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Project DP/VIE/86/036

Chlorinated rubber

The project involves construction of a pilot plant for natural
rubber chlorination, capacity 50 kg per operation, so as to
transfer know-how and produce <chlorinated rubber, which is an
essential ingredient in corrosive-proof paints. An assessment
report was drawn up after a 5-day visit to Vietnam at the
Institute of Chemical Industry in Hanoi, which will accommodate
the project, and after a visit by the Vietnamese experts in
charge of the project to the Carl Scholemmer University in
Leuna Merseburg, German Democratic Republic, the IRCA/CIRAD, an
organization specialized in the research and development of
natural rubber in France and Cote d'Ivoire and French
industries specialized din chemical engineering and polymer
chlorination, For each country visited, the report presents
the wvisit schedule, a description and -evaluation of the
organizations proposed to participate in the project. The

report also proposes a project document complete with amnnexes.



Subsequent to the mission in Vietnam and the study tours
undertaken by Vietnamese experts from the Institute of Chemical
Industry in GDR, France and Cdte d'Ivoire, the recommendations
and proposals put forward to UNDP and the Government of Vietnam

are as follows :

+ Construction of a pilot plant for natural rubber
chlorination is necessary to enable the Institute of
Chemical Industry to meet the demands of 1local paint
industries and to acquire technical know-how in the field

of rubber and polymer chemical modification.

+ The size of +the pilot plant should correspond to a

production capacity of 50 kg per operation.

+ The pilot plant should be delivered turnkey, with prior

testing before shipment to Vietnam.

+ The project should provide training in Europe for the team
in charge of assembling and vunning the pilot plant in

Vietnam.

] Additional analysis and 1laboratory equipment should be
funded by the project to guarantee raw and finished product
quality and enable adaptive experimentation during and

after the project.

+ The wide experience acquired by IRCA/CIRAD and the De
Dietrich company in the fields of natural rubber, chemical
modification of rubber and chemical engineering constitutes
a technical guarantee as to the design, assembly and start-

up of the pilot plant.



¢ A mission by the expert charged with writing this report
will be necessary to draw up the final Project Document

with the Vietnamese experts.

GENERAL _SCOPE

General information om natural rubber chlorination

Chlorination of natural rubber is a well known technique and
has been wused for almost 50 vears. Recent documentary
literature on this technique is not readily available., as
improvements in the process are confidential, known only to the
5> or 6 producers who currently share the world market of this
product, which 1is essentially wused in sea-worthy paints. The

production phases are as follows :

+ Transformation of yrubber to solution form, tests and
adjustment of its molecular weight (the choice of initial

molecular weight depends on final grade desired).

¢ Chlorination of the solution with gaseous chlorine (the
chlorine rate has to be at least 65 % to obtain a stable

product).

¢ De-gasification of the solution to &eliminate residual

chlorine.

¢+ Precipitation of the chlorinated rubber in distillation
flasks with steam or hot water (elimination of residual

hydrochloric acid).

¢ Drying of the chlorinated rubber (elimination of <carbon

tetrachloride), and, simultaneously :

¢ Treatment of 1liquid or gaseous effluents

¢ Recycling of the solvent.



The sensitive aspects of each phase have heen placed 1in
parentheses and require either adjustment of the molecular
weight or the final chlorine rate and elimination of the
residual carbon tetrachloride. or require great care due to the
presence of toxic products (CL., HCl, or highly corrosive HC1l).
The design, construction. starting up and running of a pilot
natural rubber chlorination plant requires a maximum of
guarantees tao provide good quality corrosion resistant
equipment, adequate design to . avoid the risk of leakage oY

dangerous operations and treatment of liquid or gaseous
effluents,

Project context

The request for funding corresponding to project DP/VIE/86/036

"chlorinated rubber" was made by the Institute of Industrial
Chemistry. This organization provides technical assistance to
the Vietnamese chemical industry : analyses, development of
processes, training, After preliminary research and
development, this Institute is therefore in a very good
position to ensure the transfer of new technology to this
country. Chlorine and natural rubber are locally produced raw
materials which would be considerably valorized through the
production of chlorinated rubberx, which is an essential
ingredient in the manufacture of sea~resistant paints. A pilot
plant would enable researchers, engineers and technicians at
the Institute to become familiar with the rubber chlorination
technique and to have -enough chlorinated rubber at their
disposal to develop corrosion-proof paint formulas adapted to
the local environnment. The pilot plant should be designed to
meet the technical and security requirements for this type of
reaction and, given the aims of the Institute, respond to the
need for training in chemical engineering. Hence, it should
not be too specific. The infrastructures exist 1locally
(buildings, utilities), but the supply of spare parts is
currently a problem. It is therefore most desirable that the
pilot be delivered turnkey, after being assembled, tested and
partially dismantled for shipment by the designer, 1in the

presence of the Vietnamese team who will be responsible for it

on site.
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Job description

Proposal : "Delivery of Technology on experimental

manufacture on chlorinated NR".

Introduction to the Institute of Chemical Industry

Institute of Chemical Industry - present position on
rubber chlorination: summary of the trials already
carried out, description of the pilot plant operating
from 1980 to 1984, details of the "solvent recovery

systenm".

Carl Schorlemmer University, GDR, - proposed layout of

the pilot plant and list of equipment.

French engineering companies : proposed pilot

diagrams.



1. INTRODUGCTION

Under an agreement signed with the United Nations Development

Program (UNDP), the Vietnamese Government made a request for

funding to construct a pilot plant designed to produce
chlorinated rubber (Project DP/VIE/86/036 "chlorinated
rubber®), In 1986, the Institute of Chemical Industry,

affiliated with the General Department of Chemistry, thus
proposed a project to UNDP, A a preliminary expertise mission

was requested, so as to assess this project.

The aims of the mission carried out in connection with contract
DP/VIE/86/036/11-01/J313420 are given in the '"Job Description"
in Annex I, For administrative reasons, the dinital plan

envisaged was modified as follows :

1) Mission to Vietnam.
2) and 3) Study tour in GDR, France and Cote d'Ivoire
and drawing up of the project document with

Vietnamese experts.

The mission to Vietnam toock place from 27th May to 2nd June
1988, Its aims were twofold : to contact Vietnamese experts
directly in charge of the project, as well as their Superiors
and the UNDP representatives and to visit the installations and
infrastructures designed to house the future pilot plant, so as
to acquire a better idea of the means required to implement the

project.

Subsequent to this mission, a study tour was organized which
enabled Vietnamese experts to see the rubber chlorination work
carried out 1in GDR and France. A mission to CoOte d'Ivoire
completed this study tour, so as to acquaint the Vietnamese
experts with the work undertaken in connection with UNIDO

contracts on liquid rubber.



2., MISSION TO VIETNAM

Arrival in Vietnam. Welcomed at the airport by the

Vietnamese experts involved in the project : Myr. Le
Van Nguyen,

Director. Mr. Nguyen Tien Hiing, Chemical

Engineer, Mrs. Ngo Thi Lien, Engineer.

Saturday, 28th May

Visit to the Back Jamg Shipping factory.

Discussion of Project documents and study tour

program.

Monday., 30th May

Visit to

site and

Tuesday, 31st May

Visit to

Visit to

the Institute of Chemical Industry : project

laboratory.

the Viet Tri soda and chlorine factory.

UNIDO. Discussion of Project documents.

Departure for Ho Chi Minh City.



2.2

10

Progress made in the project up to June 1988

2.2.1 Situating the problem

The problem 1is clearly defined on page 2 of the "Job

Description”™ in Annex I; the broad outlines are summarized

below

+ Chlorinated rubber accounts for 20 % of the weight of

corrosion-proof paint for the navy. as it is very

resistant to sea fog.

¢ Current demands are estimated at 30 to 50 thousand

tons/year for this type of paint,.

+ National production of chlorine, which is a by-product
of soda manufacture, is currently estimated at 17,000
tons and is likely to double by 1995, National
production of natural rubber was 48,000 tons/year in

1988, with forecasts of 237,000 tons in the year 2000.

Chlorinated rubber, for which demand on the
international market reaches between 60 and 100
thousand tons/year, is currently produced wusing

synthetic rubber (Polyisoprene), but could be produced

from natural rubber, as it was in the past.

¢ The Institute of Chemical Industry has been working on
rubber chlorination and corrosion-proof paint
formulation since 1962, Backed by the General

Department of Chemistry, it would like to construct a
pilot plant large enough to produce 100 to 200 kg of
chlorinated rubber per operation and has made an

official request to UNDP for the corresponding funds.

+ This pilot plant would enable Vietnamese chemical

engineers to become familiar with the process and make
it possible to determine certain production parameters
according to local conditions and requirements :

increase in chlorine content, solvent recuperation,

processing of gaseous effluents.



2.2.2 Basic data

A project propoéal was submitted to UNDP (see Annex II) for
a total of US $ 1,000,000 with the following breakdown :

¢ Detachment of experts to Vietnam : us § 250,000
+ Overseas trainihg for Vietnamese

engineers and technicians (study tour) Us § 260,000
+ Pilot plant equipment Us 3 420,000
+ Laboratory equipment Us 8 70,000

The project is scheduled to last 3 years.

The Institute of Industrial Chemistry has two
establishments, one in Hanoi where the Head Office and
certain Laboratories are located, including the analysis
laboratory, and another about 15 km from Hanoi with
laboratories and buildings, where pilot plants have been
constructed, mainly for mineral chemistry operations
(permanganate and polyphosphates). Annex III 1lists the
various sectors and activities of this 1Institute with a
summary diagranm. Four hundred and fifty people avre

employed there, with the following breakdown :

3 Professors
2 Ph.D Doctors
40 Doctors in Science

200 Engineers

> ¢ & S o

150 Workers and technicians

11



2,3.2 Resources envisaged for the project

In all, 44 people habe been allocated to the project (see
Annex II). including 1 Project leader, 18 engineers, 7
technicians, 15 laborers and 4 odd-job men, The following
personnel were introduced to us during the mission to

Vietnam :

+ Mr. Le Van Nguyen, Project Leader, a chemical engineer
educated in China;

+ Mrs. Ngo Thi Lien, Aséistant Project Leader, Ph.D. in
Science from ) the University of Dresden (GDR),
specialized in polymers used in paints;

* Mr. Nguyen Tien Hung, Chemical Engineer from the
University of Magdeburg (GDR), Head of <constyuction
for the future pilot plant;

+ 2 Ph.D Doctors in Science fyom the University of

Merseburg (East Germany) specialized in polymers;

¢ 2 engineers specialized in rubber and educated in
Vietnam;
* 2 engineers specialized in yubber modifications and

educated in the USSR}

* 1 specialized technician 1in charge of rubber
chlorination;

4 The Head of the latex laboratory educated in Vietnam.

The laboratories in Hanoi have a team in charge of analyses
and use 20 to 30 year-old but operational equipment,

including :

+ 1 diffraction and X-fluorescence apparatus (GDR,
1960) ;

¢ 1 SPECORD V 15 UV spectrophotometer (GDR, 1970);

+ 1 SPECORD 75 II IR spectrophotometer (GDR, 1970);

* 1 photocolorimeter (origin and age unkown)j

+ 1 AASIN atomic dissolution spectrophotometer (GDR,
1970);

+ 1 differential thermal analysis apparatus (Hungary,

1970);

12



l Universal polarograph (URSS. age unknown);
Common laboratory glassware

Ovens, scales, etc.

