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SXPLANAlORY NOTES

For the purpose of this report, the general tern "pests" includes any 

form of plant or animal l i f e  or any pathogenic agent, injurious or 

potentially injurious to plants or plant products, livestock or man.

In addition to insects and other arthropods this definition therefore 

applies to snail vertebrates, nematodes, weeds and plant diseases. 

Likewise, the term "pesticide1' is used generally to include insecticides, 

fungicides, acaricides, herbicides, nolluscicides, rodenticides and other 

compounds for the control o f pests.

Reference to "gallons" indicated Imperial Gallons »  4.546 l i t .

Reference to "tons" indicates metric tons

Reference to Uinesh" indicates U.S. Standard Sieve Apertures 

The monetary unit of Burma is the Kyat (K).

The operational rate of exchange for the United Nations programmes 

was during the period of the mission -

US$ 1 =■ K 8.10

Abbreviations used t

P.I.C . Pharmaceutical Industries Corporation

EC emulsifiable concentrate

G granules

DP dust powder

DC dust concentrate

W  wettable powder

ULV ultra low volume

HYV high yield variety
a . i.  active ingredient

KW kilowatt

B.T.U, British Thermal Unit

s/s stainless steel

m/s mild steel

Liention of firm names and commercial products does not imply endorsement by 

the United Nations Industrial Development Organization (UNIDO)

Apparent arittimetical discrepancies in tables are due to roundings o f the 

basic data.
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Project t i t le  : Establishment o f a P ilo t Plant fo r Pesticides Formulation

Sumner i 3U3/S0/011 /a/0 1 /37

Purpose : to acquire the experience necessary for the planning' and.

operation o f fu ll  scale commercial production based on 

the u tiliza tion  o f loca lly  available diluents, to provide 

training to technical s ta ff and labour, to pronote develop­

ment o f associated industries such as mineral aiming and 

processing, to contribute to coverage o f increasing denar.', 

fo r pesticides by selling the p ilo t products in support o f 

both the agricultural and health sectors.

Duration o f the mission in the f ie ld  s 26 October 1?83 -  17 January 1734

Objectives o f the mission were to elaborate requirements in physical 

fa c ilit ie s  and costs, revise process flow and layout o f the plant, prepare 

tender specifications suiting the capacities given in the project document, 

and assist in establishing the organizational requirements o f the proposed 

enterprise.

Additionally the consultant was expected to suggest training programme for 

the fellows selected and provide a l is t  o f bocks and periodicals to be 

ordered for the project.

The present study gives an analysis o f the pesticide market, evaluation o f 

raw material situation, recommends suitable fa c i l it ie s  to meet the capacities 

set forth in the project document and recomnends actions to be made in order 

to the project be implemented according to the planned schedule.
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The pesticides p ilo t formulation plant project has been prepared by T71T~ZX) 

in cooperation with the Government o f 3urma over a period o f approx, three 

years. I t  is  based on a sound background following a natural development 

trend in which demand for pesticides reached a sizeable le v e l. The project 

document was fin a lly  approved by uNDP cn 5 April 1 533 and thus financing 

o f the foreign currency component o f HSG 553,OCO has been assured under 

IP? o f the country programme of UNDP.

?or the purpose of the execution o f this project and the future operation 

of the pesticide p ilo t formulation, training and demonstration plant the 

Pharmaceutical Industries Corporation (P .I.C ) has been designated as 

Government Implementing Agency.

April 1533 has been set forth in the Project Document as tentative start 

c f the a c tiv ities . Since that time the following progress has been made 

t i l l  the end o f October :

-  The Government has nominated the National Project Director and 

assigned a fu ll time project manager who has been given the task 

o f carrying out the necessary project a c tiv ities  which are 

incumbent on P.I.C.

- Six further members o f P .I.C . 3 ta ff assigned to 1&e project have 

been selected including the Head o f ^ la lity  Control, Maintenance 

Engineer, Head o f B iological ^ la lity  Control and three Production 

Sup e rint endents.

-  P.I.C . started to collect basic information about

a) agricultural production, cultivated crops,

b) pe3ts damaging the cultivated crops,

c) pesticides imported in recent years both for agricultural

and public health uses,
d) loca lly  available raw materials,

a ll needed both by the consultant and for the preparation o f the Technical 

and economic report o f P.I.C .

-  A suitable 3ite for the project has been selected and approved 

by the Government.

A. History and background of the urc.1 set
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At the end c f June 1533 3KU3C designated Mr. S.R. Panfil, Sender Interregional 

Adviser for a short mission to overlook the progress o f project a c t iv it ie s .*  

'.Thiie reviewing' the subject with o ffic ia ls  o f P.I.G . i t  was cleared that the 

project document ices not handle the detailed engineering design o f the plant 

under "A ctiv ities " separately and no cost o f subcontracting this job to a 

qualified engineering contractor has been included in the project budget of 

UaUP contributions.

3. Activ ities during the mission

According to the provisions o f the Project Document ( l3 .(i )/ b ) UHIDG hired 

Mr. I .  3endefy as Consultant in Design o f Pesticide Formulation Plants to 

carry out a 3urvey on the subject.

I .  3enaefy served in 3urma. from 26 October 1533 to January 1534.

His terms o f responsibility were to :

-  Assist in establishing the organizational requirements o f the 

proposed enterprise in the area o f (technical; management, labour, 

quality control and product development.

- Haborate requirements in physical fa c i l it ie s  and costs, showing 

foreign exchange and local currency components for land, plant, 

machinery and equipment including technology, u t i l it ie s ,  and 

transportation.

-  Revise process flow and layout for the plant, as necessary.

-  Prepare tender specifications in technical and contractual terms on 

equipment (and its  insta lla tion ).

Additionally he was requested to

Assist in establishing e ffic ien t training programme for the 

fellows selected.
-  Assist in selecting appropriate bibliography for the project for 

both reference and training purposes.

P.I.G. assigned five  of the selected s ta ff ; U Win Kyi, j Myint 3we, 3 Aung Mir 

J Nyo Lay and 1 Mon Pin Jin as fu ll time counterparts . Headquarters were in 

Rangoon, o ffic e  and secretarial service provided by P.I.G.

* See : Internal Report on Project Implementation Mission, 

S.R. Panfil, 26 July 1533
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The work 3tarted by review!ng the pesticide demand using the data collected 

by the counterpart team and in consultation with ?A0. The revision confirmed 

the capacities set forth in the Project Document fo r the three formulation 

lines as sound basi3 fo r the planning o f the project. TfEC and Health 

Department were consulted both on pesticide consumption fo r public health 

and health service within the plant. Health Department o f f ic ia l  stated that 

personnel and service w ill be provided by Health Department.

lin ing Corporation 3 was consulted upon a va ilab ility  o f mineral raw materials 

and i t  became clear that the minerals to be used are not readily available 

in the wanted ground state. Therefore additional equipment was included into 

the plant at an estimated nett expense o f about 50*200 HS3. H illed  samples 

collection was in itia ted  but neither time nor fa c i l it ie s  were su ffic ien tly  

available to conduct detailed investigations/evaiuation3.

I t  could'be stated that the laboratory should be ready to start working about 

one year before the t r ia l runs in order to gain time fo r  the elaboration of 

the local receipts for formulations. Tor this reason the construction o f the 

laboratory building and purchases o f the laboratory equipment should be given 

high priority .

I t  was agreed with P.I.C . that subcontracting w ill cover the following 

activ ities  only : detailed engineering design and supply of production

fa c il it ie s .  Items needed as imported components o f the project not forming 

part of the production fa c il it ie s  (e .g , transformer, fo rk lif t  truck, 

laboratory equipment e tc .) should be purchased by uITIDO on a piecemeal basis. 

The laboratory w ill be installed by P .I.C . using the equipment provided by 

-JID0.

The layout of the plant with basic ¡Timber and functions of tne buildings, the 

general orientation and location at the 3ite were agreed upon to set a basis 

for the design of buildings and c iv i l  work3. Zasic design of production 

buildings was developed to be provided for subcontractors for check, whether 

the equipment to be delivered would f i t  into the buildings.

According to a work plan a ll the terms o f responsibility could be met during 

the mission.
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Z » Recommendations

A ll the necessary ac tiv ities  needed for the implementation o f ~he project 

are scheduled in the Activ ities 3ar Chart» In. addition to those lis ted  in 

the Chart it  is recommended that

-  in preparation for the formulation laboratory work P.I.C . should 

establish and maintain technical/scientific contacts with possible 

suppliers o f imported materials in order to collect knowledge and 

information about the products to be formulated;

-  the director o f the P ilo t Plant fo r Pesticide Formulation should be 

delegated to the Plant Protection Coordinating Committee in order to 

maintain proper coordination and information between industry and 

agriculture;
-  poss ib ilities  o f loca l training should be exploited by P .I.C . at 

maximum leve l;
-  evaluation o f the local raw materials by the project team should 

continue with eventual further HUH® or overseas supplier's assistance 

-  as i t  might be requested;

-  Lliniag Corporation 3 should apply for ÜUHC assistance in order to 

modernize and extend their fa c i l it ie s  for the upgrading o f various 

minerals;

-  the subcontractor should receive the following parts o f the report :

VI. Project engineering 

Annex X7H * Tender specifications
-  in the case the provision o f additional funds takes time, subcontracting 

and ordering o f the following elements should not be delayed by any 

means :

1) Import components o f loca l contribution

2) Laboratory equipment

3) General equipment

4) Liquid formulation unit

These elements w ill certainly be covered by the present funds
-  Gas chromatograph and Spectrophotometer should be purchased from 

Perkin-Slmer Co. because o f three reasons ;

1) ?AC laboratory uses the same apparatus and thus determinations 'will 

have comparable results and cooperation w ill be made possible

2) Perkin-Slmer apparatuses are quite numerous in Burma (see Annex X7T), 

that mean3 that local training wil* be possible prior to installation 
o f the equipment

3) The supplier provides regular service for the equipment, which is  

essential.
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A. Features o f the marl-cet

The pesticide market in 3ursa consists o f two components :

-  pesticides fcr agricultural use,

-  pesticides for the use in public health sector.

Agricultural pesticides are imported by two companies s

-  Agriculture Corporation, and
-  Agriculture 1 Para Produces Trade Corporation.

The forser company has store capacities in a ll states and divisions o f the 

country and the distribution for the farmers takes place through this network. 

The second company handles agricultural produces and uses the pesticides for 

stores' desinfecticn and to control stores grains' pests.

The pesticides for the public health sector are imported by che Health 

Department. These products are not distributed, but applied by teams consisting 

o f well trained personnel in the frame c f vector control programmes.

■The area under cultivated crops is around 25.4 m ill, acres (Annex I I ) .  The 

main efforts o f the Plant Protection Department are concentrated on paddy and 

cotton (Annex I I I )  because o f the half o f the arable land being occupied by 

paddy and because o f the high rate o f damage being potentially caused by cotton 

pests. The next most protection is provided for groundnuts and pulses, but 

other crops have also numerous insect pest3 (Annex 17), which may cause 

considerable losses under favourable conditions for them.

3. Review o f the formulation capacities 

Data about the imported quantities of pesticides were available covering a 

period o f the past 9 years 1974-33» The analyses c f the data confirmed that the 

capacity for each formulation type sat forth in the project document is 

matching with the demands forseen fo r the time when the project w ill start to 

operate (Annexes 7 and V I). 'These capacities and the resulting production is 

shown in the table below :
Formulation tyre Capacity Producticn/year

Liquid formlations 100C Gal/day 1C,30,GCC l i t  (24C days)

Dust powder formulations 3 ton/day 430 ton ( 6C days)

.Vettable powder formulations 2 ton/day 360 ton (1 SO days)

Granular formulations 1 tcn/day 240 ton (240 days)
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Ccnparison to market potentials proves that as soon as ether factors, such 

as ereader introduction o f HIT, ava ilab ility  o f su fficient application 

racninery, further deveiopnent in the extension service r i l l  improve ever the 

present state, ever- extension o f the fa c i l it ie s  right be necessary.

C. Possib ilities o f future development

The work o f the new formulation plant should start in the laboratory by 

development o f the local formulation receipts for the range o f products planned 

for the start.

The in it ia l product range has been composed o f the cost safe zo handle pesticides 

in demand and oriented mainly for the treatment o f paddy and cotton as well 

as the needs o f disease vector control programmes. As soon as the personnel o f 

the plant has fu ll control o f the fa c i l it ie s  and gathered su fficient experience 

in the formulation techniques as well as the development o f new formulations, 

the extension o f the product range should be in itia ted  in the following areas s

-  new products to control the damageing pests in further crops, such as 

pulses, groundnuts, sesarcmum etc.
-  production o f specia lities, such as acaricides, miticides, as ju s tified  

by the racket research,
-  development o f combined products to achieve higher effic iency or broaden 

the range of activ ity  e.g. DDT + carbaryl 1:1 against cotton insects,

DDT + lindane 10:1 to combine residual and knockdown effect etc.

-  development o f products fo r  seed-grain protection with eventual inclusion 

o f fungicides,

-  development o f products fo r  household use,

-  development o f higher effic iency but higher tox ic ity  r-ew products,

-  development o f products for veterinary use, as ju stified ,

-  u tiliz in g  the packaging fa c i l it ie s  for bottling/packing of products 

imported bulk, 'out needed in small packages,

-  development o f fe r t iliz e r/ so il insecticide compositions, such as phosphate

fe r t i l iz e r  containing 1- 2^ lindane or aldrin 
Active substances believed to be suitable for such development work are lis ted  

in Annex '/II with short characterization and with addresses o f suppliers in 

Annex T i l l .
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iv» tiAisazALS aid rim s

A pesticide formulation is a physical mixture o f one or none b io logica lly 

active chemicals with inert ingredients which provides e ffective  control o f 

pest3. The functional properties and characteristics o f the materials to be 

used w ill not be treated hereunder being described in detail in ~HDC 

publication Q /75 • Industrial Production and Formulation o f Pesticides in 

Developing Countries, 7ol. I .  p 75-122.

A. Active Materials

A ll the active technical materials mu3t be imported. Host o f those suggested 

for local formulation are available from acre than one producer. At the 

decision beside one or another supplier factors like quality, price and 

offered technical assistance should be considered. I t  is  recommended to 

contact producers o f international reputation and request their assistance 

in developing the loca l fcrmula and even in training the personnel o f the

plant and the laboratory. The baric information needed for the individual 

active substances is  as follows :

-  Cheaical/physicai/toxicological properties

-  Analytical method (suitable for the existing fa c i l it ie s ) both for the 

active and the formulated product, including quick tests for production 

control

-  Guidelines for the formulation

-  Safety recommendations for the f;rmulaticn and use

-  Recommendations for the agricultural/public health use

List o f active substances recommended for production at the beginning axe 

included in Annex 71.

Possible suppliers are lis ted  in Annex T i l l .

5. Solvents

Some o f the accive materials are readily solubxe in petroleum solvents, 

others are soluble only in aromatic or mixed solvents. ly/lene was used for 

the planning but other high power solvents, 3uch as cyclo-hexanone, 

isobutanol or i-acylaicohol might also be necessary to be imported. 

Petroleum products are readily and in the quantity needed available, being 

produced locally by Petrochemicals Industries Corporation.
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Tour samples have been collected during■ the project shewing the following

characteristics s

2 •**« Characteristics Superior
kerosene

naphta 32? 52/32 S3? 30/135

1. Specific gravity 0 . 320-0.3275 C.75^2 3,71 C.73

2. I.3 .P . *C 52

3. 7.3.?. *C 3C0 2C5 32 135

4.

5.

Slash point *? 
Aromatic content

30/116
r - 7 Vt y

6. Acidity Almost n il almost n il almost n il gLuHICSu nXx.

petrochemicals J.C. reportedly said i t is  possible to obtain a fraction with

arocatic content o f 18̂5 as well.

C, l-ir.erals

¡fining Corporation To. 3 produces in its  nines -  mainly in upper Burma -  the 

following minerals, which might be considered as carriers : Talc I  grade,

Talc I I  grade, Bentonite, Industrial Clay, Fireclay, lac 1 in, Limestone*

Talc

Talc I  deposit is  very limited, while Talc I I  is plenty. Lulling fa c il it ie s  

are available in Rangoon, but the capacity is covered by actual demands.

Meeting the additional demands o f the Pesticide Plant would need extension o f 
the m illing fa c i l it ie s .

It  was agreed that 3-5 hg milled sample w ill be provided for testing.

Bentonite

Bepcsit is abundant, but the m illing capacity, which i 3 available at the nine 

only, also needs extension fo r the new demands. I t  was agreed that 3-5 kg milled 

sample w ill be provided for testing at the mine ( i t  3houid be collected by P .I.C ). 

Clays. Kaolin

There is  no m illing capacity at a ll for the m illing o f clays or kaolin. Cne o f 

the clay deposits is close to the plant s ite ,

I t  could be agreed that 3-5 kg o f milled samples w ill be provided o f each 

mineral for testing.
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Linsstone

Crushed and sieved iunestone granules would be a good alternative for granular 

carrier instead o f sand just under evaluation, which seems to be too such fine 

for the purpose, 'lining Corporation Xo« 3 processes 6C,CC0 t/y linestone to 

produce 40,000 t/y crushed stone selected beyond 20 ee s ize. Che passing 

fraction should be (further crushed and) further selected to extract the 

necessary fraction o f 0.3 to 1.0 an, 230 t/y.

I t  was agreed that ¡lining Corporation w ill determine the particle size distribu­

tion o f the 0-20 mm fraction and w ill provide 2—3 kg sample o f the requested 

0.3 -  1.0 an fraction.

I t  was suggested that Llining Corporation 3 should approach UIIHX) for assistance 

in surveying and extending the upgrading fa c il it ie s  in order to meet new desand3, 

combined also the kaolin demands o f the Pulp and Paper Industry. Llining 

Corporation LTo. 3 would prefer the extension o f the m illing fa c il it ie s  in Rangoon, 

where they would have the possib ility  to m ill the products o f any mine according 

to actual demands. I t  was discussed that an a ir selection could substantially 

decrease the SiC2 content o f the minerals, which is present in a ll o f the 

discussed samples in a re la tive ly  high ratio and has a disadvantage for any end use

Sand

River sand has been suggested as possible carrier for granules. Ike particle 

size o f the sand is very low, about 50^ is  between 420 and 590 microns and 

about 15/ is between 590 and 710 microns. The su itab ility  o f these fractions 

should be checked in advance in cooperation with someone of the diaziaon active 

substance supplier companies.

I t  i 3 foreseen, that the testing o f the minerals cannot ce completed during the 

project; this should be made further by similar and/or TL7ID0 assistance.

Pour samples were available during the project around the particle 3ize wanted.

Some characteristics were determined; methods fo r the evaluation are given in 

Appendix XII, and results shown below ;
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2 .11. Characteristic Bentonite Talc Industrial
Hay

Sand

1. Surface acidity - - - -

2. pH value o f 1fj suspension 3.9 6.9 5.7 n —0.3

3. heisture 14.9 0.1 1.0 4.5

$. Hygrosccpioity 21.5 C.2 1.3 0.5

wJ• *  Absorption capacity f(- 18.4 - 44.0 -

fo« Grin¿ability - - - -

7. Particle size 
microns

around
149

around
74

around
74

590 to 
710

3. Bulk density 0 . 7S6 O • --4 CJ\ 0.650 1.301

y * Plowability - - - -

10. Abrasiveness

*  Determined by loca l ligh t diesel o i l , spec, grac : 0.362/25*0

D. 5mul3ifiers

Bmulsifiers sure key components to produce emulsifiable concentrates and 

wettable powders with good emul3icn/suspension-stability properties.- Companies 

producing emulsifiers since long time and having gathered broad ejqjerience in 

this territory, such as TEIT3IA (Belgium), ATLAS (Belgium) and HCBJCB5T (7P.G) are 

specialized to produce emulsifiers fo r the formulation o f pesticides and they 

are ready to assist in developing new formulations. They also have 
publications with special recommendations upon the selection o f the proper 

emulsifier to match the other components within the formula and even they o ffe r  

typical receipts for the formulation of the most common pesticide ccfErdities.

The emulsifiers o f various chemical composition are grouped into three groups 

l .e .  type o f anionic-, cationic- and nonionic character. Practically mixtures 

of different characters are mostly offered. The selection o f the optimal 

mixture needs much experience and is possible only a fter a ll  the other components 

( i .e  active substance( 3 ), solvent(s), eventual s tab ilizer) are known. During

the project contacts were established to a ll the three mentioned companies and 
information was collected.
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% _ptacj zers/deactivators

Many organic active materials are sensitives against several factors such as 

moisture content c f the solvent or the mineral carrier, acidity or even 

al sa lin ity . Such properties may cause incompatibility with the active rate r ia l. 

In siost o f these cases application o f desactivaters is re contended. Organic 

chemicals such as ethylene glycol, diethylene glycol, triethylene glycol, 

diacetone alcohol, isopropanol, urea, hexamethylenetetramine (HUT), monoetha- 

nolamine and combinations o f glycols with sodium hydroxide have been found to 

have some value in "neutralizing" the active sites cn carrier surfaces, In 

selecting o f the appropriate desactivator/stabilizer for each carrier or 

solvent and the quantity to be used should be rad2 with advice o f the company 

supplying the active substance and careful study o f the s tab ility  o f the 

formulated pesticide should support the proper selection.

7. Colouring agent

In the case o f strong poisons ana considering farmers not very fam iliar with 

chemicals i t  is recommended to apply warning colors when formulating liqu id  

pesticides to provide a striking difference between pesticide product and 

consumer goods/beverages. Colours such as methylene-blue or methyl-red might 

be chosen according to their so lubility in the solvent involved.

C. Synthetic S ilica  Powder

This product has a very high sorptive capacity as main characteristic feature 

due to its  fine particle size and great specific surface as well as porous 

structure. I t  is used at the production of coated granules to provide free 

flowing characteristics tc the granular formulation and prevent sticking f'-- 

particles together. At the production o f wettacle powders the a - : of its  use

is to improve grindability c f the primary mixture and the same time improve 
spontaneous wettability o f the product.



5. Packing Materials

The typical unit o f the 3urmese agriculture is  the small farm which is  

normally not larger than half an acre. Therefore i t  is  desirable to plan 

the output o f the formulation plant in hag sizes close to the quantity 

needed fo r one treatment of this area. In this case

-  farmers w ill not be compelled to buy excess quantity over their 

actual needs,
-  excess quantities w ill not be stored fo r  long at users under l i t t l e  

control -and causing eventual contamination o f the environment or 

deteriorating fa i l  to perform when applied,

-  d istr ict centres w ill not need to cover small demands by dividing 

big packages and through this cause spillage and contamination.

Liquid pesticides should be packed in f  -  and one l i t .  bottles. As 

neither glass nor p lastic bottles are available in Burma, production o f the 

bottles should take place in the plant. The bottles should be re-closable 

a fter partial use. The necessary quantity fo r  fu ll capacity and 1 l i t  

bottles is  1.08 m ill pieces/year. Preferred is  such type o f bottling 

machine which produces the bottles from p lastic granules and without in ter­

mediate storage produces ready f i l l e d  sealed bottles.

Granular pesticides should be packed in 5 kg bags with eventual potential 

to extend the range from 1 to 10 kg. lix ltip ly  paper bags are produced in 

the cement factory but in size o f 50 kg net capacity only and no constant 

ava ilab ility  is  confirmed either. Plastic bags o f su fficient mechanical 

strength are suitable fo r the purpose, they must be produced lo ca lly  in 

the formulation plant. Preferred is  such type o f packing machine which can 

be fed by polythene sheet or tube, produces bags by welding and f i l l s  them. 

