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CŒIERAL IIÎFORIiVTIOlï 

President of 5RVN Mr.  Ton Duc Th^ng 

Premier of 3ff,T!I Ilr.   Pham V*r- Dong 

Population of 3RV1T   ilorth 25.5 million Area   Itorth    159,000 km2 
South 23.5 million South    173,300 km2 

Hotela   (ihnoi) 

Hotel Democrat   (Phiou    Thy)      in the 
¡lotsI Unity (old Metropole)      city 

Total Victory (Hotel Than,? Loi)    about ó km from city 
(most modem .t category;  minimum room charge 50 Dhongs/day) 

Currency rates 
.Iri'iV 

1 Ü3J      •»      2.93 Dhongs 
1  US*      =      2.93 + 50>6 for tourists 

4.395 Dhongs 

Where to get visa 

Air lines 

Paris ) 
Moscow ) 
Now York )        for Hanoi 
East Da run ) 
ITew Delhi ) 

1 3aBt Berlin to Hanoi Mondays and 
Intorflug (IP) Wednesdays 

2 Moscow to Hanoi 
Aeroflot (AF) Mondays, Tuesdays and Fridays 

Tranship from jets to propellor plane at Vientiane  (Laos) 

3 Bangkok to Vientiane 
Thai Air Lines 
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CUfjat« 

May to October hot rainy season - 30°C 
November to April cool dry sea»on - 13-20°C 

HUn crop« 

Rio« production 7.6 million tons 
Rio« requirements       3.8 million ton« 

Ar» under cultivation 

Inimtnr 

6 million hectares 
0.16 hectare per capita 

Consumer product« 
Pood preservation 
Fishery product« 
Pharmaceutical« 
Pulp and paper 
Basic chemical« (sulfuric acid, caustic/ohlorine) 
Fertilizers («uper phosphate«) 
Pesticide« (BIIC) 
Petrochemical« (PVC) 
Construction industries 
engineering industries 
Building material« 
Iron and steel 
Coal mining 
Zinc «melting 

Ministries concerned 

MiniBtry of Heavy Industry 
Ministry of Light Industry 
General Service of Chemistry 
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2.       INTRODUCTION 

The Ministry of Health of the Socialist Republic of Viet-ITam (SRVN) 

requested by cabla an urgent minion consisting of experts from UNIDO 

and I/HO to explore possibilities of establishing a DDT production unit 

utilizing chlorino from an existing caustic-chlorine plant.     The DDT 

io to be used exclusively for malaria control purposes and not for 

agriculture. 

The mission v.'as carried out "jetuoon 23 August and 11   September 1976 

by two senior staff members of U1-TID0 and [JHO.    They held several 

discussions with officials of the Iliniitry of Health, tho General 3ervioes 

of Chemistry and the Foreign 21ini3try in addition to visits to a 

caustic-chlorine plant and tho Institute for ftilaria and a Field Malaria 

Centre. 

The mission records its /»rat o ful tV.n?:3 to tho Duputy Minister 

of Health, Dr. Hoang Dinh Cau, tho Director of the Bxternal Department, 

Mr. Nguyen Van Trong, the Director of hygiene and iSpidemiology, 

Dr.  Pham The who also helped as counterpart, the  représentative of the 

General Service of Chemistry, Mr.  Nguymen Qui 3anh, and Miss Le Thu Ha, 

who helped as interpreter.     But for the co-operation and assistance of 

all officers in 3HVN, the mission could not have completed its taak in 

•o short a time. 

The report of the United Nations mission to North and South Viet-Nam 

headed by Dr. Victor Umbricht dated It roh 1976 reported on Malaria control 

as follows in tho ITorth: 

"The purpose of this campaign is to reduce the over-all inoidenoe of 

malaria to its 196/, level or 0.23 per 1,000 population, that proportion being 

considered a basis for the complote eradication of malaria in the larger term. 

To that end tho government has asked for an annual supply of 300 tone 

of DDT for five consecutive years,  the ostimated cost of this operation 

being evaluated at approximately £500,000 a year. 

In view of the noed3 of the malaria control campaign to be waged in 

South Viet-Nam,  it may be estimated that annual consumption of DDT will be 

between 1,000 and 1,500 tons for several years.    Accordingly, it is important 

to consider whether it would be more economic to 30t up a DDT manufacturing 

* 
'm —ri1? 
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The Government of 3RVN haa  therefore decided to set up a DDT plant 

in the South in the Dong Jai province (Bien Hoa) close to the VICACO - 

VIFT-NAM chlorine and alkali company 30 km from Ho Chi Minh city on the 

river Dong Nai.    Chlorine to the extent of 2700 ton3 per year is available 

fron this factory whereaa chlorine fron the other existing factory at 

Vinh Phu 80 km from Hanoi is already being fully utilized for the 

production of polyvinyl chloride (PVC), benzenehexachloride (BHC), etc. 

Considering that  chlorine is the most important and largest needed 

(1.8 tons chlorine per ton of technical grade DDT) it will be moat 

economic to locate D7T production close to the chlorine source.    Further, 

proximity of a deep water river i3 essential for water supply, 

The conclusions and recommendations of the mission were submitted 

a«  an aide-memoire to the Ministry of Health before the mission left Hanoi 

And discussed in detail with them.    The agreed conclusions and recommend- 

ations are given below except for a third alternative for financing the 

project.    When the 3ite data on two alternative sites are received, they 

will be added on to this report as appendix 3. 