The Center located 15 km from Hanoi includes

2 floors of well lighted and well designed
laboratories, one of which, the "latex laboratory', is
reserved for the manufacture of small articles of
latex (capsule seals), while the other is reserved for
carrying out or implementing chemical modifications to
rubber by epoxidization, chlorination and maleic
anhydride treatment., What 1little equipment there 1is
is very old and is limited to scales, oven, laboratory
glassware and a few makeshift installations made on
site,

1 building where the pilot plants already mentioned
are located;

1 nmew building (1,000 m2 x 10 m h) divided into two
sections intended to house new pilot plants, for
chlorination in particular, This building has vet to
be edquipped with water, steam, electricity and
compressed air; it is located near a railroad linked
to a national network.

1 maintenance and repair workshop with lathes, milling
machines and a bending machine, all of them rather
decrepit.

The pilot chlorination plant requires more equipment,
since the main reactor was destroyed in 1984 after a
faulty manoeuver: the other elements in this plant

were re-used elsewhere,

The documents passed on to us by the Vietnamese experts during

our mission are found in Annex IV :

13



+ Summary of the trials already carried out;

¢ Description of the pilot plant operating from 1980 to
1984,

+ Details of the "solvent recovery systenm",

These documents make it possible to assess the difficulties
encountered by the Institute in their attempts to carry out

rubber chlorination successfully :

+ Corrosion of the equipment

+ Insufficient treatment of the gaseous or liquid
effluents;

+ Insufficient degasification of the chlorinated rubber
solutiong

+ Insufficient hydrochloric acid removal from the
finished product;

+ High carbon tetrachloride content in the finished

product;

Most of these difficulties result from the wuse of poorly
adapted equipment which had never been treated for corrosion.
The critical problems were those concerning the transport of

liquids or gases due to the lack of efficient pumps.

The engineers in charge of the project, whom we met during the
missibn are qualified in their respective fields : chemistry,
chemistry of paints and chemical engineering, and are very
experienced and knowleggeable in the areas they work in. As
reéards the other personnel, senior staff or technicians, it
was difficult. to judge their qualifications given the
linguistic problems encountered. Nonetheless, should this
project go ahead, it 1is necessary to envisage solid training
for the personnel involved with accepting and running the

future pilot plant.

14



3.1 Mission schedule

Monday. 5Sth _September 1988

Morning

Afternoon

Evening

Arrival in Leipzig; welcomed by Dr, Udo Schumann,
from the University of Merseburg, and Mr,
Wolfgang Rietzschel, GDR diplomat (Intermnational
Projects Office) in Dresden. Custons
formalities, search for lodgings, visit to the

Leipzig fair, mission preparation.

Visit to the chemical -engineering and chemistry
departments at the Carl Schorlemmer University in
Leuna Merseburg. Welcome and introductions made
by Dr. S. Weiss, Dr. J. Schumman, Dr. Timpe, Dr.

Heine and several of their assistants.

Discussion o0of the chlorinated rubber project
proposal presented by Dr. Giinter Weickert. The
Vietnamese delegation, led by Mr. Le Van Nguyen,

was present,

Kind invitation to a cocktail given by Dr. Hans
Joachim Bohme, Minister of Education, in

connection with the Leipzig fair.

7th _Septemberxr 1988

Morning

Visit to the paint factory VEB FARBEN UND
LACKFABRIK in Leipzig. Received by Mr. Ralph
Schmidt, Director, and accompanied by Dr. Heinz

and the Vietnamese delegation.

15



Afternoon

Visit to the Leipzig fair and discussion at the
BUHAWERKE stand with Dr. Detlef Kriger from VEB
AMMENDORFER PLASTWERK, which produced chlorinated
rubber under the name "CHLOROPHANE". Accompanied
by Dr. U. Schumann, Dr. G, Weickert, Dr. Heinz

and the Vietnamese delegation.

Morning

Afternoon

Meeting for the project with the Vietnamese
delegation and the principal people in charge of
the chemical engineering sector at the

University.

Departure for Paris with the Vietnamese

delegation.

16




3.2 Introduction

Subsequent to a request made by the Vietnamese Government to
UNIDO, a study tour was organized from 22nd August to 8th
September 1988 at the Carl Schorlemmer University in Leuna
Merseburg for the Vietnamese delegation in charge of preparing
project DP/VIE/86/036/32-01 "Chlorinated Rubber". The UNIDO
expert joined the delegation on 5th September. The aims of

this study tour were to

+ visit the university, -a paint factory and a

chlorinated rubber manufacturer;
¢ present and discuss the ©proposals put foward by the
chemical engineering sector to construct a pilot

rubber chlorination plant.

3.3 The Carl Schorlemmer University in Leuna Merseburg

Created din 1954 with 12 different departments, the Carl
Scholemmer University is a 45-minute drive from Liepzig, in the
heart of the heavy industry zone in southern GDR., There are
3,500.students enrolled; the five-year program 1leads to a
diploma equivalent to the Master of Science. After 3 or 4 years
of further research, certain students obtain the equivalent of
a Ph.D. Under the terms of this project, the departments of

chemistry and chemical engineering have proposed to :

17



+ provide training for engineers and technicians

+ design the pilot chlorination plant in the facilities
available, e.g. 4 equipped workshops approximately
20 m x 40 m x 15 m.

¢ offer chemical engineering courses in thermodynamics,
miscellaneous separations, evaporation, drying,

catalysis. synthesis, etc.

+ carry out research in these same fields.

¢ Application through collaboration with the polymer

industry, among others,

Within this framework, and working with the chlorinated rubber
manufacturer VEB AMMENDORFER, a pilot polymerization
chlorination plant is to be constructed, due to be operational
in September 1989 with a production capacity of 40 kg per

operation.

The Carl Schorlemmer University will thus have the opportunity

to acquire know-how in the field of chlorination.

It is worthwhile noting that there is a polymer physics and

rheology study laboratory with modern equipment such as :

¢ MONSANTO and GOETFERT Rheometers, ZWICH capillary
rheometer
* GABO QUALIMETER TESTANLAGEN rheovibron (FRG)

This laboratory also has experienced data processing personnal

at all levels.

3.4 Chlorinated rubber

Subsequent to visits to VEB AMMENDORFER and VEBFARBEN UND

LACKFABRIK, the technical and economic parameters governing

chlorinated rubber were determined as follows :

18



+ Stable Market estimated at 45 to 50 thousand
tons/year, possibly with a slight rise in the years to
come due to increased industrialization in developing

Asian countries.

+ Production capacity of 60,000 t shared among 6

producers., the leader being the Institute of Chemical

Industry.
+ For the past 10-15 vyears, due to economic Yreasons
(price fluctuations, etc.), natural rubber has been

gradually replaced by synthetic polvisoprene.

] Competition from chlorinated polyethylene and
chlorinated PVC, nonetheless judged less effective in

anti-rust paints.

¢ Applications in the corrosion-proof paint industry for
grades with the lowest molecular weilght {15 to 25 %
dry weight din paint formulas) and 1in the adhesive

industry for grades with a higher molecular weight.

3.5 Project proposals put forward by the Carl Scholemmer

University
Aim Construction of a pilot plant with a capacity of 40-50
kg Dbased ) on the technique wused at PLASTICWERK
AMMENDORFER. Estimated production at full capacity
40 tons/year with 4 operations/day. 5 hours/operation
= 5,000 hours/year. Initially, the -plant will not
function <continuously, but will eventually do so

through additional investments.



Description of the "discontinuous" pilaot plant
Three phases :

L) Solution phase : Parallel depolymerizationm in 3 250-1

tanks equipped with stirrers.

2) Chlorination of the reactional mass : rubber solution
in a glass bubble column (diameter 300 mm, height 3 m)
with a hot zone for chlorination in the strict sense
(introduction of <chlorine at the base of the column,
steam and electric heating), and a cold zone for
tetrachlorine condensation and the evacuation of

hydrochloric acid and chlorine which did not react.

3) Precipitation of <chlorinated rubber with steam; the
texture of the finished product depends on the
stirring system; the finished product thus obtained is

filtered and dried.

Treatment of gaseous effluents, HCl and Cl1l2 is envisaged as

well as the recuperation and storage of CCl4.

inuous process
It should be possible to transform the discontinuous unit
described above into a continuous unit by adding a
degasification column, increasing the capacity for rubber
solution preparation and by adding a few buffer tanks.

The complete 1ist of equipment proposed as well as plans for

the pilot plant are given in Annex V.,

20




Timetable

0 - 5 months : Design and theoretical finalization of
pilot plant.

6 - 8 months : Checks and verification.

9 - 13 months : Final technical project

13 - 19 months : Construction of equipment

20 - 22 months : Equipment checks

23 - 29 months : Shipment and assembly on site.

Technical assistance and training

6 months : Project leader (construction on site).

the

3 x 3 months : 3 experts (mechanical engineer, chemical

engineer, chemist); the chemical engineer will be from

PLASTWERK AMMENODORFER
2 months : management
Training : 4 X 2 months during equipment checks for

Vietnamese technicians or engineers and completed by

study tour whose aims and program remain to be def;ned.

4

a
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4. STUDY TOUR IN _FRANGE _AND_ IN.COTE D'IVOIRE

4.1 Mission_schedule

Thursday, 8th September

Arrival in Paris, welcomed by ACTIM, Mrs.Le Vigoureux.

Friday.. 9th September

Visit to IRCA, welcomed by Mr. Campaignolle, Director.

Monday, 12th and Tuesday. 13th September

Visit to IRAP and the University of Maine. Welcomed by
Mr. Pautrat, IRAP Director, Professor Brosse, University of

Maine, Department of Chemistry.

Wednesday, l4th September

Departure for Cote d'Ivoire.

Thursday, 15th to Sunday, 18th September

Mission to C8te d'Ivoire : exhaustive visit of the pilot
LNR plant, the chemistry, analysis. technical specifica-
tions and plantation laboratories and, an Ivorian rubber
processing factory. Detailed presentation of the two UNIDO
projects on ‘the production and development of modified and
unmodified LNR.

Visit to the De Dietrich company, chemical engineering

department, welcomed by Messrs. Macchioni and Wacrenier,

NN D GO N S I - N e e

IRCA : presentation of a pilot chlorination plant project
by Messrs. Gignier and Delassus, Chimie Développement
International (€CDI), in the company of Mr. Wacrenier from

De Dietrich.

22
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Mondayv, 22nd September

IRCA : Finalization of the project

Tuesday,. 27th September
Visit to the ATOCHEM chlorination factory in Mouren, near
Pau., Acconmpanied by Mr. Delassus, CDI, and welcomed by Mr.

Quet, ATOCHEM.

IRCA : Meeting and conclusions.

Thursday, 29th September !

Departure for Bangkok.




4.2 Introduction

The aims of this mission were to enable the Vietnamese

delegation of experts

1) Le Van Nguyen ¢ National Project Director, Director of
the Institute of Chemical Industry

2) Ngo Thi Lien ¢ Project Assistant (ICI)

3) Nguyen Tien Hung : Engineer of chemical equipment
construction (ICI)

4) Luong Van Cau : Engineer of rubber technology, Head of
the technical department, General
Department of Chemistry.

to become familiar with research carried out by IRCA (Institut
de Recherches sur 1le Caoutchouc) in France and in Cdte
d'Ivoire, and by its «closely collaborating partners such as
IRAP (Institut de Recherches et d'Application sur les
Polyméres), the University of Maine, and eungineering companies
e.g., De Dietrich and CDI (Chimie Développement International)
in the fields of natural rubber chemistry and technology, and
polymer chlorination. _Another organization, IFP (Institut
Frangais du Petrole), which works with De Dietrich in the
fields of chemical engineering and polymer halogenization, was
unfortunately unable to receive the Vietnamese delegation, but
has the acquired know-how to construct and test the pilot plant

before it is shipped to Vietnam.

