.s nre bolh hil(hlr 
imprnhRhl,• s,hith normR) di~Lrillution ( idelll vn)urH Kre: lll = O, 
02 C j ), 

Jn nt.Jdit.ion, il is cn~ily shO\.."n lhnl Lhc- vnriRncr of 1.hr• 
r f' ·' \1 J L ~ IS "Il i "C' r<• Il~ i "g f Il n C t j On "r s t. i r k i n ,. "~ ( C /' ' f,' i ~ ' ,l 1 ' 
Tr·11nsf11r1nnl ion of vttrintdc-~ ig t.h11~ rPqllired hc(orf' gt.nt.jsl 1c-HI 
RnRly~i.!t of st.ickin~ss, Choice of lRnsfo1·m11t.ion c:an he orir.11lc-d 
by plot.Ling" dispersion dia!(ram of mcans and variRnccs, Whrn 1,h<' 
Jogs or Lhe meRns are plotted on lhe x-coordinate and the lo!(u of 
Lhc varianc~s on the y-coordinate, if the point scotlcr lies 
r111rnJ lr.l 1,1)iit.h the hlsccLrix of lhr din~rnm, lh<' rrlnt.ion bctw~nn 
mc,ans Nnd v"riAnc<-s is of the follo~ing type: 

Logo' Loga • l,ogm 

ht•nc.c ai a*m 

Square root transformation should be used when variance, Rnd 
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SOME EXAMPLES FOR THE USE 
OF THE STICKY COTl'OK TRERMODETECTOR 

E. Hequet·, R. Frydrych0 and E. Goze·· 
"Technologists, -Biometricien IRCT/CIRAD 

International Center for Agrono•ic Research and 
Development, Hontpellier, France 

Abstract 

As regards the thermodetector, the relative humidity of 
he air has a considerable impact on the results 
btained. We have demonstrated that the storage of 
ottons has no effect on entomological-related stickiness 
easured using the thermodetector. In addition, a study 
n the number of neps on 20 tex ring spun yarn showed 
hat there was a strong relation between the number of 
ticky points on the thermodetector and the number of 
iber neps. 

Introduction 

The problem of sticky cotton has been worsening over 
he last few years. Simple chemical tests are not 
ufficient to measure the sticky potential of a cotton. 
·he minicard test is reliable for problems that occur in 
pinning, but it is both slow and costly; whereas
hermodetection is just as reliable and more rapid.

Materials and aethods 

The stickiness potential of a cotton can be determined 
1th a thermodetector. A 2.5 grams sample is prepared in 
ayer form, placed between two sheets of aluminium foil 
nd pressed and heated for 12 seconds· at eo degrees 
entigrade. Cold pressing in then applied for 2 minutes. 
·he sticky points on both sheets of foil are then counted 
ne hour later. Three replications were recommended whith 
. he current thermodetector 1Dethod, whatever the degree of
tickiness. This takes about 12 minutes, including
.ounting (1). The table l gives the stickiness potential
ccording to the number of sticky points.

Results and Discussion 

•istribution of the nuaber of sticky points with the
·heDIQdetector

As stickiness is expressed as a quantity, the results
:an be used in much more varied and powerful statistical
nalysis than that giving the grade of stickiness using
.he laboratory minicard. A study involving 75 cottons
·ith a wide range of stickiness has shown that the
.istribution of the number of sticky points is not
.onial. It is easily shown that the variance of the
·esults is an increasing function ·or stickiness
figure 1). The mean of the number of sticky points was
,ot different to the variance, the distribution should be 
:lose to. a Poisson distribution. Thus, any use of the 
:hermodetector for statistical purposes requires prior 
:ransformation of the data to stabilize the variance.
;quare root transformation can be used for this purpose.

)le influence of relative bWl!idity on theDIIQdetector
·esults.

This study was carried out on eleven cottons of different 
reographical origins representing a wide range of 
;tickiness. Each cotton was tested on the IRCT-RFl J 
:hermodetector under 5 hygrometric conditions ( 35\ - 45% -
i5\ - 65\ - 75\ RH) at 22·c. All measurements were carried
>Ut according to a factorial statistical design using three 
:eplications. 4 

Figure 2 shows that the number of sticky points 
:luctuates according to the relative humidity of the air in 
:he room. In the 55\ to 65% zone, the results appear to be 
;table and this is confirmed by statistical analysis 
·table 2). Outside this range of relative humidity the
1umber of sticky points decreases.

A supplementary study was performed to verify the 
;tability of the results in the 55 65% range; it 
indicated that there were no significant differences 
>etween 55%, 60% and 65\ RH (Figure J and table )). 

The thermodetector must therefore be used under 
1ygro111etric conditions of between 55% and 65\. 
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The influence of storage on sticky potential 

Certain spinners store their cotton in the hope that the 
sticky potential will decrease. Is this worthwhile? In 
April 1988, tests to determine stickiness were performed on 
a range of cottons that were more or less sticky (from o to 
150 sticky points) . Two and a half years later, in October 
1990, the same cottons were again tested under similar 
conditions. Two types of storage were used: stable 
conditions (58% RH, 21 • or fluctuating conditions (RH= JO\ 
to 70\ - t = 10· to Jo"c). 

Under stable conditions of storage (Figure 4) there 
was no significant difference (table 4) between the number 
of sticky points measured in 1988 (storage O) and in 1990 
(storage O + 2 and a half years), and this whatever the 
sticky potential of the cotton (no interaction cotton x 
storage). The coefficient of correlation as determined 
through regression analysis was 0.98. 

The same results were obtained under variable 
conditions of storage ( Figure 5 and table 5)) :· there was no 
signif:i<cant difference in the number of points recorded 
before and after storage, nor any interaction with the 
cotton employed. Under these conditions the coefficient of 
correlation was 0.95. 

It would therefore seem that storage has no influence 
on cottons that are contaminated with insect honey dew . 

Although these tests were carried out on samples of 
raw unpressed cotton, it would seem reasonable to assume 
that the ti1De spent in storage does not have any effect on 
cotton stored as bales. 

The influence of stickiness on the quality of yarn 

Thirty cottons of 6 varieties grown in 5 regions of the 
same country were spun using ring spinning to produce 20 
tex yarn. A detailed analysis was carried out on each 
cotton and the results are given in figure 6. The following 
points can be made: 

As regards the number of neps, we noted considerable 
differences between the varieties for four of the regions, 
which correspond to varietal differences. By contrast, in 
the fifth region we noted a marked increase in total neps 
and in fiber neps, whereas seed coat fragmE:nts remained 
constant. 

What is the 
characteristic 
varieties? 

cause. of this increase in fiber neps, a 
that is relatively constant in IRCT 

An analysis of the stickiness potential of cotton using 
a IRCT-RF13 thermodetector showed that each cotton from 
this region presented a high degree of stickiness. This 
stickiness led to disruption during carding, drawing and 
spinning, and resulted in the production of a more 
irregular yarn and thus an increase in total fiber neps. 
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T,able 1: Stickiness potential level 

Level 

>,. 

B 

C 

D 

E 

NUJlber of 
sticky 
points 

0 - 2 
3 - 16 

17 - 32 
33 - 53 

> 54

Stickiness potential 

no sticky 
light 

mediu111 
heavy 

very heavy 

Table 2: Effect of relative hu.idity on the nu.her 
of sticky points with theraodetector. 

Relative Hllllidity Nu.her of sticky points 
square root transforwation 

35\ 4.17 C 

45\ 5.34 b 

55\ 6.51 a 

65\ 6.63 a 
75\ 4.23 C 

CV\ = 13.6\ F = ••• 

Keans with the same letter are not statisticaly 
different according to the Newman-Keu:J_s t�_s..!,_ __ 5\_J.�y�l

Table 3: Effect of relative hllllidity on the nu.her 
of sticky points vith theraodetector. 

Re1ative Hllllidity Nllllber of sticky points 

55\ 
60\ 
65\ 

cvt = 3.9t 

square root transforwation 

3.95 
3.97 
3.96 

F - NS 

Tab1e 4: Effect of storage on the nllllber of sticky points 
vith ther.o<iete:ctor. Constant conditions 

Storage 

No 
2.5 years 

CV\ = 13.9\ 

NUllber of sticky points 
square root transformation 

4.09 
4 .21 

F - NS 

Table 5: Effect of storage on the number of sticky points 
vith theraodetector. Variable conditions 

Storage 

No 
:2.5 year& 

CV\ - 13.9\6 , 

Number of sticky points 
square root transforwation 

5.39 
5.45 

F � NS 
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The I.T.M .F. report "Cotton Contamination Survcy 1991" involving the participation 
of 201 comparues based in 22 diffcrcnt countrics, alerted the industry to the fact that 27 % 
of cases prescntcd problems of sticlcincss comparcd with 21 % in 1989. 

Thesc figures indicatc a marked detcrioration in the situation in only 2 ycars. There 
is a considcrable increase in stickincss exccpt in Europe . The Sudan remains the country 
most affcctcd, but the North Amcrican zone with 31,7 % positive cases, is now al the same 
level a.s Africa (without the Sudan) ie. 32,7 % positive cases (sce figure 1). lt should, 
howcver, be noted that this survcy only dctcnnined the prescnce or absence of stickiness, 
rather than its intensity. lts conclusions should therefore be considered with care as cottons 
that are only slightly sticky do not systematically lead to problems during the spiruùng 
rroccss . 

ln Europe, 17,3 % of cases were positive whereas the figure was 15,7 % in 1989, 
in Asia 21 % versus 13,3 %, and in South America 10,8 % versus 3,81 %. Stickiness is 
thcrefore an ever increasing, worldwide problem. 

Many research projects have been initiated to examine cotton stickiness in spinning 
in order to better underst.and the phenomenon, dctcct stickiness and eliminate its cause. 

The problem is very complex bccause the sticklness of cottons from differcnt 
scographical origins may be due to a variety of factors, the cffects of which are detailed in 
the spccialized literature : 

- va.nous contaminants such as secd coat fragments, insecticide, oil, 
etc . .. (figures 2 and 3), 

• physiological sug~. 
• entomological sugars. 

The latter are excrctcd by two homopters : the aphid Aphis gossypii and the aleurode 
/Jcmisia tabaci. Thesc excretions (usually called honeydew) can be found throughout the 
different stages involved in the transfonnation of cotton fibers, i.e . from the plant to the 
yam. 

t'"•• ••r,, ",...~~ b•W":'"" ~ .-.. i-;r,-::~ .;.,:'l',-.~ .. v!rl l;·,•.· .-•r;.'I 

IIONEYDEW ON TIIE PLANT 

Aphids (figure 4) and aleurodes (figure 5) on Lhe plant arc csscntially found 
undemcal.h !caves and on lcaf stalks . TI,ey excrete honeydcw onlo the !caves (fisurc 6) and 
onto the fibers of open bolls (figure 7). If climatic conditions arc favoral.Jlc , fungi start to 
dcvclop on the honeydcw to fonn fumagin (figure 8) which can also be found on non-sticky 
fibers, i.e. in the absence of honcydcw (figure 9). If the quantity of sugary dcposit on the 
leavcs is SUbst.antial; droplets fonn at the lcaf tips beforc falling onto the fibers (figure 10) . 
Thcse droplets, plus the honcydew directly excretcd onto the fibres, combine to producc vcry 
high concentrations (figure 11 and 12). The ginning proccss disperse.~ the honcy dew droplcLS 
along the fiber (figure 13) and by rcducing thcir sizc rcndcrs thcm difficull to detcct with the 
nakcd eye. 

IIONEYDEW DETECTION ON Tl IE FŒER 

Severa( mcthods are employed lo detect sticky collons : 

• simple, qualitative chcmical tests (FEHLING-MASSAT, l'ERKINS etc.) as..;c.,~ 
rcducing sugar.;, 

- more complex chcmical lests (thin layer chromatography. gas chromatography, etc.) 
arc uscd to measurc reducing and non-reducing sugars, 

- the mcchanical test involving the· (aboratory minicard is recognizcd liy the I.T.M .F . 
as an international rcference ; this lest fumishes qualitative rcsulL~ : the equipmcnt is no 
longer in production, 

- lhermodctcction u.~ing a Lhcrmodctcctor fumishcs quanliLative rc.~ullS : lhis tC.\1 is 
increasingly uscd by both the industry and laboratories as shown by the numcrou.~ machines 
currently in use worldwide (more than 53 machine.~ in 1992, figure 14). 

At the I.R.C.T. the.se different tests are used spccifically for diffcrcnl studic.~. 
Complex chemical tests are imployed to idcntify and quantify the differcnl sugars prcsent in 
honeydcw and the minicard used to analyze ail types of stickines.~ (honeydew, crushcd 
kcmels, leavcs) . ~ the principal source of stickiness in spinning is currcntly duc 10 cotton 
contamination by inscct-dcrived honcydcw, rescarch workci-s at the I.R .C.T. , tcchnologis1s 
and entomologists have becn us_ing thermodetection for scvcral years. cvcn at production 
sites, in the application of ongoing rescarch programs and for the large :;cale dctcction of 
contaminatcd collons. 
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' ll1c slutly of collon s1ickincss using the thcrmodcll'Ctor has rcn~all-<l the prcs1illù' 111 
diffcrcri"i types of honcyt,lèw wi thin the fil)<~r 1h;11 can be visualizctl after ;malysis hy tlu: 
1h,·rr111><.lcl,'<'lnr: 

- ,·cr)· srn:ill si1.c horH!)'ucw. figure.: l.'i 
• honcytlcw i;rnup , fii;urc 1 (,, 

l.irgc hnneydcw, figure 17, 
- .~mali honcytlew with fumagin, figure 18, 
- large honcytlew with (umagin , figure 19. 

Ali thcsc tliffcrc111 fonns of honcytlew eau)'(! various. tlcgrl'CS of tlisruption during 
spinning ; thcy intlucc incrca~ irrcgularitics in slivcr and yam, occasionally !cati 10 y;1rn 
urcakages. rotor clogging antl machine shut downs. 

Stuclics have l>œn conductctl in the tcchnology lal>nratory 10 tlcmonstratc the impact 
<Jf c.:0111m stickinci;s on yam ncppocity , Whcrcas l/STER rcgularirnctcr tlctcnninc the ovcrall 
numbcr or ncps, a tlctailctl analysis of the yam has now bccn dcvclopl'<.I using 1hc l/STEI< 
(i(il'. I1'I rci;ulaIor 10 itlentify imper(1..-ctions antl classi(y thcm inlo various (rngmcnl.~ (sIc111 
fragments) , SC..'<-<l coal fragments, (ibcr ncps, honcydcw. figures 20. 21, 22, 2J m. 
1:KYl>KYCII et J . Gl/TKNECHT. 1989, Cor. fib. trop.). 

Rcsuhs shu-.·1..-<l the inOucncc of honcydcw on the numl>cr o( ncps. 'Jhiny collons fn1111 
(, varictics grown in 5 rcgions o( the same country wcrc spun using ring spinning 10 producc 
20 tex yam. A tlctailctl analysis of yam impcrfccrions (figure 24) showcd that, for 4 of the 
sites, the· numbcr of sccd coat fragment~ was vcry close to the total numbcr of Ustcr ncps. 
ln this case, the numbcr of fi ber neps rcmained relatively constant. The numbcr of total Ustcr 
ncps at the (ifth site was clevated and relatcd to a vcry high numbcr o( fibcr ncps. /1. 
thcnnodc1cc1or lest showed lhal lhcsc collons had a very high stickincss polcntial. 

lhis e.~amplc Ici us to pcrfonn dcrailctl rcgulator and thennotlctccrion analyses on ïO 
i:ollrms spun ro protlucc 20 te.~ yam. 111c range of collons studicd was from 140 ro IOï,l 
UsH:r ncps and from J to 116 sticky poinL~ on the 1hcnnodc1cc1or. Figure 25 illustratcs the 
strong rclaIionship bctwccn rhc numbcr of sticky poinls and u~1cr ncps. An cxaminatinn of 
figure 25 shows that it is or no praclical use 10 takc account o( stickincss potcntial in l'ollons 
that arc only slightly sticky. as thcy do not lead 10 any measurable disruption of the spinning 
·proccss. As regards · vcry ~1icky collons (more than 32 ~1icky points), lhe impact un thl· 
nurnhcr of fibcr ncps is vcry clcar. 

A tlctaik-<l analysis of rhc yam showL-<l . that ncps protluccd by stickincss arc of 
dilfcrcnt types. fonns and si1.cs : 

• ncps fonncJ by slickines.~ pulling up the fibcrs during the ring spinning pmccss 
(figure 2<,). 