3.      ESTIMATE ,0F DDT J^syifflK:NTJ _F0R .MALARIA.CONTROLJO.RVN 

The immediate annual requirements are estimated at 300 tons DDT 

75f water dispersible powder (wdp) for the North and 750 tons for the 

South.    A more complete coverage in the country could bring the figure for 

the entire country to about 1500 tons DDT 757' wdp in the near future.    It 

ia  also anticipated that DDT may be supplied to the malaria control programma« 

in Kampuchea and Laos,    Although in these programmes at present virtually no 

DDT is used, the situation is likely to change in the near future, but it is 

unlikely that the DDT requirements of these programmes together will exceed 

5OO tons DDT 75? wdp in the foreseeable future. 

The total annual requirements for the three countries is thus, for 

the time being,  estimated at 2000 tona DDT 75f wdp or 15OO too3 DDT technical 

grade.    DDT is not used outside the Department of Health, where its use 

•fainst other vector-borne diseases is prevented by DDT resistance among 

vectors. 

1 

J 
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4.      CAPACITY OP DDT PLAHT (3OO days working per year) 

Prom the points of view of requirements of DDT, availability of 

know-how and equipment immediataly and availability of chlorino in 3HVN, 

it is recommended that as phase I, a HDT plant with capacity for 

production of I5OO tons par yaar of technical grade mato rial be put up. 

AS phase II, another lino of same capacity may be built.    But even during 

phase I, space requirements, utilitias like electric power, water and 

•ffluent treatment bo designad for 3,000 TPY.    After operational 

experience is obtained and after raquironant    of DDT   goes up and after 

expansion of oxisting caustic/chlorine plant provides enough chlorine, 

the phase II can be put up. 

Health Ministry officials are of the viow that even in phase I 

a) a continuous chloro benzene unit for a production of 3000 TPT 
technical DDT 

b) formulation and effluent treatment for 3000 TPT 

c) one lino for grinding 

should be set up. 

Such flexibilities could bo discussed with donors depending on 

finances available and engineering flexibility.    It is agread that in 

principle 4/5 of yearly technical grado DDT I500 TPY be formulated as 

wat or dispersibla powder (iDP) as 50% concentration and I/5 of yearly 

production be formulated as emulsion 25% concentration incorporating 9# 

Lindane. 

"The exact amounts to be formulatod as HDP and emulsion concentrate 

respectively will be do pondent on requirements of the moment and deoided 

upon later."   By the way, should it be 25c/> or 30'/¿ emulsion concentrato? 

Although 75i* '"TOP is more economic for transport and 3P/> is most uneconomic, 

considering the exporionco in moBt developing countries and taking into 

account ease of formulation, effectiveness, quality in storage and 

eoonomics, 50% WDP is most suitable. 

^mtj I 
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1 
5. 

a) 

RA.I MATERIALS.  UTILITI3S AIE) OPERATING 3UPPLIBS ß^q —   
jüIRBMENTS AMD AVAILABILITY 

Raw mataríais 

1 Chlorina (93¿) 
il Benzine 
ili        J2thyl alcohol 

(100/b basio) 

b)      Utilities 

i Steam (10 k^/cm2) 
li ai^ct ricity 
ili        Pilterod soft water 

o) 

d) 

0pòrating auppliaj 

i Oloum (20/;.) 

ii Caustic 3oda lyo  (50>.) 

ili        Calcium chloride 

Por ton of technical 
grado DDT 

1.77 tons 
O.84 " 
0.33 " 

11.0 tons 
1000 KHK 
100 tons 

1.32 tona 

0.1    " » 

(as required) 

For 1.500 TPY 

2655 ton» 
1260 " 
495 " 

16500 tons 
About 300 rVA 

I5OOOO ton« 

1990 tons 

150 " 

FOT formulation 

i Technical grado DDT 

ii China clay (as carrier/filler) 

iii Hydratod calcium silicato (aa anti-coking agent and absorbent) 

iv 3urfaco active agents 

v Solvents (for emulsions) 

vi Lindane  (as needed) 

Out of the abovo raw materials, utilitios and operating supplie«, 

chlorine is available from the existing caustic/chlorine plant at 

Dong Hai provinco (Bien Hoa) called VICOO (Viet-Nam Chloride and Alkali 

Company) to the extent of 2500 TPY.    Ethyl alcohol is available from nearby 

sugai factories.    Only benzone has to be imported.    Water supply will be 

from the Dong Nai River.    Stoam will be generated and electricity taken 

from the electric grid.    Oleum will be obtained from nearby sulfuric acid 

planta as well caustic soda from VICA CO.    Rest of operating supplies not 

available in 3RVN has to be imported. 

±**J 
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6. LOCATION AMD SITiS 

A preliminary mission wa3 Bent by 3RV1T to Dong Nai province in the 

South to study a location for the DDT plant close to the Viat-Nam chloride 

ani .dicali Company (VICAOO) which has pre sont ly 2700 TFY chlorine available. 

The mission had discussions with the members who inspected the site. 

They reported that 3-5 hectares of land are available on the other side of 

the road.    The location is in the industrial area and on the other sido 

are tho paper and iron and zinc factory and an electrical factory.    But 

very close to VICAOO and adjacent to tho site is a sugar processing 

faotory.    The river Dong Hai is on the opposite side of the road.    It is 

felt that it would bo inadvisable to locate the DDT factory close to the 

sugar factory.    However, at a later stage this site as well as an 

alternate site a few kms away should bo investigated.    A detailed 

questionnaire has been submitted to the Health Ministry to collect data 

and information   (appendix 3)«    After auch data is received, the site near the 

VICAOO factory and an alternate site will be examined,    ¡¡¡von if the site 

is a few kms away from VICAOO and the sugar factory, the chlorine oan be 

liquified and transported by lorry in item cylinders   (see location and site 
•ketch). 

