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GINZRLL INTFORMATION

President of SRVN Yir. Ton Duc Thang
Premier of SR'7! Lr. Pham Va Dong

Population of SRVH ilorth 25.5 million Area lorth 159,000 km2
South 23.5 millior South 173,300 km2

Hotels (ilanoi)

Hotel Democrat (Phicsu Thy) in the
otel Unity (old Metropole) city

intel Victory (lotel Thang Loi) avout 6 km from city
(most modern . category; minimum room charge 50 Dhongl/day)

Currency rates

2.93 Dhongs
2.93 + 50% for tourists

1.465
. Dho

Where to get visa

Paris

Moacow

New York

Bast Berlin
New Delhi )

Tast Derlin to Hanoi Hondays and
Interflug (IF) Wednesdays

Moscow to ilanoi
Aeroflot (AF) liondays, Tuesdays and Fridays
Tranship from jets to propellor plane at Vientiane (Laol)

Bangkok to Vientiane
Thai Air Lines




May to October hot reiny season - 30°C
November to April cool dry season - 18-20°C

Rioe production . g million tons

million tons

1
Rioe requirements 9,

E‘ under cultivation

6 million hectares
0.16 hectare per capita

Consumer products

Food preservation

Fishery products
Pharmaceuticals

Pulp and paper

Basic chemicals (sulfuric acid, caustic/chlorine)
Fertilizers (super phosphates)
Pesticides (BHC)
Petrochemicals (PVC)
Construction industries
Zngineering industries
Building materials

Iron and steel

Coal mining
Zinc smelting

Ministries ooncerned

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

The linistry of Lealth of the 3ocialist Republic of Viet-llam (SRVN)
requested by cuble an urgent mission consisting of experts from UNIDO
and WHO to explore possibilitiss of oesiublishing & DDT production unit
utilizing chlorine from an existing caustis~clhilorine plant, The DDT

i to be used exclusively for maliria control purposes and not for
agriculture.

The mission was carried out betucon 23 dugust and 11 September 1976
by two senior etaff memdars of UNIDO and {/HO. They lield several '
discussions with officials of the lHnistry of llealth, the General Services
of Chemistry and the ioreign linistry in addition to visits to a
caustic-chlorine plant and the Institute for Malaria and a Field Maluria
Centre,

The mission records its sratoful tien':ts to the deruty Minister

of Health, Dr. loang Dinh Cau, tho Director of the Extemal Department,
Mr. Nguyen Van Trong, ths Director of Hygiecne and ipidemiology,

Dr. Pham The who also helped as counterpart, the representative of the
Generel Service of Chemistry, Mr. Ngouymen Qui 3anh, and Miss Le Thu Ha,
who helped as interpreter. But for the co-operation and assistance of
all officers in 3RVH, the mission could not have completed its task in
so short a time,

The report of the United Nations mission to North and South Viet~Nam
headed by Dr., Victor Umbricht dated ltrch 197¢ reported on Malaria control
as follows in the Ilorth:

"The purpose of this campaign is to reduce the over—éll inoidence of
malaria to its 1964 level or 0.23 per 1,000 population, that proportion being
considered a basis for the complote cradication of malaria in the larger term.
To that end tho government has asked for an annual supply of 300 tons

of DDT for five consacutive years, the cztimated cost of this operation
being evaluated at approximately {500,000 a year.

In view of the nseds 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 yoars. Accordingly, it is important
30 oonsider whether it would be more economic to got up & DDT manufacturing

plant",




Chranodif

—_— T Tw PORALLLEL

Ho Chi minh city. Shided




-8 -

The Government of 3RVN has therefore decided to set up a DDT plant
in the South in the Dong i/ai 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. Chlurine to the extent of 2700 tons per year is available
from this factory whereas chlorine fron the »ther existing factory at
Vinh Phu 80 kn from Hanoi is already being fully utilized for the
production of polyvinyl chloride (PVC), benzenehexachloride (HHC), etc.

Considering that chlorine is the most important and largest needed
(1.8 tons chlorine per ton of technical grade DDT) it will be most

economic to locate DOT production clnse to the chlorine source. Further,

proximity of a deep water river is essential for water supply.

The conclusions and recommendations of the mission were submitted
as an aide-mémoire to the llinistry 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. %“hen the site data on two alternative sites are received, they
will be added on to this report as appendix 3.

3. ESTIMATE OF DDT RRGUIRTITNTS FOR MALARIA CONTROL I SRVN

The imm@diate annual requirements are estimated at 300 tons DDT
757 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 DD/ 75  wdp in the near future. It
is also anticipated that DDI may be supplied to the malaria control programmes
in Kampuchea and Laos. Although in these programmes at preaent 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
500 tons DDI 75% wdp in the foreseeable future.