- n.:ps with a small honcydcw accumulation (figure 27), 
- ncps with a large honcytlcw act-umulation (figure 28 and 29). 
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Figure 1: Dcvcloppcmcnt of stickinc.~s from Cotton Contamination 

S111·vcy ITMF 

Figure 2: Crush kcrncl on card rolls 
(glandcd varicty with gos.sypol) 
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Figure 3: Crush kcrncl on carcl rolls 
(glandlcss varicty without gossypol) 

Figlu-c 4: Aphid (Aphis go.•;sypii) 
on the undcrsidc of lhc !caves 
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Figlu-c 5: Adult whitcny (Bcmisia tabacii) 
011 the undcrsidc of the .lcavcs 

Figun• (,: Dcposil.\ of hon~yckw 
on collon lcavc.s 
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I-'igurc 12: Differcnt types of contamination 
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Figure I J : DroplcL~ scaltcr in the lint 

· Country Humber of SC'l' 

. Italy 11 
· Franco 9 
. Switzcrland 8 
·eormany · .. · . - 3 
_.Portugal ·· - · 1 · 

_ United Kingdom 1 
.':Hethorlancl · · · · 2 ~ •~ ... 
· Czechoslovakia ·· . 1 
~'l'urkoy _ :· .: · - .· .1 ·•·: 

__ China._: ... _ _ ,.- · 1 
·,.,U.S.A •. - : .. : _ . ., . · . 1 
,.Madagascar , · ·- .. :---. ·.· . .-: 5 .· 

/7~;r},:~:.\{:IJ· .. · .· ·. · · , 
:•.$énégal·<:: · : < -, :1 

Total ·-. - .. 53 
·:- ... ....... ':,, ·-.. " .... . -Figure ·)4: Sticky Cotton Thcr111oçlct{·t·tor 
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Figure 15: Sm ail slicky spol 
wilh allachcd fibcrs 

Figure 16: Group of lwo slicky spolo; 
burnt sugar type with attachcd fibcrs 

FigHre 17: Slicky spot transpan:111 type 
with altachccl fihcr·s 

Fig1wl' 18: Small sl irky spot 
contaminatcd with fumagin 
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Figure 20 : Yarn imperfection: 
vcgèlal fragment 
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Figure 21: Yarn imperfection: 
sced coal fragmenl 

FigtW(' 22 : Yarn i1111H·1·fl'( 0 (ion: 
rcal liber ncps 
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Figure ZJ: Yarn impcrfcdion : 
sticky ncps 
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Figure 24: Effect of stickiness 

on yarn neps content (U~î'ER) 
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Figure 25 : Effect of slitkincss 
on yarn neps contenl 

Figure 26 : Yarn neps produced by lro11hks 
during the 1·ing spinning proccss 
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Figure 28: Yarn ncps wilh big sticky spols 
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Figure 29: Yarn ncps wilh big cristalinc slicky spol 
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RELATIONSIDP BETWEEN SEED COAT FRAGMENT 
CONTENT AND YARN STRENGTH DEPENDING 

ON THE RANGE OF FIBER QUALITY 
M. Krifa (1.2), B. Bachelier (2), R. Frydrych (2), 

J.-P. Gourlot (2) and M. Giner (3) 
(1) ENSITM-LPMT, Mulhouse, France 
(2) Cirad ca Tcot, Montpellier, France 

(3) Cirad ca Mabis, Montpellier, France 

Abstract 

The hypothesis that fiber quality and the presence of seed coat fragments 
are related is put forward to explain the variability noted in yam strength 
and was tested by selecting cotions from a population and evaluating their 
technological characteristics. Two cotton groups could be differentiated 
(so-càlled "good" and "poor" qualities) for ring-spun 20 text yam. The 
results obtained show that the higher the quality. of the fibers , the more 
pronounced the negative impact of SCF on yam structure. 

Introduction 

The market for textiles, and particularly that for cotton, is becoming 
increasingly competitive. In this context, the balance between product 
quality and profitable productivity constitutes an economic imperative. 
Spinners are aware of the problems caused by contaminants and are 
increasingly strict as concems the cleanliness of their raw material. Thus, 
discounts of varying magnitudes are applied to cotton contaminated by 
foreign malter (Chenet al., 1991). 

The problem poscd by cotton contamination has been exacerbated by the 
technical advances made in the cotton industry. The increasingly 
widespread use of mechanical methods al every step in cotton processing, 
particularly during harvesting, has had a negative impact on fiber 
cleanliness. This has required the introduction of new cotton cleaning steps, 
leading to higher fiber production costs without entirely solving the 
problem. In fact, the value of these operations is often limited by the 
negative effect they may have on the intrinsic properties of the cotton 
fibers, particularly on length which may be affected by excessively brutal 
mechanical processing (Gutknecht, 1960; Gutknecht and Roerich, 1963; 
Newton et al., 1966; Chanselme and Lançon, 1988; Hughs and Bragg, 
1991; Anthony, 1998). · 

Seed-coat fragments (SCF) are among the principal contaminants of cotton 
fiber, but although they correspond to a major source ofyam imperfections 
(Krifa et al., 1999; 2000a) few studies have been conducted to investigate 
the effect of SCF on other yarn quality parameters such as strength. 

According to several authors (Ramey et al., 1977; Frydrych, 1992; May and 
Taylor, 1998), yam strength is primarily dependent upon the technological 
properties of the fiber (strength, length, fineness, etc.). 

Sawich-Towler and Rogers (Sawich-Towler and Rogers, 1997) compared 
the dynamometric properties of portions of rotor spun (OE) yam, some of 
which contained fiber or SCF neps in the center. They noted that yam 
breakages occurred frequent!y close to the neps and therefore concluded 
that the presence of such yam defects contributed to the creation of weak 
points. However, they noted that this effect did not cause a significant 
decrease in the specific breakage Joad. 

In the course of previous studies, (Krifa, 1997) conducted on a range of 15 
cotions spun using rotor spinning (OE) and ring spinning (RS) for 20 tex 
yarn, the author noted a very highly significant relationship between yarn 
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strength and the Trashcam count of coat fragments in the fiber (R1 : 0.76*** 
for RS yarn and 0.78*** for OE yam). The Trashcam (Gourlot et al., 1998; 
Frydrych et al., 1999) is an image analysis tool developed to count and size 
SCF. The explanation of yam strength as a function of various fiber 
characteristics is growing significantly clearer when including a count of 
the seed coat fragments present in the fi ber. Matusiak et al. (Matusiak et al., 
2000), also observed the same trend in OE yam (27 tex) in a separate 
correlation study. 

The results of an experimental study conducted led us to put forward the 
following hypothesis: the effect of SCF on yam strength is dependent upon 
the presence or absence of other weak points in the yam structure which 
may show lower strength than that of the point associated with the SCF 
(Krifa et al, 2000b ). This effect is therefore dependent upon the general 
quality of the yam structure, which itself is partly dependent upon the 
characteristics of the fiber . 

Materials and methods 

To support this hypothesis, we analyzed the data produced by 105 spinning 
tests for 20 .tex yam conducted over the last 3 campaigns and for which ail 
the corresponding data were available, i.e. fiber characteristics, yarn 
characteristics and Trashcam analyses on yam plates. 

The data used were drawn from the SISTER database (Gourlot et al., 1995) 
developed by the Cotton Technology Laboratory. Built around a database 
concept, SISTER allows users to input their information in a routine manner 
while authorizing general use of the data, e.g. extraction of the results of 
analyses performed on samples or the determination of analytical conditions 

and the calibration of measuring equipment. 

Results 

Table 1 presents the lowest and highest values for the characteristics of the 
105 collons tested. 

Figure I illustrates the relationship between yam strength and the SCF 
content of the 105 cottons. 

The relationship between the two variables was seen to be non significant. 
As already mentioned, the hypothesis states that the higher the quality of 
the fi bers, the more pronounced the impact of SCF on yam strength. It was 
noted that the results for these 105 cotions could be divided into two 
clusters of points representing two different fiber property classes: 

1- The first cluster (figure 2) corresponded to cotions where the 
values for one or Iwo quality parameters 'were lower than the 
value corresponding to the 10% quantile of this parameter's 
distribution. The corresponding thresholds obtained for this 
cluster corresponded to HVI strength < 27.2 g/tex, H > 192 
mtex, HS > 220 mtex, ML< 23 mm, UHML < 27.3 mm, UI 
<82.2 %. 

This cl us ter was composed of35 cotions for which no relationship could be 
found between yam strength and SCF content. It may therefore be stated 
that, for these samples of rather poor quality, SCF did not seem to have any 
effect on yarn strength. 

2- Figure 3 shows the relationship for cotions with good fiber 
characteristics (the 70 remaining cotions), i.e. with thresholds 
corresponding to HVI strength > 27.2 g/tex, H < 192 mtex , 
HS < 220 mtex, ML> 23 mm, UHML > 27 .3 mm, UI > 82.2 
%. Avery highly significant negative trend was observed here 
which is expressed for this group of cottons as a significant 
effect of SCF on yarn strength. 
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Discussion 

The results produced by micro-spinning tests (RS 20 tex) conducted on a 
broad range of cotton samples were analyzed. When considering ail 105 
samples, the relationship between SCF content determined by Trashcam 
and yarn strength was not significant. 

By contras!, different trends were observed when two groups were isolated 
on the basis of the technological properties of their fibers. Here, although 
the SCF count did not appear to be related to yarn strength in cotions with 
rather poor fiber quality characteristics, the relationship between SCF and 
yarn strength was very highly significant for the cottons showing better 
quality fibers (strength, fineness, Jength, etc.) . 

In addition, the various models used to predict yarn strength generally show 
that strength is increased when fibers are selected for their favorable 
technological characteristics. This in fact signifies that choosing good 
quality fibers results in yarn with less weak points. 

According to our hypothesis, the presence of SCF in the yarn predisposes 
to the creation of other weak zones in addition to those due to the intrinsic 
quality of the fibers. The relationships described in this paper show that 
weak areas indeed appeared when SCF were present in the yarn. These 
weak areas are ail the more problematic sincë only a few are present in the 
yarn, particularly when good quality fiber is used and where yarn of a very 
regular structure is expected. In this case, the probability of the SCF being 
the weakest point in the yarn is increased. Thus, the higher the SCF count 
in yarn spun from good quality fibers, the greater their impact on yarn 
strength (Krifa el al, 2000b ). 

Conclusion . 

These results support the hypothesis that the strength of yarn produced from 
high quality fi ber is dependent upon the presence of seed coat fragments 
(Krifa et al, 2000b ). 

This conclusion also supports the theory that the presence of SCF leads to 
the creation of points that are even weaker that the weakest points naturally 
occurring in the structure of the yarn. The higher the quality of the fi bers 
used, the greater the impact of the weak points caused by SCF. 

The results obtained also demonstrate the importance of choosing a broad 
range of samples for experimental studies where interactions exist between 
several factors. 
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Table 1. Fiber characteristics of the cotions analyzed: Jowest and highest 
values. 
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Figure 1. Relationship between yam strength (RS 20 tex) and Trashcam 
SCF count (range of 105 cotions). 
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Figure 2. Re!ationship between yam strength (RS 20 tex) and Trashcam 
SCF count (range of 35 "poor quality" cotions). 
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Figure 3. Relationship between yam strength (RS 20 tex) and Trashcam 
SCF count (range of 70 "good quality" cotions). 
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t~!:uction 

Lors de la transformation du coton en fil, on observe de plus en plus souvent 
que les fibres adhèrent aux organes des machines, provoquant enroulements 
et encrassements. C'est le collage du coton, dû principalement aux miellats 
d'insectes qui polluent la fibre {photo 1 ). Sur le marché du coton, 
les productions réputées collantes subissent d'importantes décotes sur le prix 
de vente. Nous avons étudié la faisabilité d'un.- classeme111 qualitatif 
des balles selon leur potentiel de collage mesuré au H2SD (photo :!). 

Pholo 1. Capsule de colon polluOo 
par le coH-ago . 

... ,, Matériel et méthode 
{J}:~~~ tfftJltIW:SI? 'l2ffl70 

Pllôl'o z. App·nreîl de mAijUro 
du collage H2SD. 

Après le nenoyage et l'égrenage, le coton est conditionné en balles 
compactes de 200 kg. Leur classement ri,quiert des appareils de mesures 
de grande capacité. Le 1-125D, mis au point par le CIRAD, permet une mesure 
quantitative du potentiel de collage par comptage des points collants révélés 
par thermodétection - chaleur combinée~ la pression exercée sur le coton. 
Un échantillon est lesté toutes les 25 s, pour obtenir le nombre de points 
collants et la distribution de leur taille. Le classement des balles peut être 
soit quantitatif - chaque balle est assortie d'un niveau de collage garanti 
-, soit qualitatif - les balles sont séparées en deux catégories, collante 
et non collante, par mpport à une limite fixée dite seuil critique de collage. 
Le classement qualitatif a été choisi pour son faible coût et sa simplicité. 
Une étude d'échantillonnage a permis de mellre en évidence la distribution 
intra-balle du nombre de points collants et de déduire le calcul du risque 
de litige assuré en classement qualitatif des balles. 
Le litige survient lorsqu'une balle classée non collante est expenisée coll,mte. 
Ce risque est le produit des probabilités de ces deux événements si F(x/ est 
la fonction de r-épanilion de la moyenne Mel ts le seuil de collai:e, ce risque 
LR(m/ esl: · 

Ul(m) = F(t,) (1 - F(ts)) 

Ce risque de litige dépend de la distribution de probabilité du collage 
au sein de la balle et en paniculier de son collage moyen. Celle distribution 
a été étudiée sur 100 balles de coton du Soudan ; l'échantillonnage a poné 
sur 16 niveaux par balle. Après avoir été condilionnés ~ 65 % d'humidité 
relative el à une température de 21 •c, les échantillons ont été testés 
au H2SD . 

~o/ Résultats et discussion 

La di.süibut-i.or.1 .inlra-balle du collage 

La forme quadratique de la relation moyenne-variance nous a orienté 
vers un ajustement de la distribution intra-balle à une lui binomiale 
négative dont la densité de probabilité est : 

l'(X=x)= r(k+x)11'k' 
r(r+ l)"(k 'f.!11 + k ) 1"> 

avec gamma (n l'intégrale généralisée définie par : 

r k ~ [>-1 c•pt-,dc/K 

La moyenne arithmétique x est une bonne estimation du paramètre m. 
En revanche, le paramètre de forme k peul etre estimé de plusieurs façons, 
dont la méthode de maxin1u111 de vraisemblance est la plus précise. 
Un test de Chi2, fondé sur le rappon de vraisemblances maximales, permet 
de vérifier l'homogénéité des coeHicients k au sein d'un groupe de balles. 
Les résultats de l'anal1•se réalisée avec: le logiciel SAS ont converyé vers 
une valeur de k = '1,43. 

Classement de balles et risque de IHige à l'expertise 
L'enjeu d'un classement qualitatif est de fournir une balle 
de coton certifiée, avec un potentiel de collage inférieur 
~ la limite toléréi, par le filateur, 1ou1 en mailrisant 
le risque de litige. Il est donc impératif de connailre la relatinn 
entre le risque de litige, le seuil critique de collage el le nombre 
de mesures par balle. Celle relation a été établie en panant 
des probabilités de classement el d'expenise d'une balle, exprimées 
en fonction du nombre de mesures, de la moyenne et du seuil 
c:ritique de collage. . 
Ce risque est maximum pour des seuils critiques au voisinage 
de la médiane clu collage de la balle. Ce risque maximum, égal 
à 25 %, est trop important pour le classement car le cuùt 
des retours el des réclamations des acheteurs serait trop élevé. 
Pour le producteur, un des mo1•ens de li1i1iter ce risque 
est dt: se fixer un seuil au classement, inférieur au seuil c:ritique 
exigé par l'acheteur - c'est la limite :i l'exµertise. 
En introduisant ce terme dans l'expression du risque de litige, 
nous avons établi des abaques donnant le seuil au r.lassement 
en fonctiun cle la limite ~ l'expertise (figure 1 ). Par exemple, 
pour garantir un degré de c:ollage inférieur à 20 points collants 
à l'issue de 2 mesures par balle, la limite au classement est égale 
à 9 points collants pnur un risque maximum de litige de 1 %. 
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2 mesures par balle : 
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Les résultats obtenus montrent la faisabilité du classement 
qualitatif du collage par le H25D. Connaissant la distribution 
inlra-balle du collage, le producteur peut se fixer un seuil 
de collage lui garantissant c:es balles~ un niveau inférieur 
aux limites exigées par les r.lients. L'efficacité de celle procédure 
de classement dépend directement de la 
dis1rihutio11. intra-balle du collage : il est impératif 
d'évaluer localement celle distribution qui pourrai! 
changer d'une zone de production à une autre. 
Les seuils de collage discutés pourraient ne pas 
être suffisants µour la prévision du comportement 
des cotons collants en filature. En effet, nous avons 
observé l'importanc:e de la taille des points collants 
clans la marche d'une filature industrielle. 
Nous travaillons sur la combinaison du nombre 
de poinls collants et sur la distribution de leur taille 
obtenus par le 1-1250 pour mieux caractériser 
le potentiel de collage en corrélation avec 
le componement du r:111011 en filaiure. 
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ES Espagne. FR France. GB Royaume-Uni. GR Grèce. 1T Italie. LU Luxembourg. MC Monaco. NL Pays-Bas. 
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La présente invention a pour objet un procédé de 

traitement du coton en vue de sa filature ainsi qu'une 

installation pour la mise en oeuvre du procédé. 

Le coton, depuis ces dernières années, se trouve 

fortement pollué par des miellats d'insectes qui lui confèrent 

un pouvoir collant rendant difficile sa filature. 

Divers procédés et installations ont été proposés 

pour réduire le pouvoir collant du coton ainsi pollué, ces 

procédés consistant essentiellement à déshydrater les miellats 

pour permettre leur élimination et/ou anihiler leur pouvoir 

collant. 

Ainsi par exemple, selon le brevet européen EP 

0 344 631, on neutralise les miellats en formant le coton en 

une nappe qui est pressée entre des rouleaux chauffés à haute 

température et, simultanément, on déshydrate la nappe de coton. 

Selon les brevets européens 0 303 575 et 0 344 729, 

la déshydratation de la nappe de coton se fait dans un four 

tunnel à micro-ondes, la déshydratation qui s'ensuit des 

miellats réduisant leur pouvoir de collage. 

En pratique cependant, ces procédés et 

installations connus, d'une part sont relativement coûteux, et 

d'autre part ne conduisent pas généralement à l'extraction des 

miellats mais simplement à leur déshydratation temporaire, 

exigeant donc que la filature soit effectuée quasiment en 

continu avec le traitement préalable de la nappe de coton. 