Polythene sheets o f 0.05 to 0.1 mm thickness are available within P.I.C . 

in ro lls , range o f lay f la t  width I 100 to 1000 cm.

Dust powders should be packed in one kg bags with option to f i l l  from 0.1 

to 5 kg. The small 0.1 kg bags might be needed in case o f household inseo> 
tic ide powders in the future. The ava ilab ility  of packing materials has 

been described above; the same type packing machine is  recommended as fo r  

the granules.

■Tettable powders w ill be packed on the same lin e . Bag size is  foreseen at 5kg. 

Collective sacking fo r the bottles is foreseen in form of wooden boxes.

3xf, 4x4. or 3x5 o f 1 l i t .  bottles and 4x5 or 5x6 o f 0.5 l i t .  bottles can 

be put in one box. A yearly turnover o f 70 to 50,000 boxes can be foreseen.
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_.:e boxes rust be reusable and bear 3 tr ic in g  "arks o f  being user, bo house 

poisonous ani inflarrable material.

decent type bags are reco emended for collective o f granular and powder

pesticides' plastic bag3 carrying 10 to 25 kg. Closure o f the bags is

reccmer.ded by a stiching rad in e .

Labels car. be printed loca lly . Polythene sheets cast be p re-printed be fo ie  use.

J. Stores cacacitv

7*Ve Annex 71 shows the product l is t select ed for the start c f the production

as well as for base c f planr.ing. Inl order to plan the stores capacity, the

following typical corpositic ns ;re re develaped, showing per ce::t components fer

liqu i i4e • »■> •
Penitro thion Fr.er.t Ihioceton Zndc su lf an Cyper-

»  • haw Ante r ia l ;0 7L7 50 ZC 50 b I f 25 ZC 35 ZC nethrin
1 î C

1. Zerltrothicn 50 50

2. Fr.er.thoate 50 50

3. Thioceton. 25

4. Zr.dc su lf an 35
5. Cypemethrin 10

6. Local solvent 20 20 50 33 81

7. Xylene 22 22 15 20

a . Zcu lsifier 3 3 sO 7 5
5. Trite Oil 45 45

10. Special additivs ç
J 5

100 1C0 1CC 100 100 1C0 1C0



for solid  products :
Diiniron Tenerhos DDT BMC

3 . Raw material 51 51 ;C T.P 26 T?

1. Diasiron 5

2. Tesephcs 5

3. DDT 50

4. 3MC 26

5. Sand 51 9C

6. S ilica  4 5 4

7. Bentonite 40

'-’0 '.7ettirg agent
/*0

y • Talc 74

100 1CC 1CC 1C0

Ccnhining the developed ’’typical ccrpcsitiens" with the annual production

pro.grame yearly  purchase plan was sonstructed fo r the raw raterials (Annex.

IX, X). The necessary store capacities were calculated in the following steps:

-  required quantity fo r one year

-  tine tc be covered by standby sto ck

- quantity tc be stored

-  quantity stored per 3q. newer

- required net surface sq. ueter

- required store-surface sq. a

Details o f the calculation, are shown in Annex XI.

•Zee resulting storage plan is  as fellows •

2 .'?. Stored naterial Required swore surface Planned store

1. Technical active substance 2C8 n“ A) 400 a2 closed store

2. Auxiliary aateria l3 2£ a*
3. S ilica  powder 21 r 2

Packing naterial 35 a2

>* Porculated liquid 71 a2 3} 2C0 a2 closed store
5. Tornulated solid 117 a2

/ • Xylene 32 a2 C) 1C0 nc open store
Qw 9 Mhite o i l 7 a2
r>y • Iranular carrier 24 a2 50 u2 open store *
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•1 • • Stored Material Required store surface Planned store

10. Bentonite 31
0

n~ 1CC
0

a*" open store *
11. Talc 36 m̂

12. Local solvent 24 m3 O) 3 az 10 m3 tank

* joined to the production building

J, U tilit ie s

Electric cower

The supply o f the e lec tr ic  power is foreseen from the national network. 

Requirement : 3 phase, 50 cycles, 220/400 7. Built in capacity o f e lec tr ic  

actors and appliances is  estimated as below :

orit X7 bu ilt in Estimated max. para lle l lead

Liquid 20 14

Granular 35 31

Powder 30 76

Upgrading 40 37

Others 50 45

Total : 225 203

Suggested installed capacity 400 K'!7 to allow fdture expansion

17ater

Supply o f water is  required fo r plant cleaning, the kitchen/bar, laundry 

and for sanitary purposes, but not for technological purposes. The maximal 

demand in peak is  estimated to 3 -  6 m3/b. A reservoir o f 5 n3 i3 

recommended in form, o f a water tower. The daily demand is not expected to 

exceed 50 m3. A bored well should be installed to provide this quantity. 

The water must be filte red  and partly treated for human consumption.

Hot Uater

Hot water is required for melting thick flowing or semi-solid materials 

(active materials, emulsifiers} before drum decanting, and to enhance the 

solution o f poorly soluble materials by heating the jacket o f the product! 

vessel. The temperature needed is =0 to 3C*C. A bo iler is  provided fo r t 
purrose with electric heating. The heating system is f i l le d  up with wate

.cn

he
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and only evaporation losses are replaced tine to t ire .

DrqfriB

3ffluent water frcn the workers building, C ffice building, laboratory 

building and production s ta ff building should be collected by a drainage 

s;^tern and led into septic tanks.

'Tater used fo r  the cleaning o f the workshops w ill be collected wi 

territory o f the workshop in a p it and a fter neutralization/decontamination 
transferred to the rainwater system.

Rainwater w ill be collected in open shallow canals and led outside the 

plant following the slope o f the s ite . A ll the canals running o f f  the 

plant w ill be united and via  an oil-trap type concrete basin led into the 

creek. In any case o f necessity solvent or o ily  effluents can be trapped 

and any nature o f contamination treated and neutralized in the basin.

Content o f the basin should be checked daily on purenes3.

Telephone service

A telephone exchange should be incorporated into the o ffic e  building with 

two external and about 30 internal lines.
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7.__LC

The s ite  o f the P ilo t Pesticide Formulation riant is  located at a 

distance o f about 50 ’¿и north o f Rangoon and about 1G kr east of the 

rra-in road to Prone at Emawbi сото. The entire area in distant v ic in ity  

o f Haawli town has been reserved fo r the chemical industry for such 

production units, which ray cause uncontrollable environmental 

Pollution. P.I.C . has already two factories within Rrawbi area, cue 

producing plastic products, another chemicals fc r  the pharmaceutical 

industry.

The site selected is 3ized at about 20 acres which w ill allow for 

future expansion o f the fa c ilit ie s  and lie s  close to an asbestos sheet 

factory. The access road is  ready up to the boundaries of the s ite .

Л square plot o f 300 x 300 a is  foreseen for the plant, which has an 

elevated position in the area and a similar plot opposite to i t  is 

foreseen fcr residential houses. Technical and transportation 
infrastructure fcr the plant is  planned to develop concurrently with 

the implementation. The provisional road to be used for building 

material transport w ill not be passable within the rainy season thus 

lim iting the time available.

A v is it  to the s ite  gave occasion to prove that the s ite is  suitable 

for the location o f the plant. Provision of e lec tr ic ity  and water 

should have a p riority  in the time schedule o f the implementation.

I t  is  recommended, that the line of the fin a l access roads be changed 

and instead of crossing low marshland, as shown in the provisional 

s ite plan they should be led through more elevated parts of the site 

which might be expected not to be flooded during the rainy season.
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k. Project Layout

Tha building's c f the P ilo t Formulation Plant are situated
_ 2

share plot with the size o f 2C0 x 3C0 a - oO,QCO a • The 

divided into two aain areas s

cn an colons 

layout is

-  management buildings1 area, and

-  production plant area, as shewn cn Pig. 1

The orientation o f the plant should fo llow  the prevailing wind direction 

c f the dry season, toxic and inflamable vapors drawn off-plant direction.

Within the production plant area the following aspects were kept in rind, 

•while developing the plan :

-  to keep ranagenent buildings in one block and thus decrease 

the length of the drainage system,

-  to collect buildings handling inflamable rateria l in one block 

but keep necessary safety distances betvreen each other,

-  to collect buildings housing driers in another group and ensure 

the rryaif-i mir. possible distance from the previous block within 

the production area,
-  tc keep the shortest distance between the Liquid Formulation 

Plant and the Local Solvents' Storage Tanks to have short pipeline,

-  to place the transformer in a central position among the 

production units and possibly next to the Powder Formulation 

Workshop, the greatest consumer of energy,

-  to place the ilaintenance Yforkshcp close to the Powder and Granular 

units, where the most o f the repair works are expected

The borderline o f the production plant area, where very s tr ic t 3afety 

regulations should be kept, oust physically be shown e.g. by a low fence 

with one single opening. The internal road system should provide easy 

access tp each building. The whole plant area should be leve lled  evenly 

and provided with an 0 . 5̂  slope rainv/ater canal system.

The orientation of the laboratory building should be such that the 

instrumental analytical room be placed at the northern side.
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2 . Selection o f the Technology i  hey Llnchines

The pesticide farnu.la.tion. technologies consist o f several basic procedures, 

such as weighing, nixing, grinding, homogenising, paching, bottling, i t  

the selection o f the machinery re la tive ly  simple but e ffic ien t and reliable 

machinery is  preferred with the undispensable leve l o f automation only, not 

to le t  face the maintenance personnel with unresolvable problems. Another 

i -portant aspect is safety : ensuring that minimum o f the processed

material could get out o f the machinery and cause pollution. The maximum 

of this hazard exists at packing and bottling the powders and liquids.

Here the non ava ilab ility  o f the packing materials was combined with the 

safety aspects and thus such devices are recommended, which produce the 

packing material themselves, they f i l l  them and produce f i l le d  oottles/bags. 

This system eliminates the contact o f many persons with the toxic material. 

Batch processes are recommended fo r the mixing procedures because o f the 

small capacities involved. Continuously working machines w ill serve the 

crushing, m illing and the drying processes.

Licuid Formulation

The key equipment is  a mixing vessel. 'The material should be stainless 

steel in the whole plant wherever the active ingredient map- contact the 

structures, with teflon seals. Weighing o f the local solvents w ill be made 

in measuring tank, the rest o f material w ill be weighed on platform scales. 

The paddle should be uniformly e ffic ien t for nixing liquid toxicants into 

the solvents or mixing solid ones (e .g  DDT, lindane). Tor bottling into 

i  l i t ,  1 l i t ,  2 l i t  and 5 l i t  p lastic bottles 2CTTL2FACK machine o f 7L7Z2R 

MACHUSEI AC is recommended, working on the abovementicned principle, 

e ffic ien t fi lte r in g  o f the product is essential to get clear transparent 

solutions. F ilters o f ALIAFILTSR Company are recommended 7/ith r e f i l l

cartridges.

For further extension place or even supporting structure should be provided 

for a second vessel and a third f i l l in g  tank to be installed in the future 

( item Hoc. 19, 24, 25 )

Crar.ular Formulation

The recommended technology w ill allow both the use o f sand and serptrve 

type granules аз "well, i f  they w ill be available. At the same time 

provision 7/as made at the upgrading line to have the possib ility  for the 

plant to provide sorptive granules for own use.
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type bl;ender is  recorrer.ded equipped .tL -n -.prâ , apparatus

tion of the liqu id  toxicant into the blender. The blender

• f X u o f a l l  while the inj ecticn takes place, but should

ailow the inspección c f the process, sample checking tire  to tine and ranual 

feeding oT s ilic a  powder in snail portions.

Before packing, a tangentially v i  orated ror.d viorcscreen. is  recorrer.ded to 

return oversize knots selected from free flowing finished product. This 

type o f screen has a a ild  action and w ill not rob dovn the coat bu ilt up 

on to the granules.

The packing nachine nay be a 3irple desiga send-automatic weighing-packing 

nachine suitable for the use of preferably plastic hose or plastic sheet.

'The process/rsachirery is suitable to be adopted for the fcrrulation of 

solid active ingredients as well by sticking their powdered femulation 

onto the granules.

Mineral  I t r rading

The riñerais are available at the recent only in raw size air e, which is 

expected net to be greater than 1C0 re. Fre crashing is reccmer.ded in two 

steps, f ir s t  decreasing the size down to 10 m  and in a second step down to 

1 nr (18 resh). For the f ir s t  step a jaw crusher, fe r the second a ro lle r 

crasher is recorrer.ded. The 13 resh riñe ral "will be dried in a rotating 

■Iran dryer.

l i t e r  drying alternative poss ib ility  should be provided for the material 

either a) to be sieved, the fraction between 0,3 and 1,0 ra selected and 

used as granular carrier, or b) to be led directly Into a hammer r i l l  which 

reduces the particle size down to 200 -  360 resh (45 -  75 rieren }.

The sieves should be interchangeable to allow selection of other fractions 

as well as necessary (e,g . 0,5 to 0.3 m, 1.0 tc 1.2 rc, e tc ,}

The dor.' r i l le d  oir.erai should be transported pnouraticaily to the + 6.00 r 

leve l, where they 'will be fed into the mixer.

waving the option to produce granules in the upgrading cocpcur.d i t  right be 

considered that i t  is  not worthwhile to in sta ll a separate dryer for the 

drying c f sand (cr other ready tc use carrier) but by slight eversizing 

include this job also into the upgrading lin e. La this case provision should 

be nade that the drier, the sieve and the elevator between should be very 

easy to clean thoroughly tc prevent getting 3and into the powder carrier.
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Shculd i t  turn cut that the supply o f the minerals is secured at a smaller 

particle size -  say at 10 or 1 mm size -  the upgrading line may start wirh 

the ro lle r crusher or even, with the dryer only.

Powder itarsulaticn

A coarse grinder should be mounted above the feeding hole o f tne mixer In 

order to prevent toots o f solid  active substances to get into the mixer 

without being disintegrated.

The mixer should be a strong contraflow type one made o f stainless steel 

having a cooler jacket, because in summer heat the mixture containing DDT 

etc. active substances may become smeary and d iff ic u lt  to m ill; spray 

nozzle should be provided to enable injection o f liqu id active materials 

into the mixer.

The mixer should be mounted above the mill to u t iliz e  gravity flow. A 

similar capacity hopper should be mounted below the mixer not to prevent 

next mixing until the m illing o f the previous one is finished.

UP 350 type Ultraplex mill o f Alpine Go. has been considered as most suitable 

for mechanical m illing o f wettable powders and dust concentrates. I t  has 

a wide house, good ventilation and i t  is hoped that i t  w ill provide the 

lowest possible particle size except of a je t  m ill and w ill run undisturbed 

even under the prevailing hot and humid conditions. Jet m illing is  not 

recommended because i t  would be very costlv both to invest and to use at 

this very l i t t l e  capacity.

The aftennixer/homogenizer should not necessarily be made o f stainless steel. 

Sither a contraflow mixer or a Nanta single cone mixer "would do a good job.

In the case o f contraflow mixer a hopper o f a similar capacity should be 

mounted below i t  with a screwfeeder discharge, llanta mix is  too high to 

allow it ;  the discharged mix stored provisionally in bags or containers 

should be fed directly into the bagging machine.

EC TULA bagging machine producing bags from sheet and filling/sea ling them, 

i3 recommended, or similar machine but not in ferior in security and providing 

the packing material for i t s e l f .
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G. Description o f the processes

limbers within, the text re fer to numbers in the l is t s  o f equipment 

(Chapter 711 and Annex X7II ) as well as in the figures.

Formulation o f liqu id -pesticides 

The process consists o f

-  solution/dilution o f the technical grade active substance in suitable 

solvent or solvent mixture

-  addition o f auxiliary materials, such as stab ilizer, em ils ifle r (s ), 

dispersing agent

-  thorough mixing

- bottling, canning.

In the proposed plant

-  local solvents are stored in horizontal cylindrical storage tanks,

10 a-3 each ( 1, 2, 3)

-  imported solvents are stored in barrels in an open store, protected 

against sunshine and rain

-  technical active substances and auxiliary materials are stored in a 

separate closed store

-  formulated liquid pesticides are stored in a separate closed store.

The mixing o f the liquid formulations takes place in a jacketed stainless 

steel vessel of 2200 l i t  capacity (19) batch size 1S00 -  2000 l i t .  Local 

solvents are transferred by a pump ( 7* 3 ) v ia  a flow meter ( 10) into a 

preset metering container o f 1500 l i t  capacity ( 11) and fed by gravity into 

the mixer. Imported solvents are weighed on a platform scale and transferred 

by a drum decanting pump ( 12) into the production vessel. Lmulsifiers and 

liquid active substances are fed the similar way through separate pumps 

( 14,  1 5 )»  la  the case of thick flowing materials they must be heated prior 

to decanting in the heating chamber connected to the hot water system

( 29 -  32 ) .  Solid active substances are hoisted (13) onto a working platform 
and fed through the opening on top o f the vessel. In the case o f poorly 

soluble materials the content o f the production vessel nay be heated by hot 

water. The temperature is recommended not to exceed 60*G. A fter a fixed 

time for mixing, the batch can be discharged bv pump ( 20) through a f i l t e r  

( 21, 22 ) to one o f the f i l l in g  tanks ( 24» 25 ) .  The system allows that 

should anv correction or reprocessing be necessary, the content o f any o f 

the f i l l in g  tanks may be returned by a pump ( 20) into the production vessel.
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The f i l l in g  tanks are mounted on elevated supporting structure and thus the 

bottling machine ( 2o) may be fed by gravity. .̂ ight-accuracy should be 

checked on random chosen bottles on a control scale.

Pune extracting f>n (33) is  operated to collect toxic vapours iron the 

drum decanting and f i l l in g  machines area» Extracted fumes are detoxicated 

in a Rascal c’-tower ( 35) by sodium hypochlorite solution, situated outside 

the building.

Hot water heating system ; Hot water is heated by a thermo-regulated 

e lectric  bo iler ( 25) and circulated in a closed circu it by t^e hot water 

pump (31 ).  The hot water circulates in the jackets o f the production 

vessel and in the radiator of the heating chamber (32). This radiator 

is  sunk into the floor, the barrels to be heated are rolled onto it  and 

covered by easy hoods, thus forming the chamber» V/ater should be soft 

enough not to allow separation and deposition o f water hardness.

Evaporated water is replaced time to time in the dilation tank.

Earthing. Pipelines and machines o f the liqu id unit should be provided 

with e ffic ien t earthing to prevent accumulation o f the static e lec tr ic ity .

Suggested process flow and layout is  shown in Pig. 2.

Permutation o f Sranular pesticides

The process is based on technology fo r coated granules and principally on 

liquid toxicants. The process consists o f

-  Drying the raw carrier (sand)

-  Charging the carrier into the mixer

-  Spraying the liquid toxicant onto the carrier

-  Adding s ilic a  powder to the mix until free flowing w ill be achieved

-  Sieving the product and returning balls to the process

-  Packing the material that passed the sieve

Remaries : this description involves formulation of Diazinon 51 granules.

The process should be appropriately modified, i f  e.g. the active 

substance is a ’'TP formulation o f a 3olid active substance and 

the liquid is  a sticking agent, or the carrier is  3aw dust, etc.

-25 -
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In the proposed plant

-  granular carrier w ill be stored in bulk under roof near the drier

-  technical active substances and s ilic a  powder in a separate closed 

store

-  formulated granules in a separate closed store

I t  is  supposed that washed riv er 3and is available in 3ized condition consist­

ing o f a bulk fraction o f min 5Ĉ> being between 0.5 and 0.3 mm size (30 and 

20 mesh). The carrier is fed into the feeding hopper (2) o f the dryer by 

conveyor belt.

The dryer (3) is  a rotating cylinder type suitable to evaporate min. 25 to 

50 kg water per hour. The drying medium is  hot gas stream generated by an 

o i l  busier. The fuel o il  tank and pump ( 4» 5 ) are placed outside the 

building. The necessary draught is  provided by forced ventilation (6) .  The 

dry granules are fed by a bucket elevator (3) into one o f two s ilos  o f 2 m̂  

capacity ( 9» 10 ) .

The quantity o f carrier necessary fo r one batch is  weighed on a platform 

scale. A previous sieving (1) has been provided for just to select rough 

impurities ( 3 - 1 0  mesh ) .

The weighed carrier is transported by the elevator onto the f ir s t  floor and 

fed into the mixer ( 11) .  Botation should start together with feeding.

The active liqu id  toxicant is  transferred from the barrels by a decanting 

pump (12) into a pre-set container (13). A calibrated measuring cylinder 

(14) is f i l l e d  up to mark from the container. The measured quantity o f the 

active material is sprayed by a pump (15) through a nozzle into the rotating 

drum. During the drum decanting and spraying operations the fume extracting 

fan must run. The extracted fumes are desactivated in a Easchig tower, 

placed outside the building, by sodium hypochlorite. The fume extraction 

system is the same serving for the powder formulation, the mentioned items 

are registered there.

After a fixed time for mixing, the gate o f the mixer is opened and s ilic a

nowder is fed manually into the rotating drum in small portions until the

granules become free flowing. Then the batch is discharged into *n. open

container (17) with a screw conveyor at the bottom. The granules are fed

0:1 a vibrating screen (13), the coarse conglomerates selected, disintegrated*
by manual tools ana returned for reprocessing. The granules passing the 

sieve are fed into intermediate small containers, transported by the elevator



onto the f ir s t  floor above the packing machine (1°) ana 37 this f i l le d  

into 1 -  5 kg bags. 4 -  5 x j  kg or 10 -  15 x 1 kg bags nay co llective ly  

be packed into great nultiply paper bags.

The suggested process flow is  shown in Fig. 3. 

upgrading o f the carriers

The local minerals which are suitable to be used as ca rriers/ fillers , are 

available in bulk in a size o f max. 100 mm. Their average moisture content 

is expected to be around 5 -  7 per cent.

The process o f upgrading consists o f the following steps :

-  primary crushing o f raw mineral,

-  fine crushing o f raw mineral,

-  drying,

-  selection o f a fraction fo r  granular carrier,

-  milling

In the proposed plant the raw minerals w ill be stored in bulk under reef 

near the upgrading fa c i l it ie s .  The minerals are f ir s t  fed by a portable 

rubber conveyor belt ( 1) into a jaw crusher (2) reducing the size down to 

10 am. 'The crushed material w ill be transferred by a built-in  conveyer 

belt (3) into a ro lle r  crusher ( 4 ) reducing the size down tc 1 mm. The 

reduced size mineral is transferred by another conveyor belt (5) into the 

feeding chute of a rotating cylinder type dryer (6) suitable to evaporate 

50 to 100 kg water per hour. The drying medium is a hot gas stream 

generated by an o i l  burner. The fuel o i l  tank and pump ( 7, 3 ) are placed 

outside the building. The necessary draught is provided by forced 
ventilation (9)* The dry mineral grains are transported by a bucket 

elevator (10) into one o f two 3 n capacity silos cn the f ir s t  floor (11,12) 

fo r intermediate storage. The dry grains are than fed by gravity into a 

sieve (13) which selects the fraction suitable to be a granular carrier, 

between 0.3 and 1.0 mm size. The selected granules are collected in in ter­

mediate containers, manually transported to the granular formulation line 

and fed into the silos of 2 m  ̂ capacity. The fine fraction passing the 

3ieve is fed into a hammer 11 (14) which reduces the particle size to 

200 -  ¿00 mesh ( SO -  70 microns). The milled powder i3 transported by adr 

in a s ilo  (15) placed on the f ir s t  floor, with a oyclon on its  top. The 
r.ece33arv a ir draught is provided bv a fan (16), The discharge from t>-e 

s ilo  takes place through an airlock.



