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EXPLANATORY 1ICTES

For the purpose of this report, the general term '"pests'" includes any
form of plant or animal life or any pathogenic aent, injurious ox
petentially injurious to plants or plant products, livestock or man,

In addition to insects and cther arthropods this definition therefore
applies to small vertebrates, nematodes, weeds and plant diseases,
Likewise, the term "pesticide' is usged generally to include insecticides,
fungicides, acaricides, herbicides, molluscicides, rodenticides and other

compounds for the control of pests.

Reference to "gallons" indicated Imperial Gallons = 4.546 1it,
Rerference to "tons" indicates metric tons

Reference tc Ymesh® indicates U,S. Standard Sieve Apertures

The monetary unit of Burma is the Kyat (X).
The operational rate of exchange for the United Natiocns programmes

was during the period of the mission -

Abbreviaticns used

P.I.C,. Pharmaceutical Industries Corporation
EC emulsifiable concentrate
G gramles

op dust powder

oc dust concentrate

WP wettable powder

ULV wltra low volume

HYV high yield variety

aeie active ingredient

K kilowatt

B.T.U, British Thermal Unit

8/8 stainless steel

n/s mild steel

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

the United Iations Industrial Development Organization (U11ID0)
Apparent arithmetical discrepancies in tables are due to roundings of the

baSic datac



Project title : Zstablishment of a Pilot Plant for Festicides Fermlation

Tucber @ 3TR/80/011/4/01/37

Purpose @ to acquire the exgerience necessary f{cr the planning and
operation of full scale commercial production tased on
the utilization of locally available diluerts, to provide
training to technical staff and labour, to promotle develng-
zent of associated industries such as mineral aining and
processing, to ccntxibute to coverage of increasing deman”.
for pesticides by selling the pilot preducts in support of
both the agricultural and realth sectors.

ration of the mission in the field : 26 Cctober 1983 -« 17 Jaruary 184

Cojectives of the mission were to elaborate requirements in physical

facilitiss and costs, revise p»rocess {low ard layout of the plant, prepare

tender specifications suiting the capacities given in the prcject docuxent,

and assist in establishing the organizational requirerents c¢f fthe propcsed

enterprise,

Additionally the corsultant was expected to suggest training programme for

the fellows selected and provide a list of bocks and pericdicals <o ve

ordered for the project.

The present study sgives an analysis of the pesticide maxket, evaluation of

Taw material situation. recommends suitable facilities to meet the capacities

set forth in the project document and recommends actions to e made in oxder

to the project be implemented according to the planned scredule.
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The consultant wishes to acknowladge the whole-hearted cooperation
extended by the management and the staff of tae Pharmaceutical Industries
Corporation as well as by all the Government officials and organizations
in Burma who collaborated in different activities and assisted the
consultant in the work.

Particular mention is made of the efficient help of the five man team of
counterparts nominated by P.I.C. and headed by U Win Xyi, National Froject
Directors U Saw kyint, Director ¢f Planning, 2.I.C. showed zeat interest
to the progress of the work and was always ready for consultation and
efficient help.

i», Jerzy B. Gorski, SIDFA, followed the project with contimous attemtion,
provided necessary facilities and help, together with the whole TNIP
ata.ff.

¥r. ToJ. Crowe, Dr. C.E. Rendell and kr. J.W. 2dmmds of Fi0 provided
quick and efficient assistance and information during the whole project.
The Architecture Group II of Construction Corpecraiicn contributed with
support in developing the layout and basic design of thke plant.

Thanks are due to Mr. K. Szabo and Mr. ¥yint Maung, TNIDO, Vienna, giving
all the necessary orientation and guidance to promote the project.

Margnerite Valerie assisted the project by excellent secretarial service.
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de Zistory and backzround of tre preject

The pesticides pilot formmlation plant project has bveen prepared by 71220
in cooperaticn wita the Jovermment of 3urma over a peried of aprrcx. three
years. 1t is based cn a sound background follecwing a natural developizent
trend in wnich demand for pesticides reached a sizeable level, The project
document was fizally approved by TP cn 5 April 1383 and thus firancing
of the foreign currency compcnent of T3J $58,0C0 has been assured under
IPT of the country progracme of TIDP,

For the purpose of ithe executicn of this project and the fature operaticn
of the pesticide pilct form:lation, training and demonstration plant the
Pharmsceutical Incdustries Cerporaticn (P.I.C) has been desiznated as
Sovernpent Isplementing Agency.