7. PROJECT 0OST3 AND FINANCING. IICTHODS 

Although financing possibilities are outside the scopo of tha 

mission, the Health Ministry discussed the following possibilities; 

a) United Nations Assistance within or outside tho Umbricht 
proposals.    It is suggested the SRVN submit to the Secretary General 

of tho United Nations a request to finance the DDT project from 

special assistance fund to 33VN or from fund for the most seriously 

affected developing countries (MSA). 

b) SRVN exploro possibilities of bilateral aid. 

c) A third alternative to bo considered by 3RVN ie to treat their 

first phase of the DDT project as a pilot project and roquoet to 

finance it partly with UNDP funds which,as indicativo planning figure 

(IPF) for SHVN for tho next five years, is reported to be of the 

order of USO 44 million.    Such assistance could be augmented by 

;*• iá mm if 
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bilateral financial inputs as has been successfully done in the 

case of a projact in India whore at tho Silk and Art Silk 

Manufacturers Industry Rosoarch Association (SA3MIRA) for 

establishing a pilot plant for production and use of synthetic 

fibres, UHDP has put up nearly 1 million US dollars and the 

Pbderal Republic of Germany (PRG) has contributed about DM 5 million. 

UNIDO, together with GTZ of FRG, is executing the project. 

One mambor of tho mission visited one of the two DDT factorise 

in India and is convinced that if bilateral aid is sought, tho Hindustan 

Insecticides Ltd. which runs the DDT plants and which is building a third 

DDT factoryThàièfto capability in supplying a turn-key project to 3RVN. 

It has the know-how of the process and experience in running DDT plants for 

the last 20 years and can design, engineer, got equipment fabricated, 

erect and run the project for SRVN giving necessary guarantoe and 

allowing SRVN personnel to bo trained in India.    They could also guarantoe 

supply of benzone and other raw materials for some time to come. 
.Netherlands 

Becessary contacts should be initiated with India/and other suitable 

donor countries urgently. (Refer appendice 4) 

The approximate capital investment (excluding working capital) 

for a completely independent "battery limit" plant of 3000 TFY teohnioal 

DDT oapacity will be (including a formulation unit) approximately 

Indian Rs. 60.0 million. Out of this the erected plant will cost 

Ra. 40.0 million and supporting utilities and off-sites will oost 

Rs. 20.0 million. This is based if the plant is to be built in a 

"gre.n field" in India. 

It is difficult to break up these costs for phase I and ph*se II 

aa envisaged in this report.    In order to approach a donor country 

a budget figure for phase I will be Rs. 45.0 million. 

Considerine -ther jources of know-how, engineering and »uboontrac* 
if available, 

inputs/the total coat of the project may be leas. \ 

i 
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8. FQgdlgLE FUTURE .UNIDO AND WHO A3313TANCE 

If approached officially and considered and approved by UNIDO and 

if funds  are available,  the following could be undertaken by UNIDO    if 

the finance for the DD.' plant is found from either a United Nations aid 

or bilateral assistance. 

a) Technical co-ordination and advising both of the pre-investment 

and the construction phase 

b) Arrangements for training of future staff 

c) Safeguarding environmental considerations 

d) Assistance in running the DDT plant for the first two years. 

WHO could consider assistance for the following: 

a) Ensuring safety to personnel and control effluents to air,  land 

and water. 

b) The provision of additional equipment, supplies and teohnical 

assistance as required by the malaria control programme subject 

to availability of funds. 

9. 3UGQIS3TBD MEDIATE UMIDO A¿diaTANC£ 

Even before finance3 are secured if officially requested by SRVN, 

UNIDO could considor and arrange the following: 

a) A 3RVN mission to India lasting four weeks  and consisting of 

three top administrators, engineers /chemists  to study DDT 

production and mal&ria control. 

b) After the above mission is concluded,   a mission from India 

consisting of three top men from Ministry of Chemicals and 

Fertilizers and tne Hindustan Insecticides Ltd. should visit 

JRVN to have discussions on the possible costs and to study 

locations for a period of two to three weeks. 

A senior official of UNIDO and WHO could be associated and assist both 

missions.    UNIDO could oonsider financing the missions using funds under 

technology transfer, co-operation between developing countries  (CDC) or 

under special industrial services (SL3),    WHO could also participate in 

financing.    The total cost of the two missions will be about «3$ 18,000. 

t  ssjrit 
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10.    BOOMOMICS OF THE DDT PROJECT 

The needs for malaria control should outweigh any other 

considerations,    ¿specially in resettling population in the new 

economic zonos malaria eradication uill have an importait role. 

Secondly a nevi industry based on available chlorine will be built 

as basis for future pesticida and pharmaceutical industries giving 

necessary training to personnel.    According to Dr. Umbricht'e report 

the cost to WHO for supplying 300 tons DOT por year and allied operations 

for next five years will bo US?. 2.5 million.    It should also be noted 

that availability of DD. and its prices in world rrurkot are difficult 

to forecast.    It will bo cono mon and moro difficult to obtain necessary 

supplies.    Further if in the next 2£ years (30 months) a DDT plant 

oan be put up and successful production is started 50% of the above sum 

of US3 2.5 million can be 3aved. 

n 

11.    PROPOSED TIME SCHEDUL5 

a) Collection of data on two siten as por questionnaire submitted 

and transmitted to mission members (four weeks - 1st week 

October 1976) - Health Ministry. 

b) Request for financial assistance to United Nations Socrotary 

donerai and bilateral donors (1st week October). Request to 

UNIDO/WHO for technical mission - Foreign Ministry. 