The total annual requirements for the three countries is thus, for
the time being, estimated at 2000 tons DDT 7% wdp or 1500 tons DDI technical
grade. DDT is not used outside the Department of Health, where its use
against other vector-borne diseases is prevented by DD resistance among
vectors.
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4.  CAPACITY OF DDT PLANT (300 days working per yaar)

From the points of view of roquirements of DDT, availability of
lnow-how and cquipmant immediately and availability of chlorino in SRVN,
it is recommended that as phase I, a JDT plant with cap.city for
produotion of 1500 tons par yaar of technical grade matorial be put up.
As phasc II, another lino of same capacity may be built. But even during
phase I, spacs requiremonts, utilitias like clectric power, water and
effluont treatment be designed for 3,000 TPY. After operational
oxperience is obtained and afteor roquiroment of DDT goss up and after
expansion of oxisting caustic/chlorino plant providos cnough chlorine,
tho phase II can be put up.

Haalth Ministry officials are of tho viow that oven in phase I

a) a oontinuous chloro bangzona unit for a production of 3000 TPY
tochnical DDT

b) formulation and offluant treatment for 3000 TPY
¢) ona lino for grinding
should be saet up.

Suoh floxibilitios could be discussad with donors depending on
finanoes available and enginearing flexibility. It is agreed that in
prinociple 4/5 of yearly tochnical grude DDT 1500 TPY ba formulated as
wator dispersibla powder (WDP) as 50% concentration and 1 /5 of yearly
production be formulatod as omulsion 25} concentration incorporating 9%
Lindane.

"The oxact amounts to be formulatod as WDP and cmulsion concentrate
respectively will bc depondont on requirements of ths moment and deoided
upon later." By tho way, should it be 25% or 30% emulsion concentrate?
Although 754 WDP is more oconomic for transport and Y% is most unaconomio,
considoring the experionce in most devoloping countrios and taking into
aocount eass of formulation, sffcctivoness, quality in storage and
eoonomics, 50% WDP is most suitabla,

(s
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5e UTILITIZS D OPZRATING SUPPLIES
UIRGMENTS AND AVAILABILITY
Por ton of technical
a) Raw matarials grade DDT For 1,500 TPY
i Chlorine (93;:) 1.77 tons 2655 tons
ii Benz:ene 0.84 " 1260 "
iii  Zthyl alcohol 0.33 " 495 "
(1004 basis)
b) Utilitics
i Steam (10 kg/cm2) 11.0 tons 16500 tons
ii Bloctricity 1000 KWH About 300 KVA
iii Filtored soft water 100 tons 150000 tons
c) Oporating suppliss
i Oloum (20%) 1.32 tons 1930 tons
ii Caustic soda lys (50%) 0.1 v . 150 "
iii  Calcium chloridc (as required) . -

d) For formulation
i Technical gradc DDT
ii China clay (as carrier/filloer)
iii Hydrated calcium silicite (as anti-caking agent and absorbent)
iv 3urface active agents
v Solvents (for cmulsions)
vi Lindane (as needed)

Out of tho above raw matorials, utilitics and oporating supplies,
ohlorine is available from the oxisting oaustic/chlorin: plant at
Dong Nai province (Bicn Hoa) called VIC..CO (Viat-Nam Chloride and Alkali
Company) to the cxtent of 2500 TPY. [thyl alcohol is available from noarby
sugaxr factorios. Only benzone has to be imported. Wator supply will be
from the Dong Nai River. Stcam will be geonerated and slectricity taken
from the clactric grid. Oleum will % obtained from nearby sulfurio acid
plants as wcll caustic soda from VICACO. Rest of operating supplios not
available in 3RVN has to be imported.

T G R 0 PRI vm et e <m0 . IR . ERSIRTE TR T —
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6. LOCATION AND SITZ

A preliminary mission was sent by 3RVN to Dong Nai province in the
South to study a location for the DDT plant closc to the Vist-Nam chlorida
and .ilkali Company (VICACO) which has presently 2700 TPY chlorine available.
The mission had discussions with thc membors who inspected tho site.

They reported that 3-5 hectarcs of land are availablc on the other side of
the road. The location is in the industrial area and on the other side

are tho paper and iron and zinc factory and an clectrical factory. But
very closc to VIC.00 and adjacont to tho sitc ia 2 sugar proccssing
faotory. The river Dong Mai is on the oppositc side of the road. It is
felt that it would be inadvizablc to locatc the DDT factory close to the
sugar factory. Howover, at a later stage this site as well as an

altemate sitc a few kms away should be investigated. A detailed
questionnaire has boon submitted 1o thc Health Ministry to collect data
and information. (appemdiz 3). After such data is received, the site near the
VICAO factory and an alternate sitc will be examinad. dvon if the site

is a fow kms away from VICAOO and the sugar factory, the chlorine can be
liquified and treansported by lorry in item cylindcrs (see location and site

'k’tch) .