L'invention a pour objet de résoudre le problème 

posé par les cotons pollué~ par des miellat~ en procédant en 

quelque sorte de façon très différente, permettant d'obtenir de 

bons résultats et de façon économique. 

Comme il est connu, le pouvoir collant des miellats 

s'accroît .avec le degré d'humidité. L'invention tire avantage 

de cette caractéristique en procédant en quelque sorte de façon 

inverse des techniques connues évoquées ci-dessus. 

De façon précise, le procédé de traitement du coton 

35 pollué par des miellats, en vue d'en réduire le pouvoir collant 

avant filature, se caractérise selon l'invention en ce que 
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- on conforme le coton préalablement en une nappe, 

- on soumet la nappe à une ambiance présentant un 

taux d'humidité élevé, dans laquelle ambiance la nappe est 

entraînée, puis on amène la nappe en pression à température 

5 ambiante contre des organes sur lesquels se déposent les 

miellats ainsi que les fibres de coton pouvant être entraînées 

par ces miellats. 

On comprend que de la sorte, contrairement à l'art 

antérieur, au lieu d'assécher la nappe de coton que l'on 

10 traite, on l'humidifie, rendant encore plus collant les 

miellats et l'on tire avantage de cette augmentation du pouvoir 

collant des miellats pour les extraire par simple pression sur 

des organes maintenus à température ambiante. 

Avantageusement, le procédé est mis en oeuvre avec 

15 un taux d'humidité qui sera compris entre 55 % et 75 %. 

Un taux d'humidité trop faible conduit à des . 

miellats qui ne sont pas assez collants et qui ne se déposeront 

pas de façon satisfaisante sur les rouleaux; de même un taux 

d'humidité trop élevé conduit à des miellats d'une teneur en 

20 humidité trop élevée qui favorise leur retour dans la nappe. 

Avantageusement, la fibre avant traitement 

présentera une teneur en humidité comprise entre 5,5 % et 12,2 

% et de préférence entre 6,8 % et 9,5 %, ce qui permettra aux 

miellats de se situer dans des conditions optimales d'adhérence 

25 aux rouleaux. 

Si la teneur en humidité des fibres est dans la 

fourchette basse, par exemple entre 5,5 et 7,5 %, alors on 

utilisera avantageusement une ambiance à taux d'humidité dans 

la fourchette haute, vers 75 %, et inversement, si la teneur en 

30 humidité de la fibre est dans la fourchette haute, c'est-à-dire 

entre 9,5 % et 12,2 %, alors on utilisera avantageusement une 

ambiance dont le taux d'humidité sera dans la fourchette basse, 

c'est-à-dire vers 55 %. 

Bien entendu, l'homme de l'art sera à même de 

35 régler le taux d'humidité aussi bien de l'ambiance que de la 

fibre, de façon à obtenir le dépôt optimum des miellats sur les 
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organes de pression qui recueillent les miellats. 

L'invention concerne également une installation 

pour la mise en oeuvre du procédé, cette installation se 

caractérisant en ce qu'elle comprend : 

- un dispositif de conformation du coton en une 

nappe, 

- une cellule de traitement dans laquelle est créée 

une ambiance présentant un taux d'humidité élevé et dans 

laquelle nappe est introduite et y est entraînée vers une 

extrémité de sortie par au moins un groupe d'organes presseurs 

rotatifs venant en pression contre la nappe, de part et d'autre 

de cette dernière, et 

- au moins un organe nettoyeur étant associé à 

chacun desdits groupes d'organes presseurs. 

L'invention et sa mise en oeuvre apparaîtront plus 

clairement à l'aide de la description qui va suivre faite en 

référence avec la figure 1 unique illustrant schématiquement à 

titre d'exemple une telle installation. 

L'installation, référencée 10 dans son ensemble, 

comprend à l'entrée un dispositif classique 7 de conformation 

du coton, amené généralement en balles (non représentées} à 

l'entrée de l'installation. 

En 6, on a schématisé une carde dont le chapeau de 

l'ouvreuse ou grand rouleau présentera un surface interne 

lisse. 

Conformément à l'invention, l'installation comporte 

essentiellement une cellule de traitement 1 dans laquelle est 

créée, par tous moyens appropriés, tels qu'un générateur de 

vapeur (non représenté}, une ambiance avec un taux d'humidité 

relatif élevé, lequel taux est avantageusement, comme il a été 

indiqué ci-dessus, maintenu dans la fourchette préférentielle 

entre 55 % et 75 %. 

La nappe 11 qui vient de la carde 6 est entraînée 

après passage dans cette cellule de traitement 1, vers des 

groupes d'organes presseurs 2 entre lesquels la nappe est tirée 

de l'extrémité d'entrée 8 jusqu'à l'extrémité de sortie 12. 
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Dans l'exemple illustré, les groupes d'organes 

presseurs référencés dans leur ensemble 13 sont au nombre de 

quatre, référencés chacun 2 comprenant un grand rouleau 4 et 

deux petits rouleaux 5. La nappe 11 passe dans chaque groupe 

5 d'organes presseurs 2 entre le grand rouleau 4 et les deux 

petits rouleaux 5 entre lesquels la nappe est pressée. 

La pression appliquée peut bien entendu être 

variable ; de bons résultats ont été obtenus avec une pression 

de l'ordre de 20 ba~s. 

10 La pression dépendra de la nature du coton et 

15 

également de son degré de pollution. 

Avantageusement, les rouleaux presseurs sont montés 

de telle façon que l'on puisse régler la pression de contact 

des rouleaux. 

La pression accélère le processus d'extraction des 

miellats. 

En opérant dans de telles conditions, la nappe 11 

subit, entre l'extrémité d'entrée 8 et l'extrémité de sortie 12 

des organes presseurs 13, un certain étirement. 

20 En conséquence pour conserver une bonne tension de 

la nappe sur son parcours, la vitesse circonférentielle des 

groupes presseurs 2 ira en croissant, de l'extrémité d'entrée 

8, jusqu'à l'extrémité de sortie 12, en relation directe et 

proportionnelle avec la variation d'épaisseur de la nappe entre 

25 ces deux extrémités. 

En 3, on a illustré des organes tels que des 

raclettes qui sont avantageusement prévues au niveau de chacun 

des organes presseurs, ces raclettes ayant pour objet de 

recueillir et éliminer les miellats qui sont venus se coller 

30 sur les rouleaux 4 et 5. 

Tous moyens appropriés de récupération de ces 

miellats, par exemple par aspiration au niveau des raclettes, 

peuvent être avantageusement prévus (non représentés). 

Le fonctionnement de l'installation se déduit 

35 clairement de la description qui précède. 

Le coton est conformé en une nappe 11 qui, dans la 
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cellule de traitement l, est amenee a un taux d'humidite 

suffisamment eleve pour rendre les miellats de cette nappe a la 

sortie de la cellule de traitement 1 extremement collants. 

La nappe arrivant ainsi a l'extremite d'entree 8 de 

l'unite 13 d'organes presseurs 2 est pressee entre des jeux de 

rouleaux successifs 4, 5 qui permettent d'extraire les miellats 

collants qui se deposent successivement sur les rouleaux 4 et 5 

dont ils sont elimines par les raclettes 3. 

Au fur et a mesure de son avancement vers 

l'extremite de sortie 12 de cette unite, la nappe 11 s'amincit 

et s'appauvrit en miellats. 

A sa sortie, la nappe est suffisamment debarrassee 

des miellats pour que le coton puisse etre file sans plus de 

probleme. 

En ce qui concerne l'epaisseur de la nappe traitee, 

on notera que celle-ci varie notamment en fonction du nombre de 

groupes 2 d'organes presseurs utilises, la nappe pouvant etre 

d'autant plus epaisse qu'on utilisera un nombre de groupes plus 

grand. 

Ainsi selon le cas, on pourra utiliser des nappes 

de coton dont la masse surfacique pourra varier largement, par 

exemple entre 3 grammes et 100 grammes par metre carre. 

L'installation fonctionne avantageusement a

temperature ambiante, le parametre de la temperature ne 

modifiant que tres peu les conditions de fonctionnement de 

!'installation ; en effet, le parametre essentiel reste celui 

du taux d'humidite relatif de !'ambiance. 

On notera que de nombreuses variantes peuvent etre 

apportees au mode de fonctionnement decrit. Ainsi, par exemple, 

30 a la place des rouleaux presseurs, on pourrait utiliser comme 

moyens de pression des bandes sans fin tendues entre des 

rouleaux menant et mene et cooperant avec des organes presseurs 

de place en place de fa�on a maintenir la nappe en pression ; 

bien entendu dans ce cas, les raclettes de nettoyage seraient 

35 associees a cesdites bandes sans fin. 
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REVENDICATIONS 

1 - Procédé de traitement de coton pollué par des 

miellats en vue d'en réduire le pouvoir collant avant filature, 

5 caractérisé en ce que : 

- on conforme le coton préalablement en une nappe 

( 11) , 

- on soumet la nappe à une ambiance (1) présentant 

un taux d'humidité élevé, dans laquelle ambiance, la nappe est 

10 entrainée, 

15 

- puis, on amène la nappe en pression, à 

température ambiante, contre des organes 4, 5 sur lesquels se 

déposent les miellats ainsi que les fibres de coton pouvant 

être entrainées par ces miellats. 

2 - Procédé de traitement selon la revendication 1, 

caractérisé en ce que le taux d'humidité est compris entre 55 % 

et 75 %. 

3 - Procédé de traitement selon la revendication 1 

ou la revendication 2, caractérisé en ce que la fibre avant 

20 traitement présente une teneur en humidité comprise entre 5,5 % 

et 12,2 %. 

4 - Procédé de traitement selon la revendication 3 

caractérisé en ce que la teneur en humidité de la fibre est 

comprise entre 6,8 % et 9,5 %. 

25 5 - Installation de traitement pour la mise en 

oeuvre du procédé selon l'une quelconque des revendications 

précédentes caractérisée en ce qu'elle comprend: 

- un dispositif (6, 7) de conformation du coton en 

une nappe (8), 

30 - une cellule de traitement (1) dans laquelle est 

créée une ambiance présentant un taux d'humidité élevé et dans 

laquelle la nappe {11) est introduite et y est entraînée vers 

une extrémité de sortie (8) par au moins un groupe (2) 

d'organes presseurs (4, 5) venant en pression contre la nappe 

35 de part et d'autre de cette dernière, 

- au moins un organe nettoyeur (3) étant associé à 
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chacun desdits groupes (2) d'organes presseurs. 

6 - Installation selon la revendication 5 

caractérisée en ce que lesdits organes presseurs (4, 5) sont 

des rouleaux. 

7 Installation selon la revendication 6 

caractérisée en ce que la vitesse circonférentielle des organes 

presseurs (4, 5) de chaque groupe (2) en considérant le sens de 

défilement de la nappe est croissante d'un groupe au suivant 

étant fonction de l'épaisseur de la nappe à l'entrée de chacun 

desdits groupes (2). 

8 - Installation selon la revendication 6 ou la 

revendication 7 caractérisée en ce que chaque groupe (2) 

d'organes presseurs comprend au moins un grand rouleau (4) 

associé à au moins deux petits rouleaux (5) qui appuient contre 

le grand rouleau (4) . 

9 - Installation selon l'une des revendications 5 à 

8 caractérisée en ce que l'organe nettoyeur (3) des organes 

presseurs (4, 5) est une raclette qui agit en pression contre 

lesdits organes presseurs. 



PROCEDE DE TRAITEMENT EN AMBIANCE HUMIDE DU COTON ET 

INSTALLATION POUR LA MISE EN OEUVRE DU PROCEDE 

AU NOM DE CENTRE INTERNATIONAL EN RECHERCHE AGRONOMIQUE POUR 

LE DEVELOPPEMENT (CIRAD) 

(Etablissement Public Industriel à Caractère Commercial) 

ABREGE DESCRIPTIF 

-----------=-----=-=-------------

L'invention se rapporte à un procédé et à une 

installation pour le traitement du coton pollué par des 

miellats. 

Selon l'invention, le coton, préalablement conformé 

en une nappe (11) est traité en ambiance humide et ensuite est 

amené entre des organes presseurs (2) qui permettent d'extraire 

les miellats que contient la nappe qui quitte ainsi en (12) 

l'installation après avoir été débarrassée de ces miellats. 

L'invention s'applique au traitement des cotons 

pollués par des miellats avant leur filature. 

Figure unique. 



~.., t"-- · · ,', '-'•· ·,· A lt',,"'-r:-•A 

10 
\ 

FIG 1 

fk'-•·•·- I..' ~---- -·- -~ 

/1 

;--;.~:-., .. ·~ ~-~ ~•::7"~ :-.· ... .., 

13 

· . . . ~;J . --J ~;.._:...; ,.,. 

~ ......_ 
~ 



B.Et.3475 

BREVET PCT 

(EUROPE - U.S.A. - JAPON - AUSTRALIE - CANADA - SOUDAN) 

-------------------------------

AU NOM DE: 

CENTRE INTERNATIONAL EN RECHERCHE AGRONOMIQUE POUR 

LE DEVELOPPEMENT (CIRAD) 

(Etablissement Public Industriel à Caractère Commercial) 

----------------------------

EN : PCT/FR92/01231 

DU 23 DECEMBRE 1992 

------------------
Pour : 11 Procédé de traitement du coton par injection 

de vapeur d'eau chaude et installation pour 

la mise en oeuvre du procédé 11 

----------------------
Priorité France n°91 16463 du 30 DECEMBRE 1991 

- - - ----------

LERNER & BRULLÉ S.C.P .. soc1m CMLE PROFEss10NNELLE DE CONSEILS EN aREVETs D,NVENTJON - 5. RUE JULES LEFEBVRE - 75009 PARIS 

NUMERO D'IDENTIFICATION POUR OPERATIONS INTRACOMMUNAUTAIRES : FR 59 344 498 555 

MEMBRE 0-UNE ASSOCIATION AGREEE · ARA.P.L. - LE REGLEMfNl DES HONORAJRES PAR CHEQUE EST ACCEPTE 



; . 
f 
t 

} 

1~ 

" i 
"': 

t 
~ ;,, 

TRAITE DE COOPERATION EN MATIERE DE BREVETS '.i:f{f2~\ 

PCT 
NOTIFICATION DE RECEPTION DES DOCUMENTS 

SUPPOSES CONSTITUER UNE DEMANDE . 
INTERNATIONALE 

. (instruction administrative 301 du PCf) 

Date d'expédition · 
(jour/mois/année) 

RUérence du dossier du déposant ou du mandataire 
B.Et.3475 

Expéditeur : l'OFFICE RECEPTEUR 

Destinataire 

LERNER & BRULLE S.C.P. 

05, rue Jules Lefèbvre 

75009 PARIS - FRANCE 

:.~}: .... : · ._ 
• ; -.,... 1 . 

.. -. ' 

NOTIFICATION IMPORTANTE · •·-;:=;4!, > 

'._:;;; ':1-) ){i~tit\/ 

c:,-

t ~ .. ·=. 

Demande internationale no 9 2 / 0 1 2 3 1 
. -~ffR 

Date de réception 
Uour/moislannée) 21 DEC. 1992 · 

"' " Déposant CENTRE INTERNATIONAL EN RECHERCHE AGRONOMIQUE POUR LE ·t'. ) .,:,t .-._:· _. 
·-DEVELOPPEMENT ( CI RAD) ( ETABLISSEMENT PUBLIC INDUSTRIEL A CARACTERE~~-

: -~-~-

'.-

1
_ "Procédé de traitement du coton par injection . .... ,; . . ,.-

~:ft". d ' ... ~au chaude et installation pour la mt~.~ ... : ~n_,,9~\ly.re -:·g,~~1; ;._._ ~\~!. 

:~t~lit ___ :,.i:ir·'-~'. ·. . !:, . · -\_ .'. - , .. ,:;:.:-1r: ---: .-: ":-:~~ft{~ft.t:~:~:;~_,·:.:,- -<~}tr 
°'::>'?;. L._ Il est_ notifié au dépos~t que _l'office récepteur a reçu à la date de réception indiquée ci-d~ssus des d°<:_u~:~~~!.~~~-.: . · :.: Yt t\:: ;: ,oon,btu« une domande mtemobonal~ i t!Jf Jl'i 1 
iJf~}'.{ ,:_,Z / ,_L'attention du d6posant est appelée sur le fait que l'office récepteur n'a. pas encore \'.érifié si ces documen~ ~f~ a~;· , ?f.' 

11 ·rf f !.~~~=~::·::;::;~~:=:~-= ~?Ji'"''r
00

•

1{1Cl '.i j;;; 
· 4. · Le numéro de demande internationale indiqué plus haut a 616 proviso~cnt attribué à ces documents .. Le. d6po~t .~tÎJ;l!Ï~ .l!, '· .. ')}:-},ir::: n:::=te ~~ •v~.l'~r ~- X >; :it~l~!~ " )1' }1 
.,,,.~";, , :' .. I!] Requete [B Pouvoir 0 ·:.d' de ,_ Jl~f ~ OJ 'i1:, .: , ... 'ii-~ 
);\f.~: . (suivra) :_' \. ,l'(:~~on~t ~~:-i \,t.~~t1itt . j 

t. --::,, .,.:,;~'>-' .. [] Description 0 0ocurnent(s> . · ·c. :•. ~··: · Ur., fc--t~iy~i:t~!--:c ··- -:q-:· 

;, ;;~;::;'; ::-:::72)(lS) ~~:.~i-\ qr~~t~~litfl 
' • .· .-.-: .. 

Il o·Y 

[] Abrégé 

D Dessin abrégé ' · 

._-,· 

-•4Jf 

J,: ·,,l 
;}il; 
·./ft: 
.:.~.o:-: 

'.$,,', 
a.· :r~ 

·~•onn~:;~_:•·:\_,,._1@~~ k: !!~. 