o) Submission of present mission report after dati on sites 

is recoived (1st weak Hovombor) - UNIDO/UHO mission, 

d) Technical SRVN mission to India (four woeks Decomber 1976) 

paralloi with seeking financos. 

o) Technical India mission to 3HVH (four weeks in January 1977) 

after financos aro secured, 

f) Decision to build DDT project with U.N. or bilateral finanoial 

assistance (February 1977)* 
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g) negotiations for signing of contract  (Fobrua .y/Marón 1977), 

sito preparations, utilities, buildings and 

h) ¿rootion of DDT plant (March 1977 to ifarch 1979) - 24 months, 
i) Training of personnel otc.  (1977 and 1973) - UÏÏUJO. 

j) Start-up and trial production (liaron I979 - September 1979) - 
6 months, 

k) Complation of project in 30 months after signing of oontmot 

(Maroh 1977 to September 1979). 

J 
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APPSKDIX 1 

Itinerary of the   Hi Mi on 

Arrival of Mission member M.C. Vendiese (UNIDO) 
in Hanoi v ' 

Arrival of Mission member Br. Van Dijk ('JHO) in 
Hanoi from Manila 

First meeting Health Ministry 

Seoond nesting Health Ministry 

Third meeting Health Ministry 

Participation National  lay Rally 

Fourth meeting Health Ministry 

Visit to Chemical Factory No.1 (oaugtie-chlorine 
plant) Viet Tri (80 km north of Hanoi) 

M.C. Verghe«8 

Ykmit to Malaria Institute, Dr. Van Dijk 

26 August 1976 

1 September 1976 

30 August 1976 

31 AttfMt 197< 

1 September I976 

2 September I976 

3 September 1976 

4 September I976 

Visit to Haiph Hong Harbour ( 100 km northeast of 
Í Hanoi) 

•nd to Vinh Ha Long (Mining District - 60 km from Haiph 

Fifth meeting Health Ministry 

Meeting with Oeneral Services of Chemistry 

Meeting with Ministry of Foreign Affairs 

Departure for Vienna - M.C. Verghete 

Visit to Malaria Coat rol Field Station, Dr. Van Dijk 

Departure Dr. Van Dijk for Manila 

4 September 1976 

5 + 6 September 1976 

Hong) 

7 September I976 

7 September 1976 

7 September 1976 

8 September 1976 

8 September 1976 

11 September I976 

Ü 
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APPBNDIX 2 

»apes and Addressee of Person» met 

1. Ministry of Health - N0.I38A, Gianguo Street 
Hanoi - TîWt 

Cable» ttäHLTH MINISTRY HANOI 
Telephone:  52036, 52035 

2. Dr.   Vu Van Can -        flinister of Health 

3. Dr. HoangQtab Cau - Deputy Minister, Training and External Relation« 

4«      Dr. ilguyen Van Tin - Deputy Minister, General Health 

5. Mr.  Vu Cong Thuyet - Deputy Minister, Pharmaoy 

6. Mr. Nguyen Van Trong- Head, External Relations, Ministry of Health 

7. Dr. Pham The - Head, Hygiene and Spidamiology(counterpart officer) 

8. Dr. Nguyen Qui Sanh - Expert of Chemisty, General Services of Chemistry 

9. Mr. Le Van Phuong -    External Relations 

10. Miss Le Thu Ha - Interpreter 

11. Mr. Tran-Ky - Director, Chemical Factory No.1 - Viet Tri 

12. Mme Phan Thi Minh -    Director Adjoint 
-    International organisation, Ministry of 

Foreign Affairs 

13. Mr. Hoang Huu Binh - General Servios»of Chemistry 

14. H.3. Mr. C.R. Oharekhan - Ambassador of India to "MP? 

15. Mr. Ian G. Hopwood - Programme Officer, UNICEF 
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APPENDIX 3 

(Questionnaire on site data to be collected by Health Hiniatiy 3RVN) 

(Gftpecity of proposed factory ultimately 3,000 tonnes per year of 
tsohnioal grade D.D.T. and formulated products for Malaria Control 
Capaoity to start with 15OO tonnaB per year) 

I»      Looation and 3ite Data (based on availability of Chlorine by 
pipe line) 

1. ¡lame of place(within the land of the existing oaustio- 
ohlorine plant) 
at BUn Hoa 30 kms from H8 Chi Minn (Saigon) oity 

2. Address  .. 

3. Available land in hectares or square metros whioh can be 
fenoed in without obstructions under ground or above 
ground with aocess to Road/River/Railroad^Iarbour 

4«      Longitude and latitude 

5. ülevation above Moan Sea Level in metres and barometric 
pressure 

6. Distances   a)    from aoa 
b) from river D3ng Nai 
0) from Saipon harbour 
d) froni nearest railroad 
e) from nearest highway 
f) from nearest town/village/housing oolony/faotory 

7. Average humidity month by month 

8. Maximum and minimum temperature and average temperature 
rionth by month 

9.     Rainfall       Maximum \ 
Minimum <    per month and per year 
Average ' 

10. Wind directions       Summer 
Winter 
Month by month if obtainable 

11. Soil and land conditions 

a) Clay, sandy, lateritic or rooky; 
b) Load bearing oapacity kg/cm 
c) Depth of underground water from surface in s 

during rainy season 
Gradient and slope 

land clear and vacant. 

au 
d) On 
e) Is 
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12.    Site plan showing land boundaries and f^mdients to be fenced and 
narking existing caustic-chlorine plant 

13«    Plan or map of region shovring the approach road, railroad, river 
harbour, etc. 