Eormolation of wettable powders 

The process consists of
•  mixing of the technical grade active material with upgraded 

carrier( 3 ), wetting agent, dispersing agent, milling aid etc#
-  milling the pre-mix,
-  hpmngerH the milled pre—mix,

-  weighing, packing#

In the proposed plant

-  upgraded minerals are stored in silos on the first floor of 
the workshop building,

-  t e ch n ic a l  active substances and auxiliary materials axe stored 

in a separate closed store

The local fille rs  will be upgraded to a mesh size of about 200 mesh 

(74 microns) or finer and dried.

The dry f i l le r  is discharged into bags, weighed on a 100 kg capacity 

platfoca scale and stored close to the pre-mixer is pre-weighed units.

Mixing of the technical grade active material with the f i l le r (s ) ,  
wetting agent, dispersing agent, milling aid etc. takes place in the 

S-1000 type pre-mixer (2 ). Batch size may vary depending on the bulk 

weight of the f i l le r  from 400 to 600 kg. The materials prescribed for 

one batch are weighed on a platform scale and in the order fixed in 

the technologie are fed into the mixer. Eventual coarse parts are dis­
integrated by a coarse grinder )1) mounted above the feeding hole of 
the mixer. I f  the active substance is a liquid, it is transferred from 

the barrels by a decanting pump (3) into a pre-set container (4 ). A 

calibrated measuring cylinder (5) is filled  up to mark from the container 
by gravity. The measured quantity of the active material is sprayed by 

a pump (6) through a nozzle into the mixer, filled  with the carrier. 

Liquid auxiliary materials can be introduced the same way.

After a fixed time for mixing, the batch is discharged into a hopper of 

1000 lit .  capacity (3) and from it fed at a continuous rate (9) into the 

mill (10). The fine milled powder is carried by air into a cyclon + 

a irflite r complex (11, 12) of which it is discharged through rotary 

valve into bags or intermediate containers.
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T*>!a milled, powder is then fed into the I.I3X 35 S typ. final blander (24) •

Two to three pre-mix batches make one final blend batch* The milled 

powder is fed into the mixer, while the powder dispersed into the air is 

exhausted through a hood connected to the exhaust system. After a fixed 

time for the honcgenizing the batch is discharged into intermediate 

containers or bags, transported by elevator onto the first floor and fed 

into the packing machine (14)*

A central exhaust system serves to keep the air in the workshop clean of 
dust. Hoods are provided at each point, where dust may be dispersed 

into the air, 3uch as : feeding of the mixers, the mill, discharge of 
3ilos etc. All hoods are connected to a central duct leading through a 

cyclone and an air filte r  (15» 16) to the exhaust fan (17)» The exhausted 

air goes for final cleaning/decontanination into a Saschig-tower (19) 
placed outside the building.

?or*nla.tion of dust powders 

The process consists of
-  mi-ring of the technical grade active substances with f i l le r  and 

eventual milling aid
-  milling cf the pxemix
•  diluting of the premix to the final concentration

-  bagging, packing

The process begins like as described at the formulation of wettable 

powders and runs similarly until the milled premix is filled  into bags or 
intermediate containers.

The amount of pre-mix and diluting f i l le r  given in the receipt for 

formulation is weighed and fed into the MHX 35 S typ. final mixer (24). 
Prom now on the process goes on again the same way as described at the 

formulation of the wettable powders.

-3 3 -
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2. Tescrintion of the laboratory

.-.ctivities
F.I.C . desires to have a strong laboratory within the plant where alienists, 

biologists and seni-adninistrative sc ien tific  s ta ff could consult 3nd work 

closely together. The laboratory o f the plant should be heavily engaged in 

development work.

The 3ta ff of the chemical laboratory should be ready prior to the completion 

of the production fa c il it ie s  with the establishment of the formulation 

technologies and receipts of the f ir s t  products. I t  is  recommended to 

élaborame alternative receipts for each products using auxiliary materials 

from different sources not to depend on one single source. Further sources 

of local materials should be reveiled and evaluated upon su itab ility .

Further active substances should be adapted fo r local formulation, according 

to suggestions under n i  C.

Standard analytical methods often need to be modified due to variations 

occuring in the raw materials, or changing one supplier o f the chemical for 

another. In such cases methods require zo be completely changed, or replaced, 

by another, methods of analysis developed and provided by manufacturers 

often need considerable development work for reproducible results to be 

obtained by others. There is , thus, a method development required.

Part of the laboratory should exercise routine control of formulated products 

and provide quick intermediate control prior to packing/bottling as well as 

control purchased raw materials.

For the above purposes the laboratory must be equipped with suitable fa c il it ie s  

to perform quantitative determination of active substances by :

-  gas chromatography,

-  thin layer chromatography,
-  :JV/visible spectrophotometry,

-  traditional chemical methods

as well as to perform laboratory scale formulation and physical tests of 

formulations.

The l is t  of suggested equipment 3ee in Annex X III, XT7.

The suggested equipment is  meant to cover the needs of the f ir s t  two year3, 

starting before completion of the plant.
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The biological laboratory should assist the development a c tiv it ies  of 

the Chemical Laboratory by giving in itia tives  for new development subjects, 

controlling the newly developed formulations upon effectiveness both in 

small plot and in extended f ie ld  tr ia ls  as well as perform routine control 

of biological a c tiv ity  o f the produced pesticides.

Another important function of the laboratory w ill  be the preparation of 

literature surveys and reports on current pest, and pesticide problems 

of the country, as well as to handle registration of the new formulations, 

as soon as leg islation  w ill require i t .

The l is t  o f suggested equipment see in Annex X7.

The laboratory should be given the task of collecting technical information 

concerning the production, foraulatioa, analysis, application, biological 

testing and safety aspects of pesticides. A conference room should be 

provided to organize training courses by the management s ta ff or invited 

speakers, both fo r plant personnel and/or customers.

Using the collected information, the laboratory should provide appropriate 

use-instructions to be printed on the labels.

Using the periodicals provided fo r the project an e ffic ien t information 

section could provide information about work done abroad to possibly 

reduce the expensive scien tific  e fforts in Buxqia. By selecting appropriate 

information t i t le  and summary translations could also be undertaken.

Laboratory building

See under VI E.

Safety In the laboratory

See under 71. P,
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5. Specification of buildings and c iv il  works

I .  Management and s ta ff buildings

1) O ffice building

Conventional o ffic e  'building to house the management and adminstrative 

s ta ff o f about 40 persons according to local ñoras, with changing 

room for senior s ta ff supervising the plant,roca for telephone 

exchange, to ile ts .

2) Production s ta ff building

Offices for the heads o f production workshops, the head of maintenance 

and head o f stores, altogether five  persons -with additional 

administrative help comprising to ile t  and shower as well.

3) Locker
Ground store building with white and black changing premises with 

lockers separately fo r street- and working dress. Showers. Number 

o f personnel changing estimated to be 12Q persons. 2Ĉj free 

capacity should be bu ilt in. Laundry to be incorporated. Dirty 

clothes are dropped Into the laundry's collecting chanber.

4) Recreation hall

Groundfloor building, comprises rest room, bar o ffering beverages 

and with fa c il it ie s  to heat ready food or prepare simple food.

Guests area should be parted fo r those who enter from production 

area for rest and others entering from management area, bar centered, 

o ffering fo r both sides. Comprising also to ile ts .

5) Gate house

Ground floor building o f 20 m , conventional design. Equipped with 

strong lights directed to the doors. Controls roads in and out and 

the persone! entrance. Windows for both side.

6) Laboratory building 

Laboratory building

Host of the rooms o f the laboratory must be provided by aircondition­

ing because

- in conditions of average temperature o f 30*C in sumer ana re lative 

humidity o f $0$ no sc ien tific  work can be conducted for long,

- solvents such as ether, benzene, acetone etc. vo la tilis e  rapidly 

at room temperature and can result in explosions,

-  even slight vo la tiliza tion  o f solvents such as chloroform, carbon
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tetrachlcride etc. w ill have long tera toxic effects on workers in the 

laboratory,
-  results obtained from analyses involving volative solvents at room 

temperatures would not be reliab le,

_ noisture would also have detrimental effects on both, chemicals and

samples to be analysed, or stored for longer as reference

-  the very costly and sensitive apparatus used for testing o f pesticides 

may be ruined by fluctuating temperature and excessive atmospheric 

humidity
_ re lia b ility  o f results on such equipment, e.g. 13. apparatus also requires 

airconditioned circumstances.

Accordingly, a two-storey building is recommended to decrease the heat- 

transfer surface o f the building with the following special recommendations s

-  windows need tc be double glassed,

-  insulation should be incorporated below the roof,

-  the roof should overlap the outer wall on the sunny side and similar sun 

3hade should be applied over the ground floor,

-  the outer walls should be constructed of low neat transfer material,

-  incorporation o f a second door at the entrance, as airlock,

-  window area should be lim ited by beginning only at 1.20 a above floor 

leve l.

I t  might be considered whether to employ individual wall airoonditioners 

room by room or to in s ta ll a central airconditioner system.

The chemical laboratory, with its  apparatus, also fo r sai'ety reasons, should 

occupy the ground floor leaving place fo r the biological laboratory, 

conference room, o ffices  and store at the f ir s t  floor. I f  any future 

extension o f the laboratory is planned by P.I.C . i t  would be wise to ensure 

that the foundations and supporting walls are such that a third floor may 

subsequently be added. Above the f ir s t  floor a fla t  concrete roof should be

constructed with insulation with a lightweight roof on i t  with a vented 
lo ft  so as to minimize the entry o f heat and fa c ilita te  the addition o f a 

2nd floor.

Individual access should be provided to each room from a central corridor 

starting from the entrance hall/staircase. A second door i3 incorporated 

with the front door to act as an air-lock. There should be a cantilever



\

-33-

shelter before the entrance to protect arrivals iron rain. The floor 

should be elevated at + 0.2 m above ground leve l with a ran? at the 

entrance. Doors and windows rade o f woodwork, otherwise non-in flatable 

materials should be used. The doors should close automatically. The 

whole building should be surrounded by 0.5 m concrete pavement. 7/iring 

and ligh ting should be ex-proof in the building.

Ground flo o r

The ground floor comprises the following rooms :

1. Cooled store for chemicals and samples, 12 a*

Services : AC 220 7 50 H2 and aircondition

22. Room o f general instrumental analysis, 24 m

Services : AC 220 7 5C H„, aircond. and water

Adequate mains socket should be provided
O

3. Spectrophotonetric and GO room, 12 m 

Services : AC 220 7 50 and aircond., water

train sockets should be provided also for eventual additional instruments. 

Compressed gases should be dispensed from a distribution system 

separate from the main building. A single-room building with 

concrete floor at + 0.1 m above ground, ramp to the doer, vented 

double ceiling roof, size 2 x 3 a, e lec tr ic  ventilators on the ceiling» 

situated on the north side o f the main building houses the cylinders.

The cylinders should be held against the wall by individual chains, 

both those in use, spares and empties. Cases should be dispensed 

by manifolds with changeover units with a line pressure to the 

laboratories of approx. 50 p3i. Stainless steel is the ideal material 

for pipe runs. Piping should terminate with point valves attached 

to the fascia boards within the laboratory with provision for 

reduction to 1/3" for fitt in gs .
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4. Balance room, 6 a

The benches should be vibrationless and should stand on independent 

concrete slabs so as net to be affected by the vibrations of the building* 

Services : AS 220 7 50 Ez with adequate sockets and airccnd.
, p

3» 'Sashing up room, b a

Services s water, na/fna : AC 220 7 50

6. General chemical laboratory for femulation and traditional analyses,
2

36 m . Services required J sains o f AC 220 7 50 H , aircondition and 

water. Piping and wiring should be placed so as to fa c ilita te  eventual 

control and saintenance. One central sains cu t-off switch should be 

located in the entrance hall and marked. Uater pipe branches to each 

room should be provided with taps so as to enable separation of parts o f 

the system. Two fume cupboards should be placed aside each other at an 

internal wall with united vent duct which should pass the laboratory 

wall at ce iling height and continue up to above roof height. The fan 

should be placed outside the wall. Some free wall area should have a 

grid on i t  for fix in g  apparatus.

Drains should be cade o f acid and a lkali resistant piping so sloped that 

waste liquids drain rapidly out o f the laboratory and join the septic 

drainage systec, through a pitch-lined concrete basin o f 1 a  ̂ where the 

wastes are diluted and regularly decontaminated.

7. Physical laboratory, 18 m2

Services : AC 220 7 50 Hz and aircond.

3. Changing cabinet, 3 a2
2

9. Toilet & shower, 3 a

10. Cylinder storage cabinet (outside the building) 3 a2 (see also at 3).

First floor
2

11. Insect breeding room, 18 a , Services ; AC 220 7 50 Hz, water and aircond.

12. 3iological laboratory, 18 a2. Services : AC 220 7 50 Hz> water and 

aircond. Cne fume cupboard, similar to room 6. Adequate number of 

sockets should be provided.

13. Office of the Head o f the Laboratory, 12 a2, airconditicned.
2

14. Office of the Head o f the 3 io logical Laboratory, 12m,  airconditioned.
215» Library/conference room, 38 a , airconditioned 

16. Store, 24 a^ , Services : AC 220 7 50 Hz«



i'edical service building

O-rcurdfloor building, size 40 n comprising '.vaiting room 10 a ,
2 2 consul tins roca 15 a and resting rocn 7,1th t-ro beds 15 a .

Concrete floor at + 0.2 a covered Tilth t i le s , rooms airccnditicued,

vails o i l  painted up to 1.50 a, ¿Massed vindovrs, lightweight

ree f at + 3.00 a overlapping the vails for sun-protection, 0.5 a

concrete walk around the building.
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. Production buildings

11) Liquid formulation workshop

Ground floor building, size 10 x 20 m, concrete floor with sparkproof 

(asphalt) layer, floor leve l at + 0.2 m, walls o f fireproof material, 

height 4 a, lightweight saddle—roof with roof ventilation overlapping 

the walls fo r protection against sun, access through ramps and gates 

suitable for fo rk lift  truck transport. Oates at both ends, windows 

in the side walls not lower than 1.5 n« lain should not enter ! 

B lectric wiring and lights explosicnsproof o u tfit . Puses and rains 

main cn/off switch outside the building in a central panel. ITo 

aircondition. Lightning protection. 0.5 a wide concrete walk 

around the building.

Reference drawing lo .

12) Powder and Granular formulation workshop

Two stories building with groundflocr extensions at both ends. Size 

at groundfloor 24 x 42 m, 1st floor 24 x 24 i ,  extensions 24 x 5 m. 

Concrete floor at +0 .2  a, walls o f fireproof material, height 6 

and 11 m respectively, 1st floor at + 6.0 a, supporting columns at 

6 x 6 a apart. Partition walls, i f  any, preferably rectangular to 

the main axis. Slevator o f 1500 kg payload capacity in the middle o f 

the building, access from both sides. tfalls painted with washable 

paint up to 2 a above floor. Access through ramps and gates at the 

side walls, sized for fo rk lift  track t ra ff ic .  Windows roundabout at 

both levels, at the ground floor not lower than 1.5 a. ¿ lectric  

wiring and lights e^plosicns-proof ou tfit. Puses and mains main 

on/off switch outside the building in a central panel. Me a ir- 

condition. Lightweight saddle-roof with roof ventilation overlapping 

the walls for protection against sun. Rain should not enter. 

Lightning protection. 0.5 a wide concrete walk around the building.

Reference drawing Mo. •

• Stores

A) Store for technical active substances and auxiliary materials

Ground floor building, size 20 x 20 a, concrete floor at + 0.2 m, 

walls of fireproof material, height 4 a, lightweight roof with roof 
ventilation overlapping the walls for protection against the sun,



access through ramps and gates suitable for fo rk li f t  truck transport, 

laces in front wall, windows in the side walls net lower than 1.50 m. 

S lectric wiring and lights explosion-proof o u tfit . Ihses and rains rain 

on/off switch outside the building. 2To airconaiticn. Owe separate roers 

o f 20 m̂  ( 4 x 5 a) each with shelves fo r a) spare parts and reserves, 

rate ria ls  fo r the repair shop, tools, etc. o) expendable rate r ia l used 

in the plant. Lightning protection. 0.5 r  wide concrete walk around the 

building.

Reference drawing 'To. 7385

3) Store for formulated products

Sinilar building to A), size 10 x 20 r, with one crcsswall separating the 

internal space into two equal parts with cne-one access door at both ends.

C) Store for imported solvents

Open store, size 8 x 12.5 a, concrete floor at +0.1 a with 5 cr high,

10 cm wide rim to prevent barrels from ro llin g  of f ,  lightweight roof at 

+ 3.1 m well overlapping the floor, access through ramps fo r fo rk lift  

trucks from two sides, 0,5 m wide walk around the floor. H lectric -wiring 

similar to store A. Lightning protection. One comer is occupied by a 

5 m̂  ( 3 x 3 m) stor* o f solvents fo r the laboratory. Closed compartment, 

aircondition, door from outside. >7all protected against barrels with 

timber slabs.

D) Store for local solvents

Three mild steel tanks o f horizontal cylinder shape and 10 capacity 

each are placed onto concrete supporting sleepers within separate 

concrete reservoirs o f 12 m̂  min. capacity each, join ing to each other, 

with a smaller concrete basin for the transfer pumps joining to the 

three. Steel structure catwalk over the three tanks with stairs serving 

to the pumps. Access to the pumps through concrete stairs. See also 

reference drav/ing ko. 7387» Tented metal shell sun-protected with s ilver 

paint, as the tanks. Sprinkling water cooling. Lightning protection.

17. Service Ruildir.ga

21) ag-n -̂ir workshop
Iroundstore building, size 6 x 20 m, concrete flee r, floor leve l at 

+ 0.2 m, walls o f fireproof material, height 4 m, lightweight roof

-  42 -
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with roof ventilation overlapping the walls fo r prctac 

sun, access through ramps and gates suitable fcr fork !

transport. Three gates at the front, 

lower than 1.5 e. he airconditicn. 

fa c i l it y  for the fo rk li f t  trucks is 1

■windows on the both sides 

The accumulater loading 

.ccated at one end o f the

not

building so as to allow access fc r  the and rrevised wit.a.

su fficient shelter against rain.

22) Tarage

Open shelter, concrete floor at + 0.05  n above road leve l, ligh t­

weight roof, no walls but 0.2 m wall instead a ll round except 

front, hater tap fo r car wash.

23) Transformer house

Conventional building o f the type, concrete flo o r  at + 0.2 r, with 

rasp to the gate, vented roof well overlapping the walls. Size 5x5 a.

24) hater well and rump house

Tube well, head surrounded by a concrete platform at + 0.1 n above 

ground leve l. Pump house 2 x 3 2  s ize, concrete floor, brick waii3, 

ligh t vented roof,

25) Trestle

Lliid steel water reservoir o f 10 m̂ capacity standing on steel 

structure at 12 a height.

26) Tmersencv shower
2

Small compound o f 12 m comprising two easy to access suower 

cabinets (swing door) and to ile ts  with hand wash wells.

. Civic horks

31) Tate and fence

Two gates for lorries coming and going and one personnel entrance 

gate. 3rick/concrete columns and wrought iron gates.

32) ?.oad3

Internal tra ffic  roads bearing the load o f 12 ton trucks, 4CC0 m , 

with sufficient general lighting.

33) Trains •with sentie tank

Trains collecting septic waste water made o f prefabricated concrete 

tubing 0 0.2 m with a slope o f 2 3 0 0  running c. ending in septic 

tank. Connections to buildings 1, 2, 3, 4, 6, 7, 26.
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. \ ? j ;nuater canals and o i l  trap

Shallow concrete canals 0.5  ̂ 3.1 c 7 i  3, following 

the s ite , 1C00 running n. with, a pattern collecting 

the tota l surface o f the plant and leading into one 

passing the water into a concrete basin trap at the

■ the slope of 

the water iron 

trunk branch 

fence, before

35)

36)

releasing to the creek.

Tire fighting water reservoir basin

Concrete basin o f 3 x 4 x 1.5 n L x 77 :c 0 with sides elevated to 

+0.1 a, surrounded with a lew fence.

Burning o it 

A place o f 4 3 x 0.5 

o f f  the plant by 200

. Cia :c 1 size,round wall,surrounded by a fence, 

., wind o f f  direction.
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f .  Safat?r within the 'slant

The formulation of pesticides involves various 

injuries, acute intoxication, deterioration of 

pollution o f environnent. ïïtnost care must be 

of such, accidents. Precaution measures are of

hazards such as mechanical 

health, f ir e  and explosion, 

taken to prevent occurrence 

two different types :

-  personal and organization measures

-  technical measures

As fo r the f ir s t  group, a ll  employees should he given appropriate training, 

every person should know the hazards involved in the plant and especially 

in his work, behaviour in case o f emergency, measures o f precaution and 

aid.

The medical service should check employees prior to employment and 

periodically while working. Cnly personnel of perfect health condition 

should he allowed to work. Rotation of workers at post3 of various leve l 

of exposition may he useful. I t  is  recommended that personnel working at 

higher exposition leve l should be given protecting/conditioning food such 

as milk or fresh fru it .

The good housekeeping is  the basis of safety. Machines processing the 

dangerous materials should he kept tight. As soon as leakages are observed, 

the leaking sources should he eliminated by fastening colts or changing 

gaskets or simply closing openings that should he kept closed. Leaking 

material should be collected and properly treated. ?ume exhausting fans 

must run through a ll  the working hours. Workers should be given clean 

working dresses daily and personal protecting tools as often as necessary. 

I t  is  prohibited to walk barefooted in the workshops.

In general open machines are not allowed to start, running machines are 

not allowed to be opened. While repairing, the fuses of the machine must 

be taken out to prevent unintentional start. Stones, wood or metal objects 

and other alien material must be prevented from getting into the machines. 

Hazard sources should be marked with international or well understandable 

pictogrammes.

Use of open flame and smoking should be prohibited within the total 

production area. A ll e lectric  equipment should be explosionsproof ou tfit.

In the liquid formulation workshop the floor should be made of sparkproof 

material; at repairwork only hammers made o f copper or bronze are 

allowed to be used. Puses should be installed together with the main 

on/off switch outside the workshop buildings and stores, lero line should

J
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be connected to the houses of a l l  e lectric  apparatuses. Rubber «heel trucks 

should be earthed before operations. Pure plastic woven clothing is  not 

allowed to be worn.

Workshops and stores should be provided 'with su fficient nun.her of manual 

fire figh ting  CÔ  apparatuses at well accessible places. In the liquid work­

shop and store additional foam-fire-extinguishers are recommended.

Around the workshop buildings and stores su ffic ien t f ir e  fighting hydrant 

points should be planted with hoses available in glass-fronted locked boxes, 

l i r e  brigade should be organized and regularly trained.

Liquid material from eventual leakage should be soaked immediately by 

sawdust and taken out of the workshop. lumable waste material including 

tom bags and dry weeds from the courtyard should be burnt regularly in the 

burning p it . Effluents from the laboratory and the rainwater trap should 

be regularly controlled and treated as necessary.

Rational tra ffic  rules must be respected also in the plant roads, 20 m/h 

speed lim it is recommended. Customer cars should be directed by clear signs 

to the proper stores. Lumbering of buildings with well v is ib le  number 

shields is  recommended.

Safety in the laboratory

Through using s e lf closing doers and principally fireproof material 

except doors and window frames, there would be a reasonable possib ility 

of isolating a f ir e .  In the staircase at both levels f ir e  fighting water 

mains should be provided with hose attachments so that a f ir e  might be 

fought in whichever room i t  would occur. As an added protection hydrant 

points should be planted at each side of the building, centered, with 

hoses available in glass-fronted locked boxes. One to two manual f ir e ­

fighting COg apparatuses should be mounted on the wall of each laboratory. 