7. PROJECT COST3 AND FINANCING ELSTHODS

Although financing possibilitics are outside the scope of tha

mission, the llealth Ministry discussed tho following possibilities:

a) United Nations aAssistance witlhin or outside the Umbricht
proposals. It is suggestod the SRVN submit to the Secretary Genersl
of the United lations a request to finance tha DDT project from
special assistance fund to SN or from fund for the most sariously
affectod developing countrias (MSA).

b) SRVN oxplorc possibilitics of bilateral aid.

c) A third alternative to bo considered by 3RVN is to treat their
first phase of the DDT project as a pilot project and roquest to
financc it partly with UNDP funds which,as indicative planning figure
(IPF) for SRVN for tha next five years, is reported to be of the
order of US$ 44 million. Such assistance could be augmented by
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bilateral financial inputs as has besn successfully done in tho

case of a project in India whore at thoe Silk and Art 3ilk
Manufacturers Industry Rescarch Association (SASMIRA) for
establishing a pilot plant for production and use of aynthetio
fibres, UNDP has put up nsarly 1 million U3 dollars and the

Foderal Republic of Germany (FRG) has contributed about DM 5 million.
UNIDO, together with GTZ of FRG,is executing the project.

Onc member of the mission visited one of the two DDT factories
in India and is convinced that if bilateral 21d is sought, the Ilindustan
Insecticides Ltd. which runs the DDT plants and which is building a thind
DT fa.ctorw}xﬂd%ﬂ’e capability in supplying a turn-kay project to 3RVN.
It has the know-how of the prozess and oxperience in running DDT plants for
the last 20 years and can design, ongincer, get cquipment fabricated,
erect and run the projact for SRVN giving necessary guarantce and
allowing SRVN personncl to be trained in India. They could also guarantoe
supply of benzone and other raw materials for some time to come.
Necessary contacts should be initiated with Irxﬂa.?a.nd %ther suitable
donor countries urgently. (Refer appendicoe 4)

The approximate capital investment (oxcluding working capital)
for a completely independent "battery limit" plant of 3000 TPY technical
DDT oapacity will be (including a formulation unit) approximately
Indian Rs. 60.0 million. Out of this the erectod plant will cost
Re. 40.0 million and supporting utilitios and off-sites will oost
Rs. 20,0 million. This is based if the plant is to be built in a
"green ficld" in India.

It is difficult to break up thesc costs for phase I and phase II
as onvisaged in this report. In ordor to approach a donmor country
a budget figure for phase I will be Rs. 45.0 million.

n:vifi.lra -ther aources of know-how, engineering and subcontrac- '
inputq/tho tottl ‘cost of the projeot may be less. v
o oo L~ c
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8.  POSSIZLE FUTURE UNIDO AND WHO A33TSTANCE

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-inves tment
and the construction phase

b) Arrangements for training of future ataff

c) Safeguarding environnental considerations

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

WHO could consider assistance for the following:

a) Enauring safety to personnel and control effluents to air, land
and water.

b) The provision of additional equipment, supplies and technical
assistance as required by the malaria control programme subject
to availability of funda.

9. SUGOTSTED TMDIATE WHIDO_ASSISTANCT

Even before finances are secured if officially requested by SRVN,

UNIDO could considor and arrange the following:

a) A 3RV mission to India lasting four weeks and consisting of
three top administrators, engineers/chemists to study DDT
production and malaria 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
SRV to have discussions on the possivle 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 consider financing the missions wsing funds under
technology transfer, co-operation between developing countries (CDC) or
under special industrial services (SI3). WHO could also partioipate in '’
financing. The total cost of the two missions will be about US$ 18,000.
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10. EOCONOMICS OF THE DDT PROJECT

The nacds for malaria control should outweigh any other
considerations. 43Sspocially in resettling population in the new
economic zonss malaria cradication /ill have an important role.

Secondly a new industry based on available chlorine will be built

as bagis for future pesticide and phamaccutical industries giving
necessary training to porsonncl. ‘ccording to Dr. Umbricht's report

the oost to WHO for supplying 300 tons DDT por yecar and alliod operations
for next five ycars will be U35 2.5 million., It should also be noted
that availability of DD. and its priccs in world markct are difficult

to forecast, It will bocome mor: and more difficult to obtain necoessary
supplies. Furthor if in the next 2% years (30 months) a DDT plant

oan be put up and suocossful production is started 50% of tho above sum
of US$ 2.5 nillion can he saved.

11, PROFOSED TIME SCHEDULD

a) Collection of data on two sites as por questionnaire submitted
and transmitted to mission members (four weeks - 18t week
Ootober 1976) - Health Ministry.

b) Request for financial assistance to Unitod Nations Secrotary
Generael and bilateral donors (1st weck October). Request to
UNIDO/WHO for tochnical mission - Foreign Ministry.

o) Submission of present mission report after dat> on sites
is recoived (1st week Novombor) - UNIDO/UHO mission.

d) Technical SRVN mission to India (four woeks Decomber 1976)
parellel with seccking finances,

o) Teohnical India mission to SRVN (four weeks in January 1977)
after finanoos are secured.