14.    River l3Vol - flood water levai from sita ground level 
low wat or level from site ground level 

II. UtiliUaa 

1. 31ectric power above 440 volts about 1000 KYfc 

a) voltage 
b) cyoles 
c) A.C/D.C 
d) distance from boundary fence 

2. River water (non-saline) 

a) flow summer and rainy season 
b) analyses of water during summer and rainy season 

pH 
turbidity 
total solids 
suspended solids 
dissolved solids 
total hardness 
temporary hardness 
B.O.D. 
etc. 

3. Steam (to be produced in plant) 

4. Compressed air (to be produced in plant) 

5. Refrigeration    (to bo produced in plant) 

6. Nitrogen (to be bought in cylinders) 

III. Raw materials availability 

1. Chlorine - from existing caustic-chlorine plant quantity now 
produced as hydrochloric acid or dry chlorine gas available for DDT 
product i on. Can chlorine be supplied to DOT plant as dry gas at a 
pressure of 2 kg/cm   by pipe line?   Purity - not less than 98J6. 

2. Benzene - to be imported (Thiophene free and nitration grade) 
a) Speoific gravity at 27/27 C     0.866 to 0.873 
b) lÄstillation    range - the difference betvroen the 

temperature (running points) at which 1 and 96$ of the volume 
taken have been collected shall not ezooed 0.6 C when a heated 
sample is tested by a STD method. 
This rango shall include the temperature of 80.1°C. 

L 
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3»     Alcohol - from existing distilleries -Distance? 

Ì    <• 

I] 
Specifio gravity at  15.6 C max. O.817 
•Sthanol contant 

¿i 
per cent by volumo ac I5.6 C - Hin. 94.68 
degree overproof - Min. 66 

IV. Operating supplies 

1.      Oleum (20$) from existing sulphuric acid plant, distanoe? 

I] 
specific gravity at 25 C - Min.  1.90 
total sulphur trióxido (SO,) 

per cent by weight - Hin. 85.1 

2. 

0)     Tree sulphur trioxide (SO..) 
per cent by weight - Kin. 20 + 1 

CauBtic soda 
Caustic soda lye (50$) 

3.      Calcium chloride - commercial grade - fused 

V. Raw materials for formulation of 50$ - wettable powder of PUT 

1. Technical grade DDT 

2. Carriors/fillors 
China clay     i) Moisture contant  " by weight, Max; 1.5^ 

ii) Material W3ight passing through 200 mosh 
B.S. /1 by weight, Max. 1.555 

iii) pH - 5.50 - 8.0 

iv) Suspcnsibility, Hin. 60$ by method similar 
to wettable powder testing 

3. Anti caking agent/adsorbent 
Hydrr.tod calcium silicato 
Oil absorption value 400$ Min. 
Adsorbents sold under brand nemos such as "Hi-sil", "mioro-cell" 

etc. are also suitable 

4. Surface active agents (surfactants) for improving physioal 
properties such as wettability, dispersability and suspensibility 
of wettable power formulations 

VI. By - products disposai 

1. Hydrochloric acid normally 30 - 33$ 
Btrength 
1.7 tonnes of 30$ HCl/tonne of DDT should be bought back by 
oxieting cauBtic/ohlorine plant 

2. Sulphuric aoid 

If an auxiliary plant for thj hydrolysis of spent sulphuric acid is 
put up,  the economics of DDT manufacture oan be improved., 
Spent sulphuric acid about 1 tonno of 65-78$ strength is obtained for 
every tonne of DDT produced.    It can be used for ammonium sulphate or 
Buperphosphat g  manufacture. 
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VII.   Kan-powor Availability 

1.      Enginoors - chemical 
mechanical 
olaotrical 
civil 

2.      Chornist8 

3.      Skilled workmen i. mechanics 
ii. operators 

iii. electricians 
iv. instruiront mechanics 
v. lab.  technicians/analysts 

vi. plumbers 
bri ok layars 

vii. surveyors and draftmon 
viii. workshop mon 

VIII. Estimated costs 

Approximate costs of land, utilities,  raw materials, operating 
supplies, raw materials for formulation packing bags and drums, by- 
products prices and wages for various oatsgories of skilled workers, 
engineers, chemiets, etc. 
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PPT TKHMS* 

Preparad by Hindustan XneeetioiAea Ltd. 

INTRODUCTION 

"DDT" is the familiar term denoting the product 

Diohloro Diphenyl Trichloroethene      (genetically 

2»24>ls-(p-ehlorophenyl)  1,1. 1-trichloroethene.)   it« 

out »tan din g merit M an in ««etici da waa di »covar «d in 

1M9 by Dr. Paul Killer of J.R. Qeigy M in Switaarland. 

DDT Taohnicol grada produced by industrial proc««««« contains 

70-odd percent of th« isomer p,p«-DDT and about 20% of 

th« isomer o-p'-DDT.      DDT ha« proved to bo on« of th« 

«oat useful and versetile in ««c tic id« «v«r syntheslsad by 

man.   Kxtremely effective not only a« a contact poi «on 

but alao aa      atomach poi «on,  it has remerkoble reaidual 

affect against auch pasts as flies,  aphid», mosquito 

larvae, beetlea,  ants,  cockroaches, bedbugs,  silverflah 

and the body louse. 

First used over 30 year« ago in Public Health 

programmes against the malarial mosquito and the typhua 

louse, DDT la etili the most effective end widely used 

insscticide at men'» disposal to fight the vectora of thaae 

dreaded dise«««»,    it he« also found wide application in 

plant protection.    If applied according to recommandât ion a, 

any realduee at harvest will meet acceptable tolerance« 

. and will present no hasard to the consumers. 
.4 

: A 
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Tha Indian standard apacifica4-ions for DDT Technical 

ara glvan balows 

11 

111 

lv 

vi 

vil 

vili 

p-p* laomar contant parcant 
by maaa. Min. 