4.3 Research and Development organizations . .:. . IRCA/CIRAD _and
IRAP

The mission was oriented towards problems dealing with

laboratory equipment, natural rubber chemistry and technology,

and the results obtained from the following UNIDO contracts :

¢ UF/GL0O/81/059 : Production and development of ligquid
natural rubber
* US/GL0O/85/151 : Development of the applications of

liguid natural rubber

24



Chemistry, processing. and_technolosy. of natural rubber

IRCA/CIRAD - IRAP in France and IRCA in Céte d'Ivoire have the
scientific and technical resources available and the equipment
required to ensure follow-up of research and technical
assistance programmes for growers and manufacturers with
respect to collection, processing, technical specifications,
quality control and improvement, starting up and chemical

modification of natural rubber.

quyld“r,ubb«er

The pilot 1liquid natural rubber plant and details of the
processes involved in manufacturing LNR have already been
discussed, So as to avoid assembly and starting up problems,
it should be noted that the design and construction of this
pilot plant have been entrusted to a single engineering
company, which, before the mission on site, assembled and
carried out 2 operations in Co6te d'Ivoire to verify the proper

running of this unit.

Only the research work and results obtained on the chlorination
of 1liquid natural rubber at the laboratory stage were

presented :

+ LNR is a prime material for obtaining chlorinated rubber,
However, the product is darker than those obtained from
synthetic polyisoprene,

¢ Ultraviolet catalysis makes it possible to obtain chlorine
contents of around 70 Z%.

¢ The residual carbon tetrachloride content in the finished

product can be reduced to less than 0.5 %.

Visits were organized to the chemical engineering pilot plant

at the University of Maine's Technology 1Institute and to the

University macromolecular laboratories. During the visits to

25



IRCA in Céte d'Ivoaire and to IRCA/CIRAD-IRAF, problemns
concerning equipment, analysis and quality control of natural

rubber, LNR and chlorinated rubber were reviewed.

With a view to project DP/VIE/86/036 "Chlorinated rubber". the

following adaptive research was proposed

Reduction of the molecular weight of natural rubber;

Chlorination reaction catalysis

¥

Effects of the initial concentration of rubber

*> & o @

Elimination of carbon tetrachloride.

The equipment available at IRAP and at the University of Maine
will make it possible to carry out analyses and controls on raw
and chlorinated rubber as well as on the- major chemical

products and reagents playing a role in the reaction.

4.4, Proposal for the comnstruction of a pilot unit

At the time of the mission by Vietnamese experts, a proposal

was made for the construction of a pilot wunit for natural.

rubber preparation by the De Dietrich Company - constructor of
the liquid rubber pilot plant - and by Chimie Développement
International - specialists in polymer chlorination. This

proposal is based on the following principles:

+ discontinuous chlorination process, which alone provides

greatexy scope for varying reaction paramaters.

¢ capacity intentionally 1limited to 50 kg of chlorinated
rubber per operation, so as to avoid the handling and
processing of too great a volume of toxic gases and

solvents at what is still the experimental stage.

¢ two-stage chlorination, so as to enable more in-depth study
of catalyst effectiveness - chemical products or
ultraviolet rays - coming into play either at the beginning

or at the end of the reactiaon.



The schematic diagram for the pilot chlorination process is
given in Annex VI. Rubber chlorination is carried out 1n two
reactors equipped with stirrers whose profile enables more
effective liquid-gas contact than in a bubble column. The
equipment is divided up into 4 skids. each corresponding to a
defined phase of the <chlorination process, so as to enable
prior assembly, firstly so that equipment can be tested before
shipment and, secondly. so as to train the Vietnamese engineers
and technicians who will subsequently be responsible for

installation and operation of the pilot plant.
The composition of each skid is indicated below:
SKID 1 HLORINATION
1 vitrified steel chlorination reactor,
1 vitrified steel finishing reactor,

1 distillation column,

1 finishing column,

3 graphite condensers,

fan,

—

C
*
*
*
L4
¢ PVDF circulation and transfer pumps
+
L4
+ suspension vrelay,

*

o

decanter.

SKID 2 FILTRATION

1 vitrified steel dryer,
1 filter,

filtration relay,

removable container,

¢ 4 > o
P

vacuum pump with condenser.

SKID 3 EFFLUENT TREATMENT
1 absorption column,
1 knock-down relay,
1 vacuum ejector,

1 decanter,

* & * o o

circulation pumps.
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SKID 4 BUFFERS

water buffer,

recycled water buffer,
crude CCL4 buffer,
recycled CCL4 buffer,
safety buffer,

CCL4 and Chlorine buffer,

transfer pump,

* O & ¢ o o+ o

MISCELLANEOUS
¢ chlorine storage,

¢ hot water production.

The example described above has to be completed by a mixer and
a guillotine for preparing the natural rubber before going into
solution form, along with a device enabling photochlorination
of the <chlorinated rubber solution. The pilot unit will be
assembled, tested and dismantled at the site belonging to the
French Petrolium Institute at Sochaux near Lyons. Vietnamese
experts will be welcome to come to the site and participate in

all these operations.

Prior to construction of the pilot plant, the following aspects
will be perfected: rubber solution production, degasification
of the solution (elimination of HC1 and of chlorine),
precipitation of chlorinated rubber, drying in accordance with

the texture of the end product.
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5. CONCLUSIONS

The following observations should be taken into account to
reach a favourable decision about the project requested by the

Institute for Chemical Industry :

¢ chlorinated rubber remains an essential additive for the
production of corrosion-proof paints and Vietnam has the

necessary raw materials for its manufacture,

+ a local market exists for this kind of paint and the short
and medium-term increase in the 1industrialization of

neighbouring countries should provide further outlets.

* the Institute of Chemical Industry is a research,
development and training"entity capable of providing
technical assistance and training for local %ndustries in
the chemistry field; in order to carry out this task, the
Institute needs more modern and better adapted equipment,
both in the laboratory (analysis, glassware, smali items of
equipment) and in the pilot plant. It has the necessary
buildings and wutilities for installing an additional pilot
unit to complete those that already exist. The highly
motivated managerial staff are capable of running this

pilot plant, provided that:

1) a turnkey pilot plant is supplied, with sufficient
épare parts, because it 1is currently impossible to
.find equipment of acceptable quality for chlorination

locally.

2) the staff are trained in the country where the pilot

plant was designed and constructed.

- 3) small items of laboratory and analysis equipment are

supplied with the pilot plant.
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5.2 Mission to. GDR

The Carl Schorlemmer University in Leuna Merseburg has all the
buildings. scientific staff and equipment required for
undertaking a pilot unit or medium sized industrial plant
construction project. The proximity of the VEB AMMENDORFER
factories, which produce "Chlorophane" chlorinated rubber,
would be an effective advantage if cooperation could be

established with this company.

The pilot unit proposed uses very traditional, gquite old
technology, which is tried and tested for production of
chlorinated rubber with no surprises. following clearly defined
parameters, but which lack flexibility feor research experiments
and development., The University lacks practical experience in
polymer chlorination and 1in-depth knowledge of problems

associated with natural rubber.

5.3 Mission to France and Céte d'Ivoire

IRCA has access to a network of research institutes in France
and C6te d'Ivoire, along with wuniversities and engineering
companies, which enabled it to construct and operate the

current liquid natural rubber pilot production unit.

In order to ensure the success of the project to install a
chlorinated natural rubber pilot production unit at the
Institute for Industrial Chemistry, it would be best to follow
the same procedure: research and development in one or other of
the institutes; design, construction, tests and dismantling of
the pilot wunit by a single engineering company; pilot unit
assembly and start-up in Vietnam with the technical assistance
of the same network, IRCA's know-~how in this field should make
it possible to deal with natural rubber selection, quality
control and utilization problems before and during
chlorination. The know-how and experience of the De Dietrich
company and of Chimie Développement International in the

following fields: construction of turnkey units, supply of
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vitrified reactors, liquid~gas exchange and drving, backed up
by the expertise of the French Petrolium Institute, offer a
guarantee of success for the design and construction of the

pilot chlorination plant.

6. PROJECT PROPOSAL DOCUMENT

As requested din the '"Job description" din Annex I, the draft
project document was drawn up by modifying the proposal in
Annex II, subsequent to observations, comments and technical

data gathered during the mission.
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DP/VIE/86/036
Chlorinated rubber
December 19838
UNITED NATIONS DEVELOPMENT PROGRAMME

Project : Delivery of technology on experimental

manufacture of chlorinated rubber,

Duration : J years (1989-1991).

Main target : Experimental manufacture on the pilot
scale.

secondary. target Improvement of material background for

the Institute of Chemical Industry.

Implementating organization of SRVN government :

The Institute of Chemical Industry,

General Department of Chemistry.

UNIDO

Scheduled starting time :
Preparatory works : 1989
Realization of all activities : 1989~
1990-1991

Investment : Investment share of SRVN government

Investment share of UNPD

PART 1. : LEGAL CONTEXT
This preparatory Assistance Document shall be the instrument
referred to as such in Article 1, Paragraph 1 of the
Standard Basic Assistance Agreement between the Socialist
Republic of Vietnam and the United Nations Development

Programme, signed by the parties on 21st March 1978,

To 1reach the targets of the Standard Basic Assistance
Agreement, the executive organization of the governemnt will
submit to the Cooperation agency of the Goverxrnment, as said in

the Agreement.



PART.2..:. THE.PROJECT

I. Developnment obiective

To use domestic raw materials tfor the production of
chlorinated rubber for corrosion-proof paints under

tropical, hot and humid conditions.

II. Immediate objectives

1) To manufacture chlorinated yrubber on eXperimental
equipment with a capacity of 50 kg/operation.

2) to complete some instrpments in the laboratory, to
study, improve and control product quality.

3) To improve technical qualifications for researchers

and technicians in the field of rubber chlorination.

ITI. Specific notes :

Vietnam is 1located in the tropical, hot and humid zone. All
buildings, constructions, machines, household furnishings,
production equipment, etc. are rapidly corroded. The simplest

protective means is to paint thenmn.

Development of the paint industry has Dbeen difficult, due to
the shortage of raw materials. Synthetic resines and other

materials for paints are for the most part imported.

The minimum annual demand for paint is 50 to 60 thousand tonnes
(1 kg/year per capita), while the output of vegetable o0il - the
only domestic raw material delivered specifically to the paint
industry is only 1 to 2 thousand tonnes, from which 3 to 4

thousand tonnes of o0il and alkyd paints are produced.

The increase in vraw materials for the paint industry is
extremely urgent. According to the scheduled plan, in 1995-
2000, some raw material production plants will be established
to make 30,000 - 40,000 tonnes of different sortiments of
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paint, in which 20,000-30,000 tonnes of paint will bhe

corrosion-proof.

The paint sortiments produced at present are only from
polymerized oils and alkyd resines, which do not meet the
protective demands of use under tropical conditions,
Therefore, the manufacture (experimental) of chlorinated rubber
for obtaining the necessary technological data in order to
develop into a chlorinated rubber production plant 1is an
essential step in the paint industry and corrosion-proof

techniques.,

A) Raw material

The raw materials for proudction of chlorinated rubber are

natural and there is excess chlorine available in the country.

Vietnam can harvest over 50,000 tonnes/year of natural rubber,
half of which falls into grades 3-6, which cannot be processed
into tyres and other technical equipment. According to the
scheduled 1996-2000 plan, domestic mnatural rubber output will
be 70,000 to 80,000 tonnes/year.