Luring the night a watchman should guard the laboratory.

The central mains cut-off switch in the entrance hall should be marked to 

be turned o ff in case of emergency. Inflammable t.lvents should not be 

stored in the laboratories over the quantity needed for one day. 3 — 5 
days amount according to v o la t ility  is  allowed in the cooled store.

3ulk of the stock is stored in the separate lab. Solvent Store compartment 

within Imported Solvent Store.
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t t . ocst zsteattc :: c? z .ttzszz: '?

— Sumr-a-v o f investment coats

3«ii. Coat element •000 Ks '000 uS$

1 . Production equipment

L-» quid formulation unit
Granular formulation unit
Minerals upgrading unit
Powder formulation unit
Primary stock of spare parts and reserves

354.00 

122.40
117.00
265.00

67.50

Total i 925.90

2. Detailed engineering design £ commission 18$ 164.10

3. Auxiliary equipment 2226.00 248.35

4. Service equipment 150.43 10.55

5. Laboratory equipment 1C0.00

6. Buildings and civil works 11793.00

Total on FOB basis 

Contingency 10$
Crating, shipping, insurance 16.5$

1449 .40 

143.50 

236.30

Total CE value 14209.43 1329 .70

Local currency equivalent (14523.20)

Local transport and other expenses 

Equipment, total 
Erection of the equipment 

15$ of Ser. No. 1

1000.00

(136.30)

(Local currency equivalent) 1094.40

Total i 16303.38 1329.70
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LTo.

3* Production eauioment -  Liauid formlati.on
~S s 
TotalItem denomination ITo.

T733
unit

1,2,3, Storage tank 10,000 l i t . 3 8,000 24,000

4,5,6, Screen. 3 200 600

»>
CO•»
t— Kerosene transfer pump 2 1,300 3,600

9» Kerosene pipework 1 1 ,S00 1,300

10 , Flowmeter 1 200 200

1 1 , Measuring tank 1500 1. 1 2,500 2,500

1 2 , Xylene transfer pump 1 1,300 1,800

13, Xylene pipework 1 800- soo

14, Toxicant decanting pump 1 3,000 3,000

15, rSnulsifier decanting pump 1 3,000 3,000

16,17 Decanting pipewozk 2 1,300 2,600

18 , Hoist 1 3,700 3,700

19, Production vessel 1 22,000 22,000

20, Product transfer pump 1 3,000 3,000

2 1 ,22, Filter 2 1,500 3,000

23, Production pipework 1 2,200 2,200

24,25, Pilling tank 2 8,200 16,400

26, 3ottling machine 30TTLSPAGK 3012 1 217,000 217,000

27, Labelling machine 1 5,000 5,000

28, Holler Conveyor 1 300 300

29, HLectric boiler 1 2,200 2,200

30, Hot water pipework 1 2,000 2,000

31, Hot water pump 1 1,500 1,500

32, Heating chamber 1 2,000 2,000

33, Fan 1 2,500 2,500

34, Pune extracting ducts 1 1,300 1,300

35, Haschig tower 1 3,500 3,500
36, KLectric equipment incl. earthing 1 15,000 15,000
37, Supporting steel structure 1 7,500 7,500

354,000



S.21.

0. Production eauiument. Oracular formulation

"S $ 
TotalItem denomination Piece

ÏÏS3
unit

1 ,1 8 7ibro screen 2 3,500 7,000

2,17 Feeding hopper, 1 m3 2 3,000 6,000

3, Dryer cylinder 1 25,000 25,000

4, Biel o il tack 1 600 600

5, Oil pump 1 1,900 1,900

6, Exhaust fan 1 2,400 2,400

7, Cyclon 1 2,500 2,500

8, Backet elevator 1 4,000 4,000

9,10 Silo, 2 m3 2 2,500 5,000

1 1 , Mixer 1 25,000 25,000

12 , Drum decanting pump 1 3,000 3,000

13, Container 1 1,000 1,000

14, Measuring container 1 1,000 1,000

15, Spraying pump 1 3,000 3,000

16 , Pipework 1 3,000 3,000

19, Packing machine 1 15,000 15,000

20, Electric equipment 1 13,000 13,000

2 1 , Supporting steel-structures 1 5,000 5,000

Total * 122,400
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c•d •

3. Production eauinment. Llinerals UD^xadine

US 3
unit

us 3
TotalItem denomination So.

1,3,5 Hubber conveyor belt 3 2,500 7,500

2, Jaw crusher 1 4,000 4,000
4, Holler crasher 1 6,500 6,500

6, Dryer cylinder 1 25,000 25,000

7, 3hel o il tank 1 600 600

8, Oil pump 1 1,900 1,900
9,16 Exhanst fan 2 3,000 6,000

10, 3ucket elevator 1 4,000 4,000
1 1 ,1 2 Silo 3 m 2 3,000 6,000

13, 7ibro screen 1 3,500 3,500

14, M ill 1 33,000 33,000
15, Powder cyclon with 3 n silo 1 4,000 4,000

17, Supporting steel-structure 1 4,000 4,000

18, Electric equipment 1 6,000 6,000

Total J 112,000

Hnbber conveyor belt for

raw material handling 2 2,500 5,000

Total i 117,000
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5. Production equipment. Powder formulation

US3 US 5
S .11. Item denomination IT0. unit Total

1 , Coarse grinder 1 1,500 1,500

2, Mixer S-1000 1 54,000 54,000
3, Dram decanting pump 1 3,000 3,000

4, Container 1 1,000 1,000

5, Measuring container 1 1,000 1,000

6, Spraying pump 1 2,000 2,000

7, Pipework 1 3,000 3,000

s , _ „ 3  Hopper 1 m 1 3,000 3,000

9, Screw feeder 1 1,500 1,500

10 , Mill UP 315 1 50,000 50,000

1 1 , Powder cyclon with 3 nr silo 1 4,000 4,000

12 ,16 Air filte r 2 8,000 16,000

13,17 Exhaust fan 2 3,000 6,000

14, Packing machine MVP 280 Tf 1 70,000 70,000

15, Cyclone 1 1,500 1,500

18 , Rime extracting ducts 1 2,500 2,500

19, Gas scrubber 1 3,000 3,000

20, Supporting steel-structure 1 4,000 4,000

2 1 , Electric equipment 1 8,000 8,000

22, Elevator, capacity 2000 kg 1 15,000 15,000

23, Stitching machine 1 1,000 1,000

24, Pinal blender M3X 35 S 1 14,000 14,000

Total i 265,000
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7. Primary stock: o f snare carts and, reserves 

Cnrmlete reserves

-5 2 -

S.U. Item » Reserve for 1 3o. US $

1. Pump Sc motor L 7, 8, 12 O 3,600

2. Pump & motor G 5» H 8 1 1,800

3. Pump & motor L 14, 15, 20 2 6,000

4. Hoist & motor L 18 1 3,700

5. Pump St motor L 31 2 3,000

6, Pan & motor L 33, G 6, 20
li 9, 16 , p 13, 17 1 2,500

7. Blectric boiler L 29 1 2,200

8. Pump Sc motor G 15, P 6 1 2,000

9. Stitching machine P 23 1 1,000

Total J 25,800

Snare carta

5?6 of equipment US $ 41,700

Total i US $ 67,500

one-one of Items 1 and. 5 should he mounted on portable 

frame and provided with rubber hoses and serve as 
portable pump for solvents and water respectively

Remark 1
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U. AuxLl iary Ecuinnent

S.N Item denomination No.
2

Unit
US 4 
Unit

K
Total

(oco) 
US 0 
Total

a) Transport and eomraiHleatioBa 1312.00 5.00

1. 6£ ton Lorry 2 201.0C 402.00
2. Magda Jeep 2 130.00 260.00
3. 2  ̂ Light 'Track 2 150.00 300.00
4* Road tanker car 1 350.00 350.00
5. Telephone Exchange 1 5.00 5.00

b) Utility 114.00 185.40

6. Electrical power distribu-
tion equipt. (Transformer,
nahli* etn.) ¡̂ee ¿p̂ es; Xpt 1 set 168.00

7. Firefighting mobile unit 1 2.00 2.00
8. Fire extinguisher 60 0.20 12.00
9. Water pump and well tubing 1 7.00 7.00

10. Trestle 1 100.00 100.00
11. Drinking Water Unit 2 1.00 2.00
12. A r̂ conditioner 24 0.35 3.40

e) Repairshop Equipment 28.00

13. Set of Tools 1 20.00

d) 750.00 33.45

14. Forklift Truck, 3 t with
charger 1 7.00 7.00

15. Forklift hand trolleys 10 0.70 7.00
16. Standard pallets 1000 0.75 750.00
17. Platform scale 1000 kg 1 3.50 3.50
18. Platform scale 250 kg 5 3.00 15.00
19. 1 Control Scale 50 kg 1 0.40 0.40
20. Lot No. printer 1 G.05 0.05
21. 7acuum cleaner 1 0.50 0.50

s) Itiscellaneous Z Æ 5.00

22. Protective clothing (one lot) 50.00 5.00

T o ta l i 2226.00  243.35
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Servlcs squirmer,*
000 )

3r « !
) Denoniraticn i îty  

1

V

Chit Pride ! io ta !
Jc. f» 1 » Z  1 j 0 î> 1 u r - V

4.) O ffice equip ment 111.43 3,25

1. 'typewriter 5 4.00 20.00

2. Calculator 4 0.62 2.48

3. Photocopier 1 7 .C0 7.00

4. Safe à cash boaes 1 7.00 7.00

5. Pumiture 1 set 32.CC

6* Teaching aid equipment 

-  overhead projector & screen 1 0.55 0.55

-  slide projector 1 0.70 0.70

3) Canteen 3.00 o.ao

Hefrigerator 1 0.50 0.50

Deep freezer 1 0.30 0.30

Pumiture 1 set 3,00

C) liedical Service 3,00

Pumiture 

D) Laundry

hashing machine

1 set 3.00

1.50

1 1.50

62.00

1.50

S') Laboratory

Pumiture 1 3et 62.CC

P) Locher 6.00

Pumiture 1 set 5, CO

150,43 10,55



Denomination.

J. Laboratory equipment

US 3 US 3 
Unit Price Total

3er,
'To. 221

1. Microscope 1 1,000 1,000

2. Refractomet er, 43BE 1 1,000 1,000

3. SA3TCRITTS analytical balance 1 1,050 1,050

4. Qiick balance 1 100 100

5. Technical balance 1 20 20

6. Digital pE/mV meter 2 600 1,200

7. Z4BL FISCHER apparatus 1 400 400

8. Water bath 3 220 660

9. Thennostat 1 400 400

10. Magnetic stirrer 1 60 60

11. Magnetic stirrer, variable 1 85 85

12. Magnetic stirrer and hotplate 1 160 160

13. Variable speed stirrer 2 130 260

14. Sieve set 1 320 320

15. Sieve shaker 1 820 820

16 . Hotary evaporator 2 1,000 2,000

17. Ball mill 1 400 400

18. Melting point apparatus 1 1,000 1,000

19. Flash point apparatus, A3EL-EE27SEY 1 600 600

20. Plash point apparatus, IIARCUSSCK 1 500 500

21. Thin layer chromatography kit 1 1,500 1,500

22. Glass water-still 2 265 530

23. Heating mantle 2 85 130

24. Hotplate 2 55 110

25. Muffle furnace 1 100 100

•VOCM Radiant heater "Electric Bunsen” 2 75 150

27. Infra red lamp 3 22 66
bulbs 10 10.50 105

28, Fume cupboard 2 600 1,200
29. Pome extraction plant 1 1,300 1,300
30. Refrigerator 1 200 200
31. Coffee t t 2 20 40
32. Oven 2 400 800



3er.
Ho* Denomination Qty

us $
Unit Price

us a
Total

33. Oven 1 500 500

34. Hinsing device 1 400 400
35. Dehund di-fier 1 700 700

36. TLC spray cabinet 1 750 750

37. Constant voltage transformer 2 1,200 2,400
38. Potentio graph 1 4,300 4,300

39. Stainless steel tubing 1 3,000 -3,000

40. Signa 3 3 Gas Chromatograph 1 31,100 31,100

41. Lambda 3 ¿1C Spectrophotometer 1 11,500 11,50 0

42. General equipment, specified - 9,000

43. General equipment, unspecified am 8,084

Total i 90,000

3io. Lab. equipment

44. Potter spray tower 1 2,000 2,000

45. Micro applicator 1 750 750

46. 1 ml a ll glass syringe 5 24 120

47. Analytical balance 1 1,050 1,050

43. ^iick balance 1 100 100

49. Olympus stereo microscope 1 1,000 1,000

50. Environmental chamber 3 200 600

51. Autoclave 1 1,500 1,500

52. Oven 1 500 500

53. General equipment, specified - 750

54. General equipment, unspecified • 1,630

Total t 10,000

Grand Total > 100,000
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The management of the plant should, cover the following wain functions :

-  Selection of products to be formulated -  in coordination 

with ordering body;
-  Development of the formulation technologie;
-  Acquisition of raw materials;
-  Production;
-  Qiality Control;
-  Storage and transport;
-  Organization and coordination of a ll functions.

Proposed organization chart is shown in Pig. 3

Job description

General Manager

It is the responsibility of the General Manager to coordinate and control 
a ll activities. As a member of the Plant Protection Coordinating Committee 

he maintains official contacts with Agricultural Bodies. Guides the 

development work of the laboratory. Eesponsible together with the Head of 
Laboratory for the good quality of the products. Takes the necessary steps 

to have a well trained, selected staff*

Deputy General Manager

Assists in activities and shares responsibilities of the General Manager. 
Especially responsible for the proper condition of the production equipment, 
the continous maintenance and the general safety of the plant. Llaintains 

contact with the Medical Service. Initiates extensions/modifications of 
the facilities as justified by market studies. Takes care of continous 
training of the staff.

Production Manager

The production manager prepares monthly work plans and controls daily 

manwork, material flow and production workshops' output, level of material 
wastes. Supervises the general order of the. plant with special respect to 

the proper storage of raw materials and good housekeeping in the workshops, 
effluents' and waste material treatment. Takes necessary sleeps for 

provision of replacement equipment, i f  necessary.
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Head of Planning Department

Maintains contact with, customer organizations and prepares yearly purchase 

and sales plan. Takes care of purchases of auxiliary and other expendable 

rat erial/e quipment. C onero Is timely inflow of materi als and delivery of 
products* Supervises the maintenance workshop activities.

Head of Laboratory

The head of the chemical laboratory exercises routine control of manufac­
tured products and arriving raw materials. It  i3 important to control 
stated active content of technical active material purchased in order to 

develop proper receipts and obtain formulated products of appropriate 

active content, flh ile manufacturing he performs quick intermediate test­
ing of the products prior to packing or further processing (dust 
concentrates). Controls proper sampling of the material.

$iicknes3 in control is essential. Simple control methods with approximate 

results in time are better than to accomplish Q.Q1?S exact results too late.

Develops methods of decontamination/neutralization of waste materials and 

effluents.

Conducts development work as outlined in VI. d.

Head of 3iological Laboratory

Performs routine biological control tests both on the manufactured 

formulations and the new formulations developed in the formulation labors  

tory. Maintains professional contacts with the Agriculture, both the 

authorities and the research organizations. As soon as registration of 
pesticides will be regulated by law he has to take care about registrations 

of new products.

Follows the reports of international literature about pest problems and 

recommended control measures. Prepares surveys and reports on current pest 
and pesticide situation in the country and initiates new pesticide 

formulations which offer good market possibilities.

Pl ans and co; rdinates the work of the mobile application and marketing 

group, which has a double role by organizing and performing pest-control 
experiments on various crops at various parts of the country i
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-  conveys information to the famaers In form of shows of 

treatment and evaluations,
-  gathers information among the fanners about important 

pest problems

Prepares proper label-texts for the products including use instructions 

and warning about hazards in local language as well as leaflets with the 

q̂ rriB content with illustrations*

Workshop heads

They are responsible for the daily , output and good quality. Organize the 

daily work of the workshop, take care of the timely provision of raw 

material and delivery of the formulated product to the store, record 

production figures and irregularities in the diary of the workshop. 
Supervise the technical facilities regularly and call for repair and 

maintenance as necessary. Train the personnel, maintain discipline and 

procure good housekeeping.

Head of maintenance and repair

Hesponsible for the good condition of the production facilities and 

efficient work of the Repair Workshop. Prepares yearly maintenance program 

and organizes the work according to it. Supervises regularly the condition 

of the production machines of the plant. Supervises the inventory of 
spare parts and takes care of ordering spare parts or replacements in time. 
Trains both production qnd repair personnel on the proper use of equipment. 
Takes care of respecting safety regulations while repair work.

Head of stores

Responsible for the proper and safe storage of raw -  and formulât4d 

materials, registers arriving and sold goods. Llaintains cleanliness and 

good order in the stores, directs the transport of material within the 

plant according to instructions of Workshop Heads. Trains his personnel on 
proper handling and storage practices*

Heads of  Administration and Accounts Department

Traditional duties and responsibilities
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3, Trees of work in the giant

Hereunder a lis t  of typical activities is given as a guidance for 

distribution of individual protection tools t 

1 ) Transport and handling of material

2) Minerals upgrading
3) Granular formulation
4) Powder formulation
5) Liquid formulation
6) Active substances handling.

3er. He commended Type of work :
No. protecting tools J 1 2 3 4 5 6

1. Working clothes + + + + + +

2. Cap + + + + +

3. Hubber sole boots + + + + +

4. PTC apron + +

5. Gloves, leather palm + + +
6. Gloves, rubber + + +

7. Goggles + + +
3. Pace shield + +

9. Respirator, dust + + +
10. Bespirator, vapours + +
11. Bubber boots +



IX . H.g'LHiEHTATIOH HAR CHART

A revised nnd completed bar chart fo r the uotivitlea o f the 

Implementation ie suggested hereunder l

Iaaue o f Tenders 
Contract awarding 

Master plan ready 
Clearing o f s ite 

Soil Teats 
Detailed design I 
Details fo r Prod, building 

Detailed Design I I
Construction o f -

Production, stores, repair workshop,
Laboratory, Transformer, Water well A pump house
Order o f Lab. equipment 

Arrival o f Lab. equipment 
Installation o f Lab.
Laboratory work begins 
Construction o f -
Roads, gate & fence, stores, other oivlo works, 
o ffic e , Locker, other management buildings
Ordering Local equipment 

Arrival o f Machinery 
Installation o f Machinery 

Tria l Production

1983

2

----  -----



-62- Auriez I

3Z!3ij:'-iì'jic:ts and bsrscits ccntactzd

United ITations Personnel

'Ir. Srling Dessau 
¿Ir. Zevia LIc.Grath 
LIr. Jerzy 3. Gorski

7 Sao Hso Horn
l!r. Terence J. Crowe

Dr. C. Hugh Rende11 
lir. J.I7. Sdmunds 
Dr. Sadananda Pattanayak 
Llr. Piesing D. Aaen

Phamaeeutical Industries Corporation

Resident Représentative, 7NDP 
Assistant Res. Rep., 7NDP 
Senior Industrial levelopcent 
Field Adviser, HID?
Programme Officer, UNDP 
Plant Protection Officer / 
lean Leader, PAO
Pesticide Application Officer, PAO 
Consultant, PAO
Bpideoiologist/Tean Leader, 7KD 
Pood and 3everage Production 
Hzpert, HO

7 3a Nyunt 
7 Saw LIyint 
7 3an Yi 
7 Tfin Zyi

7 ¿Jyint Swe 
7 Aung ¿¿in 
7 Wnri Tin *7in 
7 '¿vo Lay

a Jr--; nt 1 tune Corporation

7 Than Lynn 
7 Saw Benny Tun

health Den art cent

Dr. Nyunt Hlaing

Hanaging Director 
Planning Director 
Deputy Planning Director 
National Project Director, counter*-

part
National Project Manager, "
Production lianager, "
Head of 3io. Laboratory, "
Head of Haiatenance, "

Deputy General Manager 
Deputy General Lianager

Deputy Director

Construction Corporation 
Architecture Group II

7 Kyu Kyaw Group Leader
7 Tin Uyat Deputy Group Leader

"•in-no- Corporation No. 1

7 Zyaw Aung 
7 Aung Nyunt

Deputy Director 
Deputy Director
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Annex. I I

Sown Acreage of Main Crocs In 3urma 
1981/32

Serial
No# Crops

Area
(thousand acres) b

1 Paddy 12600 >+9.6

2 «'heat 260 1.0

3 Maize 7̂0 1.9

b 3eans and pulses 2050 8.0

5 Groundnut 1500 5.9

6 Sesamum 3500 13.8

7 Sunflower 260 1.0

3 Cotton 590 2.3

9 Jute 150 0.6

10 lubber 200 0.8

11 Sugarc ane 270 1.1

12 Tobacco 150 0.6

13 Other crocs 3*+oo 13. ̂

Total • 2 5 I4OO 100.0
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U tiliz a tion, of .Insecticides 
(1981/82, provisional figures)

Ser.No. Crops Insecticides
*000 Lbs Gallons

1 ?addy, ¡tfheat, Maize 8*+l 1*6206

2 Groundnut 321 23 2 1

3 Sesainum lo 2012
if Cotton 526 33097

5 Jute 2 265

6 Pulses 563 1598

7 Potatoes 31 290

8 Sag arc ane 29 100

9 Sunflower 5 162

10 Vegetables - 603

11 yj.llet 15 -

12 Others 30 2lo*f

Total s 2379 88818

Rate of growth

Year
Insecticides

Lbs
Utilized

Gallons

1977/78 7860 15 IO8606

Î973/79 822315. l3Wf3

1979/80 1130017 81*4+9

1980/ 81 13529^ 1̂ +9768

1931/82 2375355 88818
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Insect nests and. diseases in Burma

A) Insect Pests
Common ¿Tame Scientific Same

Paddr
Rice Swarming Caterpillar Snodoutera mauritia 3QI33GTAL

Rice gall midge Crseolia orvzae TOOIMiASCH

Rice case worm MvnDhula deuunctalis GUEKEE

Rice bispa L id  adisca 0LI72SR

Rice stem borers >
-  yellow stem borer TrrDorvza. incertulas 7ALR3R

-  pink stem borer Sessamia inferens WALK3R

- dark-headed stem borer Chilo Polychrysa R3YRICK

-  striped stem borer Chilo sucnressalis WALKHR

Rice ear bug Lentocorisa acuta TE0H3SEG

Rice ear cutting caterpillar Mythima separata WAUER

Rice grain-nibbling caterpillar Cirohis unicuncta HA7

Rice leaf binding caterpillar Pamara mathia (Pb.;

Rice leaf butterfly Melanitis iscene (Cram)

Rice stem gall fly Pachvdinlosis orizae ( 7.2.1 )

Red hairy caterpillar Dasvchira securis )Hb.)

Wheat

Aphid Rhocalosichum maidia Pitch

Termite Odontotemes abesus Hamb»

Sorghum
Army worm Mythima secarata WALK3R

Chafer grub Lachnosterna se.

Liaise

Leaf eating caterpillar Spodoptera litura (P.)
Aphid RVionaloain'nnm maidia Pitch

Pink stem borer Sesamia inferens 7AIX2R



Gormon Nace Scientific llame

Sesamum

Common hairy caterpillar Diacrisia obligue «7ALK3R

Chafer gmb 

Deaths head moth

Anómala anticua GULL 

Achercntia stjx TESTíTOOD

Leaf roller Anti^astra cataluanalis Dup.