~;: i 

:ifüM:. 
. -~~< 1 Nom et adresse pôstale de l'office récepteur 

Jn.tltut National de ,. Proprlatd lndus~lt. 
~ ·,w chi S.lnt-Nt•nwourg • 758()(} Parts ~x OB 

l'.~J\ 1 ~~!d~ :~~~o~ie~ : :~l) 4~ .94 5; 24 ~--?~ .. ,.,,~ . 

;\ L: . Formulaire PCT/R.0/125 (juillet 1992) 

'.lt!/t ._ 
,: . . · '.; ,, <,: k-;;:~_;(·r.:-;,.>.~:g~~jc~~i · ~-

OO de téléphone ·.·/?· : ) ."-. )\a? ,·/ ;/f~i~.:~tt · ~f: 
:.:~~}}:~•: ... _· 

-- - -- . . 1-•·-· :>tt~,,? o . 
a: 



PCT 
l<L'>L'f\' t: :1 1 \llllCL' fl'éL'J)ICllf 

Demande i111erna1iD11alc n-· 
. - -··•··· - . - -------· -· •--•- . . -- --· . · · - . . -- -- -------------- - -----· 

REQUETE 
-~l~ _ùu_ ùc'pù_1 i111erna1io~~I _ ...... - . -- ··-·· · ·-·· -- - ····-· ·-----

Le soussigné requien que la présente t.lemamk 
internationale soit traitée confonnément au Traité t.le 

coopération en matièrc t.le hrevets . :'iom de rortïce récepteur et ·•Demande internationale PCT' 

Référence du t.loss icr du déposam ou du mandataire (jacu/tarifi 
( 12 <'arauèreJ w, 11111.rimum 1 

Cadre n" 1 TITRE DE L 'INVENTION : Procédé de traitement du coton par inj12ction de 
vapeur d'eau chaude et installation pour la mise en oeuvre du procédé" 

Cadre n" Il DEPOSANT 
1 

Nom et adresse : (Nom cù (ami/le .l'Uil'i du prt'nmn: pour uneJ;,ersonne momie. Jési_~nario1111fficielll' 
1 

CENTRE 1NT1t~titloNA't'(''ttrtféttÉrëtt"Ac;ir6W6MrQuE 
0 ~eue personne es! aussi 

inventeur. 
POUR LE DEVELOPPEMENT (CIRAD) ( Etablissement 
Public Industriel à Caractère Corrrœrcial) n• <le téléphone 

Avenue dJ Val œ Montferrand 
B.P.5035 n" de télécopieur 
34032 MONTPELLIER CEDEX 

n" de téléimprimeur 

Nationalité (nom de l'Etat) : Française 1 Domicile (nom de l'Etat) : FRANCE 
: 

Celle personne est • tous !es E1.:11s ~ tous les Etal~ désignés sauf • lesE1ats-Unisd' Amërique • les Etats indiqués dans 
déposant pour : désignés les EtaL~•Ünis d-Amérique seulement le cadre supplememaire 

Cadre n• III AUTRES DEPOSANTS OU (AUTRES) INVENTEURS 

Nom et adresse : ( Nom de jarnille sui.·i du prénom: pour une personne m,Jrale. désignation officielle 
complète. L ·adresse Jou comprendre le code pasral et li' nom du pays.) Celle personne est : 

Monsieur FRYDRYCH Richard 0 déposant seulement 

100 rue Laurent Chabry [!} déposant et inventeur 34090 MONTPELLIER 

D inventeur seulement 
( Si cette case est cochée. 
nt pas remplir la suire.) 

Nationalité (nom de l"Etat) : 1 Domicile (nom de l'Etat) : 

Française FRANCE 
Celte personne est • IOUS ks Etats • mus les Etais désignés sauf [iJ les Etats-Unisd· Amàique o les E1a1s indiqués dans 
déposant pour : désignés les E1a1s-Unis d'Amérique seulemem le cadre supplememaire 

Nom et adresse : / Nom de famille sui,·i du prénom: pour une personne morale. désignation officidle 
complète. L ·adrene dore comprendre le code poscal et le nom du pays.) Celle personne est : 

0 déposant seulement 

0 déposant el inventeur 

0 inventeur seulement 
(Si ceue case est cochée. 
ne pas rt'mplir la suite./ 

Na1ionali1é ( nom de r Etat) : 1 Domicile (nom de l'Etat) : 

Celle personne es t 
ùo:pi,s..ont pour : 

• 1ous k s Etals 
dës1g.nc!s 

• mus les E1a1s désignës sauf 
les E1a1s-l,;nis d'A mérique 

o lesEtats-Unisd'Amérique 
seulement 

o les E1a1s indiqués <lans 
le cadre supplemeniaire 

• IY'1utres ùépos;ints ou inventeurs sont inùiquc's sur une feuille anne.~e. 

Fonnul;i1re PCT/RO, 101 ( premier~ i'cuille) (juille1 1992 l \-'nir les 11ort's relari,·es "" _t,,nnulaire dt' requece 
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Cadre n" IV .\IANDAT.-\IRE ot: REPRESE~T.-\NT C0\-1/\ll':\: OC .\DRESSE POCR LA. CORRESPOND,\NCE 

La persnnn<! dont r identité est uonnéc ci-dc~sous esl/aé1.: désignée puura~ir au nom r-7 d· 1 • Ju ou Jcs déposants auprès lies auwri1ès intema1ional,:s compétentes. comme : ~ man a aire 0 représe ntant commun 

Nnm el adresse !Nom ileJiunilfe .rni.-i J11 vrénom: pour une per.rnnne moruie. désignation orficieil,• 
011npit'lt'. L '<1Jreue ,/11(1 comprendre le code pusrui et le nom du par.1.1 ·· 

n" de 1él.:phone 

François 
LERNER & 

LERNER ou Jean 
BRULLE S.C.P. 

05, rue Jules 
75009 PARIS 

Lefèbvre 
- FRANCE 

BRULLE 48 74 45 96 

n" de 1t'lécopieur 

4 2 81 49 77 

n" de 1éléimprimeur 

• Cocher cene case lorsque aucun mandataire ni représentant commun n · esl/n · a été désigné el que 1 • espace ci-dessus est utilisé 
pour indiquer une adresse spéciale à laquelle la correspondance doit être envoyée . 

Cadre n° V DESIGNATION D'ETATS 

Les désignations suivantes ~ont faites confonnément à la règle 4.9 .al (cocher les cases appropriées: une au moins doit l'être/ : 

Brevet régional 

~EP Brevet européen : AT Autriche. BE Belgique. CH et LI Suisse et Liechtenstein. DE Allemagne. DK Danemark. 
ES Espagne. FR France_ GB Royaume-Uni. GR ·Grèce. lT Italie. LU Luxembourg. MC Monaco. NL Pays-Bas. 
SE Suède et tout autre Etat qui est un Etat contractant de la Convention sur le br~vet européen et du PCT 

• OA Brevet OAPI : Bénin. Burkina Faso. Cameroun. Congo. Côte d'Ivoire. Gabon. Guinée, Mali. Mauritanie_ 
République centrafricaine. Sénégal. Tchad. Togo el tout autre Etal qui est un Etal membre de l'OAPI el un 
Etat contractant du PCT /si une autre forme de protection ou de rraitement esr souhaitée, le préciser sur la ligne pointillée) 

Brevet national (si une aurreforme de protection ou de traitement est souhaitée. le préciser sur la li~ne pointillée) : • AT Autriche 

~ AU Australie • BB Barbade • BG Bulgarie • BR Brésil 

~ CA Canada 

D CH et LI Suisse et Liechtenstein 

D CS Tchécoslovaquie 

D DE Allemagne ... .. .... . .. . .. .. .. ..... . . . . . 

D DK Danemark ............... .. ........... . 

D ES Espagne .... . .. .... .. ....... . . ...... . • FI Finlande 

0 GB Royaume-Uni 

0 HU Hongrie . ....... . .. .......... . . .. . .. . 

[KJ JP Japon • KP République populaire démocratique de Corée 

• KR • LK 

OuJ 

République de Corée .. . ..... ... . . . . . . . . . 

Sri Lanka 

Luxembourg 

• • • • • • • • 
Cil 
• 
~ 

MG Madagascar 

MN Mongolie 

MW Malawi 

NL Pays-Bas 

NO Norvège 

PL Pologne 

RO Roumanie 

RU Fédération de Russie 

SD Soudan 

SE Suède 

US Etats-Unis d'Amérique 

Cases réservées pour la désignation (aux fins d'un brevet national) 
d 'Etats qui sont devenus parties au PCT après la publication de 
la présente feuille 

• • • • 
Outre les désignations faites ci-dessus. le déposant fait aussi conforrnémen1 à la règle 4.9.b) toutes les désignations qui seraient 
autorisée s en vertu du PCT. sauf la désignation de 
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La présente invention a pour objet un procédé de 

traitement du coton en vue de sa filature ainsi qu'une 

installation pour la mise en oeuvre du procédé. 

Le coton, depuis ces dernières années, se trouve 

5 fortement pollué par des miellats d'insectes qui lui confèrent 

un pouvoir collant rendant difficile sa filature. 

Divers procédés et installations ont été proposés 

pour réduire le pouvoir collant du coton ainsi pollué, ces 

procédés consistant essentiellement à déshydrater les miellats 

10 pour permettre leur élimination et/ou anihiler leur pouvoir 

collant. 

Ainsi par exemple, selon le brevet européen EP 

0 344 631, on neutralise les miellats en formant le coton en 

une nappe qui est pressée entre des rouleaux chauffés à haute 

15 température et, simultanément, on déshydrate la nappe de coton. 

20 

Selon les brevets européens 0 303 575 et 0 344 729, 

la déshydratation de la nappe de coton se fait dans un four 

tunnel à micro-ondes, la déshydratation qui s'ensuit des 

miellats réduisant leu_r pouvoir de collage. 

En prati~ue cependant, ces procédés et 

installations connus, d'une part sont relativement coûteux, et 

d'autre part ne conduisent pas généralement à l'extraction des 

miellats mais simplement à leur déshydratation temporaire, 

exigeant donc que la filature soit effectuée quasiment en 

25 continu avec le traitement préalable de la nappe de coton. 

L'invention a pour objet de résoudre le problème 

posé par les cotons pollués par des miellats en procédant de 

façon très différente, permettant d'obtenir de bons résultats 

et donc de filer les cotons en ambiance de filature sans 

30 problème. 

Selon l'invention, le nouveau traitement du coton 

conduit à une réduction du pouvoir collant par transformation 

et éventuellement retrait partiel des miellats. 

De façon précise, le procédé de traitement du coton 

35 pollué par des miellats, en vue d'en réduire le pouvoir collant 

avant filature, se caractérise selon l'invention en ce qu'on 
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conforme le coton à traiter sous forme d'une nappe, après quoi, 

on fait passer cette nappe entre des organes de guidage puis on 

effectue une injection de vapeur d'eau chaude dans la nappe. 

De préférence, pour effectuer le guidage de la 

nappe, on utilise des organes de compression, de sorte que la 

nappe traitée est comprimée. 

Ainsi, sous les effets de l'injection de vapeur 

d'eau chaude dans la nappe, lesquels effets sont 

avantageusement amplifiés par la compression que l'on fait 

subir à la nappe, les miellats se ramollissent et subissent une 

transformation qui en amoindrit le pouvoir collant. 

La vapeur d'eau chaude qui circule au sein de la 

nappe entre ~es fibres fait office d'agent mciuillant et 

ramollit les miellats situés dans l'épaisseur de la nappe et 

15 les transforme. 

20 

25 

30 

35 

Selon un mode de mise en oeuvre qui a donné toute 

satisfaction, l'injection de vapeur d'eau chaude est réalisée 

par amenée, en contact avec la nappe, d'au moins un élément 

chargé en humidité, cet élément pouvant être constitué par une 

bande de tissu humide. 

Les miellats qui ne se présentent plus sous forme 

de billes de sucre mais en sucre dissout sont extraits par la 

compression que subit la nappe et se déposent en majorité sur 

l'élément chargé en humidité, et résiduellement dans 

l'épaisseur de la nappe; ainsi, une partie des miellats est 

éliminée dans l'élément chargé en humidité, tandis que les 

résidus de miellats, qui restent dans la nappe, y sont 

dispersés, et, du fait de leur transformation, c'est-à-dire de 

la modification de leur structure chimique, ne perturbent plus 

en pratique les opérations subséquentes de f~lage. 

Dans cette réalisation, évidemment, l'élément 

chargé en humidité est ensuite nettoyé, par exemple par lavage 

à l'eau pour être débarrassé des miellats qu'il contient _ 

L'invention concerne également une installation 

pour la mise en oeuvre du procédé précédemment décrit, cette 

installation se caractérisant en ce qu'elle comprend : 
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- un dispositif de conformation en nappe du coton, 

- et au moins un premier poste de traitement de la 

nappe comprenant 

des moyens de guidage de la nappe à travers 

5 ledit poste, 

. et au moins un moyen producteur de vapeur 

d'eau chaude injectant de la vapeur d'eau chaude dans la nappe. 

Avantageusement, les moyens de guidage précités 

sont constitués par des organes de compression entre lesquels 

10 la nappe est comprimée et entraînée, ce qui augmente 

l'efficacité du traitement. 

Selon un mode de mise en oeuvre, l'installation 

comprend en tant que moyen producteur de vapeur d'eau chaude, 

une bande d'une matière spongieuse, telle qu'un tissu humide et 

15 qui est chauffée et pressée contre la nappe de coton. 

Avantageusement deux telles bandes humides sont utilisées, la 

nappe de coton étant placée et comprimée entre ces deux bandes. 

Par de tels moyens, on réalise une injection de 

vapeur d'eau chaude efficace et à la température la plus 

20 appropriée au sein de la nappe de coton traitée et 

simultanément, on assure l'élimination d'une grande partie des 

miellats contenus dans la nappe de coton. 

L'invention et sa mise en oeuvre apparaîtront plus 

clairement à l'aide de la description qui va suivre faite en 

25 référence aux dessins annexés dans lesquels: 

30 

la figure 1 montre de manière schématique une 

installation conforme à l'invention ; 

la figure 2 montre de manière schématique une 

variante d'exécution d'une telle installation. 

Telle que représentée à la figure 1, l'installation 

conforme à l'invention comprend un dispositif 1 destiné à 

conformer le coton sous forme de nappe, en aval duquel, en 

considérant le trajet de la nappe à travers l'installation, est 

disposé au moins un premier poste 2 de traitement de la nappe 

35 de coton. 

Dans l'exemple schématisé à la figure 1, le 
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dispositif pour conformer le coton est une ouvreuse, de type 

carde, ayant été modifiée, pourvue comme comme connu d'un 

rouleau briseur 20 qui reçoit le coton d'un tapis sans fin et 

le distribue à un tambour denté 5 ou ouvreuse surmonté d'un 

chapeau de surface intérieure lisse 7. La nappe de coton formée 

entre l'ouvreuse 5 et son chapeau 7 est amenée à un tapis 6 

d'alimentation du poste de traitement 2. 

Dans l'exemple illustré à la figure 1, le premier 

poste 2 de traitement de la nappe 21 est constitué par deux 

moyens 3, 3' qui guident la nappe entre son extrémité d'entrée 

22 et son extrémité de sortie 23 de l'installation. 

Les moyens 3, 3' sont disposés de part et d'autre 

de la nappe et la compriment. 

La compression de la nappe 21 entre les moyens 3, 

15 3' se fait, dans l'exemple illustrk, avec interposition de deux 

bandes d'une matière spongieuse 4, 4' telles qu'un tissu 

humide, la nappe de coton 21 étant donc pressée entre ces deux 

bandes humides 4, 4'. 

Les bandes 4 et 4' peuvent être constituées par 

20 exemple en un tissu de coton. 

25 

30 

Chaque bande 4, 4' est entraînée en mouvement, dans 

le sens des flèches, en étant guidée et entraînée autour de 

rouleaux d'entraînement et de guidage tels que référencés en 8, 

8 1 • 

4 1 ' 

En 9, 9', on a illustré schématiquement deux 

dispositifs de nettoyage et d'humidification des bandes 4, 

par exemple des bacs dans lesquels les bandes 4, 4 1 , après 

avoir traversé l'installation, reçoivent une aspersion d'eau 

par des buses 24, 24'. 

Les moyens presseurs 3, 3' peuvent être constitués 

par des plateaux métalliques réunis et articulés les uns aux 

autres comme les patins d'une chenille d'~ngin motorisé. Les 

vitesses d'avancement des moyens 3, 3', comme indiqué par les 

flèches et les vitesses d'avancement des bandes de tissus 4, 

35 4', sont avantageusement identiques. 

Les patins qui constituent les moyens presseurs 3, 
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J' sont chauffés de l'intérieur par exemple par des résistances 

électriques ou tout autre système tel que schématisé en 25, 

25'. 

Les patins 10 peuvent également être des plateaux 

5 chauffants auxquels sont distribués les moyens de chauffage 

appropriés : électricité, vapeur, etc ... 

Vers l'extrémité 23 de sortie de l'installation, la 

nappe de coton traitée 21 passe sur un poste de séchage lJ pour 

enlever l'excès d'humidité du coton créé par le traitement. 

10 Le fonctionnement de l'installation qui vient 

d'être décrit est le suivant. 

Le dispositif 1 de conformation du coton prépare 

une nappe de coton de masse surfacique appropriée, par exemple 

comprise entre 50 gr/m2 et 200 gr/m2 . 

15 La masse surfacique de la nappe sera fonction de 

20 

plusieurs paramètres et notamment: le degré de pollution du 

coton, la pression à laquelle la nappe est soumise au poste de 

traitement 2, la durée du traitement et le type de dispositif 1 

de conformation, de la nappe. 