£) Deoision to build DDT project with U,N. or bilaterel financial
assistance (Fobruary 1977).
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g) Negotiations for signing of contract (Fobrua.y/March -1977),
site proparations, uiilitics, buildings anc
h) Zrection of DDT plant (March 1977 to March 1979) - 24 months. .
i) Treining of personnel otc, (1977 and 1973) - UNIDO.
j) Start-up and trizl production (larch 1979 - Scptember 1979) =« ,
6 months.
d k) Complation of project in 30 months after signing of contract

(Iarch 1977 to Septemder 1979).
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APPINDIX 1
Itincg_nﬂ of the Mission

Arrival of Hission member M.C. Verghese (UNIDO)
in Hanoi

Arrival of Mission member Dr. Van Dijk ('HO) in
Hanoi from Manila

First meeting Health Ministry
Second meeting Health Ministry
Third meeting Health Ministry
Participation National Day Rally
Fourth meeting Health Ministry
Visit to Chemical Factory No.1 (csustic-ohlorine
plant) Viet Tri (80 km north of Hanoi)
H.C. Verghess
Visit to Malaris Institute, Dr. Van N jk

Visit to Haiph Hong Harbour (100 km northeast of
' Banoi)

28 August 1976

1 September 1976
30 August 1976
31 August 1976
1 September 1976
2 September 1976

3 September 1976

4 September 1976

4 September 1976

5 + 6 September 1976

- \
and to Vinh Ha Long (Mining District - 60 km from Haiph Hong)

Fifth meeting Health Ministry

Meeting with General Services of Chemistry
NMeeting with Ministry of Foreign Affairs
Departure for Vienna - M.C. Verghess

Visit to Malaria Comtrel Field Station,Dr.Van Di jk
Departure Dr. Van Dijk for Manila

7 September 1976
7 September 1976
7 September 1976
8 September 1976
8 September 1976
11 September 1976




13.
14.
15.
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APPENDIX 2

Names and Addresses of Persons met

Ministry of Health - No.138A, Cianguo Street y
Hanoi - “RWN .

Cable: H.ALTH MINISTRY HANOI
Telephone: 52036, 52035

Dr. W Van Can - Vinister of Health
Dr. Hoang Ddnb Cau - Deputy Ifinister, Training and External Relations
Dr. ilguyen Van Tin - Deputy Minister, General Health
Mr. W Cong Thuyet - Deputy Minister, Pharmacy
Mr. Nguyen Van Trong- Head, Ixternal Relations, Ministry of Health
Dr. Pham The - Head, Hygiene and Epidomiology(oounterpart offiour)
Dr. lguyen Qui Sanh - Zxpert of Chemisty, General Servicesof Chemistry
Mr. Le Van Phuong - External Relations
Miss Le Thu Ha - Interpreter
Mr. Tran-Ky - Director, Chemical Factory No.1 - Viet Tri
Mme Phan Thi Minh - Director Adjoint

- International organiszation, Ministry of

Foreign Affairs

idr. Hoang Huu Binh - General Servioesof Chemistry
H.Z. Mr. C.R. Gharekhan - Ambassador of India to “R¥Y

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

i , ctad
(Questionnaire on site data %o be coﬁected by liealth Ministry SRVN)

(Capucity of proposed factory ultimately 3,000 tonnes per year of
technical grade D.D.T, and formulated products for Malaria Control
Capacity #0 start with 1500 tonnas per year)

I. Location and Site Dmta (based on availability of Chlorine by

te

2.
3.

4.
5.

9.

10.

11,

pipe line)

ilame of place(within the land of the existing caustic-
ohlorine plant)
at Biln Hoa 30 kms from H8 Chi Minh (Saigon) city

Address ..

Available land in hactares or square metrag whioh can be
fenced in without obstructions under ground or above
ground with aocess to Road/River/Railroad/Harbour

Longitude and latitude

flevation above Mean Sca Level in metres and barometric
pressure

Distances a) from gea

b) from river DBng Nai

c from Saigon FErSour

d) from nearest railroad

e) from nearest highway

f) from nearest town/village/housing oclony/factory

Average humidity month by month

Maximum and minimum temperaturs and average temperature
month by month

Rainfall Mayimun
Minimum ; per month and per ysar
Average
Wind directions Summer
Winter
Honth by month if obtainable

S0il and land conditions

a) Clay, sandy, lateritic or rgolqr;

b) Load bearing capmoity kg/cm

¢) Depth of underground water from surface in summer
during rainy season

d; Gradient and slope

o) Is land clear and vacant.
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12, 9Site plan showing land -boundaries and gradients to be fenced and
marking existing caustic-chlorine plant

13. Plan or map of region showing the approach road, rsilroad, river )
harbour, etc.

14. River lavel - flood water leval from site ground level
low water level from site ground level

II. Utilitics

1. Ilectric power above 440 volts about 1000 KW

a voltage
b cyocles
¢) A.C/D.C
d distancc from boundary fence

2. River water (non-saline)

a; flow summer and rainy seascn
b analyses of watar during summer and rainy season
pi

turbidity

total solids

suspended mnlide
dissolved solids

total hardness

temporary hardnees
B.0.D.

etc.

3. Steam (toc be produced in plant)

4., Compressed air (to be produced in plant)
5. Refrigeration (tc be produced in plant)
6. Nitrog:n (to be bousht in cylinders)

III. Raw materials availability

1., Chlorine - from existing caustic-chlorine plant quantity now
produced as hydrochloric acid or dry chlorine gas availabls for DIT
production.Can chlogine be supplicd to DDT plant as dry gas at a
pressure of 2 kg/cm® by pipe line? Purity - not less than 98%.