The caustic soda plants annually discharge considerable amounts
of chlorine gas, which is not used in any industrial branch :
not only spanders considerably, but also pollutes the
atmosphere surrounding these plants. The wuse of chlorine to

produce chlorinated rubber is rational.

background and technology receiving conditions

B) Technical backeround and technology receivi nditions
The film-forming matter and paint-varnish research laboratory
in the Institute of Chemical Industry started in 1962 and at
present is a center studying technological processes,
experimental manufacture of paints and varnishes, and
formulation and use of many sortiments of pretective films.

This laboratory has investigated the preparation of chlorinated

rubber from Vietnamese natural one and waste chlorine of
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caustic soda plants as well as studied its use as anticorrosion

films.

Experimental results show that chlorinated rubber is a material
most suitable to prepare protective paints and is of the great

feasibility in Vietnam.

For over 15 years, the study on preparation, formulation and
use of chlorinated rubber in the 1Institute has obtained only
limited results, due to poorly equipped conditions, mainly, the
enamelled chlorinator does not respond to the dispersion and
absorption of chlorine gas in the solution. That is why the
obtained products have not enough necessary technical
specifications (high molecular mass, low solubility and

stability, chlorine content less than 60 %, etc.); measures for

improvement of economical efficiency do not exist (solvent:

recuperation is only 50 %) and waste toxic gas 1is not

completely treated.

Due to the Jlack of experience as well as knowledge on
progressive technology and lack of necessary equipment, wve
cannot vet prepare chlorinated rubber on the large scale to
collect all technological parameters in order to propose a
reasonable duction process, design and import partly

machineries and equipment or commercialize 1it.

The film-forming, paint and varnish research laboratory in the
Institute for Chemical Industry - main collective, studying
chlorination of rubber - has many candidates of chemical
science, engineers and technical workers with a high molecular
chemistry speciality. Besides, there are some other helping

units such as Analytical laboratory, Design bureau, etc,
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4) Utility background

The Institute has in store 3 workshops with a surface of 1,500
m2, The 1Institute has completed the construction of an
experimental workshop with the layout of 1,000 m2, The unit
for experimental of chlorinated rubber will be arranged in this
newly built workshop and use available feedstock, electricity,

water and steam supply systems,

Our desire is to improve is some activities of the Institute in
the field of paint/varnish research and development by means of
establishment of an experimental unit, including progressive
equipment and instruments for chlorination, analysis and
increasing product specifications, corresponding to
international commerical standard ones for exploiting
effectively this product as corrosion-proof films under

tropical conditions,.

Without the assistance of UNDP, our Institute cannot make such
prototypical equipment and grasp up-to-date chlorination
technology. Hence we propose the assistance of UNDP in
financial term 1986-1991.

5) Perspective results of the project

If the project is implemented, predicted results should be

probably : h

A) To establish an experimental unit with complete conditions
for determination of technological parameters in order to

" commercialize afterwards. ‘

B) To use up wasfe chlorine gas of caustic =soda plants, to
improve economic efficiency for 1Industry and protect the
environment.

C) To equip some instruments and tools for control of
chlorinated products, for formulation of protective and
chemical resistant films,

D) To train and dimprove qualifications for technical

personnel, working in paint research and production.
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VI. Investment
1} Contribution of SRVN government
To supply personnel statff for the project :
* Project director (stimul. Director of the Institute

for Chemical Industry) - -

* Engineers : 18 persons
+ Technicians : 7 persons
¢ Workers : 15 persons
¢+ Other officers : ¢ 4.persons

Total 44 persons

B) to invest material background

+ To build and reconstruct workshops and feedstock

+ To supply labour and facilities to fit equipment and
machinery

¢ ‘To arrange suitable office space for chief technical
advisefs and 'gtﬁer experts, to nominate secretarial
and interpreiér supgorf for them

¢ To set up administrative staff, information service
and. other ﬁéans '

¢ Tb make poﬁer network for manufacturing unit

¢ To supply raw materials and other wutilities serxrving

the experimental operations.

2) Constribution of UNDP
To send expert to formulate the project
To designate chief technical adviser

To nominate technical experts

* ¢ o o

To supply equipment for mgnufacturing unit and

instruments for control laboratory.

Home and foreign specialists participating in the project will
coordinate their activities to achieve plan and targets, wpich
were drawn ‘up in the project. Responéibilities of home and
foreign specialists are pre-determined througﬁ mutual
discussion and concord, in accordance with the content of

technical cooperation.
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VII. Implementation

1)

Hork schedule
The project will be implemented in ) phases over a period

of 2 % years, with the following work schedule : (see annex I)

Phase 1. : premliminaryv research : 6 months

+ Adjustment of the molecular weight of rubber through
solvent phase depolymerization : 6 months.

+ Improvement of the chloride content in the finished
product using specific additive catalysts oY

ultraviolet rays.

+ Stabilization of chlorinated rubber.

+ Reduction of the carbon tetrachloride content in the
finished product.

¢ Analysis.

Phase 2 : Design, construction and testing of the pilot

plant :12 months

+ Adjustment tests for the chlorinated rubber
chlorination, precipitation and drying phases with a
view to designing the corresponding reactors.,

¢ Design, purchase or manufacture of the equipment and

machines.

¢ Pilot plant assembly and tests.
* Partial dismantling, packaging and transport to the
port. '

Phase 3 : Assembling, start-up and yunning in Vietnam : 6

months

Shipment to Vietnam.
Assembly.

Start-up and commissioning.

* ¢ &

Pilot plant experimentation with a view to producing

chlorinated rubber.
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The breakdown of costs is given below

A) Qualifications, duties and length of missions for

international experts

EXPERT MONTHS COST_US_$

Phase 1 : Preliminary development in

the laboratory 10 87,000
1 polymer chlorination expert 6 52,200
1 organic analysis expert 4 34,800

Phase 2 : Design, construction and testing

of the pilot plant 53 :fgilgg_
2 chemical engineering experts 22 191,400
2 electromechanical experts 22 191,400
1 organic chemistry expert 6 52,200
1 organic analysis expert 3 26,100

Phase 3 : Assemby, start-up and

running in Vietnam 14 121,800
1 chemical engineering expert 3 26,100
1 electromechanical expert 3 26,100

1 chemist specialized in polymer

chlorination 6 52,200

1 organic analysis expert
Laboratory assembly 2 17,400
C.T.A. 12 104,400
Tatal 89 774,300

NB : Cost of an expert US $ 8,700/month

B)  Vietnamese experts

Vietnamese specialists 20 x 30 months
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C) Training

COURSE COST US S

Chlorination fellowships

2 people X 3 months 15,000
Chemical engineering fellowships

2 people x 3 months 15,000
Operating and testing fellowships

For the pilot unit

2 people X 3 months 10,000

Total 40,000

NB : 1 month fellowship = US § 2,500

3) Laboratorv equipment and material

UNDP contribution to the pilot rubber chlorination plant

EQUIPMENT COST US_ 8§
Rubber chlorination 222,000

Chlorination reactors, distillation
colunmns, condensers, circulation and
transfer pumps, decanter (all treated

for corrosion).

Filtration and drying 145,000

Filter, dryer, vacuum pump

(treated for corrosion)

Effluent treatment 60,000

Absorption column, knock-down relay
decanter, circulation pumps

(treated for corrosion)




41

Burfer tanks 60.000
water and recycled water buffer,
crude, recycled and chlorine CCL4 buffer,
safety tanks, transfer pump

(treated for corrosion)

Miscellaneous 120.000
Chlorine storage. hot water

production (treated for corrosion)

instruments and utilities

Sub-total 1 607,000

Spare parts (10 x sub-total 1) 61,000

Chemical products unavailable on site 41,000

AL LTl A ok - B N 708,000
CIF (10 x sub-total 2) 71,000
Unforeseens (5 % of sub-total 1) 35,000

TOTAL L NN N R R IR I R Y Y Y I I Y B S R I I I I T R I B N N I I R NI SR T Y S A B A A R 814’000
LABORATORY EQUIPMENT us._ s

(unassembled, available on-site)

Rubber quality tests

Wallace plastometer 20,000
Mooney Viscometer 20,000
Normalized stirrer 70,000
Solution viscometer 10,000

Chlorinated rubber analysis

Chlorine 40,000
Tetrachloride 50,000
Water analysis 30,000
Miscellaneous laboratory egquipment 100,000

Total 340,000




Total imported laboratory equipment and material . 1.154,000

TLems e s e s s e s e LG L EY,
Workshop 650m=?
Store (Feedstock) 300m=
Electricity network {(Generator, wires)

Steam generator and pipes

Erection

Test run

Reactor 2
Tank

Drier

Rubber calendar 1
Rubber cutter 1

This project 1is in the framework of the General Department of
Chemistry. The Established experimental unit will be
considered as a part of the 1Institute of Chemical Industry.
The project Director will be the Director of the Institute. At
present, there is already a suitable layout for the
experimental unit 1in the latery limit of the Institute (Cau

dien background)

L J To complete with all necessary formalities on investment in
local money.

¢ To designate the Project Director.

¢ To nominate the project participants, approve the personnel
who will be trained abroad.

* To make ready housing, transport facilities, working space
and interpreters for the Chief technical adviser and other
experts.

¢ To assure the supply of power, water, construction and

production material and other materials.
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¢ the UNDP permanent representative, in the name of UNDP will
sign the project document. UNDP offers only financial
assistance when all above mentioned prerequisite conditions
are completed or are able ta be completed. Wehn one or
more of the above mentioned prerequisite conditions are not

met, UNDP can independently delay or stop assistance.

Iripaxtite monitoring reviews (UNDP, UNIDO, SRVN)

The project will be monitored every vyear by UNDP. The first
control will be carried out after one year from the approval
date.

Time and measure of result evaluation of the project will be
discussed by all three parties after accomplishment of the

project and manufacturing comes on streanm.

O B I I =% . e 44

Periodical reports are written by the Chief technical adviser

and the Project Director, according to UNDP procedure.

The final report will be prepared 3 months before accomplishing
the project and submitted to UNDP, UNIDO and SRVN government,

in accordance with existing policies and procedures.,
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Phase 1

Phase 2

Phase 3

Preliminary studies at laboratory
Pilot building and testing

Chemical engineering studies
Specific equipment building
Supplying other equipment
Assembling the Pilot pretesting
Testing of the Pilot

Packing and shipping

Erection and running of the Pilot

in Vietnam

m = month

PROJECT DP VIE 86/036/32-01

CHLORINATED RUBBER

PROGRAMME PROPOSAL

Year 1

Year 2

Year 3

6,5 m

ANNEX T
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ANNEX 1

L Y
NlDQ 2 June 1987

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Post title

Duration

Date required

Duty station

Purpose of project

Duties

JOB DESCRIPTION
DP/VIE/86/036/11-01/J13420

Expert in the Field of Natural Rubber Modification

One month

As soon as possible

Hanoi with work at home base

To develop useful outlets/applications for natural rubber and
in particular corrosion-resistant paints based on chlorinated
natural rubber.

The expert in collaboration with counterpart authorities will
specifically be expected to:

1) To meet with four Vietnamese specialists who will have

previously visited rubber research centres in the Ivory Coast, France,
and the United Kingdom, and will advise the specialists on the
interpretation of their findings.

2) Together with the Vietnamese specialists the expert will
prepare a draft research and development plan for the modification
and chlorination of natural rubber and for the developmeant of
paints based on chlorinated rubber. The programme will suggest
the scale on which the development work should be performeZ,

the parameters which should be investigated as well as the
specifications of equipment required.

3) The expert will visit Viet Nam to discuss the draft research
and development plant with Vietnamese authorities and with the
UNDP, and assist in preparation of draft project documesnt.