Sunflower

Leaf roller Archius micaceana WALK3R

Leaf eating caterpillar Snodoutera mitura

Groundnut
Common hairy caterpillar 

Leaf miner binder

Diacrisia obliaua '3ALK3R 

3iloba subsecivella ZCT.TSP

Chafer grub 

Hoppers
Anómala antioua GULL 
Hmuoasca su.

Peas and Beans

Elea beetle Innerodes suturalis Mota

Common hairy caterpillar 

Cut worm
Diacrisia oblicua WALE3R 

Aícrotis Ípsilon 2ETEÜAGEL
Lady-bird beetle Snilachna dodec^ati riTTRMSH
Boll worm Heiiothis aaaig?ga (hueer)
Spotted pod borer caterpillar 

Bruchids

Haruca testulalis GETfZR 

3ruchus phaseoli GULL

Leaf eating caterpillar 

Leaf roller

Bruchus gtom sis L* 
Prodenia litura (Fabr.1 
Archíns qicace^na WALEER 

Qrgvia turbata (Butlr)

Red spider mite

Aphids
Jassids

Sp^oqus sp.
Tetranvchus bioculatus (77.M)



Common Name Scientific Name

Cotton

Cotton leaf roller Svleota derogata P.

Spotted boll worm 

Pink boll worm

Farias vittella F.
Pectinonhora gossvoiella SAUNDSR

American boll worm Heliothis armigera HU3NER
Red cotton bug Dvsdercus cingulatus F.

Cotton aphid 

Cotton jassids 

Leaf roller

Aohis gossyoii 
Fmpoasca Spp.
Archins micaceana WALKSR

Red 3pider mite Tetranvchus bioculatus ( ’Z.li)

Sugarcane 

Chafer beetle at i ssrino-him iaoressicolle ARROW 

and Lachnosterma SP.

Pink stem borer Segamia inferens 77AIZ3R

Striped shoot borer Cfcilo infuscatellus SNSLL

Jute

Jute apian 

Semi-looper
Common hairy caterpillar

Anion corchori MARSHALL 
Anomis sabulifera GJENNE 

Diacrisia obliaua WALKER

Potato

Cut worm Aarotis iosilon fib ¿NAGEL

Lady-bird beetle 

Green bug 

Potato tuber moth

Scilachna 28-Punctata F.
Nezara viridula L«
Phthorinwaa ooerculella ZELLZR

3) Diseases

Rice blast Pyricularia oryzae
3acteria leaf blight 
Cfra disease Ditylenchus angustus

Sesamum
Phyllody 

Stem rot
(caused by a 1I.C) 

Iilacroohomina phaseolina



Scien tific  ITameConaaon Name Scientific I-Tame

Groundnut
Cercospora leaf spot -fv-cosohacrella arachidis

Cotton

3acterial Blight Xanthomonas aalvae carom

Sugarcane

Bed. Hot Phvsalosoora tucumanensis

Smut Ustilaoro scitaminea

Potato
Laye blight of potato Fhytonhthora infestans
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FOOD AND 
AGRICULTURE 
ORGANIZATION 
OF THE
UNITED NATIONS

ORGANISATION 
DES NATIONS 
UNIES POUR 
L'ALIMENTATION 
ET L'AGRICULTURE

ORGANIZACION 
DE LAS NACIONES 
UNIDAS PARA 
LA AGRICULTURA 
Y LA ALIMENTACION

PLANT PROTECTION A N D  QUARANTINE 
PROJ ECT  B L R  SI 00'

Ref.:

Mail Address: C o UNDP «
P C. Bcj 650 
Rangoon BURMA

Phore : 3:121, 33405
Cable : POOD AGRI RANGOON
Tciex ■ • FOODAG BM 21505

Mr. I. Bendefy 02 November 1983
UNIDO Consultant 
c/o UNDP 
Rangoon

Dear Mr. 5endefy,

LOCAL FORMULATION OF PESTICIDES

We believe that satisfactory pest control on over 98% wi the 
crops in Burma can be achieved if the Agriculture Corporation holds 
stocks of five insecticides, each available ir. EC formulation for 
general farmer use and a smaller quantity of ULV formulation tor 
emergency use and other special campaigns.

Rice Insecticides
Our criteria for choosing a general purpose rice insecticide
are as follows:
1. It should give satisfactory control of the common Burmese 

rice pests
2. It should be of low mammalian toxicity
3. It should have a low toxicity to fish
1. It should be cheap i.e. a commodity - not a speciality 

product
5. It should not be liable to cause outbreaks of Brown Plant 

Hopper by killing beneficial species.

We have chosen fenitrothion (Sumithion) and phenchoate (Elsar.;
as the twe materials coming closest to our needs.
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Mr. I. 3endefy - G2 Movember 1963

Cotton Insecticides
Although cotton occupies a relatively small acreage it 
consumes a large proportion of the pesticide used in Burma, 
we believe that it is essential to have a spray programme 
based on three products - a highly selective material for 
sucking pests and tvo products from different chemical groups 
for boilworm control. , All three pesticide-, should be of 1 cw 
toxicity to mammals and bees.

The three products selected are chiometon (Ekacin), endosulfan 
(Thiodan) and ona or other of the synthetic pyrethroids - 
either cypermethrin (Cymbush), deltamethrin (Decis) or 
fenvalerata (Sumicidin).

Other Crops
Pests of groundnuts, sesamua, jute, pulses etc. can be 
controlled either with a "rice" inseccicide or a'"cotton" 
insecticide.

A small quantity of 40% aldrin WP ana 35% carbaryl UP would 
also be useful but it would be better to import these since 
the foreign exchange savings from local formulation would be 
negligable.

There may be some demand In the future for sand-based granules 
for rice pest control. Diazinon, carbofuran or quinalphos are 
possible active ingredients.

3/-
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Mr. I. Sanderv - 02 -November 1983

SUMMARY

sitr.sr

or

Estimated requirements, 

litres

or

50% fenitrothion EC 200 000

50% fenitrothion ULV 10 000

50% phenthoate EC 200 000

50% phenthoate fc’LV 10 000

25% thicmeton ¿lo 50 000

12.5% thiometon ULV L. 000

35% endosulfan EC 75 000

25% endosulfan ULV 5 000

10% cypermethria EC r\ r* r*
Vj O'J

1.3% cypemethrin ULV 5 000

2.5% deltamethrin EC 45 000

0.5% dei camechrin ULV 5 000

17.5% fenvalerate EC 45 000

3.5% fenvalerate ULV 5 000

T.J. Crowe

\

1984

C.H. Rendei!
(Pesticide Application Officer) (Team Leader)
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iiBVISy CF TEE ?CSMULATICN CAPACITIES
Introduction
Burmese economy is dominated by Agriculture, accounting for nearly 40fo 
of the Gross Domestic Product, $0-95$ of exports and almost JOfo of total 

employment. Crop production contributes about JOfe of the total agricultural 
output with paddy accounting for half of this percentage. The national  

20—year development plan (1973-1993) foresees an annual growth rate of 
5.9$ in GDP and 4.8$ in agriculture. Since 1976 an annual  growth of 
has been realized for both.

According to 3.M. Lazarevic * insect pests in the sixties were not so 

serious a problem as they were in 3cme neighbouring countries» This might 
have been partly due tc the traditional farming and indigenous 3eed and 

varieties s t il l largely used in the country. Traditional crop varieties 

h^d unconsciously been selected for pest and disease resistance over many 
years. Most of the crops were grown in the monsoon and the harvest was 
followed by a long fallow period. Prom the total area of 20.32 mill, acres 

sown in 1965-66 with different crops and fruits only 576 thousand acres 

were reported attacked by insect pests and of that 393 thousand acres were 

protected by insecticides (1.5$).

A major change came in 1977» when new high yielding varieties (HYT) of 

paddy began to be introduced on a  "whole-township" basis. The programme 
has proved extremely successful in raising yields**. To date 32 townships 

out of a  total of 287 rural Townships are now growing EYV. The technique 
is now being used to expand the production of other crops such a3 cotton, 

wheat, maize, groundnuts, sesamum and sunflowers.

Also in recent years there has been a great increase in multiple cropping. 
The expansion of irrigated areas has permitted crops to be grown at each 

season of the year.

Experience in other Asian countries has shown that the introduction of HYV 

end the expansion of multiple cropping inevitably leads to a great change 

in the status of various pests and diseases. Consequently the Government 
decided to strengthen the plant protection services and set up an entirely



new Plant Protection Section with the Extension Division o f the Agriculture 

Corporation. The activ ities  became operational on 15 îîarch 1Ç30 and provide 

today a reliab le basis for the rational increase o f chemical pest control 

bu ilt in into int grated pest control programmes.

In addition to the agricultural usage the application o f pesticides as 

cockroach, mosquito and other pest k ille rs  is  indispensable for the successful 

implementation o f the environmental health programme, public health 

protection and disease control (malaria and other vector borne diseases) •

Safe insecticides are needed also fo r the population to enable keeping the 

household free o f insect pests.

Analysis o f pesticides1 imports

The analysis o f pesticides' imports using the data covering the years 1574

through 1583 has been 

capacities set forth

carried out in order to review the formulation 

in the project document BUB/80/011/a/01/37*

COMuCDITT rotai import 
in 9 years

KftTTiTTniin import 
within 1 year Importer

sum ES  

Diaainon 10 G 5 t 5 Agri.Corpn
Thinet 10 G 10 t 10 ft

Abate 1G 9.5 t 5 Health Dept

Total : 24.5 Average j 3t/y

DUSTS

Aldrin 2.5 DP 500 t 500 t Agri.Corpn

Aldrin 5 DP 2800 t 1000 t ft

Elsan 5 DP 10 t 10 t rt

Lindane 13 DP 930 t 300 t ft

Damfin 2 DP 62 t 52 Agri. Trade
Lindane 26 DP 62 t 57 t ft

Total 1 4364 t Average : 485t/y

■SETTABLE POWDERS

Carbaryl 35 WP 1360 t 600 t Agri.Corpn
DDT 75 WP 230 t 180 ft

DDT 75 WP 1788 t 283 t Health Dept
Total : 3378 t Average : 375t/y
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cchcehtratsd licbtds (inci. UL7)

Dine cron 50 SC.7 53.4 th.l 23.4 th.l Agri.Corpn

Dino 750 SC.7 5 " 5 ft ft

halathion 7O EC 1024 " 341 tl It

Daafin 950 3D 17.7 *• 10 ft Agri.Trade

Huvan 1C0 20 5,2 " 5.2 ft tl

Nuvan 100 SC 4.5 " 2.3 ft It

Halathion 96 ULY 19 .S 11 11.3 ft Health Dept

Total : 1134.6 th.l Average : 126 th.l/j

ELHJLSIFIA3LE CCHCEHTHATSS

DDT 25 3C 501 th.l 229 th.l Agri.Corpn

Diaainon 40 EC 7.5 " 5 ft It

Elsan 50 EC 57 " 34 It n

Endrin 29«5 EC 1092 " 273 ft ft

Endrin 20 EC 364 " 364 ft It

SPS' 50 EC 63.5 " 45-5 ft It

Fenthion 50 EC 7 " 3 ft Health Dept

Baygon Oil 20 EC 7.5 " 3 ft Agri. Trade

Baythion Oil 500 EC 6 . 5  ” 5 It It

Total s 2111.0 th.l Average : 235 th.l/
y

rciac alts

llethyl Bromide 331 t 241 t Agri.Trade

Al. Phosphide 2.6 t 1 . 2 t It

Total : 333.6 t Average : 93 t/y

The foregoing figures axe commented a3 fo l lo w  :

E : u r . i , g a n t 3

Fumigants do not need formulation o f the kind, planned, accordingly they 

were not considered at the planning o f capacity.
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Justs and tfettable Powders

Field strength dusts dominate at present the imports o f pesticides. Figures 

show considerable fluctuation year to year and do not indicate a trend ox 

increase. The steady growth may be observed at u tiliza tion  figures, see 

inner. I I I .

Trends o f up to date pest control practice considering' environment pollution 

and hnaan health hazard aspects suggest a sh ift o f product usage from JP 

formulations o f persistent crgano-chlorines to less hazardous active 

substances and more convenient formulations (see Annex.7 ). Considering 

further factors such as traditions o f pest control practices, ju s tified  use 

of the products on lim ited areas and the overall growth o f pesticide 

consumption, a constant quantity o f the average imports (430 t/y) is 

suggested as a basis for the planning o f the dust formulation capacity.

Formulation o f Garb aryl 35 WF is  not recommended for loca l implementation 

due to the l i t t l e  or no percentage o f possible local material inputs.

The Health Department has a re la tive ly  stable demand o f DDT 75 TP. The 

average shown is  225 't/y* It  is  recommended that the product should be

formulated at a strength o f 50 TF, accordingly the demand to be increased to 
340 t/y and this quantity be taken as basis fo r the capacity planning.

The project document foresees for the powder formulation a capacity o f 3 t/day 

DP or 2 t/day TP production. The below table o f possible production 

programmes fo r one year shows that this capacity matches the demands shown 

above.

Dust powder 3 t/day lettab le powder 2 t/day

days tons days tons

0 0 240 430

40 320 200 400

60 ¿00 180 ¿60

U o o 3co 140 280
240 1920 0 0

Cn the above basis DDT 50 T7P and Lindane 26 DP have been selected as products

to be manufactured and for planning purposes.

Liauid Formulation

Imports o f liquid pesti cides 3how a total average o f 360 thousand iiters/year

but of this some concentrated products need no formulation. For local



formulation only the type o f emulsifiable concentrates and the low concentration 

ZL7 products nay be considered, o f which the average import amounts to 

240,000 l/y.

The recommendations given in the above cited le tte r  from Plant Protection and 

^îaraatine Project foresee a quantity o f about £,00,000 litres/y* This means 

that the one thousand I . 0/day capacity fired  in the project document 

(equalling 10,30,000 l/y) covers also the growth o f the demand for 

considerable time, which can be forecasted as soon as the project w ill be 

onstream.

Calculating an average rate o f 0.3 lit/acre the total capacity covers 3,600 

thousand acres (fo r  one spraying) that is  14/' o f the tota l cropped area in the 

country. Considering the certainly occuring growth o f the demand fo r liqu id 

pesticides a provision for possible extension i3 recommended at the preparation 

o f the plans for the plant.

Products given in the cited le tte r  have been taken as examples for the 

production and basis for the planning.

Oranules

The use o f granular pesticides offers the following advantages to the users :

-  readiness to use : they not require to be mixed with water, 

non-availability o f water in many areas and inconvenience of the 

transportation o f 150-250 l i t  water per acre stands across use o f 

10-20 kg/acre granules,

-  re lative safety due to the low concentration, non-volatility and 

non-inflammability,

-  easy distribution,

- no danger of a ir -d r ift .

In spite o f these advantages the actual imports are very low and eventual. The 

fact may be ascribed to the fact that due to the low concentration the transport 

oc3ts referred tp the unit active ingredient are re la tive ly  high. I t  can 

certainly be assumed that as soon as a local formulation w ill 3tart, the demand 

w ill grow rapidly. Accordingly the capacity o f 1 tcn/day to ta lling  240 t/y 
production 3et forth in the project document can be considered as ju s tified  for 

a p ilo t production. Supposeing the use o f a.g Diazinon 50 against rice pest.; 

at a rate o f 15 kg/acre one year's production covers 16,000 acres, C . i3/j o f 

the total area under paddy.

Oiazinon 50 has been selected as suggested fir s t  production, together with some 
quantity o f Temphos 50 used against disease vectors.
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Suasarr

Sunnarizing the proposed consents and considerations the following 

production programme is  suggested both for starting the production in the 

plant and for planning purposes (quantities below 10 t were neglected) :

Dust Powders : Lindane 26 DP 480 t

ffettable Powders : DDT 50 WP 360 t

3ml3i£ia£Ie con<re&a*gs : Penitrithion 50 3C 335,000 l i t

Penitrothion UL7 17,000 l i t

Phenthoate 0X7 17,000 l i t

Thiometon 25 3C 35,000 l i t

Sndosulfan 35 SC 125,000 l i t

Cypemethryn 10 SC 75,000 l i t

Or^nules : Diazinon 5 0 230 t

Temephos 5 O 10 t



ACTIVE SUBSTANCES RECOMMENDED FOR DEVELOPMENT
Annex VII

S.H.
Common Name 
Formulation Producer Uae Tbxicity 

p.o. LD 50 
HigAg

1) Aldrin
25-40>i WOP 
2,5-5/ DP
1.5/ fe r t i l iz e r  mix

Shell Int. Co.Ltd Non systemic and persistent insecticide, 
e ffective  against so il insects and not 
phytotoxic

67

2) Chloropropylate
25/ EC

Ciba-Geigy AG non systemio contact acaricide suitable for 
use on fru it, nuts, tea, cotton, vegetables 
and ornamentals

5000

3) Chlorpyrifos-
methyl
24i EC

Dow Chem. Co. broad range insecticide effective by contact, 
ingestion and by vapour action but non systemic. 
Used in stored grain, to control mosquito(adult) 
f l ie s ,  aquatio larvae, household pests and 
various fo lia r  crop pests

1630-2140

1

4) Cyanophenplioa
2%  EC 
1.5/ dp

Sumitomo Chem. Co. effective  insecticide against rice borer and 
ga ll midges, cotton bollworm in tropical areas 
and against lepidopterous larvae and other 
inaect pests o f vegetables in temperate zones

89

5) Dichlorvoa
(DDVP)
50/ EC

Ciba-Geigy AG 
Shell Int. Co. 
Bayer A.G. 
etc.

contact and stomach insecticide with fumigant 
and penetrant action. Used in household and 
public health, against stored grains pests, 
for crop protection against sucking and 
chewing insects

56-108

I
■Vj
00

(
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s .n .
Common Name 

Formulation
Producer Uae Toxicity 

p.o. LD 5G 
mgAg

6) Dicofol
1ti.5í¿ WP

Rohm &. Haas Co. non systemic aoaricide with l i t t l e  
inseaticidal a c tiv ity . Reaomuended fo r 
the control o f mites on a wide range 
o f crops

668 -  882

7) Dioxucarb 
40-50 WP

Ciba-Geigy AG Contact and stomach insecticide used in 
the household and against many sucking 
and chewing fo liage pests including aphids, 
has rapid "knockdown" action

6 0 - 8 0
dermal
3000

8) Etrimfoa 
50yi EG 
%  G

Sandoz A.G. broad range non systemic insecticide 
against Lepidoptera, Coleóptera, Díptera 
and to variable extent Hemiptera

1800

9) Fonnothion 
24-33i;S EC

Sandoz A.G Contact and systemic insecticide, against 
wide range o f sucking and some chewing 
insectB

365-500

10) Maiathion 
25-50 EG

Sumitomo Gh.Co. 
American Cyanamid 
Co.

non systemic insecticide and acaricide 
against wide range o f agricultural, 
horticultural arid household pests

2800

11) Methaci'ifos 
1-J$£ UP

Ciba-Geigy AG Used mainly on stroed grain pests 678

12) Salithion
2%  EG 
2%  Iff
%  G

Sumitomo Ch. Co. wide range insecticide for use against rice 
ga ll midge and cotton bollworm

180

I

vO
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Annex T i l l

Addresses o f Suppliers o f raw materials

amshican cyanamid company
P.C. Box 400, Princeton, Sew Jersey 08540, U.S.A. 

fenitrothion, malathion, temephos

ATLAS CHEMICAL ECTUSTHES N.7 

Bverslaan 45, 8-3078 Everberg, Belgium 

Tlx : 26153 IdSU 3 

SmulsjLfiers

3AYE3. A.C.

5050 Leverkusen. 3ayerwerk, P.3.0, 

fenitrcthion, thiometon, DDVP

CI3A-CSISY A.C

CH-4002, Basle, Switzerland

diazinon, chlorprcpylate, DDVP, dioxacaxb, methacrifos

THE DCW CHEMICAL COMPANY 

Midland, Michigan, 48640, U.S.A 

chlorpyrifos -  methyl

HC5CEST A.O

P.0. 3ox 800 3 20, I>-6230 Frankfurt am Main 30, F.R.3 

endosulfaa, emulsifiers

TOT IMPERIAL CHS,LEGAL INDUSTRIES LTD 

Perohurst, Easlemere, Surrey GU27 372, England 

cypermethryn

JOHNS -  matvule EITSRXATICNAL 

P.C.3. 5103 Denver, Colorado, U.S.A. 

high sorptivity s ilica

mcntsdisc?: s.p.a
Via Bonfadini 148, 20133 Milan, Ita ly  

phenthoate

Nissan chemical ehtustries ltd.
Kowa Hitotsubashi Building, 7_ 1, 3 Chome, Kanda-Nishiki-cho, Chiyoda—ku, 

Tokyo, Japan 

diazinon, phenthoate

-  80 -
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irp haaS cc u .c y

Independence ■■ V* 1 aest, Philadelphia, Pennsylvania 19105. 0 .5 .A.

dicofol

RCU55£L OCLAP

163, avenue Gaubetta 75020 -  Paris, Prance 

decanethryn

GH -  4002 3asle, Switzerland 

thiometon, etrimfos, foroothion

SSBLL EITEBRASICIIAL CB3.5CAL GCIPAIT LTD 

Shell Centre, London S3 1 7 PO, England 

cypemethryn, fenvalerate, aldrin, DBVP

smrrcic geszcal go. ltd

15, 5-chome, Kitahaoa, higashi-ku, Osaka, Japan
fenitrothion, fenvalerate, diazinon, malathion, lindane, cyanofenphos, salithicn

62, Avenue des T illeu ls -  4000 Liege, Belgium 

emulsifiers



Haw Material Purchase Plan (liq u id  products) 

( fo r  store capacity planning)

Annex, IX

(000 l i t r e s )

Fenitrothion Phenthoate Thiometon Endosulfan Cyperiiiotla'in Total

50 EG 50 ULV 50 EC 50 ULV 25 13G 35 EC 10 EC

1. Fenitrothion 167.5 0.5 176

2 . Phenthoate 167.5

ITN•CO 176

3. T] dome ton 21.25 21.25

4. Endosulfan 43.75 43.75

5* Cyperinetlirin 7.5 7.5

6 . Local solvent 67.0 67.0 42.5 47.5 60.75 284.75

7. Xylene 73.7 73.7 16.15 25.0 188.55

a. KuiulsiTiers 26.8 26.8 5.1 8.75 6.75 74.20

9. White O il 7.65 7.65 15.30

10. Special additives 0.85 0.85 1.70

335 17 335 17 85 125 75 089



Haw Material Purohase Plan (ooliti products) 

( fo r  store capaoity planning)

Annex. X

(tons)

S.1I. Raw Material Diazinon 50 Temephoa 50 DDT 50 WP BBC 26 DP Total

1. Diazinon 11.5 w — 11.5

2. Temophos - 0.5 - - 0.5

3. DDT - - 180 - 180

4- ВИС - - - Ю4 Ю4

5. G.ranular carrier 209.3 9.0 - - 218.3

6» S ilica  powder 9.2 0.5 14.4 - 24.1

7« Bentonite - - 144 - 144

8. Wetting agents - - 21.6 - 21.6

9. Tale — 376 378

Total t 230 Ю 360 480 1080.0



Annex, XI

Stores1 capacity planning

S.N. Stored Material Unit
Requirement 

fo r one 
year

Planned
storage
time

Qiantity 
to be 
stored

Qty stored

2per m*1

Required net 
surface 

(s?)