•at tin g point, °C, Min. 

Malting point of sap ax atad 
p-p* laomar oc.  Min. 

Total organic chlorina contant, 
parcant by mass. 

Hydrolysabis chlorin« contant, 
parcant by mass. 

Mattar insolubla in acatona 
parcant by mass« Max. 

Acidity   (as H.SO.) parcant by 
»aas« Max. 

Molatura« parcant by mass» Max. 

RtWMfWfPt 

70.0 

89.0 

104.0 

49.0 to 51.0 

9.5 to 11.0 

1.0 

0.3 

1.0 

L 
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Tashnioal BOT is not in « fora auitabla for dlraot 

utilisation in inaaet control.    It hu to bo forami «too 

by Mixing with fcaart eowpounds auch M filiara or aolvanta 

ta anabl« full raallaatlon of ita potanti al aa an aoononlo 

lnaaotiolda.    Ina ecaanon fomulatlona of OCT ara - 

1.   I« and 10* ouat 

1.    at« Mulalf labia oonoantrata - «ani in wwA iataatqr 

3.    SO« and 15% watt ab la powdar.  - a» - «Maria Oastial 

Moto«   Tha figura« lndloata tha eoneantr avion of 
DOT Taohnloal in tha formila*Ion. 

Tha eholca of forami at ion 1« gtvarnad by tha paat 

or paat« to ba controlla*, th« crop» or araaa to ba traatad, 

tha aojulpaant to ba uaad,  and tha «atnod« condition» and 

praetioa« of application and «cononle factor a auoh aa 

eoot of application. 

Tha National Halarla Eradication Program»» of India 

haa aacaptad tha 50* wat tabi« povdar forami atior of DDT 

an tha «o«t affactiva and aeonoatlc formulation In ita 

auooaaaful fight again»t th« Mosquito Monaca.   Tha 75* 

«attabla powdar, although aqually affactiva la found to ba 

laaa «oonomic alnoa ita formulât ion raquiraa axpanalva 

and high quality carriara and adaorbanta. 

li 
á 
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Tha thraa basic staps in tha manufactura of DDT 

•tax ting with tha raw mataríais chlorina, bon zana and 

aloohol «xa - 

Tha chlorlnation of bansana to form mon och lor oban sana 

C6H6 • Cl2    »      C6H5C1    •    HCl 

Tha ohlorination of alcohol to form chloral 

2C2H5(OH)  • 4C12 —a»   CCl3CHO(OH)C2H5    •     5HC1 

Olauíy     ccijCHO 
(Chloral) 

*•» III      tha oondansatlon raaction of monochlorobansana with 
chloral in tha prasanca of olaum to forai DDT. 

H _ 
2C6H5CI • cci3CHO-a.ci<2>óOci   • H2O 

HnWUTICTWS OF MON0CHLOR0BENZEN1i 

sansana is dahydratad by asaotropic distillation and th« 

dry bansans is fad into tha chlorinator whera it r a acts with dry 

ohlorina vapour undar contro 11 ad conditions.    A mixtura of 

monoehlorobanzana and bancana containing a small parcantaga of 

byproduct diohlorobanxanes is withdrawn continuously from tha 

raactor.    Tha unraaotad bancana is flashad off and racyclad to 

tha chlorinator.    Th« aoiution of monoc UP roban sana and diahloro- 

bansana is nautraliaad and than subjactad to batch distillation to 

obtain pura monochlorobansana.    Tha cruda dich 1 orobansanas obtain«* 

aa byproduct can ba saparatsd into th« ort ho and par« lsomara of 

DCB in an auxiliary unit.    Th« ovarall yiald of monochlorobansana 

is ovar 90* and procass afflciancias ara high. 

L 
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nwvr/CTVM g? stufivi 
Bthyl alcohol la chlorinated in reactora connected 

in earlea l f a batch prooeas.   By earofully art ntolnlog the 

optiaun reacting eondltiona throughout tha ohlorinetion period, 

good yield« of the into naediate oh lor el alcohólete ext obteinod. 

Tha chloral elc oho late ie contacted with conoentxeted sulfurie 

eaid er olouei and the oh lor «1 produced la recoveros) by 

distillation. 

Bglti.   Chlor el ew eleo be obtained by tha e hier in et ion of 
aoe*eldehyda.    The áltamete prooeaa et er ting with 
seetaleehyé» le used la none eoontriss where 
Mteliaayde le aera raadily evali able thai alcohol. 

JOB* 
irad quant It lea of nonochlorobansene ondi chloral 

arc charged into a reeotor «here in the praaenoe of olsvn and 

at a low temperatura, DOT la formed.    Mtar eeperotlon of the 

•pent aold,  tha DOT with amasa unreectad nonoohlorobaaaaoe 

it waahad to r anova the acidity.    The net ari al la thon subjected 

to atee* distillation to driva of oil the unrelated NOI whloh io 

recovara* and recycled.    Holten DDT fron atoen diet illation la 

cast la pano or can be flaked on a bolt flaker.    Coating in pano 

givaa a bettor product • 

rffWLtfw or PBTI 

The preparation of watt ab la powder of DDT o an be divided 

Into } at ape. 