Pour obtenir un traitement satisfaisant, on pourra 

jouer sur ces paramètres en augmentant par exemple la valeur de 

la pression ou la durée du traitement si les cotons sont très 

pollués ou en diminuant l'épaisseur de la nappe traitée. 

Tous ces paramètres pourront être déterminés par 

25 l'homme de l'art, par simple expérimentation directe . 

. De façon générale, on utilisera avantageusement des 

durées de traitement dans l'installation variant entre quelques 

secondes et une ou deux minutes, la durée de passage pouvant 

être réglée par modification de la vitesse de défilement des 

30 moyens 3, 3 1 et des bandes 4, 4' qui leur sont associées. 

De même, la pression sera avantageusement maintenue 

à des valeurs de l'ordre de quelques bars, par exemple de 5 à 

20 bars. 

Pour obtenir un traitement convenable de la nappe 

35 de coton, il faut injecter à l'intérieur de cette nappe, de 

façon efficace de la vapeur d'eau, à température moyenne, 
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généralement à température comprise entre 70°C et 200°c, et de 

préférence entre 90°C et 160°C. 

Pour ce faire, il suffit que les plateaux 

chauffants 10 soient à température suffisamment élevée, c'est-

5 à-dire à 10 ou 20°C au-dessus de la température à laquelle on 

veut produire la vapeur. 

La vapeur d'eau pénétrant à travers les fibres de 

la nappe de coton 21 entraîne et transforme les miellats dont 

la plus grande partie vient se dissoudre et est recueillie sur 

10 les bandes 4, 4' sur lesquelles peuvent se déposer les autres 

substances qui polluent le coton telles que feuilles, débris 

d'amandes, amas de fibres, coques, etc ... 

Les bandes 4, 4' sont ensuite nettoyées, lavées et 

humidifiées au niveau convenable dans les installations 9, 9' 

15 et pourront à nouveau remplir leur rôle de moyen formateur de 

vapeur (en relation avec les plateaux chauffants 10) et de 

moyen d'entraînement et d'extraction des miellats transformés 

et dissouts par l'action de la vapeur. 

Les résidus de miellats qui restent dans la nappe 

20 21 qui sort à l'extrémité 23 de sortie du poste 2, du fait de 

leur transformation structurelle n'ont, comme le montre 

l'expérience, en pratique plus d'effet défavorable sur le 

filage subséquent du coton. 

En outre, la vapeur de traitement étant une vapeur 

25 à température relativement basse, le coton ne subit aucun 

jaunissement. 

Pour le réglage de la pression dans l'installation 

illustrée à la figure 1, on pourra prévoir par exemple que 

~•une des structures 3 sera montée flottante et coopèrera avec 

30 des moyens de pressage tarés tels que des poids ou ressorts. 

Selon la variante de réalisation illustrée à la 

figure 2 et dans laquelle les mêmes repères correspondent aux 

pièces semblables qui se retrouvent dans les deux figures, les 

organes presseurs 3, 3' constitués des plateaux presseurs 10 

35 ont été remplacés par des jeux de cylindres 11, 12. 

Avantageusement, comme illustré, les moyens 
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presseurs sont constitués par des groupes (deux groupes dans 

l'exemple illustré) comprenant chacun un cylindre de grand 

diamètre 11 et une pluralité de cylindres 12 de plus faible 

diamètre répartis régulièrement autour du grand cylindre en arc 

5 de cercle de façon que la nappe 21 comprise entre les deux 

bandes de tissu 4, 4' puisse être convenablement guidée et 

pressée depuis sensiblement l'extrémité d'entrée 22 dans le 

poste de traitement 2 jusqu'à l'extrémité 23 de sortie du même 

poste. 

10 Dans l'exemple illustré, la vapeur d'eau nécessaire 

au traitement est fournie là encore par les bandes humides 4, 

4 1 qui sont chauffées au contact des rouleaux presseurs 

chauffants 11, 12. 

Les cylindres 11, 12 sont chauffés par tout moyen 

15 approprié, électrique, à la vapeur, etc ... 

Bien sûr, comme dans le mode de réalisation de la 

figure 1, les vitesses circonférentielles d'entraînement des 

rouleaux et de déplacement des bandes 4, 4' sont choisies 

égales pour éviter tout déchirement et déformation de la nappe 

20 de coton traitée entre les deux bandes de tissus 4, 4 1 • 

--- - De nombreuses variantes peuvent être apportées aux 

modes de réalisation qui viennent d'être décrits. 

Ainsi par exemple, on pourra adjoindre aux moyens 

presseurs et chauffants, tels par exemple que les cylindres de 

25 l'installation de la figure 2, une bande métallique sans fin 

tendue entre le cylindre 12a situé en amont et le cylindre 12b 

situé en aval, de façon à obtenir un meilleur guidage encore de 

la nappe de coton dans le poste de traitement. 

Ces bandes métalliques assureront également une 

30 meilleure action de continuité de la pression et de la chaleur 

dans le poste de traitement. 

Bien que dans les deux exemples décrits et 

illustrés, on ait utilisé pour créer la vapeur et l'injecter 

dans la nappe de coton 21 des bandes spongieuses humides, 

35 telles que des bandes de tissu en coton, il est possible selon 

l'invention d'omettre ces bandes et d'effectuer seulement une 
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injection de vapeur dans la nappe de coton qui subit une 

pression plus ou moins importante lors de la traversée de 

l'installation. 

Dans ce cas, on notera qu'il n'y aura pratiquement 

pas d'extraction des miellats, mais seulement transformation de 

leur nature. 

Dans le cas de cotons pas trop pollués, de tels 

moyens peuvent se révéler parfaitement efficaces et suffisants. 
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REVENDICATIONS 

1 - Procédé de traitement de coton pollué par des 

miellats afin de réduire le pouvoir collant de ce dernier, 

avant filature, caractérisé en ce qu'il consiste à conformer le 

5 coton à traiter sous forme d'une nappe (21), à faire passer 

cette nappe entre des organes de guidage (3, 3' ; 11, 12), puis 

à effectuer une injection de vapeur d'eau chaude dans la nappe. 

2 - Procédé selon la revendication 1 caractérisé en 

ce que lesdits organes de guidage (3, 3' ; 11, 12) étant des 

10 organes de compression, on comprime la nappe traitée. 

3 - Procédé selon la revendication 1 ou la 

revendication 2 caractérisé en ce que l'~njection de vapeur 

d'eau chaude est réalisée par amenée, en contact avec la nappe, 

d'au moins un élément (4, 4') chargé en humidité. 

15 4 - Procédé selon la revendication 3 caractérisé en 

ce que ledit élément chargé en humidité (4, 4') est une bande 

de tissu humide ou analogue. 

5 - Procédé de traitement selon l'une quelconque 

des revendications 2 à 4 caractérisé en ce que la compression 

20 de la nappe est avantageusement effectuée entre 5 et 20 bars. 

25 

6 - Procédé de traitement selon l'une des 

revendications précédentes caractérisé en ce que la vapeur 

d'eau chaude est à une température comprise entre 70°C et 

200°c. 

7 - Installation de traitement de coton pour la 

mise en oeuvre du procédé selon l'une quelconque des 

revendications précédentes caractérisé en ce qu'elle comprend 

- un dispositif (1) de conformation en nappe (21) 

du coton, 

30 - et au moins un premier poste (2) de traitement de 

la nappe comprenant 

. des moyens (3, 3' ; 11, 12) de guidage de la 

nappe (21) à travers ledit poste, 

. et au moins un moyen producteur de vapeur 

35 d'eau chaude injectant d e la vapeur d'eau chaude dans la nappe. 

8 - Installation de traitement selon la 
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revendication 7 caractérisée en ce que lesdits moyens de 

guidage (J, J' ; 11, 12) sont constitués par des organes de 

compression entre lesquels la nappe est comprimée et entraînée. 

9 - Installation de traitement selon la 

5 revendication 7 ou la revendication 8 caractérisée en ce que le 

moyen producteur de vapeur d'eau chaude est une bande (4, 4') 

d'une matière spongieuse, telle qu'un tissu humide, et qui est 

chauffée et pressée contre la nappe de coton. 

10 - Installation de traitement selon la 

10 revendication 9 caractérisée en ce qu'elle comprend des 

plateaux (10) presseurs et chauffants contre lesquels vient en 

contact ladite bande humide (4, 4'). 

11 - Installation de traitement selon la 

revendication 9 caractérisée en ce qu'elle comprend des 

15 cylindres chauffants (11, 12), rotatifs, comprimant entre eux 

ladite bande humide (4, 4') en contact avec ladite nappe (21) 

de coton. 

12 - Installation de traitement selon la 

revendication 11 caractérisée en ce que l'un des cylindres 

20 presseurs (11} est de grand diamètre et les autres sont 

constitués par une pluralité de cylindres (12) de plus faible 

diamètre qui viennent comprimer entre eux et ledit cylindre 

(11) de grand diamètre, ladite bande humide (4, 4') en contact 

avec ladite nappe (21) de coton. 

25 13 - Installation selon l'une des revendications 9 

à 12 caractérisée en ce que la nappe (21) de coton est placée 

entre deux bandes humides (4, 4') précitées. 

14 - Installation de traitement selon l'une des 

revendications 9 à 13 caractérisée en ce qu'à chaque bande 

30 humide (4, 4') est associé un moyen de nettoyage (9, 9') et 

d'humidification (24, 24'), ledit moyen de nettoyage, en 

considérant le trajet de la nappe de coton à travers 

l'installation, étant disposé en aval de ce trajet. 

15 - Installation selon la revendication 7 ou 8 

35 caractérisée en ce que ledit moyen producteur de vapeur d'eau 

chaude comprend un générateur de vapeur alimenté indépendamment. 



PROCEDE DE TRAITEMENT DU COTON PAR INJECTION DE VAPEUR D'EAU 

CHAUDE ET INSTALLATION POUR LA MISE EN OEUVRE DU PROCEDE 

AU NOM DE 

--------------------------- ---------------

CENTRE INTERNATIONAL EN RECHERCHE AGRONOMIQUE POUR 

LE DEVELOPPEMENT (CIRAD) 

(ETABLISSEMENT PUBLIC INDUSTRIEL A CARACTERE COMMERCIAL) 

___________________________________________ 

ABREGE DESCRIPTIF 

-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

L'invention se rapporte à un procédé et à une 

installation permettant le traitement des cotons pollués par 

des miellats en vue d'en faciliter la filature. 

Selon l'invention, on conforme le coton à traiter 
r 

sous forme d'une nappe (21) que l'on fait passer entre des 

organes de guidage (J, J') entre lesquels est effectuée une 

injection de vapeur d'eau chaude, de préférence sous 

compression de la nappe. 

L'invention s'applique au traitement des cotons 

pollués par des miellats. 

Figure 1. 



, 

~
 -

N
~x

•. 
l.

'l
 

~
 

\l
 

0 
~
 

~
 

~
 

t-,
..)

 

CS
-

_ç
-

J(
 i 

-
d

)
 

""
t...

.r-
-. 

-
tD

 

·' ,, 

"Z
/L

 



4 
~ 

-8r 
-T---t-

1 . 

4 11,,, 

1J 2r" 

9 r {~\: =t1 

J( - 1 -+-

11 
1 1 

9' 
)t✓ 
I \ ' ' 

. 

PlG 2 

13 

N 
.......... 
f'v 



' 

f 

" 

f 
~ 
1: 

[ 

î 
~-

B.Et.3580 

BREVET PCT 

(EUROPE - U.S.A. - CANADA - FEDERATION DE RUSSIE, 

AUSTRALIE, JAPON) 

-------------------------------

AU NOM DE: 

CENTRE INTERNATIONAL DE RECHERCHE AGRONOMIQUE 

POUR LE DEVELOPPEMENT (C.I.R.A.D.) 

----------------------------

EN : PCT/FR93/00457 

DU 11 mai 1993 

------------------
Pour : "Procédé et installation pour l'évaluation du caractère 

collant de matières fibreuses végétales telles que des cotons 

et utilisation de ce procédé et de cette installation" 

----------------------

Priorité France n°92 06142 du 20 mai 1992 

- - - ----------

LERNER & BRULLË S.C. P. - SOCIETE CMLE PROFESSIONNEU.E DE CONSEILS EN BREVETS D'INVENllON - S. RUE JULES LEFEBVRE - 75009 PARIS 

NUMERO D'IDENTIFICATION POUR OPERATIONS INTRACOMMUNAUTAIRES : FR 59 344 498 555 

MEMBRE D "UNE ASSOCIATION AGREEE - ARA-P.L - LE REGLEMENl DES HONORAJRES PAR CHEQUE EST ACCEPTE 



) 
! 

.,, 
·, 

TRAITE DE COOPERATION EN MATIERE DE BREVETS 

PCT 

NOTIFICATION DE RECEPTION DES DOCUMENTS 
SUPPOSES CONSTITUER UNE DEMANDE 

INTERNATIONALE 

(instruction administrative 301 du PCT) 

Date d'expédition i i MA 1 1993 (jour! moisi année) 

Référence du dossier du déposant ou du mandataire 

B.E -: .3530 

Demande internationale n° Pcr lf li g 3 / O O 4 S 7 
.-ëi 

Expéditeur : l'OFFICE RECEPTEUR 

Destinataire 

(_·· . . .-t "' ~-· ..,, ·--~- '- _; .. 

-, 
, . ~.t.,i. ,:.__... . ' · '-'_:.._, 

·--... 
-~ ~- ..: \ ,_,. _ _ _;, \ 

-.. \ ~ 

1 

NOTIFICATION IMPORTANTE 

Date de réception 1 1 MAI 1993 (jour/mois/année) 

Déposant CENTRE~NTERNATIONAL DE RECHERCHE AGRONOMIQU~ POUR LE 
DEVELOPPEMZNT (C.I.R.A.D.) 

~--

Titre de l'invention "P rc.i~édé et installation pou:::- 1 'évaluation du carac~!re collant de 
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~~t~'f~~f~?f~~f~g .. végétales èelles qu-2 des cotons et utilisation de ce procédé et 

'· 
l'. Il est notifié au déposant que l'office récepteur a reçu à la date de réception indiquée ci-dessus des documents supposés 

constituer Wle demande internationale. 

2. ·L'anen_ti9n du déposant est appelée sur le fait que l'office récepteur n•J pas encore vérifié si ces documents satisfont aux 
conditions de l'article I 1.1), c'est-à-dire s'ils remplissent les <:onditions nécessaires pour que soit attribuée une date de dépôt 
international. 

3. Dès que l'office récepteur aura vérifié ces documents, il en avisera le déposanL 

4. Le numéro de demande internationale indiqué plus haut a été provisoirement attribué à ces documents. Le déposant est invité à 
mentionner ce numéro dans toute correspondance avec l'office récepteur. 

-.. ~\ 

Nombre d'exemplaires 
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i-1 . .; Requête 

II] Description 

[IJ..Revendications ( 11 ) 

.('.,.~ Dessin es/ ( l) 

Œ] Abrégé 

D Dessin abrégé 

Nom et adresse postale de l'office récepteur 
Institut National de fa Propriété Industrie/le 

• Pouvoir 
( sui vrant) • Document(s) , 

de priorité 
(suivra) 

G Rapport de 
recherche 

~ versement des taxes 
d'un montant de : 1 6 l 2 o 

i 
(Chêque Bnrclays) \ 

c\ GuJ:'" Joo F c.·1.:0 --
D Autres documents 

· ........ 

Fonctionnaire autorisé 
- .r ' ; 

26bls, rue de Saint-Pétersbourg - 75800 Paris Cédex 08 M. MARTIN ·. ! _ _ ; ·:~ 

~ ! 
n° de télécopieur : (1) 42 94 53 24 n° de téléphone 

L:.._- . . : 
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RÉCÉPISSÉ DE REDEVANCES 
DE PROCÉDURE 

OA TE D"EFFET I DA TE DU RÉCÉPISSÉ 

\. 1 / i)5/9::) J.t/05/93 

N° DU RÉCÉPISSÉ 

t+7 lé-898 

• :.:: -~ _ J530 DEMANDE INTERNATIONALE 

SELON LE TRAITÉ DE COOPÉRATION 
EN MATIÈRE DE BREVETS ( PCT) 
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FR /. - DATE DE DÉPÔT 1 1 1 '---J.__J 

OMDE : 

CENTRE INTERNATIONAL ffü RECHERCHE AGRONOMIQUE POUR LE 
DEVELOPPEMENT (C.li..H.A.D.) 