Required store 
surface 

m̂

1. Technical Active Substance ton 720.5 4 months 240 1.5 160 208

2. Local solvents th / lit 284.75 1 month 24

3. Xylene 11 188.55 6 months 95 1.5 63.3 82

«fliite Oil 11 15.30 6 months 8 5.3 7

4. Auxiliary materials ton 97.50 4 months 32 1.5 21.3 28

(Jx'anular carrier 11 218.30 6 weeks 27 1.5 18 23.4

6. bentonite II 144 6 weeks 18 24 31

7. Talc II 376 6 weeks 42 28 36

8. S ilica  Powder 11 24.1 4 months 8 0.5 16 20.8

9. Packing material 30 * 39

|0. Pu mul a ted liquids th / lit 989.0 1 month 82 1.5 55 71

11. Formulated solids 11 1080.0 1 month 90 1.0 90 117

* estimated. I
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B7AIUATICII ?^TSCSS PCR SOLID CA33I33S 

SC57AGS ACID STRENGTH ( oga )

This technique is  based on the ab ility  o f the surface o f the f i l l e r  

to convert an absorbed neutral base colour indicator to its  conjugated 

acidic form, the colour change o f the indicator being used to determine

the piCa. The s ix  indicators used together their values are shown in the

table below

Indicator cKa
Basic Neutral

colour
Acid

Benzene—azo-^-naphtylamine + 4.5 red purple

4-?henylazo-1 -naphtylamine + 4.3 yellow red

3, U-Diaethyl-p-phenyl-azo aniline + 3.3 yellow yellow red

( "Dimethyl-yellow", or

"Butter-yellow4*)

p-Phenylazo aniline + 2.3 yellow orange

4-0-1 olylazo-o-toluidine + 2.0 yellow red

4-Phenylazodiphenylamine + 1.5 yellow yellow purple

N-Dimethyl-p-1-naphtylazo aniline + 1.2 yellow blue

4,4 ', 4"-uIethylidinetris + 0.8 yellow blue

(X, IJ-dime thylaniline)

-2.2 yellow yellow red

(1 :5-diphenylnona-1:3»6:8-
tetraen-5—one)

Benzalacetophenone 

"Chalcone "

-  5.6 colour­
less

colour**
less

yellow

Autrachinone -  8.2 colour­
less

colour­
less

yellow

llethod i Prepare 0.1^ w/v solutions o f the above indicators in benzene.

Add cne drop o f the indicators respectively to eleven portions 

o f the f i l l e r  placed on a white t i l e .  The colour change occurs 

when the absorbed neutral base indicator changes to its  

conjugated acidic fora. Observe the test portions from the 

negative to the positive and o f the scale and the pKa o f the 

f i l l e r  corresponds to the pKa of the f ir s t  indicator producing 

a colour change. An acidic f i l l e r  w ill exhibit a pKa value 

towards the negative end o f the scale.
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I I .  pH value o f Suspension : Prepare a 1% shake from the f i l l e r  with d is til led 

water and allowing 10 to 30 minutes for sedimentation determine the pH 

of the pure liquor.

I I I .  Ho is  tare content : Weigh 50 g o f f i l l e r  into a 6 inch clock glass and

dry in an oven at 105 i  2*G until o f constant weight.

IV. Hygroscopicity : F ille rs  which have been dried to constant weight

during the moisture content determination are exposed to a standard 

humidity and allowed to pick up moisture again o f constant weight.

Method : Place the clock glass from the previous determination in a

humidistat having a constant humidity o f 55$ at 2G°C. A 

saturated solution o f sodium sulphate is  placed in the bottom 

o f a desiccator to achieve thi3 re lative humidity. Allow 

the f i l l e r  to pick up moisture until a constant weight.

V. Absorption Capacity : This method measures the tota l uptake o f a

standard type o f o i l  (e .g . ligh t diesel o i l  or liqu id  paraffin 3.P.) 

and is  expressed in grams o i l  per 100 g f i l l e r .  Determination should be 

carried out both on the dried f i l l e r  ( 105*0 to constant weight) and on 

the moist f i l l e r ,  which had attained constant weight after exposure in 

a ir at 20 *G and re la tive humidity o f 55$/

Method J Weigh 10 g f i l l e r  into a 3 cm 0-3 sintered glass crucible

(porosity 15 to 40 microns) and connect to a vacuum system at 

80 -  100 mm mercury pressure. Introduce excess ligh t diesel 

o i l  on to the f i l l e r  bed and draw i t  through by means o f the 

vacuum. Continue f i lt e r in g  until no excess o il remains on the 

f i l l e r  bed. Wipe the exterior o f the crucible clean and 

re-weigh.

VI. Grindabilitv j A preliminary method is  recommended, in which the f i l l e r  

is submitted to wet sieve analysis prior and a fter m illing in a household 

coffee grinder. For the wet sieve analysis see CIPAG MT 59.3 page 981. 

Method j F i l l  a household coffee grinder u? to 2/3 of its  total capacity 

with the f i l l e r ,  operate the grinder fo r  one minute, the 

difference in residue on 44 micron (350 mesh) and 63 micron 

(240 mesh) sieves before and a fter m illing is  expressed as a 

percentage o f the in it ia l residue weight before m illing. Use 

mean value o f five subsequent determinations.

-  8 6  -
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VII. Particle size : Use in it ia l values o f -wet 3ieve analysis prior to

r illin g  from the previous determination to characterize particle size.

T ill. FLowabilitv : For testing flowability see CIPAC Iff 44» page $48.

IX. 3ulk density : For testing bulk density see CIPAC LZT 33* page $07.

Abrasiveness : Special apparatus would be needed. In general SiC^ 

content is guiding concerning abrasiveness.

X.
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LIST AI'ID STSCHTCAIIGH 0? GS’-’SHAL LA3CRAlCIg ECdlPLIS 

( Chemical Laboratory )

S.N. Denomination Qty

1 . Beaker, squat form with spout 25 ml 20
2. it m 50 ml 50
3. rt it 100 ml 100
4. r. w 250 ml 100
5. n ta ll foan with spout 400 ml 50
6. II it 600 ml 20
7. II it 1000 ml 10
8. Flask, ;flat bottom, 'FYEST 250 ml 10
9. It it 500 ml 10

10 . If it 1000 ml 20
1 1 . Conical flask, wide mouth 100 ml 20
12 . 19 it 250 ml 50
13. It it 500 ml 30
14. r if 1000 ml 10
15. Conical flask, ground, stoppered

socket 14/23 50 ml 10
16. t« ti 100 ml 20
17. vt it 200 ml 20
18. n socket 19/26 250 ml 20
19. it it 500 ml 10
20. n n 1000 ml 5
21. Volumetric flask, stoppered 50 ml 5
22. i i it 100 ml 25
23. i i it 250 ml 10
24. n 11 500 ml 5
25. n » 1000 ml 5
26. Boyliag flask* short neck* ground

socket 24/29 100 ml 5
27. n it 250 ml 10
28. ti n 500 ml 10
29. n it 1000 ml 5
30. » three neck* side

neck sockets 14/23 500 ml 5
31. ti it 1000 ml 5
32. Measuring cylinder 10 ml 5
33. i i 25 ml 5
34. it 50 ml 5
35. it 100 ml 10
36. ti 250 ml 5
37. i i 500 ml 5
38. it 1000 ml 2
39. « 2000 ml 2
40. Graduated cylinder, stoppered 100 ml 50
41. ti rt 250 ml 50
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42.
43.
44.
45.
46.
47.
48. 
45.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60. 
61. 
62.
63.
64.
65.
66.
67.

66.
69.

70.
71.

72. 
73-
74.
75.
76.
77.

78.
79.
80. 
31. 
82.
83.
84.
85.

Pipette, bulb fn-rm, adjusted, tiro graduations
it

it

it

it

it

n
Pipette, bulb form, unadjusted, single

graduation
n
it

»
it

»
Graduated pipette,

»
»
it

it

Micro burette 
»
it

Burette, Schellbadc

straight form 
»

2 l i t  reservoir3urette, automatic aero,
it  n

Evaporating glass basin, round bottom 
in pack of 26

it  it

Crystallising glass basin, flat bottom 
in pack of 24

it  n

Watch glasses with fla t bottom 
in pack of 10

it

»
it

Dreschel's gas washing bottle 
Glass bowl, rectangular, 300 z 200 z 200 mm 
Chromatography column with stopcock, 

socket and cone 14/23 
Buchner filte r  flask, socket 14/23 
Filter tube
Filter cone, India rubber
Test tube 150 z 16 mm, pack of 12
Condenser, Liebig, 500 mm
Condenser with worm condenser tube, 200 mm
Sozblet condenser, cone 29/32

1 1 ml 5
2 ml 5
5 ml 10

10 ml 10
20 ml 5
25 ml 5
50 ml 5

5 ml 5
10 ml 10
20 ml 10
25 ml 5
50 ml 10

100 ml 10
1 ml 10
2 ml 10
5 ml 10

10 ml 10
25 ml 5
2 ml 2
5 ml 5

10 ml 5
25 ml 5
50 ml 10
25 ml 3
50 ml 5

0 65 nan 3
4  90 mm 3

Ì  70 1
$ 100 mm 1

$ 50 mm 5
t  65 5
Ì  75 mm 5
4 ioo mm 5

250 ml 2
3

3
250 ml 5

10
10
15
5
2
5

! 24/29 5».
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36. Extraction thimbles, fat free paper, seamless,
10 z 50 am,, pack of 25 10

37. Filter funnel, plain S2 50 mm 10
38. i t  h 75 mm 10
39. f t  11 jÌ 100 mm 10
90. It t l 0 150 mm 5
91. ■* ribbed 75 mm 10
92. Powder funnel i 75 mm 10
93. Separating funnel, ground, cone 14/23 100 ml 10
94. Separating funnel, globular 100 ml 5
95. tt rt 250 ml 5
96. »  « 500 ml 3
97. Dropping funnel, cylindrical 100 ml 2
98. Filter flask with side tube 250 ml 5
99. n it 500 ml 5

100. I t  t l 1000 ml 5
10 1 . Wash bottle, polythene 500 ml 10
102. Weighing bottle, ground cap / 50 mm 20
103. Desiccator, internal $ 250 mm 5
104. Crucible for flashpoint apparatus 10
105. Gooch crucibles G 3 5
106. i t  i i  a  4 10
107. i i  *  g  5 5
103. Buchner funnel ÇÎ 70 na 3
¿09. tt <ji 90 ma 3
1 1 0 . tt 0 110  mm 3
1 1 1 . Porcelain evaporating basin 0 60 mm 20
1 1 2 . t l  tt 0 75 mm 20
113. It H / $0 mm 20
114. i i  i i 130 mm 20
115. ” crucible, squat type 0 30 am 10
1 16 . i i  i i ÿ 40 mm 10
117. I t  II 0 50 mm 10
1 18 . " mortar and pestle ÿ 80 mm 3
119. tt tt ^ 110  mm 3
120. n  tt 0 15c mm 3
1 2 1 . M tt 4 180 mm 3
12 2 . Dean and Stark water estimation capacity 10 ml

cone 24/29, socket 19/26 10
123. Density Bottle, unadjusted, with capilliary stopper 5
12*. Pycnometer, Nicol 5
125. Fenske viscometer set of 11 1
126. Heagant bottles, narrow mouth, stoppered 50 ml 20
127. tt It 100 ml 100
128. It tt 250 ml 300
129. tt I f 500 ml 20
130, It It 100 ml 20
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131. Reagent bottles, wide month, stoppered 100 s 100
132. If II &CM s 200
133. It If 500 a*o 20
134. Glass rod, 5 x 200 mm, pack of 100 2
135. Chromatg grap by tamping rod 10
136. Burette clamp 10
137. Apparatus clamp 10
138. Flask clamp 10
139. Pipe clamp 10
140. 3osshead for laboratory stand 50
141. Ring without boss 10
142. Ring, retort stand 0 75 mm 10
143. Retort stand, 500 mm rod 10
144. Retort stand, 750 mm rod 10
145. Test tube stand PVC 12 holes 5
146. " hardwood, 9 holes 5
147. " holder 10
148. Pipette stand for 24 pipettes of assorted size 2
149. ilohr clamp 10
150. Hoffman clamp 10
151. Cork borer set 5-19 mm 1
152. Cork roller 1
153. Assorted cork stoppers 1 kg
154. Assorted rubber stoppers, solid 2 kg
155. Flask support, compressed cork ring ? 45/75 mm 2
156. " « 9 8 0 /115 TTH1 2
157. ” " pi20 /155 rrrm 2
158. Double ended spatula, nickel, 150 am 5
159. Squeeze rubber bulb 5
160. Red rubber tubing, internal 0 5 mm 5 a
1 6 1 . " 6.5 mm 5 m
162. 3 mm 5 a
163. 11 10 mm 5 m
164. " pressure tubing 5 nm 3 m
165. '* "  3 mm 3 m
166. Microscope slides with circular cavity in centre,

76x26x1*2 mm, pack of 10 20
167. ilieoroscope slide covers, pack of 100 2
168. Thermometer, stirring, *C scale, length 150 mm

-  10 to 50 x 1*0 5
169. " -  10 to 110 x 1’C 5
170. " stirring, C scale, length 300 am

-  10 to 50 x 0.5*0 5
171. " -  10 to 110 x 1'C 5
172. " -  10 to 250 x 19C 2
173. " -  10 to 360 x 2*C 2
174. "  refrigerator -  30 to 40 x 1*C 2
175. "  red reflector -  10 to 110 x 1*C 5



Uenomination3N Ity

176. Safety spectacles with side shields, p lastic
177. Chemical goggles, wide angle, p lastic
178. Pace shields, transparent, non-inflammable
17°. .Apron, polythene, ligh t, pack o f 100
180. Apron, F7U, heavy duty, chemo resistant
181. Respirator, dust, with ganzs f i l t e r  pads
182. Gauze f i l t e r  pads, r e f i l l ,  pack o f 25

183. Gloves, polythene, disposable, pack o f 100
small
standard

184. Gloves, vinyl, lightweight, non slip  grip
men's medium size 

women's medium size
185. Gloves, rubber, raised surface, heavyweight

medium size
186. Scoop, polythene, r ig id  with handle, length 120 mm
187. " " length 200 mm
188. F ilte r  pump

Clear r ig id  polystyrene with PVC non-return valve, 
r i f f le d  in le t and outlet tubes. Ultimate vac. 5C torr. 
Vacuum nozzle o f $ 8 mm

189. Syphon
Comprises durable polyethylene squeeze bulb on 
vertica l Umb with flex ib le  side limb fo r  dispensing 
from bulk liquids in drums safely. Height 500 m, 
length o f flex ib le  limb 540 am

190. Triangle, pipeclay
Iron wire, pipe clay stem 50 am pack o f 10

191. Crucible tong with bow, iron 200 mm
192. Heaker tong, circular jaws, 300 mm stainless steel

20
20
10
1

10
50
10

5
5

20 pairs 
20 pairs

50 pairs
5
5
5

10

1
2
2
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*.o. Denomination Qty

1) Llicrosccpe

Eyepieces paired, 
Objectives in 
Individual 
Centring mounts 
Condenser 
Illumination

7/idefield 10 x 
x 10 NA 0.25 achrcmat
x 40 NA 0.65 ackromat 
x 100 NA 1.25 achromat 
Abbe NA 1.25 
20 W tungsten lamp 
200-240 7 sue

Complete in portable box with instructions

2) Refractometer. A33E

Refractive index scale 1.300 - 1.700 x 0.001
iijniraim sample 0.5 cm3
Temperature range 0-75*0
Protected thermometer
Complete with one spare thermometer
with dust cover and instructions

1

1

3) SARTGRHTS analytical balance, single pan 1

Constant load weighing system
Capacity : 160 g
Pan 4 '• 117 mm
Readability (micrometer) 0.1 mg
Optical scale 1 g
Complete with masses lamps and instructions

4) Chick balance, single pan 1
Capacity 2610 g, sensitivity 0.1 g with 
beams graduated 0 to 500 x 100 g, 0 to 100 
x 10 g and 0 to 10 x 0.1 g. With zero 
adjustments and fla t  stainless stee l pan
0 150 mm, damped beam movement, 2 x 1 kg and
1 x 500 g attachment masses, complete with 
dust cover

5) Technical balance, removable top pan 1
Capacity s 13 kg 
3eams : 0-12 kg x 0.5 kg

0-500 g x 1C g 
Taring : 0-5C0 g
With 300 x 180 x 25 mm length x width x depth pan 
With zero adjustment and beam locking device
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) D igital o5 / M7 neter 2

Hinges : 0 to 14 pH
0 to + 1559 IT
0 to 100*C (using temperature probe) 

Accuracy i 0.01 pH *  1 d ig it 
m7 0.1 fj + 1 d ig it 
0.5*C i  1 d ig it

Recorder output : 0 to 140 m7 (pH)
0 to t 200 m7 (m7)
0 to 100 m7 (*C)

Karl Fischer output j 10 u A 
With plastics bodied combination electrode, 
electrode holder and support stand and 
buffer powders, fo r 200-240 7 50 Hz single
phase a.c with 5 spare combination electrodes 
and buffer powder, complete with instructions

7) aASL JilSffSR apparatus 1
For 220 7 50 Ez single phase supplies, 
comprising two 25 ml burettes, titra tion  
vessel with twin platinum electrode, 
two 500 ml reagent bottles, potentiometer 
and microamperemeter, magnetic s tirrer, 
mounted on a 3tand, with instructions

3) Water bath 3
Bath capacity : 10 l i t .  fo r 220 7 a.c 
supply. Working area 400 x 240 am, s ix  
holes, with adjustable constant leve l 
device, energy regulator, p ilo t ligh ts, 
protective thermo-regulator, instructions

5) TViewmnat̂ t. ■)

Thermostatically constrolled and stirred 
bath with 15 l i t  capacity stainless steel 
tank, with heater, s tirrer and temperature 
sensor, thermometer (0 to 30*C x 1*C), 
lid , raised shelf, text tube rack for 
44 test tubes o f 12 mm diameter.
Heater rating 1.5 KW 
Temperature control 1 0.05*0 
7/ater depth 35 to 150 mm 
Working area 380 x 205 an 
For use on 220 7 50 Hz supplies
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10) Magnetic S tirrer 1

Constant speed s tirre r  with mains on/off 
switch and indicator lamp, with 25 nun 
polypropylene coated s tirre r bars, two, 
stirrer bar retriever, 3peed 600 r.p.m., 
for 220 7, 50 H2 supply

11) Magnetic Stirrer 1

Continuously variable s tirr ing  speed 
stirrer with mains on/off switch and 
indicator lamp, rotary speed control 
within speed range 50 -  1300 r.p.m., 
with two 25 an s tirre r  bars, polypropylene 
coated, for 220 7, 50 H3 supply

12) Magnetic S tirrer and Hot Plate 1

Similar to item 11 with a cast aluminium 
hotplate mounted above the s tirre r , with 
energy regulator for the hotplate with 
indicator ligh t, hotplate rating 400 7, 
with a removable 13 x 500 nn laboratory rod 
fit t in g  in a socket at the rear o f the 
casing and with two 25 ma polypropylene 
coated 3tirrer bars, for use on 220 7 50 '¿z 
supplies

13) 7ariable speed s tirre r  2

High speed (5500 r.p.m. max), high torque 
motor driven paddle stirrer, with a 
continuously variable speed control and 
a four blade stainless steel paddle held 
in a 8 mm capacity chuck, with mains on/off 
switch mounted on a 100 x 13 mm support 
rod, height adjustable, s tirr in g  paddle 
200 x 45 mm, shaft length x propeller 
diameter. Motor rating 60 W fo r use on 
220 7 50 Ha supplies

14) Sieve set

Set o f brass sieves mounted in 200 mm
diameter chrome plated brass frame, with 
l id  and receiver with apertures as given 
below s
microns 20CQ, 1130, 1000, 850, 710, 600 
5C0, 425, 355, 300, 250, 212, 180, 150, 
125, 106, 50, 75, 83, 45

1
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15) Sieve Shaker 1

Imparting combined motion o f a circular one 
and superimposed on this a high speed 
vertica l vibratory motion o f small amplitude. 
Accommodates 8 sieves o f 200 mm diameter, 
with integral 0 to 60 min. time switch, for 
use on 22C 7 50 H2 a.c. supplies

16) Rotary evaporator 2
With variable speed motor, rotary seal, vapour 
tube, angled single co il condenser, continous 
feed adapter, 100 ml florentine evaporator 
flask, 1000 ml round bottom receiver flask, 
adjustable stand, instructions. For supplies 
o f 220 7, 50 H2. Complete with o i l  bath

17) San mill 1
For grinding approximately 0.5 l i t r e  o f 
material. With 50 nm diameter rubber 
covered ro llers which accomodate a porcelain 
container o f 140 mm diameter and 180 mm 
length, about 1 l i t .  capacity with ground 
cover and fitt in gs . With e lec tr ic  motor and 
gear, pot speed 80 r.p.a. approx. For mains 
supplies on 220 7 50 Ez , 15 W. With 3 kg 
porcelain ball spares

13) Melting point apparatus 1

S lectrica lly  heated, with 15W lamp, 
thermometer, cooling plug and 5 pack o f 
capillary tubes. For mains supplies on 
220 7 50 Sz

19) Flash point apparatus. AjSL-FSMSKT 1

S lectrica lly  heated, with gas test je t .
Comprises water bath fit ted  with heater, 
with variable transformer for heating 
control, with thermometer 'C for both o il 
cup and water bath and instructions.
Cne spare thermometer o f each.

20) Flash point apparatus "open cun" 1
S lectrica lly  heated, with gas test je t .
Comprises sand bath fitted  with heater 
with variable heating control with 
thermometer *C and instructions. Cne 
spare thermometer

Do.________ Denomination Ity
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27a • D e n o m in a tio n  ______________________________________ I t y

21) Thin layer chromatography k it  1

Comprising : 1 .Automatic plate le v e lle r
1 Spreader
2 Hacks fo r plates 200 x 200 mm 
1 Spotting template
1 Scrioer
2 Developing tanks/desiccators with, lids  
2 Glass plates 2CC x 50 ma
2 Glass plates 200 x 100 mm 

10 Glass plates 200 x 200 mm 
1 Spray, complete
1 ILLcropipette, 0.005 nil Subdivided 0.G01 ml 
1 Hicropipette, 0.010 ml Subdivided 0,0025 si 

with reserves o f plates 100 each 
with 3hort and long wave U.7. lamp for detection

22) Sags g t i l l  1
7ith output o f about 4 lit/h . Glass and 
FT5E, single d is tilla tion , Glass s t i l l  body, 
s ilic a  sheeted 3 O  immersion heating element, 
water cooled condenser, cooling water returned 
to s t i l l  body, i/ith automatic cut-out i f  
water supply fa lls  and preset constant level 
device, fc r 220 V 50 Sz supplies, iiith wall 
mounting bracket

23) Seating mantle 2
For heating flasks from 50 to 250 cm̂
held in a replaceable conical flex ib le  heating
element with asbestos knitted fibre cover.
T7ith energy regulator and p ilo t ligh ts, 
support rod (12.7 mm diam) bracket and support 
rod, for 220 7 50 E_ supplies, 100

24) Hotplate, circular 2

Enclosed type, cast iron plate and base 
with vitreous enamel body, continous heat 
control, stand on three cast iron fee t.
Diameter 160 mm, rating 1 X7, for 220 7 
50 H2 supply

25) ih f f le  ftimace

Round vertical muffle with a hole o f 
65 x 150 ram diameter x depth with cover 
e lectrica lly  heated without temperature 
control, max. temperature 1CQ0a G, for 
mains supplies 220 7 50 Ez, 0.5 KW

1
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Me Denomination

26) Radiant heater "E lectric Munsen" 2

With nickel-chromium heating element within 
refractory cavity, ventilated metal case, 
operating temperature 300 — 1000 • C, mains
supply 200 7 50 Hz, 400 W

27) Infra red lamp

holder and mounting 3
bulb 220 7 300 W 10

28) Iline cupboard 2

1500 no wide x 775 mm deep x 2100 am high, 
height to woik top 50 cm, mounted on wall 
bench cantilever frame support* Classed, 
counterpoised sash and ends* Protected 
back and roof. 230 mm extract hole with 
duct on roof. Work top covered with glassed 
porcelain t ile s , with sink c f polypropylene 
1C0 x 300 mm, fluorescent tube top lighting 
Services s Water tap, front control

Water swan-neck, front control 
Waste outlet
E lectric sockets, three, ligh t switch

29) Rime extraction plant 1

Comprising a centrifugal pattern fume 
extract fan moulded from resin bonded 
glass fibres, f it te d  with a multi-blade 
polypropylene impeller direct coupled to 
a 0.18 KW, 1425 r.p.m. ex proof motor 
Working at AC 220 7 50 Hz 3 phase supply, 
a system of r ig id  FTC ducting to connect 
with fume cupboards to fan via flex ib le  
coupling and from the fan to pass through 
the roof terminating in a high velocity 
discharge.