The expert will also be expected to prepare a final report, setting
out the findings of his mission and his recommendations to the
Government on further action which might be taken.

Applications and communications regarding this Job Description shouid be sent to:

Project Personnel Recruitment Section, Industrial Operations Division
UNIDO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienna, Austria




Qualifications

Language

Background information

Engineer or Chemist with wide experience in the development of
processes for modifying and chlorinating natural rubber.

English (French as working language)

There is a vital need for protective anti-corrosive paints
in Viet Nam, particularly in view of the hot and humid
climate. The existing paint industry produces less than a
total of 10,000 tons a year of paints made using natural
oils as well as some using alkyd resins. As the demand for
paints is at least 50,000 tons per year, a large quantity
of paints has to be imported as well as many of the raw
materials for the few paints made locally. What is more,
these locally-made paints are insufficiently corrosion-
resistant for the Vietnamese climate. The Government has
plans for the production of between 20,000 and 30,000 tons
per year of anti-corrosion paints in the period 1995-2000.

Chlorinated rubber is a major constituent of many anti-corrosive
paints and Viet Nam has ample supplies of the main raw

materials for its manufacture. On the one hand, Viet Nam

already produces approximately 50,000 tons per year of rubber and
there are realistic plans and action being taken to increase

this production to more than 300,000 tons per year during

the next decade. On the other hand, there are at present

few uses for the chlorine produced as a by-product of caustic
soda manufacture in Viet Nam, and there is a problem in

disposing of this poisonous by-product.

The Institute of Industrial Chemistry's film forming and
paint varnish research laboratory, which was started in
1962, has to the last 15 years beeing studying the
preparation, formulation and use of chlorinated rubber
for paints.

Their work has been carried out on a laboratory scale or in
equipment sized to make 10 kg of chlorinated rubber per batch.
The have asked for UNDP assistance in setting up pilet unit
with a capacity of 200-500 kg per batch.

However, neither the laborarcrs wcrk, nor the werk deme In
10 kg batches has succeeded in maxing chlorinated rubber
with what is considered to be a satisfactory degree of
chlorination (chlorine content greater than 65%). The
highest chlorine content achieved by the 1IIC is 61% alsc
solvent recuperation 1is less than 50%, which would be a
serious economic handicap to an eventual industrial process.
Also the toxic waste gas is not sufficiently treated. It
should be noted that IIC uses mechanical means for the
necessary preparation/modification of the natural rubber
before chlorination.




Independently, the Centre National de Recherche Scientifique
in Hanoi has carried out some small-scale laboratory work on
the chlorination of natural rubber whereby chemical means
have been used to decyclise the rubber prior to chlorination.
It would appear that they have achieved a satisfactory degree
of chlorination and prepared paints with satisfactory
properties. ¢

The UNIDO has been the executing Agency for a number of projects
carried out by members of the International Rubber Research and
Development Board (IRRDB) in the Ivory Coast, France, and the
United Kinglom, on the modification of natural rubber for a variety
of applications, including chlorination and on chlorination
itself. Degrees of chlorination as high as 68% have been

obtained during this work.

It is therefore appropriate to acquaint Vietnamese specialists
with the detail of successful work carried out in this field
elsewhere and in particular in the course of the project
supported by UNIDO, so that based on this knowledge and aided

by an expert consultant a plan for future development by Viet Nam
in this field can be prepared.

For this, it is also necessary to be informed on the requirements
of the paint industry with regard to chlorinated rubber -and with ways
of making and applying chlorinated rubber-based paints.
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PROFOS. J;

UNITED NATIONS DEVELOFPMENT PROGRAMME

PROJECT OF SRVN

Froje:t ¢ Delivery of technology on experimental manufacture
of chlorinated rubber from Vietnamese natural one
for the production of anticorrodion paints, used
in the tropical climate conditiodns

Durat:.on : 3 years (1986-1989)

Main ~arget : BExperimental manufacture in large scale

Seconcary target : Improvment,of material background for the

Institute for Industrial Chemistry

Classifica' "on by SRVN

Class: fication by UNDP

‘Tmplemen ;ifng organisation of SRVN government :
The Institute for Industrial Chemistry
General Department of Chemistry

Execusive orgonisation of United Nations
UNIDO

Scheduled starting time

Preparatory works : 1986
Realisation of all activities :

Investment

Investment share of SRVN govermment : 30,800,000 ddng
Investment share of UNDP : 1,000,000 US &



SRVN ¢overnment representative

Slgn

UNIDO representative

Sign

UNDP representative

Sign

Date

Date

Date




PART L

LEGAL CONTEXT

This preparatory Assistanca Document shall be the instrument
referred to . as such in Article 1, Paragraph 1 of the Standard
Basic Assistance Agreement between the Socialist Republic of Viet-
nam and the United Nations Development Frograiwne, signed by the
parties on

Tc attain the targets of the Standard Basic Assistance Agre-

ement, executive organisation of the govermment wiil submit to the
Cooperation agency of the Goverrmment, as said in the Agreenent.

PART IT

THE PROJECT

I. Devel))pment objective

To use domestlc raw materials for the production of anticor-
rosion peints in the tropical, hot and hwnid conditions,

Il, Tmmeciate objectives

1) To manufacture chlofinated rubber on experimental equip-
ment witli the capacity of about 200-500 kg/bath.

2) To complete some instruments'for laboratory, which im able
to contrcl the quality of products, study and improve them.

3) To improve technical qualifications for research and pro-
‘duction vorkers in the branch of rubber chlorination.

IIT, Specific notes :

IV, Backgiround and Justification :




- 4 -

Vietnam is in the tropical, hol and humid zone. All building co
tructiois, machines, household ingtruments, production equipments..
are rapidly destroyed. Simplest protective mean is to paint them.

- T1e paint industrj has been developped with difficulties,
due to the shortage of raw materials. Synthetic resines and other
materiels for paints are mogtly imported.

~ Y:arly minimum quantity on paint demand amounts 50,000-60,000
tonnes {corresponding to 1 kg/yaer per capita), while output of
vegetable oil - the only domestic raw material - specially deli-
vered %) the paint industry is only 1,000-1,200 tonnes, from which
3,000-4,000 tonnes oil and alkyd paints would be produced.

Tre increase of raw material for paint industry is an extremel
urgent need. According to scheduled plan, in 1995-2000 period, some
raw material production plants will be established to make 30,000-
40,000 fronnes of different sortiments of paint, in which 20,000-
30,000 fonnes of paints will be anticorrosin ones.

Th: paint sortiments, producing at present are only from poly-
merised oils and alkyd resines, which do not meet the protective
‘demands of use in the tropical conditions. Therefore, the manufac-
ture (e tperimental) of chlorinated rubber for obtaining necegsary
technolygical data in order to enlarge into a chlorinated rubber
product ton plant is an essential step in the paint industry and
anticorrosion techniques. -

2) .iconomical technical background

a) .law material

~''he raw materials for production of chlorinated rubber is
natural one and excess chlorine available in the country

- Viet mnam can havest over 50,000 tonnes per year of natu-
ral rubber in which its half is 3—6th category one, unable to pro-
cess into tyres and other technical details. According to scheduled
1996-20C0 plan, home natural rubber output will amount 70,000 -
80,000 tomnnes per year. '

~ "he caustic soda plants discharge annually a great excess




of chlcrine gas, which is not still used up in any industrial
brancheg; not only spanders considerably, but also pollutes at-
mospheire surrounding these planté. Use of chlorine to produce
chlorinated rubber is rational way.

b) Technical background and technolosy receiving conditions

The film-forming matter and paint-varnish research laboratory
in the Institute for Industrial Chemistry has put into action from
1962 ard at present, is a center, studying technological process,
experinental manufacture of paints and varnishes, working out the
formuls tion and use of many sortiments of protective films. This
laboratory has investigated the preparation of chlorinated rubber
from Vietnamese natural one and waste chlorine of caustic soda
plants as well as studied its use as anticorrosion- films.

Expefimental results show that chlorinated rubber is a ma-
-terial, most suitable to prepare protective paints and of the

great feasibility in Vietnam.

Fcr over 15 years, the study on preparation, fearmulation
and use of chlorinated rubber in the Tinstitute has obtained only
limited results, due to poorly equipped conditions, mainly, ena-
melled chlorinator does not respond to the dispersion and absopp-
tion of chlorine gas in the solution. That is why the obtained
products have not enough necessary technical specifications
(high molecular mass, low solubility and stability, chlorine
content less than 60%...) ; measures for improvement of econo-
mical efficiency do not exist (solvent recuperation is only 50%)

and waste toxic gas does not completely treat.

Due to the shortage of experience as well as knowledge on
progressive technology, lack of necessary equipments, wd 'cannot
gtill to prepare chiorinated rubber in larger scale to collect
all technological parameters in order to propose a reagonable pro-
dﬁction process, design and import partly machineries and equip-

ments to commercialize it,




Z) Labour

lhe film-forming, paint and varnish research laboratory in
the Institute for Industrial Chemistry - main collective, study-
ing chlorination of rubber - compoges of many candidates of che-
mical science, engineers and technical workers on high molecular
chemigtry speciality. Besides, there are dome other helping units
such ss Analytical laboratory, Design bureau...

4) Utility bachground

The Institute has in store 3 worhshops with the surface of
1,500 :=n2° By the plan of 1987, the Institute will complete the
constriction of an experimental workshop with the layout of 1,000
m2. Unit of'experimental of chlorinated rubber will be arranged
in this newly built worshop and used available feedstock,electri-

city, water and steam supplying systems.

Cur desire is to improve some activities of the Institute
in the field of paint/varnish research and development by means
of establishment of an experimental unit, including progressive
equipnants and instruments for chlorination, analysis and' in-
creasing product specifications, corresponding to international
comme:rcial standard ones for exploiting effectively this pro-
duct as anticorrosion £ilmsg in tropical conditions.

Without the assistance of UNDP, our Iustitute cannot make
such prototypical equipments and grasp up-to-date chlorination
technology. 35So we propose the assistance of UNDP in financial
term 1386-1991.

5) Perpective results of the project

If the project will be realized, predicted results should

be prooably s: '
&, To establish an experimental unit with complete conditions
for debtermination of technological parameters in order to commer-

clalizz> afterwards
Y. On the basis of experimental equipﬁents, to .enable the

preparation of different chlorinated resines from domestic raw
materials, serving anticorrosion work in tropical climate.
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‘e To use up waste chlorine gas of caustic soda plants,
to improve economic efficiency for Industry and protect envi-'

ronme:t.

¢. To equip some instrumenbs snd tools for control of chlo-
rinated products, for formulation of protective and chemical
reghstant films.

€. To train and improve qualification Ffor technical per-
gonels, working in paint research and production.

V. Ofter activities of the project

-0 attain all targets and objectives of the project, it is

neces:mry to carry out following activities

=) Preparatory works

- To work out the preliminary project (The Institute for

Industrial Chemistry with the help of State management agency)

- To

perfect the project document (The Institute for In-

dustr:al Chemmistry with the help of Statbte management agency

and Ul DP)
- To
- To
-~ To

- To
advisers

- To

approva the project
designate the project director
choose co-ordinators and technical advisers

draw up legislation on responsibilities of technical

prepare all necessary conditions to receive equipments

2, Realigation of project

- To

draw up technological process and order equipments

- To build workshop and instal equipments '

- To put into operation and deliver

3) Training cadres

—~ Project dirictor and his colleagues meke an examination

. missicn’

A

- To gend project participants training abroad.
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_4 _Accomplishment of the project

- To control and evaluate the realisation and obtained reéults

~ To accomplish and submit the terminal report on project to
the SR''N government and Directors of UNDP and UNIDO.