Nombre de désignations 

1 
Nombre de désignations 1 

= -~ombre total de désignations 1 : de brevet nationaux + de brevet régionaux 1 

/ 
DÉCOMPTE DES REDEVANCES DE PROCÉDURE (cocher éventuellement la case et n,mp/lr le tableau) 

( Complément de versement 
1 

) 
CODE OBJET DU VERSEMENT QUANTITÉ PRIX UNITAIRE TOTAL 

REDEVANCES DE PROCÉDURE NATIONALE 

1 7 0 Redevance de procédure de transmission 1 • 4 Ol>-L - 400,~ 1 1 

1 7 1 Redevance de procédure-de préparation par l'INPI des copies manquantes_: par page 
1 1 

TAXES INTERNATIONALES 

1 7 2 Taxe de recherche 1 
823l>, - 8230,-1 1 

1 7 3 Taxe de base jusqu'à 30 feuilles 1 
3010,-1 1 

1 7 3 Taxe de base au delà de 30 feuilles. par feuille supplémentaire 
1 1 

1 7 3 Taxe de désignations • nombre total de désignations à payer • 6 730 4380,-
1 1 

• IMPORTANT: toute désignation à partir de la 1 lème est gratuite 1 MONTANT DU RÉCÉPISSÉ l 6o?,p, -
'-

Signature de r Agent comptable de I' INPI ou du Régisseur 
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LES ZONES TRAMÉES SONT RÉSERVÉES A L"INPI 

NP.T 26bis, rue de Léninqrad 75800 Paris Cédex OB - Tél. : (/) 42 94 52 52 - ïé/ex : 290 368 /NP/ PARIS - Télécopie : (/) 42 93 59 J O 



PCT Ré~ervé à J"oll1ce rcn.:ptcur 

Demande internationale n•· --------- --------------

REQUETE 
Date du dépôt international 

Le soussigné requiert que la présente demande 
internationale soit traitée conformément au Traité de 

coopération en matière de brevets. Nom de l'office récepteur et "Demande internationale PCT' 

Référence du dossier du déposant ou du mandataire (facultatif) 
( J 2 caractères au maximum) 

Cadre n• 1 TITRE DE L'INVENTION "Procédé et installation pour l'évaluation du 
caractère collant de matières fibreuses végétales telles que des cotons et 
utilisation de ce nrocédé et de cette installation". 

Cadre n• II DEPOSANT 

Nom et adresse : ( Nom de famille suivi du prénom: pour une1;ersonne morole. désignation officielle 
complète. L'adresse doit comprendre le co e posral et le nom du pays.) D Cette personne est aussi 

CENTRE INTERNATIONAL DE RECHERCHE AGRONOMIQUE 
inventeur. 

POUR LE DEVELOPPEMENT (C.I.R.A.D.) n" de téléphone 
Avenue du Val de Montferrand B.P.5035 
34032 MONTPELLIER FRANCE 

n" de télécopieur 

n" de téléimprimeur 

Nationalité (nom de l'Etat) : FRANCE 1 Domicile (nom de l'Etat) : FRANCE 

Cene personne est 
déposant pour : 

• tous les Etats 
désignés 

~ tous les EtaL< désignés sauf 
les EtaL<-Unis d'Amérique 

• les Etats-Unis d'Amérique 
seulement 

• les Etats indiqués dans 
le cadre supplementaire 

Cadre n• III AUTRES DEPOSANTS OU (AUTRES) INVENTEURS 

Nom et adresse : ( Nom de famille suivi du prénom: pour une personne morale, désignation officielle 
complète. L'adresse do11 compreiulre le code postal et le nom du pays.) Cette personne est : 

FRYDRYCH Richard D déposant seulement 

100, rue Laurent Chabry 
34090 MONTPELLIER FRANCE ~ déposant et inventeur 

D inventeur seulement 
(Si cette case est cochée, 
ne pas remplir la suiu.) 

Nationalité (nom de l'Etat) : 
FRANCE 

1 Domicile (nom de l'Etat) : 
FRANCE 

Cette personne est • tous les Etats • tous les Etats désignés sauf ~ les Etats-Unis d' Arnérique • les Etats indiqués dans 
déposant pour : désignés les Etats-Unis d'Amérique seulement le cadre supplementaire 

Nom et adresse : / Nom de famille suivi du prénom: pour une personne morale, désignation officielle 
complète. L'adresse doa compreiulre le code postal et le nom du pays.) Cette personne est : 

D déposant seulement 

D déposant et inventeur 

D inventeur seulement 
( Si cette case est cochée. 
ne pas remplir la suite. J 

Nationalité (nom de l'Etat) : 1 Domicile (nom de l'Etat) : 

Cette personne est • tous les Etats • tous les Etats désignés sauf • lesEtats-Unisd 'Amérique • les Etats indiqués dans 
déposant pour : désignés les Etats-Unis d" Amérique seulement le cadre supplementaire 

• D'autres déposants ou inventeurs sont indiqués sur une feuille annexe. 

Formulaire PCT/RO, 101 (première feuille) (juillet 1992) Voir les notes relatives au formulaire de requêre 
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Cidre n" 1\- \IA:'-iD-\T.-\IRE m· lffPRESE:\T.-\\"T C0\1\ll\": ot· .\DRESSE POL'H LA COHRESPONDANCE 

Li personne Joni 1 · ic.kn1i1é est Jonm:.: ci-di.:ssous est/a étt: désignée pour a~ir ;iu nom 
Ju ou des d.:posants auprb des autorités internationales i:nmpétcn1cs. rnmmc : 0 mandataire • représentant commun 

~nrn el ac.tresse 1,V,,m de_fa'!1i/le suii-i d11prénom: po11r 1111e pa.rnnne morale. ci~.1ienlllir>n or/irie/1,• 
l·umpft1Tt'. L. ttJresse Jou comprendre le cncle /W.~tw c·t le nom clll po rs. , 

: n" tk rélëphont 
1 

LERNER François ou BRULLE Jean 
LERNER & BRULLE S.C.P. 
0 5, rue Jules 
75009 PARIS 

Lefèbvre 
- FRANCE -

; 48 74 45 96 

n·' de télécopieur 

42 81 49 77 

f n" de téléimprimeur 

• Cocher ceue case lorsque aucun mandataire ni représentant commun n · est/n · a été désigné et que l'espace ci-dessus est utilisé 
pour indiquer une adresse spéciale à laquelle la correspondance Joit être en voyée . 

Cadre n" V DESIGNATION D'ETATS 

Les désignations suivantes sont faites conformément à la règle 4.9.al /cocher les cases appropriées: une au moins doir /"être/ : 

Brevet régional 

G] EP Brevet européen : AT Autriche. BE Belgique. CH et LI Suisse et Liechtenstein. DE Allemagne, DK Danemark. 
ES Espagne. FR France. GB Royaume-Uni. GR Grèce. 1T Italie. LU Luxembourg. MC Monaco. NL Pays-Bas. 
SE Suède et tout autre Etat qui est un Etat contractant de la Convention sur le brevet européen et du PCT 

• OA Brevet OAPI : Bénin. Burkina Faso. Cameroun. Congo. Côte d'Ivoire. Gabon. Guinée, Mali, Mauritanie. 
République centrafricaine. Sénégal. Tchad, Togo et tout autre Etat qui est un Etat membre de l'OAPI et un 
Etat contractant du PCf (si une autre forme de prorection ou de rraitemenr est souhaitée, le préciser sur la ligne pointillée/ 

Brevet national ( si une autre forme de prorection ou de traitement est souhairée. le préciser sur la li,:ne pointillée): 

D AT Autriche 

0 AU Australie 

• BB Barbade • BG Bulgarie • BR Brésil 

~ CA Canada 

D CH et LI Suisse et Liechtenstein 

D CS Tchécoslovaquie 

D DE Allemagne . .. . ..... . . .. .. .. . . . .. ... . .. . 

D DK Danemark . .... . _ .. . . . . ...... .. _ .. .. . . . 

D ES Espagne ... _ . __ .... . . . ............ . . . • FI Finlande • GB Royaume-Uni 

DHU Hongrie 

~ JP Japon • KP République populaire démocratique de Corée 

• KR • LK • Lu 

République de Corée 

Sri Lanka 

Luxembourg 

• • • • • • • 
~ 

• • 
0 

MG Madagascar 

MN Mongolie 

MW Malawi 

NL Pays-Bas 

NO Norvège 

PL Pologne 

RO Roumanie 

RU Fédération de Russie 

SD Soudan 

SE Suède 

US Etats-Unis d'Amérique 

Cases réservées pour la désignation (aux fins d'un brevet national) 
d"Etats qui sont devenus parties au PCT après la publication de 
la présente feuille : 

• • • • 
Outre les désignations faites ci-dessus, le déposant fait aussi conformément à la règle 4.9.b) toutes les désignations qui seraient 
autorisées en venu du PCf. sauf la désignation de 
Le déposant déclare que ces désignations additionnelles sont faites sous réserve de confirmation et que !Oute désignation qui n'est 
pas coRtirmée avant l"expiration d"un délai de 15 mois à compter de la date de priorité doit être considérée comme retirée par le 
Jéposant à 1 · e ., pi ration de ce délai . / Pour confirmer une désigna/Ion. ,; faur déposer une déclararion contenant fa désignation en question er 
payer le., r,ue.1 de dé.<ignarinn er de rnnfirmarion. La conJirma1i11n d11i1 po,.;_·enir ti 1 ·office récepteur dans le délai dr I 5 mois.) 

Formulaire PCT/RO/101 (deuxième feuille) t_iuillet 19921 Voir les notes relarr,·es au formulaire de req~êr,· 
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Cadre n·· VI REVE'.'1)1(" \TIi I'\ Dt-: PRIORITE o·autr..: s r..:, .:ndic.1111>11, de priorité sont o' ·----- - inJi4ul!.:s J :ms k .:aJrc , upplém..:n1:iir.: 

La prinritè ,k la uu Jc s Jcm:,ndc·s :1111c·ricurcs , ul\ :llltc s c,1 rcH·nJi4uée : 

Pavs 
' Dat..: dê d.:pc'>1 i Office de dépôt 

tdons t'cq11t'f ou po11r h•4 w·I lu Demande n- ' t.m,lemenr s ïl s ·agir d ·une demanù 
1/c·munJ·l' Il t; lé dépn S~t· 1 ' • f f/llfi "l/1,\!i illll(' l ' I 1 • • • . • • 

' : regwnare vu rnremnrwnmt'I 

1 I\ 
' 

FRANCE 20 MAI 1992 92 06142 ' 

! 
121 ! 

' 
1 

! 

iJ) ! i i 

1 

! i 1 
; 

Cocher lu t"llW ,·1-de.rn111s si la copiearriiiée omrimne de la donand<? anrèrie11re dvir être déli,·rée pari 'nlfice qui. a,u/ins de lo présente demande inrernarianaie. 
esr /'office recep1eur I une r1ue peiir ~rre ~r:g,c i : Q L · office récepteur est prié de 1ransm~nre au _Burea~ intemalional une copie ce ni fiée 

conrorme Je la ou des demandes an1eneures 1nJ1quees ci-dessus aulx I poml(s) : (1} 

Cadre n" VII RECHERCHE . .\~TERIEURE 

Remplir si 11nt' recherche linremarionalc. de rvpe i111ernarional ou aurreJ a d1à éré effectuée par ïudminisrrarion char?ée de la recherche internationale nu 
demandée à cerre administration er si cerre adminürrarion esr maintenant priée e fonder la recherche inremationale. dans a mesure d':l:,ossible, sur les résulrars 
de celle recherche antérieure. Pour permerrre d'identifier cerre recherche ou cerre demande de recherche. donner les renseignements emandés ci-après pour la 
demande de brever peninente f vu .1a traducrion} ou pour la dernnnde de recherche: ' 

Pays (ou office régional) : Date (jour/mois/année) : Numéro : 

FRANCE 20 MAI 1992 92 06142 

Cadre n• VIII BORDEREAU 

La présente demande internationale Le ou les éléments cochés ci-après sont joints à la présente demande internationale : 
comprend le nombre de feuilles suivant: 1 Q9 pouvoir distinct 5. ~ feuille de calcul des taxes 

1. requète 3 feuilles 
. signé SUIVRONT 

2. description 8 feuilles -, D copie du pouvoir 6. 0 indications séparées concernant 
- · général des micro-organismes déposés 

3. revendications : 2 feuilles 

4. abrégé 1 feuilles 3. D explication de l'absence 7. 0 listage de séquence de nucléotides 

1 d'une signature ou d'acides aminés 
5. dessins feuilles 

4. ~ document(s) de priorité 8. ~ autr!=s. élémentRecherche 
15 l'JïfJfnt (prec1serJ: - . 

Total feuilles anterieure 

La figure n" 1 des dessins (le cas échéant) est proposée pour publication avec l'abrégé. 

Cadre n• IX SIGNA TURE DU DEPOSANT OU DU MANDATAIRE 

A côti de chaque signature. indiquer le nom du signataire er. si cela n 'apparair pas clairement à la lecrure de la requête, à quel Titre l 'intùessi signe. 
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L'invention a pour objet un procédé et une 

insta llation pour l'éva luation du caractère collant d e 

5 mati è res fibreuses végétales telles que des cotons ; 

l'inv ention vise e n outre l'utilisation de ce procédé et de 

cette installation pour la conduite dans les meilleures 

conditions d'opérations successives de traitement des 

matières fibreuses ainsi polluées. 

10 Depuis quelques années, les matières fibreuses 

végétales e t en particulier les cotons de diverses 

provenances provoquent un phénomène de collage en filatur~, 

ce qui induit de fortes pertes de productivité. 

Le collage est l i é principalement à des 

15 déjections d'insectes appelées "miellats" composées 

e ssentiellement de sucre et qui confèrent au coton un 

pouvoir collant. 

Pour solutionner . ce probléme, plusieurs 

procédés ont été proposés pour déterminer et éliminer les 

20 miellats ou leur action de collage. 

En particulier, la demanderesse a mis au point 

une machine qui permet, par examen d'un échantillon 

maintenu à un degré hygrométrique précis et qui est pressé 

entre deux feuilles d'aluminium convenablement chauffées de 

25 déterminer le potentiel de collage de l'échantillon 

examiné. 

Cette machine présente l'inconvénient que la 

procédure est relativement délicate à mettre en oeuvre, 

longue, coûteuse et qu'en outre, la détermination du degré 

30 de collage de l'échantillon reste finalement très 

subjective et peut varier considérablement d'un opérateur à 

l'autre. 

L'invention a pour objet de résoudre ces 

difficultés en permettant une évaluation précise rapide et 

35 économique du caractère collant de la matière fibreuse en 

perfectionnant notablement le procédé et la machine dont il 
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vient d'être question. 

Le procédé conforme à l'invention se 

caractérise par les étapes successives suivantes 

- on prépare un échantillon de la matière 

fibreuse de façon qu'il présente une large surface par 

rapport à son poids, 

- on applique au moyen d'un organe pressant et 

chauffant l'échantillon ainsi déployé sur une plaque 

d'aluminium ou analogue pendant quelques secondes, 

- on applique ensuite une pression à froid du 

même échantillon sur la même plaque pendant quelques 

secondes, 

si nécessaire, on effectue un séchage 

superficiel à l'air chaud de la plaque, 

- on enlève les fibres de l'échantillon 

adhérant à la plaque, 

- et on compte le nombre des points de miellats 

adhérant à la plaque, lequel nombre détermine le caractère 

collant de l'échantillon ramené à sa surface déployée. 

On partira avantageusement d'un échantillon de 

quelques grammes, par exemple d'un poids compris entre 2 et 

5 grammes que l'on ouvrira sur une surface de quelques 

centaines de cm2 , par exemple de l'ordre de 200 cm2 . 

Lorsqu'on procède de cette façon on constate que toutes 

choses égales par ailleurs, le nombre des points de miellat 

décompté est indépendant du poids de l'échantillon qui n'a 

donc pas besoin d'être pesé de façon précise, tandis qu'il 

est aisé de l'ouvrir sur une surface donnée par exemple de 

17 X 12 cm soit environ 200 cm2 . 

Avantageusement, le chauffage s'effectue à une 

température comprise entre 33 et 140° C, de préférence 

entre 50 et 90° c. 
La pression à chaud peut être maintenue pendant 

quelques secondes et sera de l'ordre d'au moins 40 g/cm2 , 

des résultats très satisfaisants étant obtenus avec une 

pression comprise entre 80 g/cm2 et 500 g/cm2 . 
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Plus ~a température est basse, plus la pression 

et la durée de maintien de cette pression seront élevées. 

Par exemple d'excellents résultats sont obtenus 

avec les paramètres suivants 

5 a) température: 53°C, pression 500 g/cm2 , 

durée de maintien de la pression : 30 secondes, 

b) température : 85°C, pression : 80 g/cm2 , 

durée de maintien de la pression: 5 secondes. 

La pression à froid pourra être maintenue 

10 pendant 15 à 30 secondes environ, la pression étant du même 

ordre de grandeur que celle utilisée pour la pression à 

chaud. 

Le procédé de l'invention permet ainsi en un 

laps de temps très court, inférieur à 2 minutes, de 

15 déterminer de façon précise le caractère collant d'un coton 

pollué par des miellats; la connaissance quasi instantanée 

du pouvoir collant du coton permet alors de déterminer sans 

retard et d'adapter immédiatement les opérations de 

traitement les plus appropriées à ce coton. 

20 En particulier, il est possible, à partir de la 

connaissance de ce pouvoir collant du coton, de piloter une 

installation de traitement de dépollution du même coton. 

De la même façon, il est possible, à partir de 

la connaissance du pouvoir collant du coton, de déterminer 

25 quel type de filature peut éventuellement être mis en 

oeuvre sans inconvénient majeur. 

L'invention vise en outre des installations 

permettant l'automatisation ou la semi-automatisation du 

procédé, comme il va résulter plus clairement de la 

30 description qui va suivre faite en référence aux dessins 

annexés dans lesquels 

la figure 1 montre schématiquement une 

installation pour la mise en oeuvre du procédé de 

l'invention selon un premier mode de réalisation, 

35 la figure 2 montre de façon similaire à la 

figure 1 une variante de ce procédé, 
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la figure 3 est un schéma relatif à une 

troisième variante. 

En se référant tout d'abord à la figure 1, on a 

repéré en 1 un système d'identification des échantillons, 

5 correspondant par exemple à des balles de coton 

déterminées, lesquels échantillons peuvent être repérés par 

un système de lecteur à codes barres par exemple. 

10 

15 

En 2, on a représenté schématiquement un 

système de préparation de l'échantillon, par exemple du 

type à rotor permettant d'ouvrir un échantillon de coton 

pouvant peser entre 1 et 5 grammes, et généralement entre 2 

et 3 grammes et qui une fois ouvert, va occuper une surface 

d'environ 17 X 12 centimètres (de l'ordre de 200 cm2 ). 