Plant complete with a cantilever fan support 
shelf, push button starter, supporting clips 
and brackets with a condensate bottle to be 
connected to the fan scroll by a polythene 
tube
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20) Refrigerator 1

'.let capacity 110 l i t  with thermostatically 
centre lied  internal temperature, internal 
1c 5ht, Ac ¿20 T pO nz

31} Coffee B ill 2

leasehold type, with stainless steel 
blades, AC 220 7 50 Hz

32) Oven 2

',7ith temperature range 40 -  200 C Tilth 
fluctuation + 0.5*0. Internal dimensions 
33C x 430 x 330 cm 1 x V/ x D, with 2 shelves,
AC 220 7 50 12, rating SCO 7

33) Cven 1

T7ith temperature range 40 -  250 *C with 
fluctuation * 0.5*0. Internal dimensions 
400 x 420 x 380 1 x 7 x D, with 3 shelves,
AC 220 7 50 H2. Rating 1.0 EC7

34) Rinsing device 1

?or cleaning and rinsing apparatuses 
with water connection, table top with 
t ile s , 1250 x 775 x °00 nan L x D x 1,
2 ceramic basins 500 x 400 x 250 mm

35) He’rnirn er 1

7ith moisture removal capacity o f
20 pints/day, automatic humidity sensor
control, AC 220 7 50 H supplyz

36) TIC srrav cabinet 1

plus blower 220 7, complete -with 3 a 
exhaust hose, flexible, 127 am dia

37) Constant voltage transformer 2

2500 7A, - 20£ to + 10$, 220 7, 50 ! z

33) Potentiogrash 2 536/1. complete 1

with 1 iHcrc-Frocessor-Dcsimat-Titratiug- 
Stand 3 655 + 1 Exchange unit 3 552, cylinder
contents 30 ml and set of spare parts, as per 
proforma invoice Tonau AC, Curich
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35) Stainless 3teel tubing 1

connecting cylinder stcre to instrumental 
laboratories, complete with manifolds 
and accessories

40) SIQuiA 33 Gas Ohronatocraph 1

with ITD, NPD and 2G3, R 100 recorder 
and accessories, according to proforma 
invoice attached

41) T:A!.r3HA 3 MG Spectrophotometer 1

with R 100 recorder and accessories 
according to proforma invoice attached



UNITED NATIONAL 
DEVELOPMENT PROGRAMME 
a ttn . Mr. Bendefy 
P.O. 3ox 650

R A N G O O N

Burma

P R O F O R  M A -
Faktura/ Invoice Nr. —Page L— uàncn. 7th. December 1983 RM/me
Your inau irv Ref. OT 945

I 3(k.,Qty. ! i  SFr. Srr.
Code Open to your f in a l  order 

we sh a ll supply you: i

M E T R O H M -  Products

2.536.0110 ; 1 POTENTIOGRAPH S 536/1, complete w ith '
1 MICRO-PROCESSOR-DOSIMAT-TITRATING-STAND 
E 655 & 1 EXCHANGE UNIT E 552, Cylinder 
Contents 20 ml 
Recommended Spare P a rts :

10 '105 .—

6.3006.220
[

1 Exchange Unit C2Qml) w ith automatic 
cook actuation  E 552-20

j
353.—  :

6.3006.210 2 Exchange Unit (10ml) E 552-10 358.--: 716.—
6.3006.223 : 1 Exchange Unit (20ml) E 552-20B (Brown G) 374.—
6.0308.000 : 1 Double platinum e lec trod e  EA 235 39.— :
6.0102.000 . 2 Glass pH e lec trod e  EA 109 76. — : 152.—  j
6.0711.000 2 S ilv e r  ch lor id e  e lec trod e  EA 427 105. — : 210.—  1
6.0203.000 2 Combined Glass E lectrodes EA 121 97. — 1 194.— 1
6.0402.000 2 Combined Platinum E lectrodes EA 217 102. — : 204.-- |
6.0404.000 2 Combined S ilv e r  E lectrodes EA 246 i n . — : 222.— !
6.1415.220 2 T it ra t io n  vesse l bottom h a lf ,  20 ml, 

EA 375-20 26. — , 52.—  1
6.1415.250 2 d it t o ,  50 ml, EA 875-50 26. — ' 52 .-- ,
6.1413.220 2 d it t o ,  w ith therm ostatic jacket EA 

876-20 74 .— 143.—
6.2231.000 20 R olls  Recording Paper 1 22 m EA 998/1 11. — : 220 . —
6.2232.000 20 R o lls  Recording Paper £ 52 S ize DIN A3 

with p er fo ra tion  EA 998/2 12.— ' 240. —
6.2234.001 20 Fibre pen, blue, long EA 1008/1 9. — 130.—
6.1527.220 3 Teflon  p iston , 20 ml EA 369-20 18 .— ' 54.—
6.1527.210 2 Teflon  p iston , 10 ml EA 869-10 13.— : 36.—

P rice  complete, in c l.  export-packing, 13 '606 . —
franco SWISS BORDER, e x c l. insurance = 73 = 3» u u i> u ii ii ii

D eliverv : 4 weeks a ft e r  rece ip t
o f your order

DesDatch: as per your instructions

P34/RM
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UNITED NATIONAL 
DEVELOPEMENT PROGRAMME 
a ttn . Mr. Bendefy 
P.O. Box 650

R A N G O O N

Burma

P R O F O R M A -
Faktura/Invoice Nr. -Page 2- zar,c«. 7th December 1983 RM/me

Your _.^quiry R ef. OT 94 5

Stk.Cty. —. . , . , . ■ & Sfr ! SFr;Payment: by rem xttance |

;O r ig in : SWISS Customs t a r i f f :  9023.40.2 j
i I ; !
i ;

I OONAU Export AG j

i p . S . We are ready to  gran t you 5 % d iscou n t 
: when o rd e r in g !

1I

iI

i

[

i
!

i

,1 /O*'
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P LE A S E  R E FE R  TO 

OUR  QUOTATION  NO

I 33-330

t o  i United Nations Development Program
* P.O.Box 550
* Rangoon
* Burma

с»м «: C3NFI*MIO ■ ••KVOCAIbl Ь в П |Р  QW CHSOIT OH » » »  H lM i • NOHWAUM. :ONM. UNbCII OTNldWtH «МОИМ

YOUR REF£R6NC£ j cST SHIPMENTDATE PflOM NOPWAU MFG. S'.TE A.R.Q.

! Estimated 3-4 months upon receipt of : 
__________________i ci.5. „Escort ri-cense

IATE OF QUOTE (аиОТЕ EXPIRES ON

—Dec.30,'33 I Mar.30 '34
ttml

/С and

QTY. PART NO. D E S C R I P T I O N T UNIT PRICE TOTAL

uss uss
I ;G331—9701 ! Sicira 300 Gas Chromatograph for operation on 230V,

| i 50/60 Hz. Consisting of :
10331-0030 j Basic Sigma 300 GC for isothermal and dual-rase - 
j ; temperature programed operation with automatic cool
| ; down and restadlization, comprising column oven
! | operating to 450 degrees C and closed loop temperature
! ! control of the detector and injector thermal zonesj  j  with keyboard entry of a ll temperature and time
| parameter

10331-5030 j  Dual heated 1/4" injector
¡0331-A138 j FID/Npd/BCD
0331-8230 | Dual ionization detector gas controls including two
| i 0-60 psig hyarogei pressure regulators and gauges,

and a single -0-60 psig air pressure regulator and 
gauge. Dual d igital flow controllers, calibrated 
5-100 cc/taLn^oCnplete with 0-100 psig pressure
segsirttear, cnr accurate.. f togsgtl dscatyor-

6,520.00 

365.00 
0.00|ii,i

1 C005-0005

j 6,520.00 
j 365.00 
¡11,190.00

Insttfument Configuration Total
- I - - - г _______

i 120,140.00

Model R-100A Microprocessor Chart Recorder. | 
Digital pen movement an stepper'motor chart drive. j 
Ten input voltage ranges : 1,2,5,10,20,50,100,200, i 
500 mV and IV. Remote Stcp/'Start with twelve forward \ 
chart speeds: 1,5,10,15,20,30,60,30,120,160,240,430 | 

Itm/min. and cr.e reverse speed 1000 rnr/min. Also Pen | 
j remote and Chart Remote with chart steps driven by \ 
jpulse from an external pulse generator. Zero adjustment

,395.00 \ 1,395.00

Please Address All Further Correspondence Directly To 

WILLIAM LEE
• viTho*U(0 no* • T'j*c

PERK IN -ELM ER  IN T ER N A T IO N A L ,  INC. 

Air* William Lee___

I f e t t f

i'f', :•» .101

’ lAk N О

ANV ORDERS RSCS'VEO AS A e6SU L T О Г thiS GUOTATION ARE SUBJECT T7 ACCEPTANCE AT T HE paCTCPV 'N NCRWAlK CONN 
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T  QTV PART NO. DESCRIPTION UNIT PRICE TOTAL

L"S5 USS
■*iûQ$-OE scan. Remets operation by external contact 
closure: Autc Advance, Auto Return, Stop/Run, Event 
Marker, L/R Zero. Includes signal cable, power cable, 
one ro ll of chart paper, two pens, fuses fer 120V 
abd 240V operation and operating directions

2 0G23-0090 Pressure Regulator 270.00 540.00
1 0023-0091 Pressure Regulator 270.00 270.00
1 0332-3000 Installation Kit 220.00 220.00
1 0023-0522 Two-stage Soap Bubble Gas Flow Meter 91.00 ■91.00
4 0330-2221 Glass Liner Replacement 31.00 124.00

10 0009-0652 Septum kit fairprene 50/pkg 60.00 600.00
4
i

0023-0255 Syringe 1.0 ul 90.00 360.00

75. uO 15C.C0
7 0023-0258 Syringe 10 ui 74.00 148.GO
n

.LU 0023-0262 Replacèrent neddles age 25.00 250.00
2 0223-0117 Filter drier agr 130.00 36ÛOO
L 0332-0014 Deoxo Filter 215.00 215.00

50 C005—0612 Chart Paper 18.90 945.00
50 CP28-5040 Felt Tip Pen Red 3.60 i30.00
1 0332-3901 FID maintenance Kit 260.00 260.00
l 0332-3900 Detector Evaluation Kit 315.00 315.00

, 1- 0330-0250 Sigma NPD Bead i 190.00 190.00
nn T r ; r) 28*25,-, fi -avt jm * .a  ~ - ¿ a . - s r " a s

: 4 0009-7908 Packed Glass Column, 6 ft . 180.00 720.00
4 0009-1585 3 ft. empty GlassColumn 70.00 280.00
4 OCOS-1586 Empty HP Column 6ft. Glass 94.00 376.00

50 0990-3916 1/4" Graphite Ferrule '23.00 1,150.00
2 SPECIAL lOCg Gas Chrcm Q 80-100 Mesh 160.00 320.00
2 . BFECIAL 100g Gas Chrcm Q 100-120 Mesh 160.00 320.00
1 0009-0395 Column packing OV-1 25g 125.00 125.00

; 2 0009-0394 OV-17 Free Drug Packing 125.00 250.00
1 0009-0398 3% CV-225 on Chrcm WHP 125.00 125.00

. 2- SPECIAL 5g Silicone OV-1 25.00 30.00
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Me. QTY PART NO. 0 ESC R IPT 10 N UNIT PRICE TOTAL
- 7 --------- ------- — —

css css
31 2 SPECIAL 10g Silicone OV-i.7 30.00 60.00 

35. TO 70.0032- ¿1 bPrJLiAn ■ ^g Silicone CV-2zo

33 . 1 . .SPECIAL- . 50g Silicone DC-11 25.00 25.00

34. 1 ’SPECIAL 50g 5% OV-1 on 100-120 Mesh Gas Chran Q 125.00 125.00

35- '1— SPECIAL ’ 50g 5% OV-17 on 100-120 Mesh Gas Chrcm Q 125.00 125.00

36 I C613-2000 Lambda 3B Recording System.
Includes C618-0437 Lambda 3B Spectrophotometer 
and C005-0C02 R100 Microcomputer Controlled Strip 
Chart Recorder

11,310.00 11,310.00

37 1 C030-0300 Pair of Cells, Silica, lOirm 190.00 190.00

38 10 C005-0610 Chart Paper 18.90 189.00

FOB Norwalk, CT, USA 42,591.25

Estimated Airfreight Handling/ 
Insurance Charges 2,500.00

Total CIF Burma 45,091.25

. Remarks :

; 1) Terms : Irrevocable Letter of Credit in favour of 
Perkin Elmer International, Norwalk, Connecticut 06356,rJ.5.A.

: 2) Warranty : one Year fran date of delivery 

3) Prices inclusive of ccrmissicning by a Perkin Elmer
engineer based in Singapore

-L-f---
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S75CI7ICATICIT O? 3IC. LA3.

Armelo XV

S.I7. Denomination 5t7

1) Potter spray tcwer *  1

Laboratory spraying1 apparatus complete with 
Carbon Vane compressor unit, with Muffler unit 
and manometer

2) Arr-oli manual microapplicator *  1
Variable drop size micrometer syringe applicator 
on stand with additional 10 cc syringe complete 
with holder fo r droplets up to 50 ml 5
and packet (12) o f needles 3/10 x 25 mm 5

3) 1 ml a l l  g la ss  sy r in ge  5

graduated in 0.1 ml divisions

4) Analytical balance 1

Constant load weighing system
Capacity : 160 g
Pan $ J 117 mm
Readability (micrometer) 0.1 mg
Optical scale 1 g
Complete with masses lamps and instructions

5) Quick balance, single nan 1

Capacity 2610 g, sensitiv ity  0.1 g with beams
graduated 0 to 500 x 100 g, 0 to 100 x  10 g and 
0 to 10 x C.1 g. With zero adjustments acid f la t  
stainless steel pan o f $ 150 mm, damped beam 
movement, 2 x 1 kg and 1 x 500 g attachment masses, 
complete with dust cover

6) Olympus stereo microscope, model X 1

With 45* inclined reversible binocular tube, 
paired G 10 X and G 20 X eyepieces, objectives 
1X and 2X, trans-illuminator base, spare bulbs

7) Environment^ fthflmher 3

Observation and breeding chamber fo r insects with 
thermostatic temperature control between 25 and 40 C 
halved in two leve ls , heating by 60 71 e lectric  bulb, 
fluctuation + 0.5‘ C. Dimensions 530 x 330 x 220 mm 
H x J x D

these items can be purchased from one single supplier :
HUHKAHD Manufacturing Co. Ltd
Yfoodcock H ill Industrial Estate Richmansworth Herefordshire '.7D3 1 ?J
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3.1.' Denomination ~ty

3) Autoclave 1
Atmosphere pressure e lectric  autoclave for 
sterilization , stainless steel, internal 550 x 260 an 
depth x iiaci. 220 7 50 Hz

9} Cven 1
With temperature range 40 -  250*0, 
fluctuation J" 0.5* G
Internal dimensions 400 x 430 x 380 H x \1 x D,
■with 3 shelves, AC 220 V 50 nz Hating 1.0 K7

10) Forcers s/s straight, with fine points, 2

length 125 na

11) Forcers 3/3 curved, with fine points, 2

length 125 as

12) Forcers s/s straight, with blunt tips, 2

length 125 mm

13) Forcers s/s entomological, curved ends, 2

length 115 nsa

14) Forceps s/s feather ligh t, length 110 am 2

15) n  T~im'na-±ed magnifier with dr/ ce lls , 2
length 150 am, magnification 10 X

16) Pocket measuring magnifier 2

Magnification 3 X, Craticule 20 x 0.1 mm

17) Dissecting 3Cissors. fine points, 3 / 3  2

length 110 mm

18) Needle, hardwood handle 2

needle length 33 mm, handle length 100 am

19) Needle, lancet shaped in hardwood handle 2
needle length 43 mm

20) Section l i f t e r ,  aluminium 2

overall length 150 am with 50 an bent up blade

21) Tubes, sample 15

soda glass, straight sides, fla t  bottom, with corks 
pack of 100 75 x 25 an 3 x Dia

22) Tubes, sample 15
soda glass, straight sides, fla t bottom, with colics 
pack of 100 1C0 x 25 mm H x Dia

23) Craph p.tper pad 
Log 3 cycles x probability, A 4

100



?-me extraction, plant

Comprising a centrifugal patre;n fume 
extract fan moulded from resin bonded 
glass fibres, fit ted  with a multi-blade 
polypropylene impeller direct coupled to 
a 0.18 XW, 1425 r.p.m, ex proof motor 
Working at AC 220 7 50 Hz 3 phase supply, 
a system o f r ig id  PTC ducting to connect 
with fume cupboards to fan v ia  flex ib le  
coupling and from the fan to pass through 
the roof terminating in a high velocity 
discharge.

Plant complete with a cantilever fan support 
shelf, push button started, supporting clips 
and brackets with a condensate bottle to be 
connected to the fan scroll by a polythene 
tube

Deb^gmdifier

With moisture removal capacity o f 
20 pints/day, automatic humidity sensor 
control, AC 220 T 50 H_ supply
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LIST 0? PERKIN ELMER INSTRUMENTS IN  BURM A .

SR.NO. DEPARTMENT NAME OF IN S T R U M E N T  REMARK.

1.

2 .
3.

4.

5. 
5.

7,

AJPTC
No. (3) .MINING-. 
CENT R A L  R E S EARCH

P H A RMACEUTICAL 
INDUSTRIES CORFN.

SC ATiIS

N A T I O N A L  H E A L T H  LA3

CHEMISTRY DEPT. 
RASU

SIGMA 33 G.C. l.No.
LAMBDA 3 UV/VIS SPECTRO P H O T O M E T E R  
G . C . D E T E C T O R  M O D E L  F . U .
UV/VIS M O D E L  552 
M O D E L  881 G.C.
M O D E L  241 P O L A R I M S T E R  
IR S P E C T R OPHOTOMETER 
AAS M O D E L  432 
SIGMA 3B G.C.
AAS S P E C T R O P H O T O M E T E R  V/ITH AIR C O M P R E S S O R  
U V A I S  M O D E L  552 
RECORDER 561 
R E C O R D E R  023
IR. SPECTROP H O T O M E T E R  M O D E L  598.
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islipsr. spec iftcaticn

Annex X7TI

Construction o f a P ilo t Plant fo r Pesticides Formulation at a plant site 

of about 5 da at about 60 km North o f Hangoon where two production 

buildings w ill be available fo r  the purpose (see attached drawings).

The following capacities o f one sh ift, per day, are required s

Liquid formulation 1000 I.G./day

Granular formulation 1 mt/day

Powder formulation

dust powders 8 t /¿ay,

wettable powders 2 t/day

The plant s ite  is  near an existing asbestos fibre products plant with a ll 

technical infrastructure. The formulation plant must be onstream at fu ll 

capacity within 27 months a fter defin ite order is  given (test run three 

months included). The necessary machinery should be installed and a ll 

information and instructions to local personnel.

Terns o f reference

A) SSE7IC3S TC 33 SPPFLI5D BY COll’PACTOR

1. Supply o f a ll  machinery and equipment specified in the attached 

specifications assembled and erected on the s ite  as parts of 

production units o f the P ilo t Plant fo r Pesticide Formulation

2. Supply of all necessary detailed engineering drawings to enable 

local erection o f the equipment excluding design of buildings

3. Supply of foundations drawings showing loadings where applied and 

relevant dimensional details but excluding the detailed design of 
foundations

4. Written statement whether the foreseen buildings need to be modified

or not and i f  yes, detailed note about the requested modification 
not la ter than one month after signing of the contract

5. Finalized General Arrangement Drawings o f the production equipment 

indicating equipment items and reference drawings in s ix  copies

5. D lectric wiring to and between a l l  motors, starters and devices

up to the central panel aside the production building and schematic 
wiring diagram showing position o f motors, etc. for maintenance 

purposes. Cable connections to the transformer.