VI, Investment

1) Contribution of SRVN goverument

L£\$O supply personel staff for the project :

~ Project director (stimul. Director of the Institute
) : for Industrial Chemistry)

- Engineers : 18 persons
— Technicians : T persons
~ Workers : 15 persons

~ Other officers 4 persons

s g P e Bt e et G Py i

Total 44 persons

h/ Tmﬁhﬁést"material background

~ To build and reconstruct workshops and feedstaock

~ To supply labour and facilities to fit equipments and
machin:ries

- To arrange suitable office space for chief technical
advisge:* and other experts, to nominate secretarial and inter-
preter support for them

- To gset administrative staff, information service and
other means.
~ To make power network for manufacturing unit

~ To supply raw materials and other utilities, serving the
experir ental operations.

2) Contribution of UNDP

~ To send expert to formulate the project
~ To designate chief technical adviser
~ To nominate technical experts

- To ‘supply equipments for manufacturing unit and ins-
truments for control laboratory.
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¥IIT. Realisation

Derailed plan for the project realisation will be drawn up
by Project Director and Chief technical adviscr.

Th: s plan will be worked out hefore starting tlhie realisation.

Thz project may be adjusted appropriately, according to concret
situation. Detailed plan, entirely accorded between the Project
Directo:r and Chief technical adviser, is atlsached to the document

ag a part of the project.

1/ The realisation of project includes following oteps :
- Projuﬁt Director and Chief technical adviser draw up toge-
ther detailed plan

- To formulate a list of all imported equipments and instru-
ments ard order them

— [Froject Director and his colleagues make examination mis-
gion abroad

- fo order equipment invoice and approve general errangement

— To send choogen personels training in equipment supplier
country

- o reconstruct workshops by layout of arranging-fitting
party.

- lo receive equipments and instal them
- T'o put ceparately cquipmenls in operation

- o put all manufacturing unit in operation.

2/ Other preparatory works

llome and foreign sgpecialists, participating in the project
will co-ordinate their activities to achieve plan and tergets, which
were draim up in the project. Responsgibilities of home and' foreign
-specialiuts are pre-determinated through mutual discussion ant
concord, in accordance with the content of tachnical co-operation.

VITTI, Implementing organisation
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This project is in the Lframework of General Department
of Clemistry. Established experimen.al unit will be conside-
red as a part of the Imstitute for Industrmgl Chemistry. Fro-
Ject Director will be Director of the Institute. At present,
there is already a suitable layout for bthe experimentel wunit in
the latery limit of the Institute (Ceu dien background)

IX., Prior obligations and prerequisites

~ To complete with all mnecessary formalities on

investment in local | money.
~'To degignate FProject Director

- To nominate project participants, approve personels,
who will be trained abroad.

~ To make ready housing, btransport facilities, wor-
king space and interpreters for Chief teclhnical adviger and

other expertis.

~ To assure the supply of power, water, construction
and production materials and other materials

~ Permanent representative of UHDP, in the mame of
UNDP will sign in project document. UNDP offers only financial
agssisiance when all above mentioned prerequisite conditions
complated or was able to complete. When one or more above men-
tionel prerequisite conditions do not complete, UNDP can
indep:ndently delay or cease the aid.

"PART TIT °

Schedule for monitoring, evaluabtion and reports

) Tripartite monitoring reviews (UNDP, UNIDO, SRVN)

The project will be monotored periodically in accordance
with policies and procedures , established for this purpose
by UNDP. The first control will be carried out after one year

from approval date.
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2) Evaluation of results

Time and measure of result evaluation of the project will
be discussed by all three partiegs-after accomplishment of the
project and putting manufacturing unit- into "stream

3) Periodical and terminal reports

Pariodical reports are written by Chief technical adviser
and Project Director, according to procedures of UNDF.

Terminal report will be prepared 3 months before accompli-
shing tae project and submitted to UNDP, UNIDO and SRVN govern-
ment, in accordance with exigting policies and procedures.

PART IV

AFPPENDIX ON DETAILED.PROJECT THROUHH'SCHEDULE
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Appendix 1a

’

PERSONEL CONTRIBUTION OF SRVN GOVERNMENT

- G et G e et T e et Bt T . i it e e P A s T S G B B G e WS S M P W G B HAD G S RS Gme S h B N WS S S Pt VP S D S D Sl S Sk SR S et S D T G A A G WD S G G P G Sk Satm S D ke e Sl

o ot i e e e e it e s (i s e e T (S s St Gt S G S S i S e P G e e P S S e S (e S e e S A S G e S B o St S S S St S e TS G . ey e P e v e G e S S (e e gt S USG5 S

Project Director : 1 : 36 months: 2,000 : 72,000 dbng
Engineer on : ‘
~ Raw material preparative. : 2 : 24 - : 1,500 : 72,000 -
~ Chlorination of rubber : 3 : 24 -~ : 1,500 ; 108,000 -
~ Distillation-Separation of
products : 4 : 24 - ¢ 1,500 : 144,000 -
- Solvent recovery, Washing, :

Purifying and Stabilizing products 4 : 24 - ' 1,500 : 144,000 -
- Chemical equipment/machinery : 2 : 24 - : 1,500 : 72,000 -
~ Anglysis of products : 2 : 24 - ¢ 1,500 : 72,000 -

Technicign on .
- Rapid control on the spot : 3 : 24 - : 1,000 : 72,000 -
~ Formulation of products _ : 2 : 24 - : 1,000 : 48,000 -
~ Control of product specifications 2 : 24 - ¢ 1,000 : 48,000 -

Officer .

- Typewritter : 1 : 24 - : 1,000 : 24,000 -
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; (continued) . .
- Driver : 1 ¢ 24 months : 1,000 : 24,000 dbng
~ Adminisvrguive : i s 24 - : 1,000 ¢ 24,000 -
- Interpreter : 1 s 24 - : 1,000 : 24,000 -
Worker ’ )
- Electrician : 2 : 24 - ¢ 1,000 : 48,000 -~
- DBperator g 10 s 24 - : 1,000 : 240,000 -
~ Mechanician : 3 : 24 - ¢ 1,000 : 72,000 -~
Total _ 44 1,410,000 -
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Appendix 1D

INVESTMENT SHARE ON MATERIAT, BACKGROUND OF SRVN GOVERNMENT

4+ b e i o

—————— e e At e S S P S S . S . e P G s s et G e i S S5
—— e e s St e o o S ——— o —n — > B — — . b S S o S oy o

Items : Quantity : Price : Sub-total

Vorkshop : 650 m® : 7,000 : 4,550,000 déng
Store (Peedstock) ;300 m° . 4,500 : 1,350,000 - .
Electricity network (Generator,VWires) : : 3,500,000 -

team generator and pipes : : : : 4,000,000 -
Brection : : . : 1,500,000 -
Test run : : : 7,000,000 -
Reactor : 2 : 1,500,000 ¢ 3,000,000 -
Tank , : : : 1,500,000 -
Drier : : : 1,500,000 -
Rubber calender g 1 : : 1,000,200 -
Rubber cutter : 1 . : 1,000 000 -

Total 29,400,000 -~
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Appendix 2
CONTRIBUTION OF UNDP
(L —————— e 2 o e e
B o e e e e e e e e e e e e e e e e e e e e e e e e e o o s e e e e
Ttems : Quantity Salary : Sub-total (US /&) -
a) Expert's mission
-~ Chief techrical adviser. : 12 months/p : 8,000 : 96,000
(X 4)
- Expert on :
chlorination : 4 months/p : 5,000 : 20,000
stabilisation of product : 2 months/p 5,000 : 10,000 °
analysis : 2 months/p : 5,000 : 10,000
control of paint film : 2 months/p : 5,000 : 10,000
-~ Other experts : : : 26,060
- Expensive on transport, admi-
nistrative... : : : 70,000
Total 250,000
b) Training
- Examination mission x 2 times : 8 months/p 4,000 : 32,000
- Trairing engineers on :
chlorination :15 months/p : 2,500 : 37,500
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analysis

.
L o -

LOULL1Ce 010, formilaviuw
"of paint
anticorrosion paint
Erxpensive on seminar

transport

c) Equipments, Machineries

Chlorination system (including
chloringtion tower, pump ,
fan, waste chlorine treat-
ment device....)

Solvent separator and product
recovery
Laboratory instruments

(grinder, chlorine analysator,

pH—mefeI‘. LR ] )

12 months/p

12 months/p
9 months/p

o

(continued)

—— — — —— A o (i (o e e S Pt S S S S S S B G S A B G S e ot

2,500

[®)]

N N
Ul Ul

(@
O O

Total

.0

260,000

250,000

\Fo 2
70,000



- 17 -

rd

SCHEDULE OF EXPERIMENTAL MANUFACTURE OF CHLORINATED RUBEER

Naturallrubbeﬁ

—QSolventl lChlorine

Cutting f[-—->

Calendering

> Solution [——= Chlorination |——s

Product separation
Solvent recovery

Hxcess chlorine

treatment

A

\

Washing

l

Solvent
purificat:

Drying

!

Baling

|

| Additives| -~

Anticorrosion
paint




s

MASTER SCHEDULE OF THE PROJECT
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Ac

[ o

oy Ul > W O -
° .

~3

Month

tivities
Working up the project
Approval
Designating TTA
Setting detailed plan
TSt examingtion mission
Formulating equipment

list
~nd . . .
2 examingtion mission
Crdering equip, invoice
Training specialists
abroad
Training workers at home

§

Receiving equipments

Installeticn of equip.
and machineries

Test ruzmning partly

Putting uwnit into stream

wy
[\

!

12

<2

23

24

25

€

27

29

Jo

31

72
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ORGANISATION SCHEDULE OF EXPERIMENTAIL MANUFACRURE OF -
CHLORINVATED RUBBER

'I;:f_t“tc for Industrizl i< -
X
mxperlmental Paint Laboratory :;?‘”‘““‘*’ Other laboratories
workshop /
Chlorination = = | Film-forming |~ > | Paint Analysis
unit sector sector
~é::::::::::::3: inticorrosion paint :5:::::;:
. formulation :
] y

State specification Dallverv of Technology
control office to Industry
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INSTITUTE FOR

INDUSTRIAL CHEMISTRY

IN 1955, the Chemical Laboratory of
Ministry of Industry and Trade was
established on the basis of a newly-
received and poorly-equipped laboratory of
the former Indochina Mines Service, the
number of its staff is approximately 20
technicians of primary and secondary
levels. This is the initial germ of nowaday
Institute for Industnal Chemistry.

fertilizers, rhosphate treated by brinz
vertical furnace cement refractory bricks,
enamel tiles has been successfully implem-
ented at Thanh hoa, Ha Bac, Phu Tho, Son
Tay, Ha dong provinces. And through the
activity of chemical products, the Institute
has actively participated in the restoration
and develorment of our national economy
for the period of 1955 —1959.

In the days of the anti— American
aggressors resistence war we have to
evacuate our Institute to Vinh Phu province.

The Institute for Industrial Chemistry
is a leading scientific and technical resea-
rch centre of chemical industry of the
country.

For above 30 years, the institute has
passed through considerable steps on the
way of develorment,

From the beginning, the research sub-
jects for fproduction of fused phosphate
And in difficult conditions, laboratories
were also set-up to continue scientific
research activities. At the same time, many
working groups were sent to factories
such as Vietri Chemical Factory, Haiphon=
Cementary, Lamthao SuperPhocphate
Plant... to carry out in continuing the
technical subjects of research serving on
due time to the struggle against American
aggressors and to the cdevelorment of pro-
duction.