L'échantillon est alors posé, comme indiqué en 

3, sur une bande métallique, avantageusement d'aluminium 4, 

déroulée à partir d'un rouleau 5 approvisionneur et 

enroulée à la sortie de la machine sur un rouleau de 

reprise 6. 

La feuille 4 se déroule au-dessus d'un support 

20 neutre 7 par exemple en matériau plastique ou en bois. 

25 

30 

35 

Un plateau chauffant 8 est chauffé à la 

température choisie entre 33° Cet 140°C, 

préférentiellement entre 50° cet 90° c. 

Lorsque l'échantillon 3 est en place, sous le 

plateau chauffant 8, celui-ci est commandé en abaissement 

et vient presser l'échantillon contre la feuille 

d'aluminium 4. 

La pression est maintenue pendant une durée 

plus ou moins longue selon la température choisie et qui 

peut être de l'ordre de 5 à 30 secondes par exemple, pour 

des températures de l'ordre de 85° c à 53° C. 

La pression est avantageusement comprise entre 

40 g/cm2 et 1 000 g/cm2 , des résultats tout à fait 

satisfaisants étant obtenus avec une pression comprise 

entre 80 g/cm2 et 500 g/cm2 , des pressions plus élevées 

étant avantageusement utilisées en relation a~ec des 
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températures moins élevées. 

L'action conjuguée de la pression et de là 

chaleur exercée sur l'échantillon 3 fait s'évaporer une 

partie de l'humidité contenue dans le coton, créant une 

5 fine couche de vapeur sur le support d'aluminium et 

permettant à ce niveau le ramollissement des billes de 

sucre ou de miellats contenues dans le coton et qui 

viennent se fixer au support d'aluminium 4. A ce sujet, on 

notera que l'action indiquée suppose l'existence d'une 

10 certaine humidité du coton; en l'occurrence, un degré 

d'humidité de l'échantillon compris entre 40 % et 85 % 

permet d'obtenir sans problème le résultat recherché, la 

mesure étant en pratique généralement conduite pour un taux 

d'humidité proche de 60-65 %. On notera que c'est l'effet 

15 conjugué d'une certaine épaisseur, ni trop faible, ni trop 

importante de l'échantillon, et d'un cheminement de vapeur 

à travers l'épaisseur de l'échantillon qui paraît donner à 

la mesure du caractère collant du coton son indépendance 

par rapport au poids testé de l'échantillon. 

20 L'opération de pressage à chaud étant terminé, 

par exemple au bout de 5 secondes, le plateau 8 est relevé, 

la bande 4 est avancée d'un pas et vient se présenter sous 

le plateau 9 qui s'abaissera alors et qui va assurer une 

pression à froid de l'échantillon 3 qui s'est déplacé en 

25 3 1 • 

30 

La pression à froid peut être maintenue pendant 

environ 15 à 30 secondes ; elle a pour objet d'assurer une 

meilleure fixation des points collants sur le support 

d'aluminium 4. 

La pression du plateau froid 9 est 

avantageusement du même ordre de grandeur que celle exercée 

par le plateau chauffant 8. 

A la fin de cette opération, le plateau 9 est 

relevé et une brosse ou un balai 10 placé après le poste 9 

35 élimine la plupart des fibres de l'échantillon J' lorsque 

la bande 4 est avancée d'un pas jusqu'au poste référencé 11 
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qui est un paste de sechage. 

A cet endroit, l'echantillon, si necessaire, 

est seche par de l'air chaud de fa9on a eliminer l'humidite 

residuelle et a fixer correctement a la feuille d'aluminium 

4 les points de sucre et de miellat qui se sont deposes sur 

elle. On a constate que generalement le sechage n'est pas 

requis si l'on a utilise une temperature de pression a 

chaud relativement basse, exemplairement comprise entre 

50 ° c et 55 ° C et un rnaintien de la pression suffisamment 

long, exemplairement de l'ordre de 30 secondes. 

L'echantillon est ensuite avance jusqu'a une 

brosse 12, eventuellernent doublee d'un systeme d'aspirateur 

nettoyeur 13, qui eliminent les fibres restantes adherant a· 

la plaque. 

En 14, il ne reste plus qu'a lire, par exemple 

au moyen d'une camera appropriee, le nombre de points 

laisses par l'echantillon sur la feuille 4. 

Ce nombre de points, ramene a la surface de 

l'echantillon prepare, permet de determiner de fa9on 

precise et automatique le degre ou pouvoir collant du coton 

ainsi traite. 

Bien entendu, de nombreuses variantes peuvent 

etre apportees au mode de realisation decrit. 

Ainsi, dans le mode de realisation illustre a 

la figure 2 et dans laquelle les memes reperes indiquent 

les elements semblables se retrouvant dans ces deux 

realisations et qui ne seront pas redecrits, la feuille 

d'aluminium 4 a ete remplacee par une bande metallique 

continue 15, par exemple d'aluminium d'epaisseur convenable 

et qui circule en continu en etant entrainee sous tension 

entre les deux rouleaux 16, 17 dont l'un au moins est 

moteur. 

La bande 15, a la sortie du poste 14 est 

debarassee comme indique en 18, par exernple par un racleur 

de la plupart des matieres qui y adherent, apres quoi elle 

est convenablement nettoyee par un rouleau ou une brosse 19 



7 

éventuellement imprégné d'un solvant, puis séchée en 20, 

avant réutilisation au poste de départ 8. 

Dans la variante illustrée à la figure 3, au 

lieu d'une bande métallique qui se déplace sous différents 

5 postes successifs, on trouve des plaques individuelles se 

déplaçant successivement sous des postes : 22 d'application 

du miellat sur la plaque 21; 23 de nettoyage/chauffage de 

l'échantillon pour le débarrasser des fibres ; 24 de 

comptage des points de miellat; et 25 de nettoyage avant 

10 réutilisation au poste 22. 

Le poste 22 peut comprendre une plaque de 

pressage à chaud 26 et une plaque de pressage à froid 27 

qui viennent successivement en action (après retournement 

de 180° de l'ensemble) et qui sont séparées par un isolant 

15 28. 

Le poste de nettoyage/enlèvement des fibres, 

peut comprendre une zone d'aspiration/brossage 29 et une 

zone de séchage 30 ainsi qu'une brosse 31 pour enlever les 

dernières fibres. 

20 Le poste de nettoyage 25 peut comprendre une 

raclette 32 avec élimination des déchets en 33 et une 

brosse de nettoyage/séchage 34. 

Bien entendu, de nombreuses variantes peuvent 

être imaginées aux modes de réalisation schématiquement 

25 décrits uniquement à titre d'illustration. En particulier, 

on peut bien entendu travailler sur des échantillons plus 

ou moins importants, l'essentiel étant de respecter une 

proportion dans laquelle le poids de l'échantillon utilisé 

reste faible par rapport à sa surface, soit 

30 préférentiellement de l'ordre de 2 à 5 g pour 200 cm2 dans 

les exemples donnés, une fourchette satisfaisante pouvant 

être par exemple de 0,5 à 5 g pour 100 cm2. 

De la description qui précède, on comprend que 

le procédé et l'installation d'évaluation conformes à 

35 l'invention peuvent être entièrement automatisés et que les 

paramètres acquis par cette installation peuvent être 
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utilisés pour piloter de la manière appropriée toute 

installation de traitement prévue en aval. 

En particulier, une inst2llation du type ci­

dessus décrit peut être utilisé pour piloter une 

5 installation d'élimination des miellats notamment par 

dissolution/modification par vapeur d'eau chauffée, en 

adaptant le degré du traitement au degré de pollution du 

coton. 
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REVENDICATIONS 

1 - Procédé d'évaluation du caractère collant 

de matières fibreuses végétales telles que des cotons, 

5 caractérisé en ce que 

- on prépare un échantillon (3) de la matière 

fibreuse de façon qu'il présente une large surface par 

rapport à son poids, 

- on applique au moyen d'un organe pressant et 

10 chauffant (8) l'échantillon ainsi déployé sur une plaque 

d'aluminium ou analogue (4, 15, 21) pendant quelques 

secondes, 

- on applique ensuite une pression à froid du 

même échantillon sur la même plaque pendant quelques 

15 secondes, 

20 

- on effectue éventuellement un séchage 

superficiel à l'air chaud de la plaque, 

- on enlève les fibres de l'échantillon qui 

adhèrent à la plaque, 

- et on compte le nombre des points de miellats 

adhérant à la plaque, lequel nombre détermine le caractère 

collant de l'échantillon ramené à sa surface déployée. 

2 - Procédé selon la revendication 1 

caractérisé en ce qu'on utilise en tant qu'échantillon une 

25 masse de coton de quelques grammes, avantageusement de 2 à 

5 g, que l'on ouvre sur une surface de quelques centaines 

de cm2 , avantageusement de l'ordre de 200 cm2 . 

3 - Procédé selon la revendication 1 ou 2 

caractérisé en ce qu'on effectue le chauffage entre 33 et 

30 140° C, de préférence entre 50° cet 90° c. 

35 

4 - Procédé selon l'une des revendications 

précédentes caractérisé en ce qu'on maintient la pression à 

chaud pendant une durée comprise entre 5 secondes et 30 

secondes environ. 

5 - Procédé selon l'une des revendications 

précédentes caractérisé en ce que la pression à chaud est 
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supérieure à 40 g/cm 2 et de préférence comprise entre 

80 g/cm2 et 500 g/cm2 . 

6 - Procédé selon les revendications 3, 4 et 5, 

caractérisé en ce que la valeur de la pression utilÎsée 

pour la pression à chaud et la durée du maintien de cette 

pression sont d'autant plus élevées dans les fourchettes 

indiquées que la température est plus basse. 

7 - Procédé selon l'une des revendications 

précédentes caractérisé en ce qu'on maintient la pression à 

froid pendant une durée d'environ 15 à 30 secondes. 

8 - Installation pour la mise en oeuvre du 

procédé selon l'une.des revendications précédentes 

caractérisée en ce qu'on utilise en tant que plaque sur 

laquelle est pressé l'échantillon une feuille continue 

15 d'aluminium (4) déroulée entre un rouleau 

d'approvisionnement (5) et un rouleau de reprise (6). 

20 

25 

30 

35 

9 - Installation pour la mise en oeuvre du 

procédé selon l'une quelconque des revendications 1 à 7 

caractérisée en ce qu'on utilise en tant que plaque sur 

laquelle est pressé l'échantillon une bande continue (15) 

nettoyée après le processus d'évaluation du collage. 

10 - Installation pour la mise en oeuvre du 

procédé selon l'une quelconque des revendications 1 à 7 

caractérisée en ce qu'on utilise en tant que plaque sur 

laquelle est pressé l'échantillon, une plaque (21) qui est 

déplacée devant des postes successifs de pressage (22) à 

chaud et à froid de l'échantillon, de brossage-séchage 

(23), de comptage (24) puis de nettoyage (25). 

11 - Utilisation du procédé selon l'une 

quelconque des revendications 1 à 7 et/ou d'une 

installation selon l'une quelconque des revendications 8 à 

10 pour le traitement de matières fibreuses telles que des 

cotons, caractérisée en ce que l'installation de traitement 

est gérée en fonction des paramètres d'analyse recueillis 

sur les échantillons dont le caractère collant est 

précédemment évalué. 



PROCEDE ET INSTALLATION POUR L'EVALUATION OU CARACTERE 

COLLANT DE MATIERES FIBREUSES VEGETALES TELLES QUE DES 

COTONS ET UTILISATION DE CE PROCEDE ET DE CETTE 

INSTALLATION 

AU NOM DU CENTRE INTERNATIONAL DE RECHERCHE AGRONOMIQUE 

POUR LE DEVELOPPEMENT CIRAD 

---=-=-=-=-=-=-=- -=-=--- -=---=-=-

ABREGE DESCRIPTIF 

-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-

Conformément à l'invention, on prépare un 

échantillon (3) de la matière fibreuse que l'on applique au 

moyen d'un organe pressant et chauffant (8) sur une plaque 

d'aluminium et après enlèvement des fibres et séchage des 

points de miellat sur la plaque, on effectue un comptage 

automatique devant un poste (14) 

L'invention s'applique notamment à 

l'automatisation des installations de traitement des cotons 

pollués. 

Figure 1. 
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Avant-propos 

Le présent document a été préparé par le CEN !TC 248 "Textiles et produits textiles•. 

Le présent document est actuellement soumis à !'Enquête CEN. 

TC 248 WI 318:2001 (F) 
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Introduction 

La présente méthode a pour but de déterminer le potentiel de collage des fibres de coton en simulant les effets 
négatifs de cette caractéristique au cours du procédé de filature. Les raisons du collage ne sont pas étudiées. 

Les résultats obtenus à l'aide de la présente méthode ne sont pas directement liés à la détermination de la teneur 
en sucre. 

La présente norme se compose des méthodes suivantes, présentées sous le tire général « Détermination du 
collage des fibres de coton » : 

4 

Partie 1 : Méthode utilisant un dispositif manuel de thermodétection ; 

Partie 2 : Méthode utilisant un dispositif automatique de thermodétection à plateau ; 

Partie 3 : Méthode utilisant un dispositif automatique à tambour rotatif . . 
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1 Domaine d'application 

La présente norme décrit une technique manuelle permettant de simuler la tendance des fibres de coton à coller 
aux surfaces de travail textile. 

Les éprouvettes pewent être constituées de fibres brutes de coton (fibres échantillonnées à partir d'une balle, par 
exemple), ou de fibres owertes, de rubans etc. 

2 Références normatives 

Cette Norme européenne comporte par référence datée ou non datée des dispositions d'autres publications. Ces 
références normatives sont citées aux endroits appropriés dans le texte et les publications sont énumérées -
ci-après. Pour les références datées, les amendements ou révisions ultérieurs de l'une quelconque de ces 
publications ne s'appliquent à cette Norme européenne que s'ils y ont été incorporés par amendement ou révision. 
Pour les références non datées, la dernière édition de la publication à laquelle il est fait référence s'applique. 

EN 20139, Textiles -Atmosphères normales de conditionnement et d'essai. 

3 Termes et définitions 

Pour les besoins de la présente partie de l'EN 14278, les termes et définitions suivants s'appliquent. 

3.1 
niveau de collage 
nombre de points collants indiquant l'incidence du collage de la fibre de coton 

3.2 
thermodétection 
processus visant à révéler les points collants par l'application combinée de chaleur et de pression 

3.3 
points collants 
entrelacement de fibres ou fibres isolées, attaché(es) à une surface de travail en raison du collage propre au coton 

3.4 
·ensemble 
feuilles supérieure et inférieure en aluminium renfermant un échantillon de fibres 

3.5 
dispositif d'élimination 
dispositif utilisé pour éliminer les fibres non collantes de la surface de comptage 

4 Principe 

Un voile de fibres, de superficie et de masse déterminées, est placé entre deux feuilles d'aluminium et comprimé à 
deux niveaux de pression appfiqués successivement à différents réglages de la température pour révéler les points 
collants. 

Ces points collants sont ensuite dénombrés pour évaluer le niveau de collage. 

5 
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5 Appareillage 

5.1 Dispositif manuel de thermodétection 

Un dispositif manuel de thermodétection comprend: 

NOTE 1 La méthode d'essai a été élaborée en se basant sur l'expérience, ce qui a permis de fixer la valeur des principaux 
paramètres (à savoir, les forces appliquées, la superficie, la température et le temps). Tout écart par rapport à ces valeurs est 
susceptible d'influer sur les résultats. 

a) un panneau rectangulaire inférieur (par exemple, en bois ou en tout autre matériau possédant des 
caractéristiques similaires d'isolant thermique), recouvert d'un plateau d'aluminium revêtu de cuivre de 
superficie au moins égale à (640 x 220) mm ; 

6 
Ct.o U 
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· b) une plaque chauffante rectangulaire de dimensions ((126' ± 5) x ~ 5)) mm permettant d'exercer un effort 
de (780 ± 50) N de préférence uniformément réparti sur l'ensemble. La température est réglée à (84 ± 4)°C par 
un régulateur électronique. 

c) un panneau rectangulaire supérieur (en bois, par exemple) de dimensions ((640 ± 5) x (220 ± 5)). _mm 
permettant d'exercer un effort de {590 ± 50) N susceptible d'être uniformément réparti sur la préparation. ,i 

d) les dispositifs de mise en œuvre des forces et de la température peuvent être positionnés en toute sécurité et 
garantir une répartition uniforme de la pression sur l'éprouvette. 

5.2 Feuille d'aluminium 

Feuille d'aluminium ayant une épaisseur de (15 ± 5) microns - ou (40,5 ± 13,5) g/m2 - comportant au moins une 
face mate dépourvue de traces d'oxydation, d'une largeur d'au moins 250 mm. 

5.3 Ouvreuse électromécanique et accessoires 

Comprenant : 

a) un cylindre rotatif recouvert d'une garniture souple de cardes : fils d'acier ayant une densité de 8 dents 
par cm2 (souvent exprimée sous la forme de « 50 dents par pouce carré »), d'une longueur de 11 mm avec 
des angles de 12°/30° (Figure 1) et de 0,5 mm de diamètre, une plaque d'alimentation et un cylindre 
d'alimentation. 

::~;gz 
. '"' ' ,,y:-- - ; __ \12~: 

Figure 1 

b) la largeur et le diamètre du cylindre rotatif sont calculés de manière à obtenir un voile de fibres de dimensions 
égales à (540 ± 20) mm x (160 ± 20) mm. 

c) le diamètre du cylindre d'alimentation est de (35 ± 1) mm. 

d) la vitesse de rotation du cylindre est de (150 ± 25) min-1• 

e) le rapport d'engrenage entre le cylindre rotatif et le cylindre d'alimentation est de 40/1 à 41/1. 