1. Prinery grinding and blending 

2. Milling 

3. Post blending and eievlng 

u 
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Taehnical DDT, with car ri art auch aa clay,  adaorbnnta 

and aurfaca activa aganta ara blaniad in definita proportion« 

and ground in a primary gr indar.   Tha ground matar i «1 ia than 

allomad to cura for a fav day a bafora it i a procaaaad furthar. 

normally a fluid anargy »ill with oompraaaad air is uaad for 

tha final grinding and tha «atari«1 la pulvariaad to an avaraga 

partici« aisa of 3-5 micron«.     Aftar post blanding and aiaving 

tha product i a baggad. 

L' 
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MW lOTWfltfl fra PPT TKMBSfla 
(Thiophana fraa nitration grate) 

O.tft to 0.873 
1) fpaeifie aravity 

at 27/27°C 

a) Diotillation rang« 

1) »pacific gravity at 
1S.6°C   (60°T)  Max. 

2) ftftanol WPttfft 

a)   Paroant by voiuma 
at 15.6°C Min. 

Tho diffaranca batvoaa tha 
tanpar atura (running pointa) at 
which 1 and 96% of tha voluna 
takan h ara baan eollaetad ahall 
not axcaod 0.6°C «han a haatad 
•ampia ia taatad by a »TD nathod. 
Thla rang« ahall includa tha 
tanpar atura of B0.1°C. 

0.817 

94.68 

66 b)    Dagraa ovorproof   «Un. 

Qhlorinai 

Prafarably at dry gaa at a praaaura of 2 kga/om* appro*. 

Purity - not laaa than 99% 

Liquid chlor in« from oy lindar« can also ba uaad but 
vaporisation will ba nacaiaary. 

b 

1. tpaoifie gravity at 25°C nin. 

2. Total aulfur trioxida   (SO.) 
paroant by weight «tin. 

2.   Fraa aulfur trióxido   (M.) 
paroant by waight xdn. 

fifJIIttfl JÏ9JI 
Cauatlo «od« lya  (SO*) 

1*90 

..    aS.1 

20 t 1 
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flilaiiuLs&ifiiiâfj. 

Cow rol al grada,   fu »ad, 

•O* ÌTTJBH POWER of DPTT^ 

1«    Taohnical DDT 

a. 

Hol «tur« oontant % by weight 

Notorial not paaalng through 
200 moah B.f. * by «vight 

pH 

•uepanaibiilty 

l.S« 

l.W HMW. 

5.5 - 1.0 

Hin. «o« by aathod al«! lar 
to »attabla powdar tatting 

aVdratad oaloliw «liietf, 

Oil abaorptloo valu« 400* «in. 

adaorbanta «old undar brand naaaa ouch aa 
"Hi-lil",  "Mioro-call- ato. ara alae oui tabi a. 

•ur faca activa aganta  (aurlaotanta)  which ara 

in anali but dafinita preportiona inprov« «ha vital 

phyaloal proparti aa of watablllty,  di apar albi lit y and 

auapanaibiiity of watt ab la powdar fornulatloaa. 

fttrfaotanto ara manufacturad and markatad andar a 

wida ranga of brand nana a and tha aal action of «ha 

Ida al combination and proportlona       la baaad on 

axparlanea and/or amp ir io ai mathoda« 

i 
a 

LU 
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miÇH, ÇOWfUHPTIW Of R/ü HWKBIALS a• iTnjTirg 

RJM MJtrpymg, 

0*84 T/t DDT 
Chlorina .. ••••«•*.   • • 1.77 T/t DDT 

•thyl alcohol   (calculât.* « 100* baala) 0.33 TA DDT 

• • 

• • 

i.«UM 20% 

Cauatic »od« iy«  (50%) 

Calcium Chlorid» 

IfTILITfa. 

Kam (10 kg/em2 at tha plant) 

•lootricity 

Matar  (filtarad aoft watar) 

1*32 TA DDT 

0.1    T/T DDT 

IS T/yaar for 
a 10 T/Day plant. 

11.0 TA DDT 

1000 KWH/T 

100    TA DDT 

"HIV*. 
?.f ?u0F/ff.M*rsRIAL* *w Twin? 88 IN INDjA 

Alcohol 

Banaana 

Olaum 

Cauatic lya 

Chiorina gas (pipalin.) 

Calcium Chlorida 

AT IflffOQJMflflpft) 

Ra.  1432.85/KL 

Ra.  2766.es/XL 

Ra.    832.00Aonna 

Ra. 1960.tOAonna 

Ra.    304.92Aonna 

*«. 1771.00Aonna 

¿ 
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for a 10 Tonna/Dajr plant manufacturing Taohnloal 
•a wall aa Fontulatad producta. 

- Raqulramant par shift of 8 hours. 

Skillad .. 12 

Manual work«• is 

Sanarvi aor y f Administrativa and Malntananoa ataff 
ara «saludad. 

Li 
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lt it pCOBOOOd thtt • 10 T/öoy pltnt bo put «p 

i» I «trooia ««oh with a ooposlty of l Tonno/day of DDT 

•onoiaUuoUy lotogratad.   Thua tho bonoflto ofoptimn 

•it« M« ooonooloa oro obtainod.   Lifting «ha Individual 

•troo» ooposlty to s tonno/day hu tho following 

1.   Optim VMMI dloonoioao falli»* within «ho 

ot ondar d V«IH1 SIIM roodlly avallatola 

fron vondor«. 

t.   Xoprovo« proaoaa to« quality control. 

3.   rioxlblllty in production. 

»o» th« «omo roaaona, tho foraulatlon «mit fot tHo 

•Wo pi oat aa» bo in 2 atroaoa, oooh otto«, with o ••»«oity 

to produca io t/doy of So» «ottoblo powdar forooiotio» of BOT. 