ORGANIZATIONAL CHART OF INDUSTRIAL CHEMISTRY INSTITUTE

DIRECTOR

Scientific and Tech-
nical Council

(

1

Management and
Administration
Sections

Research Sections

Experimental sections

Planning section Ferti]|.iurs Desizn‘ section
.. i ts
Training and . Equipmen
organization  section Pwﬁi:xdes aectl.ion
Administrative Organic chemistry Workshop

section 1 o
i Inorganic Chemistry Polymers and macro- Building Construction

composites Section

Financial Section
1 Chemicall analysis

Materials Supply
Section Catalysis and
| adsorption
Library and Infor |

mation section Electro fihem.istry

Health Care Section Fuels

Agricultm-all Chemistry

Pharmaceutical

Paints and Varnish

chemistry
|

Microbiology

|

Additives

Phyto




The Institute for Industrial Chemistry
has taken a more important role and acti-
vely contributed to our national economy.
Many study and research results and
scientific-technical progresses have been
applied to agricultural and industrial pro-
duction.

Many units within the Institute have

been received the highest awards from the
Government.

— In 1961: Fertilizers Section awarded
Labor Medal 3rd class

—In 1970 : Inorganic Chemistry Section,
N.2 Group awarded Labor
Medal 3rd class

—In 1975: Pesticide Section awarded
Felicitation Diploma of the
Government.

—In 1978: Pesticide Section awarded
Labor Medal 3rd class.

—In 1979: Chemical Analysis Section

awarded Felicitation Diploma

of the Government
From the first days after the literation
of the whole country, the Institute has
been sending many chemicals and equip-
ments and many qualified officers also
including Candidates of Science, Engineers
and Managers have been assigned to go to
the Central and Southern area of the coun-
try for contributing their efforts in ma-

Director : Engineef

Deputy directors: Candidate of Science

Professor

Candidate of Science
Candidate of ' Science

Dja chl: VIEN HOA HQC CONG NGHIEP
TOng Cyc Héa Chdt :
2 Pham Ngi Lio HA N§i
CHXHCN Viét Nam
Tel: 53930

Address : INSTITUTE FOR INDUSTRIAL
CHEMISTRY
General Department for Chemistry —

2 Pham Ngu Lao Street, Hanoi
SRV

nagement and administration of newly-
received chemical factories 2nd building-
up the new ones there. Now, among them,
many persons became Directors or Deputy-
directors of Research Centres. Companies,
Factories in Hochiminh City, Danang City
and in other provinces.

The process of building-up and develop-
ment of the Institute was closely linked
with the efforts in training of their quali-
fied staff. From the sixties, meny groups
of officer have been sent to Socialist coun-
tries to study, to participate in training
and fellowship programmes for improving
their knowledges. The total number of staff
is actually 225 personms, including 3 profes-
sors, 2 doctors of science, 22 candidates of
science, 28 qualified engineers and above
30 high level technicians and workers. Three
post-graduated students have upheld success-
fully candidate of science title.

Thirty years have marked by the out-
standing developmeant of the Institute for
Industrial Chemistry in number and qua-
lification of their staff and their achieve-
ments in serving to the national economy.
These are well-guided steps on the way
to match with higher functional require-
ments of the Institute.

In 1985, the Institute had the honour of
being awarded Labor Medal 2nd class.

LE VAN NGUYEN
NGUYEN THI TAI ANH
DO HUY DINH
CAO VAN TU
NGUYEN HUY PHIEU

Bién t§p: PTS .Ngbé Huy Du

Anh: Ding Dinh An— Do Birc Hodng
Nguyin Xuén-Ling

Trinh bdy: Hoa sI Trinh Tr{

Anh bla 1: Vién Héa Hoc

cdng nghi¢p —co s& HA NOL

Anh bia 4: Vién Héa Hoee
cdng nghiép —co s& Clu
Diln.







MAT 1988 POINT SUR ESSAIS DEJA EFFECTUES VIETINAM
—~1 -

HAS BREN
A) VORKR_BA¥S DOXE.
I) Experiments in the latex phase,
To théo;:oint, we- haven't any sclvent as local materiel,
Pherefore we had tried to resesrch produci‘;)m%:hlorinate‘d rubber
in the latex phase of =11 reactiong steps of['\experimental pro-
ducing process.

_a Naturel latex rubber, whicb has besn tgken out of rubber stre
Atrees, conteincabout 30°/0 of dry snbtanggsm '

el- U was pht some additive chemical sgents tc modify rubber
ag anhydric aeatique, Coban sacetate, 1{202 y enulgator and

with or without ulviolet ray,

a2=- The reaction asclution has been warmed up to 70° - 0°C
with frequent stir by é&}‘ioua tires (from 4~ IOh)

83~ The finished reaction solution was stood still to separste
iteel £t inbtwo phases. The firet phase contained reaction
product of modified rubber, whicb wzs then coagulated by
alcohol: ®® 02*?50? (c0c) and washed by warm water and at
leagt dried by over in tke temperature of 60°C under va-
eurim—conditioﬁ. .

a4~ Dried subftance was combined with dry~oil ( unsatate oil)
by 1209 and received endproduct, which waz sble to for-

mul ste good film of verni.

b_ bY The product of first phase of a, was mdxed witb HCl of
20° /o concentration to set up tke reaction~sclution, which

had the ao:ldjconcentration of 8 N.

ba, The reaction of rubber-sclution and chlorine gad under
ihe condition of temperature of from 40 © ~toc 80°C was
carried outf,,mfo - I6h and an ultraviolet lamp.

B. This work achieved a product of white powder, which
has tke chlorine einte:ntfr;% - 6I °/o, its dissclubility
waid poeitive in aromatical hydrecarben solvents in the
cages of carrying out experipente of lab, scale of 200 g of
chlorinate rubber once, '

4 Gn 6ther hand, if the experiments wa wes fulfiled on




{ ‘i Y4

.“5

b5 - Ghlorine; g€as hoe Qeen icading to the point, when the re-

[

KRSy
scale of over 200 g once, wy, receive/ andproduct of chlcrine

comtent of aheo 56 - 6Io/0 but its dissolubity were bad in
solventa,

- To solve the vad dissoluvility, we puk dried powder of
chlorinated rubker in tetrechlorid¢ carvon in the concentra-
tion of IC°/0 én weight,

- - 40
action acluiion show,guite clear,

On the way, we Iecoeive results with chloripaFed rubber,
wbhich contains 60 -61°/¢ of chlorine and dissclublility is
go0o0d in arokatic =0l vsnte,

ewf
Through carxrying /of\the experiments in latewx phare,

we noticed thek :

I) During the resction process, the dispersived par-
ticles bend up esch other to ulgger, some $ime it might be

as big as 2 maraie, This unwilling phenomena was dengerous

for atil‘.
2) The dispersived soclution had veen destroying slow-
1y Curing 1lsading time in chlorine gas, The contact beltween
Lo s

tow phazszs: solid particles and water went smaller affar

smaller to the time of reaction,

3) Noticing the point of sndresction rapidly was ra-
ther difficult,

4) Whet kind of squiruent is suiteble to use in cases,
ul traviclat light as a reagent katalysestor,

5) We havel been\always thinking sbout the metkod %o
messure quickly and the chlorine content during the process,

6) The exparimentsl work in two steps of chloramation-
reaction was complicated-anﬂ uneconomic,

2) Swperiments in the solvent phase,

- Natural rubber in thke form of sheet or crum, block was depo=
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lymefred by three miles machine to the soft indicate of 5
- depolymerei rulbber wae cut in smell pieces and dissolved in

0014 with the concentrstion of 5¢/o in weight in equipment, whi
which hag stir, condensze,

- To have desirious viscoeity ¢f the rezction-solution we put
Copper aslt ( Custearite or CusS0, in BuCH; or CuCl, in BuOH )
to this reaction solution and ce\;rried out in temperaturs of
80°C to the point, when wa have got the disirous viscosity.

- Chlorine gas was 1eG with serious speed, At first I00g chiarin
I5Cg dry rubber, This speed would e slower after at laéast
ICOg chlorine/300 g dry rubuer,

- It wag shownthat the viscosity of solution goodown diring
the procees. At the finished point of reaction the solution
is quite clear,

Thi‘aa grxperiment wipg carried out in the equimwent size
of TO kg chlorinated rubber per/hatch,

. The chloxine content cf end preduct of both in 1ab
and in mik done was only from 54 -~ €I°/o 012-
Work of equipmant size of IOkg product has the recu-
peration of wolvent in lass than 5C°/o .
Toxic wast gas is not sufficiently tread,

Through experimantel worky we noticed that;

I) The recuparation of eclvent wee quite slow,

We surpose that the used equipment is not emooth and even
by clesing of egquipment, the solvent and chlcrine gas & » ot
very much during the process.

2) ¥e weren't mble to know Trapidly the chlorine content of
product céuring the procees in order to decide the end point
of process.

3) We are alwaye thinking mbout the snalyesble method, whbich i:
used in the practiee to rpxglice;_immediately rarameter of re-

scticns,
4) We slwsye like tc know, what xird of pumpe iwm suitable %o

use.,
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5} Fow do people treast economically the waste gas, .

We have done the experirenis on equiyment in cﬁzaiKIOkg per,
bgtch in I979 -~ I982 , Since I9862 we have been only étudh’hg of
the chlorination of seriwus kind of rubber in order to use the
slow quality kind t¢ produce chlorinated rubher,

Experiments show that sven using of the 5th and Gth quili-
ty of rubber we can receive dissolable product, but we muat
nead tre step to wepsrate Alsenlived subtinncas,,

This work amly hee been Jdoing cnly in lab, becsuge we have
only parzelsm, = hungarian reacijon-eguipwent mede owut of por-
zelsn, which was broken vy someone in IGB2,

The product of experivents by using Ethquality Xind of rube
ter hag chlorine content 59-6I°/;.