April 1533 nas been set forth in the Project Docucent as fen’atlve sitart
cf the activities. Since that time the follcwing progress has teen zade
ti11 tke end of Cctober

- The Government has nominated the National Project Director and
assigned a full time project manager who has been given the task
of carrying out the necessary project activities which are
incumbent on P.I.C.

- Six further members of P.I.C. staff assigned to ¥he project zave
been selected including the Zead of Quality Control, Maintenance
Zngineer, Head of 3iological uality Control and three Zxroduction
Superintendents.

- PeleCe started téd collect basic informaticn about
a) agricultural production, cultivated crops,

) pests damaging the cultivated crcps,
) pesticides izported in recent years both for agTicultural

o’

(2]

and public health uses,
1) lczally available raw materials,
all needed both by the ¢onsuliant and fur the preraration of the Technical
nd Zconomic report of P.I.C,
- A sustable site for the project has been selectaed and aprroved

by the Sovermment.
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At the end cf June 1983 TNIXC designated lr. S.2. Fanfil, Senicr Interregicna
adviser for a short zissicn Yo cverlcok the progress of project activiiies.*
Thile reviawing the subject with officiails of Z.1.C. it Was cleared ihat *re
sroject decurent dces not hardle ihe detailed engineering design of the plant
under "Activities" separately and no cost of subconiracting this o2 fc a
quaiified engineering contractor has been included in the project budget of

TXDP contrioutions,

3. Activities during the zission

According tc the provisions of the Project Iccument (18. (-,, ) T nire

F

ir. I, Bencefy as Consultant in Design of Pesticide Formulation Flants to
caxrry cut a survey cn the subject.
I. 3endefy sexrved in 3urza from 26 Cctober 1933 %o Jaruary 1584.

-

Zis terms of respensidility were to

Assist in establisning the organizational requirements of the

proposed enterprise in the area of (fechnical) management, labour,
quality control and product developzent.

- Zlaborate requirements in physical facilities and cosis, showing
foreign exchanze and loczl currency compeneats for land, plant,
machinery and equipment including technology, utilities, and
transportaticn.

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

= Prepare tender specifications in technical and contractual terms on

equipment (and its installation).

Additicnally ne was requested to

- Assist in estatlishing efficient training programme for the
fallows selected,

~ Assist in selecting appropriate bibliography for the project for

both reference and training puxrposes.

-y

?.I1.Ce assigned five of *the selected staff : T Win Xyi, U iyiat Swe, 7 Aung iix
J Nyo Lay and J lion Tin Win as full time counterparts . Headquarters were iz

Rangoon, office and secretarial service provided by P.I.C.

* See : Internal Report on Project Ixcplementation lLlission,




The work started by reviewing the pesticide demand using the data collecied
by the ccunterpart fteam and in comsultation with FA0. Tke revision confirmed
tre capacities set forth in the Project Document for the ithree formilation
lines as sound 3asis for the planning of the project. WEC and Zealth
Departxent were consulted both on pesticide copsumptien for pudlic health

and aealth service within the plant. Health Tepartment official stated that

personnel and service will be provided by Zealth Department.
Uining Corporation 3 was consulted upon availability of mineral raw materials
and it became clear that the minerals to be used are not readily available

in the wanted ground state., Therefore additional equipment was included intc

‘the plant at an estimated nett expense of about 50,000 TS3. lilled samples

collection ®as initiated but neither tize nor facilities were sufficiently

available to conduct detailed invesiigations/evaluations.

It could be stated that the laboratory should be reaiy to start working about
one yeaxr belore the trial runs in order to zain time for the elaboraiion of
the local receipts for formilations. Tor this reascn the construction of the
laboratory btuilding and jurchases of the laboratory equipment sac.ild be given
high prioritye.

It was agreed wita P.I.0. that subcontracting will cover the following
activities only : detailed engineering desizn and supzly of production
facilities. Items needed as imported components of the project not forming
sart of the production facilities (e.z. transformex», forklift truck,
laboratory equipment etc.) should be purchased by TiiIT0 on a piecemezl tasis.
The lavoratory will be installed by P?.I.C. using the eguipment® provided by

v
b dedr s @

The layout of the plant with basic rumter and functions of %ne tuildings, the
Zeneral orientation and location 2t tze site were azreed upon o szel a hasis
for tne design of buildings and civil works. Zasic desiin of producticn
buildings was developed to be provided for subcontractors for checx, wnelther

the ecuipment to be delivered would fit inZzo the buildings.

iccoriing to a work plan all the terms of respensidilifty could be met during

*he aission.