2. Benzene - to be imported (Thioghene free and nitration grade)
a) Speoific gravity at 27/27°C 0.866 tc 0.873
b Distillation range - the difference betwoen the
temperature (runninz points) at which 1 and 96% of the volume
taken have been collected shall not excced 0.6 C when a heated
sample is tested by a STD method.
This range shall include the temperature of 80.1°C.

A,
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Alcohol ~ from cxisting distilleries - Distance?

a) Specifio gravity at :5.6°C max. 0.817
b Tthanol contant

ig per cent by volume ac 15.6°C - Min. 94.68
ii degree overproof - Min. 66

IV, Opervting supplies

1,

2.

3.

Oleum (20%) from existing sulphuric acid plant, distance?

a; snocific gravity at 25°C - Min. 1.90
b) total eulphur trioxide (S0,)

per cent by weight - Mini 85.1
o) Trec sulphur trioxide (S0,)

per cent by weight - Mi%. 20 + 1

Caustic soda
Caustic soda lye (507%)

Calcium chloride - commorcial grade - fused

V. Raw matorials for formulation of 505 - wettablo powder of ‘DD

1.

2.

3.

4.

Technical grade DDT

Carriers/fillers
China clay i) Moisturc content . by weight, Max, 1.5%

ii) Matorial weight passing through 200 mosh
B.S. ,5 by weight, Max.1.5%

iii) pH - 5.50 - 8.0

iv) Suspensibility, ilin. 605 by method similar
to wettable powder testing

Anti caking agent/adsorbont

Hydrc.tod calcium silicate

0il absorption valuz 400% Min.

Adsorbents sold under brand ncmes suoh as "Hi-sil", "mioro-cell"
etc. arc also guitable

Surface active agents (surfactants) for improving physical
propertics such as waltability, dispersability and suspensibility
of wettable power formulations

VI. By - products disposal

1.

2.

Hydrochloric acid normelly 30 - 33%

strength

1.7 tonnas of 30% HC1/tonne of DIT should be bought back by
oxisting oaustic/chlorine plant

Sulphurio acid

If an cuxiliary plant for th: hydrolysis of spent sulphuric acid is
put up, the wconomics of DDT manufaoture can be improved.,

Spent sulphuric acid about 1 tonno of 65-78% strongth is obtained for
evory tonne of DIT producecd. It can be used for ammonium sulphate or
superphosphats mnufacturc.




- 22 -

VII. Man-power Availability

1. BEngincers - chemical
mechanical
oleotrical
civil

2. Choemists

3. Skilled workmon - i. mechanics
ii. operators
iii. electricians
iv. instrument mechanics
v. lab. tcchniciana/a.nalysts
vi. plumbers
brick layors
vii. surveyors and draftimen
viii. workshop men

VIIl. Estimnted coste

Approximato costs of land, utilities, raw materials, operating
supplies, raw materials for formulation packing bags and drums, by-
producte prices and wages for various oategoriesof skilled workers,
engineers, chemists, etc.




APPRNDIX 4

POT TEGHNICAL
Preparsd by Hindustan Insectiocides Lid.

LNIRODUCTION

"DDT* i{s the familiar term denoting the product
Dichloro Diphsnyl Trichloroethane ' (genericelly
2,2-bis- (p~chlorophenyl) 1.1.1-tt1ch10roothanc.) Its
outstanding merit es an insecticide wes discovered in

1939 by Dr. Paul Mullsr of J.R. Geigy AG in Mtutlmd.

DDT Technical grade produced by industriel processes contains

70-044 percent of ths igomer P.P'-DDT and gout 20% of -
the isomsr o-p'-DDT. DOT has proved to be one of the
most useful and versaetile insecticide evsr synthesi sed by
man. Extremely effective not only as a contact poison
but also as . stomach poison, it has remerkable cesidual
sffect against such pests as flies, aphids, mosquito
larves, beetles, anits, cockroachas, badbugs, silverfish
and the body louse.

First used ovser 30 years ago in Public Health
Programmes egainst the malarial mosquito and the typhus
louss, DDT is still the most sffective and widely used
insecticide at man's Aisposel to fight the vectors of these
drsaded diseeses. 1t has also found wide application in
plant protection. 1If applied according to recommendetions,
My residues at harvest will meet acceptabls tolerances

.8nd will present no hezard to the consumers.
A




\
SPECIFICMTIONS |
{
. i
The Indian Standard Specifica*ions for DDT Technical l
¢
ara given belows |
J
fl.le, Sharscteristic Raguiremeny |
i. p~p' isomer content percent |
by mass. Min. 70.0

11. setting point, °c, Min. 89.0

114, Melting point of ssparated
p-p' isomer OC, Min. 104.0

iv. Total organic chlorine content,
peZcent by mass. 49.0 to 51.0

v. Hydrolysabla chlorine content,
percent by mass. 9.5 to 11,0

vi. Matter insoluble in acetone
percent by mass, Max. 1.0

vii. Acidity (as sto‘) peraent by
mass, Max. 0.3

viid. Moisture, percent by mess, Max. 1.0




Technical DDT is not in e form suitable for direct
utiliestion in insect control. It has to be formlated
by nixing with taert compounds such as fillers or solvente
to ensble full reeliestion of its potential as = economic
insscticids. The common formuletions of DDT ere -

1., 5% ad 10% Dust

2. 25% Bmuleifigble congentrate - weed in weed industiry

3. S0% and 73% wettable powder. - WDP - Malaria Oemtrel

lgtas The figures indicate the concentration of
DOT Teohnical in the formulation.