Wo: haven't still yet do with st=biliestors of chloerine
rroducts,

Capacity of chlorine in Vitt Nam

et (e NS Ao S G BT D W M B N W e R B R B Ll e ? B W W S E R M PSS AR W e . S LIS W G W 090 R B B K GO B SR O S

. Pactory  ie-..EhETEsent 0 afterTeos !
: ¢ Capacity : NO use H : :
¢ Vst tnl : 3000 :  I500 : £g00 : 5000 t
: Ri%n ho : 2300 s I5C0 : 7064 H H
: Bai bang : 4000 : 20C0 ¢ 6500 : :
: (fac.of paper) : : : :
: Da nkng A 200 : 200 2 445 ¢ :
: Ddng nai : 8CO : 400 2 : t
+ Thanh binh : 480 : G : 1600 : s
! Thanh m{dng : 480 2 o s+ I600 : :
: Bifn hed s 480 s o s I600 : :

B . G S e et e e 5 B (I e U B S e B B T BT B B BC R Sl W R G Gk St € RS G § B F E WS ok 8K S8 GCN A 3
)

Capacity of rubder

Total X488 45 - 45,000 tons
- 1990 55.000 =
- 1995 139,000 =
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Quality of concentrated latax,

Dry ceontent ( DRC) = &0,0°/0
Total subtance content(TsC) (D %)
TSC - IRC 2,0
Amoniac content of letex T46
Mechaenical stable time
( MsT) 475
KOR indicete 0,8
VFA 0,4

Quslity of rubber in form of vlock
I- mixtured aubtance °/0 < 0,05 0,05  C,10 0,2 0,5

2= Ash content ¢ fo/1,00 I,00 IX,00 I,00 I,00
3= Vaporous content ©/0.Y,00 I,00 I,00 I,00 I,00
4= M, content °for 0,66 0,60 0,6 0,60 0,60
5= Soft indicate (Fo) . 30 30 ¢ 0 3c
6« PRP > 60 60 50 40 30
T- Colour indicate ‘

8~ Raw materisl s liguid-lstex sub, latex



MAT 1988 DESCRIPTION PILOTE VIETNAM (ARRETE EN 1984)

In X980 we buil® a pilo¥ wnit ¥y produce chlorinated miber
with a capaeit;y IO kg pex oetch in a factory of the genersl de-
partnent of ehemi&-try. Ne nchiavedmpmdd ot with a highest chlo-
rine eontenthIt’,go and golvent recuperzticn in lese than 50 /0.
The toxic wast xase wae not sufficiently treasted, The technolcgy

included the followlinyg preocess siagss @
Yo preiing
2. Iiesolution
3. Chlerination
4, Solivent recovery
5. Hydrogan chloride abeorption
6, Drying
7. Packing

In the producing process w2 discovered some dissdvantages
of our unit., Firetly we badn't 2z euitsuia veaction equipment so
reaction's time waz Yco long, Secondly eolvent racovery equipment
could only be ugedin a pilok unit with small capacity, We met fud
tht sp di sad vantages ocecaues partly we hq@er&t anti=-corrosive equip-
nent and machine,

Now we tendr}rohn%%& a new pilot unit with eapacinngi)m ~500
per b We®ll use the improved method whbich is taken out of

the old nethod, Foxr example: 10 suorten the raaciion's tine,

we'll dasign a new agquipment uaing a anticorrosive pump to r;cu:,o_g

the surfece-subistance-exchange. #s nalso ndd To this unit soxe

daevices to rsduce tha manusl laaouwr, (See the following c‘ne_me)

The csoubchouc bales will L& breakad by = tbree pdll machine(I}
then will be shopped in pieces by a specisl shopping Jevice (2)
‘I’ho«@ -n{acab will be put into a stirred vesesl (3) that,eslled
the reaction vessel. The sclvent 0014 will e poured into it,
The stdrred vessel utarts to vierk %o dimsolve the pieces of co-
cutchouc, Water steam iw useé in this case to -r;ze/: the tzyperatu-
re of the fluid caoutchouc %o 6C°C and 65°C,.Then chlorine from
chlorine presaed vaswsel is pitt under the caoutchouc solution,
It will @o through thie soluticn up. Here thare is a reaction




viich cellaé the chlorinsted precesa ¢f rukber, In the reszction
process the revalutionary pump 4 is working to Sice the reaction
surface and %o reduce reaction time., One pert of chlorine combines
wvith rubber.snd the other picks the solvent up apd gete awny.
Chlorine and beiling sclvent will go through the condeneer (7)
The Yoiling solventi will form the fluid solvwent and will go back
intc the vessel. Chlorine will go through pipe inte column (8)
Here it iz sbeorbed by caustic soda. The viscosity of the solution
ig tested, When the soluticn hee a certsin vigcosity, the resction
fintshes, So we receive the solution product. The pump (4) is used
to traneport the solution product intc vessel (I0). Thie product
from veesel IO ie put into the device (II). Here the product and
the solvent are separated, We gain the product and recovered sol=~
vent, The product ie dryed in the dryer (I5) thken it is put into
pulveriz-uachine and is packed, The recovered eolvent goes back
intc reaction~vessel,

We've intended to build the pilot unit many times, but
we haven't carx‘iad:gut £t bacause we have got 2 1ot of difficul~-
ties, Wo have had the corrosion-resigkiank equipment =nd machine
such as anti-corrceive pumps and reaction-vegsel,
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SOLVENT RECOVERY SYSTEW

The solvent recoveﬂ equipment «ns a device which we
discoverad during our tho\}gl_f_x“fand experimant process, that's
why the device couldn't be found in any bock., We knew spray
dryer wes used %o recover solwent in modern production process
of chlorinated rubber, But tha spray dryer needad a corroston-
rezistant geer pump. We hadn't this special pump so we had to
design the following device. Althcugh anold method was usad’
wo gained good results in the process steg:

~ We reczived the clesn chlorinated rubber without
solvent,
~ Solvent recuperation was about 90°/0 ( we wented Lo
note that in whole process we achieved solvent recuperation o
only 50°/o, bacause ocur reaction vsssel wae leaking)
- Actd content of product was low because product was
easy:msh in the Ge\rice..

The: followingscheune showed the working proceas of
tha devics vwhich was used by us at that tire :

he ohlorinated rubber solution was put into weessl (I)

Tha puxp (5) was used tc f£ill the dsvice (3) with water up

to levsl A-A ( valve V. was shu®; V, was opened), After that
the punp (%) started to put the water in the device into cir-
cul ation ( V; was opened; ¥, wag shut), Ak this time weter
stean was put into the device (3) tc heat tha water (V3 wa g
opened). Aftsr I5 winutes the whole water of the dewice could
achieve the resentisl tempersture, so we opened the velve ¥V,
sltgfly to put the solution into the device,

The scluticn met water gteam and a2 turbulent weler
stresam there ( in the great middle pipe of the device)
The turtulent water stresm tore drcpe of the soclution so that
the golvent could.be able tc steam faster under effect of the
baat 0f water steam. In orief due to influence of water stesm
and turbulent water gtresm solvent of solution steamed out
and chlorinated rubber formed a comik form witbhout e:f;]_4 than




it aent over the pipe =and fall dowwn tc the eieve of the
dewioa, When the solvent steaw and the water steam went
through & condenssr (4) thaxttondenaad into tha fluid sclvent
and water. Than they flowed down the wessel (6). Water and

golvent are insoluble s0 it'e sasy to pick molvent CCl, out,

4
After the vessal (I) of sclvent was emptisd,the door
was opened then chlorinsted rubbar was pick up.

Vasssl (I) and devica (3) wara connected by 2 pipe
40 balance the pressure between (I) and (3). The balance of the
prossure was animportant conditfon for a stasdy stresm of
solution. Tha steady stess affectad the quality of product
( the produet without solwent),
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No. Equipment and machine i Supplies | i Price US$

' : o ' H

{— Stirred vessel (glass  EHW-Thale ! 5 ' 140,000
! lined steel) V: 2501 H o H H

2 t— Stirred vessel:(glass 1 EHW-Thale : 1 H 50,000
! lined steel) V:25001 ! ' ! H

3 1= Chlorination columm + VEB Jenaer : 1 ' 5,000
! (glass) 300x3000 H s H :

4 i- Columm 100x2000 (glass) | VEB Jenmer | 2 | 6,000
h { Glaswerke : ‘

5 - Separator (glass) ! VEB Jenger .\ 2 | 3,000
t 300x1000 ! Glaswerke H H

6 !~ Coroboncendenser F:5m2 ! Chemickombi- ! 3 ! 15,000
i inat Bitterfeld; H

7 1= Filtration device ! TH-Merseburg | 1 | 1,000

8 {— Coroboncondenser F: 1im2 | Chemickombi- | 1 8,000
H ‘nat Bitterfeld! '

9 - Plunger membrane pump ! Salewedel Vo2 15,000
! 200 l/h ' i : '

10 !- Plunger membrane pump ! Salewedel Vo2 8,000
! 1000 1/h ‘ 1 '

11 !~ Centrifuge pump ! Erfurt o2 4,000

12 '— NaOH-Circulation tank ' ¢ 1 5,000
! (glass lined steel) ! : -

13 i- Glass pipe (with Gaskets | VEB Jenmer | ' 10,000
\ and flanges) \ Glaswerke : H

14 !~ Dryer F:20m2 ! Ofenban Aken | 2 |} 20,000

15 !~ Tetra-tank ! Rudisleben | 1 | 5,000

16 !~ Electro-measuring device | GRW-Teltow | ' 25,000

17 !~ Lab-apparatus fMLW . ' H 80,000
H : H H

Total price . 400,000 US$

All apparatus and equipment for the pilot unit will be designed, anq
delievered, and the technology will be transferred with following conditions

The prdject must pay the designing, engineering prices (see as know-how
price) about 375,000 US Dollars. e

If the project will have a pilot unit with the continous technology
producing chlorinated rubber, the price of know-how must be 1,100,000 US
Dollars. ' :
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- TRAITEMENT
EFFLUENTS

PILOTE DE CHLORATION DU CAOUTCHOUC

SCHEMA DE PROCEDE

HYPOCHLORITE |
NaCl
| |
Hz() —
< - — DISTILLATION
ccl - AZEOTROPE .
; 4
<%— — — —- _ DECANTATION

CCl

-~ TAMPONS

‘De Dletrléh '

Divlsion Equipesrmend Chimique

Chimie Développement lnternatlonal :

[——D PURGES

Caoutchouc lére chloration |+CCl

4

1
I
|
H,0
I ¢
|

Cl‘ Caoutchouc 2éme chloration

+CCl4

=
,{

~ FILTRATION

- SECHAGE

Caoutchouc lére chloration +CCl

4

CAOUTCHOUC

DISSOLUTION
CHLORATION-Bulles
PRECIPITATION

+ { Eau + Caoutchouc chloré
vYVYY r
~

Caoutchouc solution +CCl4

Cl2 + HC1

- PRECHLORATION

PRODLU




Republique Francaise

Institut
Francgais
‘études et d du
gg\;‘;lrce)pdpee#eﬁtsiﬁduztriels PétrOIe
Solaize .
;5\”.% : Monsieur DE LIVONNIERE
INSTITUT DE RECHERCHE SUR LE
s CAOUTCHOUC
\ i : 42, rue Scheffer
75116 - PARIS
°%, national 78.02.20.20

oo international +(33) 78.02.20.20

Poste

S0O40. JPW/MD. n°L80A

Objet : Chloration d'élastomeres
Projet IRCA - DE DIETRICH - VIETNAM

Solaize, le 22 mai 1990

Cher Monsieur,
Nous poursuivons nos consultations a 1'LF.P. concernant 1'affaire citée en référence.

M. DAWANS, Directeur de la Direction de Recherches "Matériaux et Chimie Appli-
quée", qui détient une bonne part des acquits de I'LLF.P. en matiére de chloration profonde des
polymeres (en particulier polybutadiene 1-2) se propose de vous rencontrer pour discuter avec
vous de certains points qui mériteraient d'étre approfondis :

1 - l'interdiction d'utilisation du CCl,

2 - 1a détection du CCl, résiduel

3 - I'utilité d'une dépolymérisation partielle préalable a la chloration
4 - les produits de la concurrence.

Voici ses coordonnées :
M. Frangois DAWANS
INSTITUT FRANCAIS DU PETROLE
1 & 4, avenue de Bois-Préau
B.P.311
92506 - RUEIL MALMAISON Cédex
Téléphone : (1) 47 49 02 14 Télécopie : (1) 4749 04 11

M. DAWANS s'est entretenu préalablement du sujet avec M. PAUTRAT (IRAP). Cette
rencontre devrait permettre d'examiner si le know-how disponible a I'LF.P. est suffisant pour
entreprendre le développement du procédé. Si tel n'était pas le cas, il parait trés peu probable
que I'LLE.P. entame de nouvelles recherches sur le sujet.

Nous vous prions d'agréer, Cher Monsieur, I'expression de nos sentiments distingués.

g

{ . P. WAUQUIER
Q P an 4
Autoroute Lyon-Vienne Institut Francais du Pétrole-CEDI Télex IFP SOL 340257 F

Echangeur de Solaize-Vernaison Boite Postale 3
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