NOTE 2 L'emploi d'un cylindre rotatif (sans garniture de cardes) ayant un diamètre de (155 ± 1) mm et une largeur de 
(200 ± 1) mm a été jugé approprié. 

La largeur de la table d'alimentation est de (164 ± 1) mm. 

6 
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5.4 Accessoires 

a) une aiguille permettant d'extraire le voile de fibres / longueur d'au moins 200 mm : 

b) une brosse pour nettoyer la garniture souple de cardes de l'ouvreuse électromécanique. 

5.5 Dispositif d'élimination 

La largeur du dispositif d'élimination est de (230 ± 10) mm. La masse du dispositif de nettoyage est de 
(400 ± 20) g. Le dispositif d'élimination est recouvert d'un non-tissé imprégné d'huile minérale (environ 10 %) pour 
entrainer le retrait des fibres non collantes. 

le dispositif d'élimination doit être choisi de manière à ce que sa forme et sa géométrie n'induisent l'application sur 
· lui-même d'aucune force ni pression pendant le nettoyage (voir paragraphe 8.6). 

5.6 Source de lumière 

Source de lumière blanche ayant une puissance nominale de (110 ± 10) W, ayant une géométrie de 30°, de_ telle 
sorte qu'un faisceau lumineux oblique éclaire toute la superficie de la feuille d'aluminium. 

5~7 Ventilateur 

Dispositif produisant un courant d'air balayant la surface de la feuille d'aluminium de façon à faire vibrer les fibres 
collantes. 

6 Atmosphère de conditionnement et d'essai 

Utiliser l'atmosphère de conditionnement et d'essai définie dans la norme EN 20139. 

7 Préparation des éprouvettes 

7 .1 Généralités 

Conditionner les échantillons de fibres de coton pendant au moins 24 heures dans l'atmosphère définie dans 
l'article 6. 

Préparer trois éprouvettes en prélevant au hasard des touffes·· de fibres dans l'échantillon de laboratoire. 

La masse de l'éprouvette de fibre est de (2,5 ± 0,05) g. 

7.2 Ouvreuse électromécanique 

Nettoyer la garniture métallique de carde au moyen de la brosse. 

Ouvrir et mélanger manuellement un échantillon de fibre conditionnée de façon à obtenir un pavé homogène. Le 
déposer sur la largeur de la plaque d'alimentation de l'ouvreuse électromécanique. 

Mettre l'ouvreuse en fonctionnement pour obtenir un voile homogène de fibres de coton sur le cylindre rotatif. 

Une fois le cylindre à l'arrêt, utiliser l'aiguille pour extraire le voile de fibres. Prendre une extrémité du voile avec 
une main (ou un morceau de papier plié) et le retirer soigneusement de la garniture métallique en exerçant une 
traction tout en faisant tourner le cylindre rotatif avec la poignée pour éviter toute déformation du voile de fibres. 

Il est recommandé de poser directement le voile à plat sur la feuille d'aluminium. 

Il convient que l'éprouvette de voile obtenue mesure (540 ± 20) mm x (160 ± 20) mm. 

7 
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Si l'éprouvette est préparée selon une autre méthode (par exemple, échantillonnage à partir d'un voile de cardes), 
il convient que sa masse soit de (29,5 ± 4) g'm2• 

8 Mode opératoire 

8.1 Montage du thermodétecteur 

Chauffer la plaque chauffante jusqu'à l'obtention d'une température de (84 ± 4)°C sur toute sa surface. Pendant la 
montée en température, placer la plaque chauffante au-dessus du plateau d'aluminium revêtu de cuivre sans 
toutefois la fixer. 

8.2 Positionnement de l'éprouvette sur le plateau d'aluminium revêtu de cuivre 

Découper une feuille d'aluminium de longueur appropriée pour recouvrir le plateau d'aluminium revêtu de cuivre. 
La placer sur le plateau de façon à ce que sa face mate soit orientée vers le haut. 

Poser l'éprouvette de voile de fibres sur la feuille d'aluminium. 

Recouvrir l'éprouvette avec la deuxième feuille d'aluminium de longueur appropriée, la face mate de cette dernière 
étant tournée vers l'éprouvette (éviter de poser le bout des doigts sur les faces mates des feuilles d'aluminium). 

8.3 Phase « cha·ude » 

Positionner la plaque chauffante au-dessus de l'ensemble et la bloquer. Appliquer une pression de (780 ± 50) N et 
· maintenir une température de (84 ± 4)°C. Maintenir ainsi pendant (12 ± 2) s. 

8.4 Phase « froide » 

Débloquer la plaque chauffante et la retirer de l'ensemble. 

Immédiatement appliquer et fixer le panneau supérieur (en bois, par exemple) et appliquer une pression de 
(590 ± 50) N à l'ensemble pendant (120 ± 10) s. 

8.5 Retrait de l'ensemble 

Débloquer le panneau supérieur (en bois, par exemple). 

Retirer l'ensemble et laisser reposer pendant au moins (60 ± 5) min. 

8.6 Comptage des points collants 

Retirer avec soin la feuille supérieure d'aluminium. La poser de façon à ce que sa face mate soit orientée vers le 
haut. 

Sans exercer aucune pression, passer le dispositif d'élimination sur la feuille inférieure d'aluminium dans le sens 
de la longueur, suivant un mouvement de va-et-vient. 

Eclairer la feuille inférieure d'aluminium avec la source de lumière oblique. La lumière peut être appliquée depuis 
n'importe quel côté. Faire vibrer les fibres collantes au moyen du ventilateur. Compter les points collants et 
enregistrer le résultat. 

Répéter l'opération avec la feuille supérieure d'aluminium après avoir passé le dispositif d'élimination dans un seul 
sens. 

Il est recommandé de marquer les points collants déjà comptés au moyen d'un stylo adéquat. Cela permet d'éviter 
les comptages doubles ou les omissions et autorise une vérification ultérieure sans source de lumière, ni 
ventilateur. 

8 
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8.7 Répétition 

Répéter le mode opératoire complet du 8.1 à 8.6 avec deux autres éprouvettes provenant du même échantillon. 

9 Calcul et expression des résultats 

Additionner le nombre de points collants enregistrés à partir des feuilles supérieures ou inférieures pour chaque 
éprouvette . 

Calculer la moyenne des résultats des trois éprouvettes. 

1 O Rapport d'essai 

Le rapport d'essai doit comprendre les informations suivantes : 

10.1 Informations générales 

a) une référence à la présente Norme Européenne; 

b) l'identification de l'échantillon pour essai et le mode d'échantillonnage, si nécessaire ; 

c) tout écart par rapport à la méthode indiquée. 

10.2 Résultats d'essai 

a) le nombre total de points collants pour chaque éprouvette ; 

b) le résultat moyen des trois éprouvettes. 

9 
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A.1 Analyse statistique 

Annexe A 
(informative) 

Pour les besoins de la recherche, des traitements statistiques des résultats sont généralement nécessaires pour 
déterminer les éventuelles différences entre deux groupes de résultats. L'analyse statistique du nombre de points 
collants montre que leur distribution n'est pas nonnale / gaussienne mais qu'elle suit la loi de Poisson ou une loi 
binomiale négative. Ainsi, la variance augmente avec le nombre de points collants et sa stabilisation est nécessaire 
avant toute analyse statistique à l'aide d'un modèle linéaire tel que la régression ou l'analyse de la variance 
unidirectionnelle. La transformation « racine carrée » du nombre de points collants peut être utilisée pour l'analyse 
de la variance à un seul facteur. Il convient d'analyser les expériences à deux facteurs ou davantage en utilisant un 
modèle log-linéaire avec l'aide d'un statisticien. · 

A.2 Répétabilité et reproductibilité 

La présente méthode d'essai est connue à l'échelle internationale car des dispositifs de thermodétection ont été 
distribués dans le mode entier. La normalisation de la présente méthode d'essai est entreprise pour éviter toute 
différence d'utilisation de ce dispositif. 

La répétabilité et la reproductibilité de la présente méthode d'essai peuvent être déterminées lors d'essais 
interlaboratoires fondés sur la méthode d'essai lionnalisée. 

10 
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Introduction 

The aim of this method is to provide an indication of the stickiness potential of a sample of cotton fibres by 
simulating the tendency of "contaminated" cotton to stick to working surface during the spinning process. This test 
method does not distinguish between the various type of the contamination which make causes of stickiness. 

Results of this method are not directly related to the determination of sugar content. 

This standard consists of the following methods, under the general title "Determination of cotton fibre stickiness" : 

• Part 1 : Method using a manual thermodetection device 

• Part 2 : Method using an automatic thermodetection plate device 

• Part 3 : Method using an automatic thermodetection rotating drum device 

1 Scope 

The standard describes an automatic technique to simulate the tendency of "contaminated" cotton fibres to stick to 
working surfaces of textile machines (e.g. card clothing, drafting rollers, crush rolls, etc.). 

Test specimens can be raw cotton fibre (fibre sampled e.g. from a baie), or opened fibre, slivers, etc ... . 

2 Normative references 

This European Standard incorporates by dated or undated reference, provisions from other publications. These 
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For 
dated references, subsequent amendments to or revisions of any of these publications apply to this European 
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the 
publication referred to applies. 

EN 20139 Textiles : Standard atmospheres for conditioning and testing. 

3 Definitions 

For the purposes of this European Standard, the following terms and definitions apply. 

3.3 
sticky points 
entanglement of one or more fibres that become attached to a working surface as a result of contamination of the 
cotton by sticky substance . 

3.2 
thermodetection 
action of revealing sticky points through the combined application of heat and pressure. 

3.1 
stickiness level 
number of sticky points indicating the severity of cotton fibre stickiness. 

4 
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a thick homogeneous web of fibres formed by a special fibre opening and condensing device. 

3.5 
remover 
a device for removing the non sticking fibres from the aluminium foil. 

4 Principle 

A weighed fibre sample is processed through an opener to obtain a pad. This pad is placed on an aluminium foil 
and subjected to pressure by two separate pressure plates, one after the other. The first pressure plate is 
maintained at a temperature significantly higher than ambient. The second pressure plate is maintained at ambient 
temperature. The pad is removed from the foil and all loose fibres are cleaned away. Any fibre entanglements left 
sticking to the foil are noted and counted as sticky points. Ali the operations and result analysis are computer 
controlled. 

5 Apparatus 

5.1 Automatic system 

The Automatic system comprises five devices stationed along a conveyor belt and the means for unrolling a roll of 
aluminium foil onto the conveyor. Test specimens are transported, on the aluminium foil, by the conveyor to each of 
the five stations in turn in less than 5 s. 

The sequence of the 5 devices in the automatic system is as follows. 

5.1.1 Pad preparation device 

The device comprises : 

• a rotating ~pener roller covered with metallic card clothing suitable for processing all types of cotton (saw or 
roller ginning) into a homogenous fibre pad. The type, dimensions and density of the card clothing are 
selected so as to be resistant to prevent contamination by sticking fibres from consecutive test specimens. 

• an air stream and a chamber to collect the opened fibres and form a pad with a surface area of (222 ± 30) 
cm2 .. 

• a means to deliver the pad onto the aluminium foil. 

5.1.2 Higher Temperature Pressure Device 

The device comprises a heated pressure plate which can be moved vertically so as to apply a specified pressure 
for a specified time on a pad positioned below it. 

Device has is set so as to apply a force of (1700 ± 150) N to the pad for (25 ± 2) s. The underside of the pressure 
plate, which cornes into contact with the pad, has an area of (192 ± 1) cm2 and is provided with a non-adhesive 
surface. 

The heated surface, in contact with the pad, is maintained at a temperature of (53 ± 2) 0 c . 

5.1.3 ambient temperature pressure plate device 

The device comprises a pressure plate which can be moved vertically so as to apply a specified pressure for a 
specified time on a pad positioned below it. 
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The device is set so as to apply a force of ( 1700 ± 150) N to the pad for (25 ± 2) s in order to fix the sticky points 
to the aluminium foil. The underside of the pressure plate, which cornes into contact with the pad, has an area of 
(192 ± 1) cm2 and is provided with a "non-adhesive" surface. 

The surface of the plate must remain clean without adhering fibres after applying and removing the pressure. 

5.1.4 Pad Removal device 

The removal device provides a means for removing the pad from the foil and cleaning away all loose fibres. 

The pad is removed by suction. Any remaining loose fibres are cleaned from the aluminium foil by a rotating 
cylinder covered with a suitable type of cleaning fabric. The cleaning fabric is cleaned by suction. 

NOTE A loop pile carpet made with polyamide loops, mass of pile per unit area above the substrate of 360 g/m2 and loop 
height of 2.3 mm has been found suitable as cleaning fabric. Follow the supplier's recommendation for the frequency of 
renewal of the cleaning fabric. 

5.1.5 Image analysis device 

The image analysis device comprises : 

• Light sources sufficient to assure even illumination of the field of view, so as to maintain a uniform grey scale 
level over the full detection area of the camera. 

• Video camera, having a CCD sensor with a sensitivity of at least 3 lux (for camera resolution, see the note 
below}, to provide an image of any sticky points within the area of measurement of (192 ± 1) cm2

• 

NOTE At the moment of the redaction of the present method, video camera with a resolution of 581 x 756 pixels is 
suitable. Camera with improved resolution could be used. 

• Linear polarisation filters, to block that portion of the light which emanates from the light sources and is 
reflected directly from the fiat surface of the foil in order to assure the detection of the light reflected from the 
sticky points. 

NOTE Computer provided with an appropriate video card and image analysis software to capture and analyse the camera 
image in terms of the number and sizes of sticky points .. 

Means for shielding the field of view and the camera assembly from the influence of external light sources. 

NOTE As each station works independently, it is not necessary to wait until one specimen is fully processed before the 
next is inserted. Therefore, up to four specimens may be being processed at the same time, which means that a result is 
obtained almost every 30 seconds. 

5.2 Balance 

Balance able to weigh between 2 and 5 g with an accuracy of at least 0.1 g . 

5.3 Aluminium foil 

A roll of aluminium foil, whose thickness is between 1 0 and 30 microns - or whose weight per unit area is between 
27 and 81 g/m2 

- having at least one bright surface, exhibiting no traces of oxidation and of a width between 200 
mm and 300 mm. 

6 Atmosphere for conditioning and testing 

The atmosphere for conditioning and testing as defined in standard EN 20139 shall be used. 
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7 Preparation of test specimens 

Condition the cotton fibre sample (laboratory sample) during at least 24 hours in standard conditions. 

NOTE If the cotton fibre sample has a high moisture content, sample pre- drying could be required, because the 
equilibrium in moisture must be reached from the dried state. 

Prepare three test specimens picking fibre tufts randomly from the laboratory sample. 

Weigh each fibre test specimen to be between 3.0 and 3.5 g. 

8 Procedure 

8.1 Automatic device set-up 

Follow the recommendations of the supplier : cleaning, stabilisation of the instrument, calibration, use of the 
software ... 

8.2 Operate the equipment 

Place the aluminium foil onto the conveyor belt with the bright face upwards, taking care not to introduce wrinkles. 

lntroduce a fibre test specimen into the feeding zone of the opener and run the test. 

The automatic device processes the test specimen as follows. 

a) preparation of the pad, with the device described in§ 5.1.1 

b) application of heat and pressure to the pad, with the device described in § 5.1.2 

c) application of pressure at ambient temperature to the pad, with the device described in § 5.1 .3 

d) removal of the pad, and any loose fibres from the aluminium foil , with the device described in § 5.1.4 

e) counting, measuring and reporting the sticky points, with the device described in § 5.1 .5 

An image of the sticky points (if any) is registered by the video camera as it scans the aluminium foil surface. The 
image is then captured by the computer and the software is used to detect, measure and count the number of 
sticky points contained in thé image. The software can produce an histogram of frequency of sticky points as a 
function of their size 

Repeat the procedure with the 2 other test specimens. 

9 Calculation and expression of results 

Express the total number of sticky points by calculating the arithmetic mean of the results of the three test 
specimens. 

NOTE The sticky points may be classified in 3 size categories : small, medium and large. 

10 Test report 

The report shall contain the following information : 

10.1 General information 

a) Reference to this European standard ; 
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b) Identification of test sample, and sampling procedure if required; 

c) Any deviation from given procedure ; 

10.2 Test results 

d) Number of sticky points for each specimen ; 

e) The mean value result of the 3 test specimens 
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Annex A 
(normative) 

Checking 

Use 3 cotton standards1) in relation to ITMF, CIRAD etc. resolutions- See Convenor 
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f Results should be in the confidence intervals of the referenced data, given by the supplier. 
t 

If not, go to Automatic device set-up according to the supplier recommendations. , 
l 
,. 
I .. 

~ 

1) ** cou Id provide the Cotton standards. 
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8.1 Statistical analysis 

Annex B 

(informative) 

Statistical information 

The statistical analysis of the number of sticky points shows that their distribution is not Normal / Gaussian and is 
more like a Poisson or a negative binomial distribution. Thus, variance increases with the number of sticky points, 
and its stabilisation is necessary prior to any statistical analysis with linear model as regression or one way analysis 
variance. 'Square root' transformation of the number of sticky points can be used for variance analysis with one 
factor. Experiments with 2 factors or more should be analysed using a log-linear model, and require a statistician. 

8.2 Repeatability and reproducibility 

This test method is expected at international levels because thermodetection devices have been distributed 
through the world. Standardisation of this test method is develop in order to avoid any difference in using this 
device. 

Based on this standardised test method, interlaboratory trial should be organised in order to determinate 
repeatability and reproducibility of this test method. 
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