T™he choice of formulation h gbverned by the pest
oL pests to be controlled, the crops or ereee to be treated,
the squipment to be used, and the method, conditions and
practices of spplicetion and economic factors such as
gost of applicetion.

The Nationel Melerie Bradication Programmwe of India
has socepted the 30% wettebls povder formulatior of DOT
a8 the most effective and economic formuletion in ite |
succeseful fight against the mosquito menace. The 75%
wettable powder, although equally sffective is found to be
l1e8s economic since its formulstion requiree expeneive
and high quality carriers and adsorbente.
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PROCESS_DESCRIPTION
The thrae besic steps in the manufacture of DDT
starting with the rew materials chlorines, benzene snd
algohol are - . :
o 1 The chlorinetion of bensene to form monochlorcbensene
Kep 11 The chlorinetion of alcohol to form chloral
zczns (OH) + 4(:12 — 0013CH0(0H)C2H5 + SKC1
_olm- CC1 4CHO
(Chlorel)

28p ]I11 The condenastion reaction of monochlorobensens with
chloral in the presence of oleum to form DDT.

H
2CHgCl ¢ CCl1.CHO —p Cl é Cl + H.0
(Y 3 e 2
3

MANUP JCTURE OF MONOCHLOROBENZENE S

Bensene is dehydrated by aseotropic distilletion and the
dry bensene is fed into the chlorinator where it reacts with axy
chlozrine vapour under controlled conditions. A mixture of
monochlorobenzene and benzene containing e smell percentage of
byproduct dichlorcbenzenes is withdrawn continuously from the
reactor. The unreacted benzene is fleshed off and recyclsd to
the chlorinetor. The solution of monocHprobensene and dichloro-
bengens is neutrelised and then subjected to batch distilletion to
obtain pure monochlorobensene. The crude dichlorobensenes obtained
e byproduct can be separsted into the ortho and pare isomere of
DCB in an suxillary unit. The overell yield of monochlorobsnsene

ie over 90% and procese efficiencies are high.
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HANTICIURE OF CH.ORM.2

Bthyl elcohol is chlorinated in reactors connected
in series k' y a batch proosss. 3y carefully ma'nSaining the
optisum reacting conditions throughout the chlorination peried,
900d yields of the intermediate chloral alcoholate are cdtained.
The chloral elccholate 18 contacted with concamsrated sulfuric
eaid oz ocleum ad the ghloral produced is recovered by
distilletion.
HaSe; Chloral cen els® be cbtained by the chlérinastion of
wetaldehyde. The elternate process starting with

esotaldehyde is used in some countries where
eetaldehyde is mere reedily availsble tham alachol.

" MMRMTVER_OF DIZ)

Measused quantities of monochlorchensene and chlorsl
er¢® charged into ¢ reactor where in the presence of olewm end
&t o lov temperature, DDT is formed. After separation of the
spént acid, the DDT with axcess unreacted monochlorcbeasens
16 vashed to remove the acidity. The material is then subjested
%0 steem distillation to drive uf 411 the wnrescted XNCB which is
recovered and recycled. MNolten DDT from steam distillstien 1o
Cast in pans or can be fluked on @ belt flaker. Casting in pams
gives e better product. '
LORILATION OF D7)
The preparstion of wettable powder of DOT cam de 4ivided
into ) steps.
1. Primary grinding and dlending
2. Mlling
3. Post blending snd sieving
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Technical DDT, with carriers such as clsy, sdsorbents
and surfecs active agents ere blended in definite proportions
and ground in s primary grinder. The ground materisl is then ’
esllowed to cure for a few days befors it is processsd fuzther.
Normally a f£luid energy mill with compressed air is used for
the final grinding and the material is pulverised to an average
particls sizse of 3-5 microns. Aftar post blending and sieving
the product is bagged.
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I. B MWOERIALS JOR DUT TRGHICH:
Iensanes (Tniophene fres mitration grade)

' 1) specific gravity
st 27/21°g oo 0.8066 %0 0,873
2) Distillation range .o T™he difference between the

temperature (running points) at
which 1 and 96% of the volume
teken have been collected shall
not exceed 0.6°C vhen a hested
sawple ie tested by a STD method.
Thie range ehell 1n81\ulo the
temperature of 80.1°C.