7. Arrangement Drawings o f nachinery and equipment in six  copies

8. Spare-parts l is t  and recommended spares to cover a period ox two years

9. Operating and maintenance instructions fo r  each item o f equipment 

with illustrations in fiv e  copies.
Hots t Supply o f e lec tr ic ity  at the s ite  w ill he 3 phase, 50 cycles 

400 volt3
10. Ihe contractor shall provide tools, special tools and specialized 

equipment necessary for the complete installation o f machinery and 

equipment and fo r the fa c i l it ie s  fc r  inspection o f equipment during 

and a fter manufacture
11. Services o f supervisor;'’ and ccmissioning engineer(s) fo r  the time 

of erection and t r ia l ran

12. Services o f the commissioning engineer, heyond the time specified upon 

request o f PIC against compensation to be agreed upon separately

13. Men hours o f skilled construction workers and foremen sufficient for 
construction and supervision during the erection and fc r  the training 

o f the loca l personnel on the operations o f the plant (Local 

accommodation and transport shall be borne by the contractor) •

14. Ground painting o f equipment and seaworthy packing o f the goods 

delivered

15. Harking o f a l l  the goods delivered corresponding to reference drawings 

and/or specifications
16. A ll materials and services not specified in the tender specification*» 

but necessary to the proper run o f the plant

3) SERVICES PC 23 SUPPLIED 3Y P .I.C .. 333111

1. A ll necessary c iv i l  engineering works including deta il design of 
construction and foundations

2. E lectric Lighting

3. Supply o f water

4. 3uildings to house the equipment, as shown in attachment drawing
5» Written statement that the request fo r  modification o f the buildings 

as per A 4 w ill be met, within two weeks after contractors statement 

had been received

6. Adequate care and storage of equipment during the period o f construction

7. Local personnel necessary fo r the erection o f the plant

3, Provision that the layout and the plans meet the local safety 

regulations
9. Provision that actions meet the time schedules
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1» The contract T il l  be ¿evened by General Conditions o f Purchases 

as practiced by DITIDC Purchase and Contract Service, Division of 

Industrial Operations

2. Prices should be specified fo r each iter, or ¿roups o f equip rent 

giving fu ll details o f sill included aaterials

3. Indication is needed whether packaging1 is included
4* Parity should be Cl? Rangoon

5« live  alternative o ffe r  by seafreight and a ir fr e ig h t ,if  applicable

6. Indicate i f  given prices are estimated or definite

7. Indicate va lid ity  o f the o ffe r

3. Indicate reference l is t

$. Indicate i f  test runs can be made in your fa c il it ie s  

10» Indicate whether any kind o f follow  up service is  available 

Ha Guarantee that a ll the machinery supplied is newly made and has 

never been used

12. Guarantee that a ll the machinery supplied ord plans developed meet 

the international standards o f safety 

13» The period fo r the guarantee commences the day when a protocol upon 

successful t r ia l run is  signed» That very day is  considered as the 

performance date o f complete delivery and the last negotiated 

installment o f the price w ill be due on that day» Plant components 

separable may have d ifferent dates o f performance 

14. The contractor shall guarantee that, should any defect in the

material or workmanship o f plant or plant component manufactured by 

him occur within 12 months a fter the day defined in the previous 

paragraph, he w ill exchange the defective part free o f charge 

15» I f  the plant or plant component supplied or installed by the

contractor fa ils  to conform to the express terms of the contract, he 

shall have the option o f bringing the plant into conformity with the 

contractual requirements or of taking i t  back and refunding the price 

16» The contractor w ill not be liable fo r damages as for loss o f p ro fit 

o f any other consequential loss
17» Guarantee that a ll suppliers involved in the contract w ill meet 

the above requirements
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Item Denomination and Specification Ity

1,2,3 Storage tack, m/s, capacity 10,CCC l i t  each with 3
inspection manhole, sampling and measuring hole
at the top, flanged connections fo r in le t, outlet
and bottom outlet, Urn-proof respiration. S ilver
paint, metal sun-shade at 5̂  eel distance of the
shell

4,5,6 Strainers in the outlet lines o f each tank. 3 
AliAPHiIER model 72 3 — 12

7,3,12 Transfer pump, cast iron and bronze, leakproof, 3 
capacity 20mJ/h, ex-proof motor

Cx f Pipework with valves, bends, tees and fitt in gs , cca 60 m 
m/s

10, Flowmeter with d ig ita l output, accuracy 0.1 1, 1 
solvent resistant material, flanged connections

11, Measuring tack, m/s, capacity 150C l i t ,  f la t  1 
bottom, diameter : height = 1 J 5, calibrated 
leve l indicator, flanged 6/4" connections fo r 
in le t, bottom outlet and respiration

13, Pipework with valves, bends, tees and fitt in gs , cca 20 m 
a/s

14,15,20 Transf e r/de cant ing pump 100 lit/min capacity, 3 
s/s and te flon  leakproof, exproof motor

16,17 Decanting pipewomk with valves, bend3, tees cca 10 m 
and fitt in gs , s/s

18, Traveller-hoi3t, elevation capacity 50C kg, 1
with two e lectric  motors, starters and motors 
exproof ou tfit

15, Production vessel, s/s, capacity 2200 l i t ,  with 1
heating/cooling jacket at the lower half connected
both to hot- and cold water supply, four in lets
and sampiing/thernoneter hole at the top, man-hole
with hinged lid  fo r solid material dosage, outlet
at the bottom, agitator driven by to ta lly  enclosed
squirrel cage ex-proof motor

21,22

23,

F ilter , ILIAFUTSS model 24 AJ.74A-2 with 2 
cartridges 3K 10A10S

Pipework with valves, bends, tees and fitt in gs , cca 15 m 
3

23, cca 15 n



Item Dencn-jnation and s p e c if ic a t io n

24,25

26,

27,

23,

29,

30, '

31,

32,

33,

34,

35,

36,

37,

T illin g  tank, 3/3 , horizontal cylinder shape, 2
capacity 22C0 l i t ,  with nan hole and flanged 
connections fo r  in let and outlet

Bottling machine'’BCTTLSPACK’’ producing 0.5 l i t  or 1
1 l i t  p lastic bottles from granules and then f i l l s  
then, produces ready f i l le d  sealed bottles,
Capacity s 60 x 1 lit/hour

Labelling machine with the capability o f labelling 1
1000 bottles/hour

Seller conveyor fo r  rubber band conveyor with 1
elevated sides, 400 x 3000 x 700 m  '7 x L x E. 
exproof motor

E lectric boiler, capacity 500 l i t ,  with thermo- 1
regulation, wax, temp. oC’ C, thermometer 0J-80*x1*C, 
dilatation tank 20 l i t ,  heater capacity 3000 II

Pipework, m/s, with valves, bends, tees and fitt in g s  eda 50 a

Puap, hot water circulation, cast iron and bronze, 1
20 m3/b, with waterproof and. exp roof motor

2
ilelting equipment consisting o f a 5 a radiator 1
3unk into the floor, with hoods covering the barrels 
to be heated

Exhaust fan, capacity 1000 a^/h producing 250-300 am 1
EgO under pressure, a/3, expxoof aotor

Set o f fume extracting ducting complete with suitable 1 
hoods at drum decanting points and vessel chargeing, 
interconnecting duct to Raschig tov/er

las scrubber complete with recirculating tank and 1
pump with waterproof and exproof e lec tr ic  aotor, 
constructed o f glass fib re  reinforced polyester, 
f i l l  1 porcelain Raschig rings. Suitable to clean 
1000 a-Vk a ir

E lectric equipment : wiring, starters, fuses etc. 1
complete exproof ou tfit, with central panel 
outside the building

Set of steel supporting structure, not forming part 1
o f the building



Item Denomination and Specification

1,13 Ticroscreen preferably with round sieve and 
vibrating tangentially, sieve o f steel with 1 mm 
apertures, exproof motor

2

2,17 Hectangular hopper o f 1 size, n/s, with screw 
conveyor or ether suitable means to provide even 
rated and adjustable discharge

2

3, Rotating dryer cylinder with o i l  burner, e lectric  
motor and drive, evaporation capacity 1CG kg water/h, 
m/s

1

4, Fuel o i l  taxi, capacity 300 1, m/s, with wall-mounted 
hand-pump fo r f i l l in g  up from barrel

1

5, Oil pump to feed the burner, ca3t iron and bronze, 
leakproof, expreof motor, AIIAFIIISR model 72 3-12 
strainer in the suction line

1

6,2C Dxhaust fan, capacity 1000 mJ/h, producing 250-300 mm 
HgO «under pressure, m/s, with e lectric  motor

2

7, Cyclon to trap particles withdrawn from the dryer, 
m/s

1

0 Ducket elevator, height 4 a, capacity 1 t/h, m/s, 
e lec tr ic  motor and drive, discharge chute

1

9,10 Dry sand s ilo , 2 m̂ , conical bottom, bag/centainer 
f i l l in g  device (spherical valve)

2

11, Rotating miner drum, preferably closed type but 1
easy to clean. Gravity feed, gravity discharge,
1000 l i t  capacity, useful load 350 kg, with internal 
ba ffles, drive, with internal spray line fo r 
introducing liquids fo r impregnation, with inspection 
door in spcut suitable for manual feeding, expixicf
motor, a/3

12, Drum decanting punp 1G0 lit/min capacity, s/s and 1
teflon, leakproof, exp roof motor

13, Preset container, capacity 250 1, s/s, connections 
for in le t, cutlet and respiration, connecting pipes 
with window

1
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Item_____Denomination and Specification:

14,

15,

16, 

1?,

21,

22,

23,

Measuring' container, capacity 50 l i t ,  3/3 with 1
leve l indicator glass pipe (protected in brass tube 
Tilth s lo t ), in let, outlet, respiration connections, 
calibration 0.5 lit/cm

Spraying pump, 3/s and teflon, 15 lit/min, 5 atm, 1
leakproof, exproof motor

Pipework 3/3 , with valves, tees, bends and fitt in gs  cost 20 m

Semi automatic packing machine to f i l l  p lastic or 1
paper bags o f 1 to 5 kg net content min. 5—10 bags/min 
ccnplete with conveyor belt displacing the f i l le d  
bags and plastic bag sealing device

Pnce extracting ducting with hoods at drum decanting 1
and spray nozzle, connection to Has chug tower, m/s

Gas scrubber conplete with recirculating tank and 1
pump with waterproof and exproof motor constructed 
o f glass fib re  reinforced polyester, f i l l  : porcelain 
Haschig rings, suitable to clean 1000 n /h a ir

E lectric equipment s wiring, starters, fuses, etc. 1
complete with central panel outside the building

24, Set o f steel supporting structure, not forming- part 1
of the building

Minerals Up grading- Unit

1,3,5 Hubber conveyor belt 0,6 x 4.0 m ~ x L, with 3
e lectric  actor, 2 KT7 same portable ou tfit 2

2, Jaw crusher, output 1.5 t/h, feed size 100 mm 1
output size 10 mm, with e lectric  motor

4, Holler crusher, output 1.5 t/h, feed size 10 zn 1
output size 1 mm, with e lectric  motor

6, Dryer cylinder, rotating drum type with o i l  burner 1
evaporation capacity 200 kg water/h, e lec tr ic  motor
and drive

7, Fuel o i l  tank, capacity 300 1, m/s, with wall-mounted 1
hand pump fo r f i l l in g  up from barrel



Iteri Denomination and S p e c if ic a t io n

■t, O il pump to feed the burner, cast iron and bronze, 
leak-proof, exp roof aotor, ¿IIAJIIaS?. aodel 72-5-12 
strainer in the suction line

41

r,lá Sshaust fan, capacity 1C0C m^/h, producing 25C-3CC am 
HgO under pressure, a/s

2

1C, Bucket elevator, height to 10 a, capacity 1.y t/h, 
a/s, e lectric  aotor drive, Y discharge chute

1

11,12 Silo 3 m̂ , conical bottom, variable speed screw 
feeder

2

13, Tibroscreen with round sieve and vibrating tangent­
ia lly , with set of steel sieves of apertures 0,3, 
C.C, 1.0 and 1.2 am, electric  aotor

1

14, Hammer m ill, output 1.5 t/h, feed size 1 mm, 
output size 200 to 3C0 mesh, with e lectric aotor

1

15, 3 o '?  s ilo  with surmounted cyclon with airlock to 1
select s ille d  particles froa carrier air-strean. TTitb. 
heaispherical valves at the conical bettor.

17, Set of steel supporting structure, not forming part 1
of the building

1C, S lectric  equipment : wiring, starters, fuses, etc, 1
complete with central panel outside the building

Powder formulation Unit

1, Coarse grinder to desintégrate knots, called material 1
before feeding into the a irer, with e lectric motor
and drive

2, Hirer, Type Praia 3-1CC0, with contraflow aimer 1
ribbons, s/s, with cooler jacket, e lectric motor and
drive, capacity/ 1000 l i t

3, Drua decanting pump 100 lit/a in  capacity, s/s and 1
teflon, leakproof, with exproof e lectric aotor 1

1, Preset container, capacity 250 l i t ,  s/s, connections 1
fo r in let, outlet,respiration, connecting pipes with 
•window
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id Specification

6,

7»

3..

5,

10,

11,12,
13,

15,15,
17,18,

17,

ye

Lleasuring container, capacity 1C0 l i t ,  s/s, with 
leve l indicator ¡plasa pipe (protected in trass tube 
with, s lo t ), in let, cutlet, respiration connections, 
calibration 0.5 lit/cn

Spraying pump, s/s and teflon, 15 lit/min, 5 atm, 
leakproof, exp roof not or

Pipework s/s, with valves, tees, bends and fitt in gs

Hopper of 1 capacity, n/s

Variable speed double screw feeder with drive, 
e lectric  notor

Alpine Or 315 Ultraplex m ill complete with dri’« 
and e lec tr ic  notor

Dust separation system consisting o f a cyclon mounted 
on the top o f a s ilo  ( 3 capacity) and connected 
through an airlock, an a ir f i l t e r  type '’liicropulsair'1 
complete with a ir compressor and timer to clean f i l t e r  
bags by periodical je ts  through nozzles, exhausting 
fan to produce the necessary under-pressure, The 
whole batteries placed on the f ir s t  flo o r and connected 
tto the outlet o f the UP 315 r i l l .  E lectric motors 
exproof

Packing Hachine RCTS.1A. type H7P 28CT with minimum 
output o f 3 ton/day o f 1 kg bags, suitable to use 
local polythene sheet, haximun bag size 3 to 5 kg 
depending on product bulk weight

Air f i l t e r  system consisting o f a cyclone with an 
airlock at the bottom, an a ir  f i l t e r  type 'liicropulsair11 
described under item 12, an exhaust fan with e lectric  
motor and fume extracting ducting connected to a.1!  
hoods in the workshop building where dust may be 
dispersed in the a ir. Some flex ib le  connections should 
be provided to the ducts serving as vacuum cleaning in 
the workshop

C-as scrubber complete with recirculating tank and 
pump with waterproof and exproof e lec tr ic  motor, 
constructed of ¿Lass fibre reinforced polyester ; 
f i l l  ; porcelain Easchig rings. Suitable to clean 
1CCC mJ/h air

1

:a 2Q 

1 

1

1

1



'N

-115-

Eenominaticn and Specification

23, Set o f supporting: steel structure, net forming part 
c f the building

1

21, Electric equipment : wiring, starters, fuses, etc, 
complete, emproof ou tfit , with central panel outside 
the building

1

22, Elevator led by fixed ra ils  fo r transport of material 
capacity 200C kg, with platform space to carry fork­
l i f t  hard trolleys, gear and electric equipment 
protected from dust and exproof ou tfit

1

23, Electric stitching machine for sealing paper bags, 
suspendable with balance weight

1

24, Final blender E3X 35 S IIAUTA XZX 
(complete with drive and electric  motor)

?riizar'r stock c f  comolete reserves 3hculd be provided together with
the production equipment according tc the following l is t  :

s.:r. Ite r Reserve fo r  : u0,

1. Pump à motor L 7, 3, 12 2
2, Pump 1 motor * £ w* O

■ •J P, u 1
3. Purrp 1 motor L 14, 15, 2C 1
4. Hoìst 1 motor L 18 1
5, Pump ì: motor L 31 2/•0* Fan 1 motor L 33, 7 5, 20, 

r. 9, 15, ? 13, 17 1
/ • Electric boiler L 2? 1
3. Pump 1 motor 7- 15, ? Ê, 1
y • Stit chini? machine P 23 1

Rerg.rff j one-one o f ¿.tens 1 and 5 should be mounted on portable frame 
and provided with rubber hoses and serve as portable pump fo r 
solvents and water respectively



\ \

-1ZJ- .ex :r7i_*

SUPPLED CCI^Air^S CCI-TAC-3D 

A) Production equipment

Theo Kneubuhler and Co* AG (PSG)
c/o Anglo Swiss Trading Co. Pte. Ltd, Singapore

Tlx i STECQ 3S 22041

-  Packing machine fo r granules

Schubert and Co. t5SCSUC0'’ , Denmark 

Tlx s 33411 SCEtJCO DE

-  Bottling machine fo r liquids

Paxall Ltd. H it e  Division
Icknield 'Siay, Letchrorth, Eerts, SC 6 1 SR, England 

Tlx i 82368

-  Packing machine fo r granules

Rovema 7erpackungsmaschinen GmbH 
P.C. 3ox 20 D-6301 Pemwald 2. PRC
Tlx l 482816 A HC7A D

-  Packing machine fo r powders

A. Winter Machinery Ltd.
CE-864O Happerswil, Alte Jonastrasse 501 Switzerland

Tlx : 8750 75 WIMA CE

-  30TTLZPACK bottling machine

Brwin Behn Terpackungsbedarf GmbH PRC 
Diessemer Strasse 5^-71» 4150 Krefeld, PC3 320

Tlx t 853862 32HE D

-  Bagging machine

Librawejk Pelz i  ITagel GmbH 1 Co. SC 
P03 3729 D-3300 Braunschweig PRC
Tlx t 0952866

-  Automatic weighing and bagging scales

Cellier S.A., Prance
3.P. 177 -  Hue de laroc 
73104 Aix-Les-Bains
Tlx J 980053 ? ET0XEL

Stainless 3teel vessel and other equipment fo r liquid formulation



\

- 121-

Pallmann Z.G., PEG 
P.0.3, 61 ’¡7'olfslochstrasse 51 
6660 Zweibrucken

Tlx i 451135 2 PAS7 D
-  H ills

Christy and Morris Ltd. G.3.

Tlx x 99266 CEISTY 0
-  Mixers, hoppers, various equipment

Alpine AS. PEG , 3? Augsburg 1, P03 

Tlx i 053302 Z ALPHJ D

-  Mltraplex m ill, pre-grinder, feeders, a ir - f i l t e r  etc.

Drai3verke PRO, I.;anr.hein -waldhof,

Tlx * 462139 S3AIS D

-  Hirer

for 3ol±d formulations

101 109 PHG

Perplex S.A. Prance
60, rue de Vieux Pont de Sevres 92106 Boulogne -  Billancourt 

Tlx x 270084 P

-  Grinders

3izerba Tferke PEG 
POB 107, 7460 Balingen 1
Tlx x 763622A 3 12 B

-  Scales

Nautamix Haarlem, Holland, POB 773 
Tlx x 41167

-  Mixer

Cisco Konplex
Hungarian Trading Company o f Machines and Squipment 
for the Chemical Industry 
K-1062 Me pkoztarsasag -  u 60 
Budapest, Hungary

-  aigineering Company

Munson Machinery Co,, Inc. USA
210 Seward Ave
Utica, Mew York, 13503

Tlx 1 937344

Mixer
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Arafiltsr 3.7.
PC2 3?б, 1800 ¿Г Alkmaar
"TTakelkacLe 28
Tlx : 57291 AliAL EL
-  F ilters 

Austroplan
Austrian Engineering Go. Ltd 
L in  ire Vienzeile ¿34 
A-1153 Vienna / Austria 
Tlx ; 132997 ALAw A
-  liigineerirg

2) Laboratory Equipment

Heldsil Engineering Ltd 
3arton Industrial Estate 
3arton-le-clay, Bedfordshire, HZ 
Tlx : 826692 17L3SH G
-  Stainless steel piping for gaschromatograph

IZGTRIZPSX Hungarian trading Go. for Instruments 
1051 Budapest Zunnich F. u. 21, Hungary
Tlx « 225451 3
-  Laboratory instruments

Donan Export Ag Zurich, Switzerland 
Birmendorferstrasse 483, CH-8055 Zurich, PC3 149 
•Tlx : 53664 DCIIAU CH
-  Laboratory instruments

Perkin-Slmer Far East Pte Ltd 
70 Bendemeer Hoad,
02-02 Hiap Huat House, Sinope re 1233 
Tlx : 2972411/2
- Gas Chromatograph, Spectrophotometer

1X17 Interned Export Import 
DDR 1030 3erlin 
Schicklerstrasse 5/7 , P03 17 
Tlx : 114571 HEX
-  Laboratory instruments

Philip Harris Ltd. England
Lynn Lane, Shen3tone, Staffs. 7/314 OEZ, England
Tlx : 336498

- Laboratory equipment
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ATSXIAL 533IH33D 5C2 CCXSIZrOTICX CF 33 XT SIX-STATIC" AXP

33 XT ct/B3S5a3 L z s  at psstic h s  fcbluiatzcx plait? (x x a ii i ) * 1

D e s c r i p t i o n  ________________________________ Xr.il: ■5iu,

1. 33X7 Outdoor type niniinin Oil Circuit breaker, nominal
voltage 36 K7, nominal current SCC±, rupturing capacity 
750 X7A, Symmetrical with support structure with meter 
spring operating mechanism 230 7, 50 H with tripping 
and closing coils 30 7.D.C.
(Control cubicle attached) Ho* 1

3 Nos. -  Current Transformer ratio 25-50/5A for 
C/C and 3/? relay and meter

1 lio. -  Ammeter with scaled 0-50 A with Selector

1 No. -  Flush mounting draw out type three pole c/C
relay inverse and defin ite minimum time lag

1 Xo. -  Flush mounting draw out type single pole earth 
fault relay inverse defin ite minimum time lag 

1 No. -  'Tripping Push button 

1 No. -  Closing Push button

1 No. -  7olt meter scaled 0-36 X7 with vo lt meter 
selector switch

1 No. -  K ilo watt hour meter with X-D-I

1 No. -  Target indicator relay for Ducholz and 
Temperature relay indication ( 26T, 63 Q}

1 No. -  Power Factor Lieter

1 No. -  Signal Lamp

2. Three pole outdoor type 800 Amps 33 £7 disconnecting switch 
complete with extension red guide bearing and manually 
operated handle (For line) No, 2

3.

4.

5.

Three pole outdoor type 600 Amp, 33X7 disconnecting switch 
complete with extension red guide bearing and manually 
operated handle (For P.T. and L.A.)

33777 drop out fuse complete with insulator and 
fuse holder

33X7 outdoor type voltage transformer ratic 
200 7a with one set o f fuse

No. 2

Set 1

No. 3
33X7/1107,
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D e s c r i p t i o n Tnit ;ty

6. 33 27 outdoor type lightning arrester discharge
current 10 KA No, 3

7. Transformer 33/11ST, 625 2TA, Vector group
DY 11, (out door type) No. 1

S. Underground cable 1127, copper conductor, 
cross-linked Polyethylene Insulated Power
Gable with amourmed size 3 x 70 ass a. Pt« 300

5, Three Pole Switch gear Cubicle Indoor type mi n inxm C ii 
draw out circu it breaker nominal voltage 1227, 
noninal current 1230 A, rupturing capacity 500 27A, 
symmetrical at 11 ST with meter spring operating 
mechanism 250 T, 50 5 with tripping and closing 
coils 30 T D.C. with auxiliary s i^ ia l contacts No. 1

1 iio. -  Projecting mounting non draw out type 
three pole 0/C relay

3 Nos, -  Current Transformer 50-100/;A

1 No. -  Ammeter scaled G-100 imps with 
selector switch

1 No. -  Tolt meter scaled 0-12 ST with 
selector switch

1 No. -  Three phase watt hour meter 'with
2 .L .I.

1 So. 

1 No,

1 No,

1 No.

2 N03 

1 Set

3 Nos

Three Pole earthing disconnecting switch

Three Pcle cable end box

Tripping push button

Closing push button

Signal Lamps

11X7, potential Transformer ratio 1127/1107, 
100 7A for wolt meter and under voltage relay

Potential Transformer Puse
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S. D e 3 ;  r  1 p t  i o n ^nxt r̂ v

10» Three Pels 11 IC7 Switchgear Cubicle Indoor type minimum
Oil draw out circuit breaker norinal voltage 12X7, nominal 
current 300A, rupturing capacity jjCC N7A, symmetrical at 
11K7, with meter spring operating mechanism 230V, 50 
with tripping and closing co ils  30V D.C. with auxiliary 
signal contacts Vos

1 'To.

1 No.

3 Nos. 

1 ho.

1 No.

1 No.

1 No.

2 Nos,

Projecting counting non-draw out type 
three pole O/C relay
Projecting mounting non-draw out type
single pole 3/? relay
Current Transferrer ratio 25-30/5

Three pole earthing disconnecting switch

Three pole cable «nd box

Tripping push button

Closing push button

Signal Lamps

2

11, Transformer 11/0.4 £7, 300 XTA, vector group
NT 11 (indoor type) Nos. 2

12. Battery charger 30 vo lt D.C. No. 1

13. Storage Battery Lot 1

14. Earthing System Let 1

15. L.T. Distribution Board with circuit Breaker Lot 1

16. conductor a . ’̂ .S.B. 70 sq me Ten 2-6

17. Insulator pin type 3327 with spindle No, 220

18. Insulator Tension 33£7 Disc Type fo r 
A.C.b.H. 70 sq.mm Set 50

15. Aluminium Binding Tire S.7.C. No. (?) Lb. 60

20. Channel Iron (5" x 2&" x £") length ?’ -4" No.1C0 ?t. 1000

21. Parallel groove connector fo r  A.C.3.N. 70 mm sq. No, 60

•CMC
M Torsion sleeve joint fo r A.C.5.H. 70 mm sq. No, Q

/

23. Copper Tire 35 nm 3q. fo r earthing Lb, 300

24. V'ire C .I. 7/16 Lb. 750
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