Zf thoro it a oaioand for tho at» a-ulaiflabla oonoootr««« 

• liquid fomilatioa plant will bo noeoaaary. 



. -. -Aj^i^ay-Vj'wv^.fltff wxrstewtf* * - 

-34- 

«»• approxlMflt« capital inv.atmant  (axcluding 

working capital) r«quired for a eomplotoly inoopandant 

10 T/fcny DOT project including tho formi ation unit 

on a gr««n fiold alto in mai« will ba approximataly 

»a.40.O «Mion.    Of thia,  th» arac tad plant will 

ooat Ra.40.0 million «id tho aupportlng utilitiaa 

and offoltaa will coot Ra.ao.o million.    Howovor, 

in order to obtain on «curat« aatlmata of tho «o tu al 

coat involve at a now alto it would bo nooaaaary 

to propox« a »rojact Raport taking into account 

loe«! coat factors. 

"I 

Li 
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Oondition« opacifie to tho plant sit« «ill «gala 

have bearing on tho ooat of production.   Tha operating 

labour figuras shown raflaot practica in India.    For 

planta elaoMhere tho local labour policy should bo 

taken into account,    othar factor« affooting production 

«oat« auch aa allowaneoa for dapr«elation, tama, 

iaaurancè, ampi oyó« noel al banoflta and ganar al plant 

everheed aspan »aa hará to bo oonaidarad in aaoordonoe 

with loo ai aooounting praotica to dataradna prelialnary 

atanufaaturing ooat« 

Tho ooat of product ion for a now plant in India 

«ili bo of tha ordor of Ha.io/- por Kilogram of Toohnioai DOT 

and M.7.Ì0 par Kilogram for 50» »attable powder fonaulatlon. 
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Th« by-produats of DOT manufactura ara - 

1) Hydrochloric acid,  and 

2) Spant sulfuric «old. 

Hydroohiorio «eld gu glvan off during th« ohlorinatloi 

•f aloohol «d bui«« la absorbed in watar using apaolal 

absorbing towars*   Th« concentration of acid produoad la 

normally m tha rang« of 30-33% and about 1.7 tonnaaof so« 

HCl la produoad par tonna of DOT. 

Tha acid sap ar at ad from tha DDT aitar tha aondaneatloa 

raaotion batween chloral and monochlorobanaana la completad, 

oontaina an appraoiabla quantity of th« au 1 fonie aold of 

nanoohlorobansana.    Xf an auxiliary plant for th« hydrolyala 

of «pant «eld la alao put up, «ueh of th« HCl oon^ant of th« 

«old «Men would otherwise b« lost, o an ba recovered foe 

rausa la tha DOT plant thus improving tha aoonomlea of 

DDT manufactura.    After tha recovery of HCB,  «bout 1 tonn« 

of «pant «eld having a atrangth of between 65 and 70ft la 

obtainad for «vary tonn« of our produoad. 

L A 
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A ««til ¿asignad «id oparatad DOT plant produean 

hardly «ay toxio affluant«.    Hswavar, it la normal practica 

to provida « affluant traat«aat faoility along with tha 

DOT plant to traat all waata watara and othar affluant« 

produoad in tha plant and thus aaf aguard again at any 

InaaVartant pollution of tha environnant.    It nay ba 

apaoifically notad that if thara la no ragionai dsnand for 

tha hydroohlorie aold and apant sulfuric acid produoad 

an by-producta,  it will ha naoaaaary to oonplataly 

»out rali sa thaaa asida bafor« disposti. 

*•»*• 

Li 
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»of on visit to the oaustio  chlorine plant Viot-Tri 80k» north of Hanoi 

1. Location - on river branch of Red River, supplying oaustio lye 
30$ to adjacent pulp and paper mill (0.7 Xhong/1 kf) alio on 
railway lino. 

2. Capacity - 5000 toni por year, oaustio and ohlorino 

3. Typo of oolla - 30 diaphragm cell« - originally built in 195* by 
PRO. Ikaaged by bombe - being rebuilt. 

Other productst a) Benzene hexaohloridee (BHC) 
2000 - 2500 toni 
Price 1.1 Ihong, 
2000 - 2500 tone/year ae peetioidei 

/1 le« 

b) Sodium hyposulphite 
1000 tons per year 
Prioe 0.4 Ehong/l kg 

0) Polyvinyl ohloride (PVC) 
' using aoetylene generated fro« omloium earbids 

brought from another factory 
500 tons/year       2.5 Hiong/1 k* 

d) lydroohlorio aoid as 3l£ acid     150 Ibong/1 toa 

5«     »umber of employées! 500 
men: 350 

Moment  150 

6. Raw materials and utilities 

a) Hectric power 2000 kw,    0.1 Ihonf/kwh 

b) Salt (from a southern provinoe by b»rge/rail) 
150 Xhong/ton 

7. Yearly salsas 8 million Ihong 

8. Profit aftsr taxi 4 minion Ihong 

9. Reports to Oeneral Service of Chemistry 

10. ¡Engineers! 20 (asntl6t women14) 
Chemistst    12 

11. Average earning per worker170 Oiong/month 

1 —mrif 
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n 
12. Bonus: 40,000 Hiong par yearlbr all workers 

13. Pay of fresh enginesrst 75 ^hong/month 
After five years:      88 Ehong/month 

14«    Retirement age: 55 for men 
50 for women 

After 20 years servicet Payt  150 Dhong/month and 8OJ» of 
salary as pension 

15. Worker's aaanities: Housing oolony for all 5OO workers 
Rentt  1 % of salary 
Hospital and oanteen available 

16. Safety record! txoellent 

Ü 
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