Asshels

1) gic gravity at
m (03"?) Max. oo 0.817

2) Ethano) gontsdt

a) Percent by volume
.t 1!.6% Htll- e “.“

b) Degree overproof mim. 66
ghlexines .
Preferably as 4ry gas at a praesure of 2 kgo/a’ eppron.

Purity - not lass than 98%

Liquid chlorine from gylinders can also be uped but
vaporisation will be necesssry.

fosxating Supplies;

olaum (20%)
1. Specific gravity at 25°C min. oo 190

2. Total sulfur trioxids (no,)

percent by weight min. oo 8%
i 3. TFree suilfur trioxide (80,)
percent by weight min. 20 ¢1
Saiatig fodai

Caustic sode lya (SO%N)




1.
3.

4.

Salaium ghloride;

Commercial grade, fused.

ATIO
0
Teshnical DOT
SaExiexa/Yillars:
ina glay
Moistura gontent % by weight os 1.9% man.
Material not passing through
200 mesh B.8. % by weight o 1.5% max.
’“ (X o ’Os - .Oo
Sugpensibility .o Min. 60% by method similar
. to wettable powder sesting
Mticaking seent/sdsorbanti
Mxoxated oalcium ailicates
041 abeorption value . o 400% min.
Msorbents ¢01d under brand names such as
"Mi-811", "Micro-Cell" etc. are elso suitable.
Mifsse scsive sgentss

Surface sctive sgents (surfectents) which sre added
in small but definite Proportions improve the visel
physical proparties of wetability, dispersidbility and
suspengibility of wettable powder formulatims.
Surfactants are manufactured snd merketed under a
wide range of brand names and the selestion of she
ideal combination and proportions . 48 bagsed om
experience and/or empirical methods.
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0.84 T/T DOYT
1.77 T/T por

Bthyl alcohol (calculated em 100% basis) 0.33 T/T pOT

RAM MTERIALS:
Bensens ) )
. a‘lctin. ' o
SPERXTING SUPPLIES:
(. 20“ o0 '

Caustic sode lye (S0%) ..

Caleium chloride o
WILITIRE:

Steam (10 kg/em? at the plant)

Blectricicy .

Weter (filtered soft weter)

1.32 /1 DOT
0.1 1/T por

18 V;“‘ for
e 10 m, plant.

11.0 T/T pOT
1000 xw/T
100 T/T pOT

Oleum
Caustic lye

Chlorine ges (pipelins) ..
Celcium Chloride oo

1432.85/K1L
2766.85/xL
832.00/Tonne
1960.00/Tonne
304 .92/Tonne
1771.00/Tonne
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Yor ¢ 10 Tonna/Day plant manufacturing Technical
a8 well as Formuleted products.

SRERARING PERECMMEL - Requirement per shift of 8 hours.
Skilled .o 12 ¢

Henual workars . 15

etas BSupervisory, AMministrative and Maintenance steff
are emcluded.




BIOSEMDATION FOR A 10 TONME/DAY PLANF

Is is preposed that s 10 T/Day plans be pus wp
ia 2 streams sach with o espasity of § Tenne/day of DOF
Mouy integrated. Thus the benefits ofepsimum
sine and uomuu are ebtained. Limiting she individual
stream cepisity to S tonne/dey has the following advengeges.

1. Optimum vesssl dimensions falling within ﬁo

stendard vessel sises resdily aveileble
from 'd“‘.o

3. lIwproved prosess and Qaelity comrol.
3. PMNexibility in produstion.

For the same reasons, the formulation uait for the
hove plant gt be 4n 2 ostreams, each stream with ¢ ompesisy

t0 produce 10 T/day of 350% wettadie pPowder formuletsion of Dor.

If there 1is & demand for the 25% emulsifieble concentsate
8 liquid formuletion pleat will be ReCessary.
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The approximate cepital investment (excluding
working cepitel) required for s completely independent
10 T/Day DOT project including the formulation unit
on a gresn field site in India will be approximataly
R8.60.0 miidion. Of this, the erected plent will
Gost Re.40.0 million and the sipporting utilities
and offsitss will cost Rs.20.0 million. However,
in order to obtain an accurets estimate of the ectual

cost involved at s new site it would be necessary

to prepara a Project Report taking into account
local cost fectors.




RECOUCTION QOST

Conditions specific to the plant eite will egain
have besring on the cost of production. The operating

ldbour figures shown reflect practice in Indie. Por
' plants slsewhors the local labour policy should be

Seken into sccount. Other factors affecting produstion
Gosts such as sllowsnces for deprecistion, tames,
iasurance, employee socisl benefits and general plant
overhead axpensts have to be considered in sscozrdsnce
with local ascounting prastice te determine preliminasry
manufasturing cest. ‘ .

The cost of production for e Rew plamt in Indie
will be of the order of Re.10/- per Kilogram of Teghaical DDT
and R3.7.50 por kilogram for 30% wettable powder formulation.




RX-PROPUCTS

1) Mydrochloric ecid, and
2) Spent sulfuric scid.

XRROCHLARIC ACID

HCl is produced per tonne of DDT.

SRANI_SULFURIC ICID

Wenochlorobensens. If en euxillary plant for the hydrolyesis
of spent acid is aleo put up, much of the MCB gontent of the
0014 which would otherwise bs 10st, can be recoversd for
feuss in the DOT plant thus improving the economics of

DOT menufaecture. After the recovery of MCB, about 1 tonne
of spent acid heving e strength of between 65 and 0% i

cbtained for evsry tonne of DOT produced.

The by-products of DOT manufacturs ars -

ebgorbing towers. 'n_u concentration of scid produced is
RoImally in the range of 30-33% and sbout 1.7 tonnes of 0%

The acid seperated from the DDT aftsr the condensation
reastion between chlersl and monochlorcbensens is completed,
ocontains an apprecisble quantity of the sulfonic acid of

Nydrochloric acid ges given off during the ehlorinatiom
of sleohol and bensens is absorbed in watsr using spesisl




A well designed and coperated DIT plant produces
hardly any toxic effluents. However, it is normal practice
So provide = eoffluent tresatment facility along with the
DDT plant to trest all weste waters and other sffluents
produced in the plent md thus safeguard against any
inedvertent pollution of the &nvironment. 1t may be
specifically noted that if there is no regionsl demand for
the hydrochloric acid md spent sulfuric acid produced
88 by=products, it will be necessary to completsly
neutrslise these acids befozre disposal.







B L =t ¥ ko] ‘;‘M“?‘WWMW o »“N'

st " o SUEPERGN T MDA ¢y e e
’
MOMNOCULORO RENRLNE DY et
Low NIAGRAM .
r..o weéh CAS Yo AfSOVaAY tysvam.
et matm—
{
v aan
[ ]
: o @ETI
.| ' “ehn Yo Mohsss
0v0an
1 "
8 ’ Sgrnrnagp ctvnd .'“ -m .

DeA § WA
RO GAIND PRONNOIE.

ALCONOL CHLORINATION § CHiORAL
SECHON . FLOW niagnam,

YT Y
[ ]

veous
Yo 10,

s g

SNLGRINATYOAS

—T Ty YT R
|ieeviNy Svivgu.

oan A

FORMULATION ©
SYRFALL ACYIVI ASM
L R A b v e e
ARHBAN NG AGS WY e

Clay _

Pasmanry
Abswndy

ham

SR Mman

Y




ST Y R g 3 3 SRR AN 5

-9-l
’
DY HCHUON. FLOW NIAGRAM.
Mex
anlofa) erBun
-
| . at8AM
T - 1 wadw oot
aaiub vonx,
(1] * {
~me® raa
owr. Ssues.
! r - rryr™y ®®.7 R sagrip MaVSE
‘-—*."’ teunt ag0
“enve
2
WA
patdh PRENNETE.
puum . . . . P
FORMULATION OF ND.N.T . FLOW MAGRAM.
Aywass acrie assar,
. ARTICAN e Ags.
Clay
Ny
1 .
Ol;..nn
. lwm._

e 4
Y1) .

Paswany |! ,"l ’
alswney, '

(3
* | thmiOn
* Sy

o= =] seniimug

L' 'J Tofnsiaten Py
fnecus’
fiavavYoh.







- 41 -

APPEERX )

Note on vieit tc the osustic ohlorine plant Viet-Tri 80km north of Hanmoi

1.

2.

3.

4.

6.

1.
8,
9.
10,

1.

Looation - on river brench of Red River, supplying ocaustic lye
0% to adjacent pulp and paper mill (0.7 Dhong/! kg) also on
railwmy line,

Capacity - 5000 tons per year, caustio and chlorine

Typs of cells - 50 diaphregm oells - originally built in 1958 by
PRC. Dnmaged by bombs - being redbuilt.

Other products: a) Benzene hexmchlorides (BHC)
2000 - 2500 tons/year as pesticides
Prioe 1.1 Thong/1 kg

b) Sodium hyposulphite
1000 tons per year
Prioe 0.4 Dhong/1 kg

¢) Polyvinyl chloride (PWC)
* ueing acetylene generated from celeium carbide
brought from another facto

500 tonl/mr 2.5 hong/1 kg
d) Bydroohlorio acid as 31% acid 150 Dhong/1 tom
Number of employeess 500
mont 350
womens 150

Raw saterials and utilities
a) Dectrio power 2000 kv, 0.1 Dhong/kvh

b) Salt (from a southern province by darge/reil)
150 Ihong/ton

Yoarly sales: 8 million Dhong
Profit after tax: 4 milion Dhong
Reporte to General Servios of Chemistry

Engineeret 20 (ment16, womeni4)
Chemiete: 12

Average esarning per worker:70 Ihong/month




13.

1‘.

15.

16.

Bonust 40,000 Ihong per year for all workers

Pay of fresh engineers: 75 ‘hong/month
After five ycars: 88 Dhong/month

Retirsment age: 55 for men
50 for women

After 20 years sorvice: Pay: 150 Dhong/month and 80% of
salary as pension

Worker's amenities: Housing oolony for all 500 workers
Rent: 1 % of salary
Hospital and canteen available

Safety record: exoellent
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