Zs Reccrmendaticn

the necessary activities needed for the inplementation of the project

scheduled in the Activities 3ar Chaxrt, In addition to those listed in

Chart it is recommeuded that

in preparation for the formlation laboratery work P.I.C. should
establish and maintain technical/scientific contacts with possible
suppliers of icported materials in order to collect knowledge and
information about the products to be formlated;
the director of the Pilot Plant for Pesticide Formulation should be
delegated to the Plant Protection Coordinating Commitiee in order to
maintain proger coordination and information between industry and
agricultuzre;
possibilities of local training should bve exploited by P.I.C. at
maxirum level;
evaluation of the local raw materials by the project team should
continue w#ith eventual further TIID0 or overseas suppliex's assistiance
- as it might be requested;
Uining Corporaticn 3 should apply for TIIIDC assistance in cxder tfo
modemize ard extend their facilities for the upgrading of varicus
minerals;
the subcontractor should receive the following parts 9Z the report :
VI. Project engineering
Annex XV1I . Tender specificaticns
in the case the pxorision of additional funds takes time, subcontracting
and ordering of the following elements should not be delayed by any
means
1) ZImport components of local ccntribution
2) Laboratory equipment
3) General equipment .
4) Liquid formlation unit
These elements will certainly be covered by the present funds
Jas chromatograph and Spectrophotometer should be purchased from
Perkineglmer Co. because of three reagons :
1) FAC laboratory uses the same apparatus and thus determinaticns will
have comparable results and cooperaticn ¥ill ve made possible
2) Perkin-Elmer apparatuses are quite numerous in 3urma (see innex X7I),
that means that local %raining wil. “e possible prior to installation
of the equipzent
3) The supplier provides regular service for the equipment, which is

essentiale.
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The pesticide markei in 3urma consists of UWo cotponents
- pesticides for agricultural use,
~ 7pesticides for the uge in public 2ezlilh secicr.
gricultural pesticides are imporisd oty twc companies
- A&riculture Corporaticm, and
- Agriculture & Farm Produces Trade Corperation.

The former company zas store capacities in all states and divisicns ¢f the

ceuntry and the disiritution fox the farmers takes place through this network.
The seccnd company randles agricultural preduces and uses the pesticides for

stores! deginfecticn and to control stores grains' pestis.

The pesticides for the public healin secior axre izpcrited bty the Zealt:

Department, These precducts are not distributed, but zpplied 5 t2ams consistiin

of well trained perscnznel in the frazme cf wvecior control progracmes,

The area under cultivated crops is arcund 25.4 =ill. acres (anmex II). The
Zain efforts of the Plant Protection Department are concentrated on paddy and

coticn (anrex III) because of the half of the arable land being occupied oy

taddy and because of the high rate of damage being potentially caused by coton

pest3. The next most prctection is provided for groundmuts and pulses, but
other ercps have also nuxerous insect pes:is (Awmmex IV), wnich may cause

coasiderable losses under favourable ccnditicns for them,

3. Review of the for:ul%uion cagacities

Data about the imporied quantities of pesticides were available covering a

FR)

period of the past G years 1974=83. The azalyses of the da*a confirmed that the

capacity for each formlation type set forth in the project docuzent is
matching with the demands forseen for the lime ¥hen the project will start to
operate (Annexes T and VI). These capacitiss and trhe resulting production is

Shown in the table below :

Formulation tyoe Cazacity Preducticn/year

Liquid foermulations 100C Gal/day 1¢,30,0C0 1i%t (24C days)
Dust powder formilations 3 ton/day 420 ton ( €C days)
vettaple powder forrmulaticns 2 ton/day 360 ton (120 days)
Cranular formila“ions 1 ten/day 240 ton (240 days)
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o markel sotentials proves tiat as socn as cther Iactors, such
as nrcader intrecducticn of TIV, availability of sufficient apriication
zacainery, further developrent in the extension service will izprove cvex the

sresent state, evern extension of the facilities might be necessary,

C. Posgsibilities of future develorment

The work of the new formulation plant should start in the lactoratczy -y
jdevelcrment of the local formulation receiptis for the range of produicts planned

for the start.

The initial product Tange nas Seen cooposed of the rmest safe to nandle pesticides
in demand and oriented mainly for the treatment of paddy and cotiton as well
as the needs of disease vector control prograrmes. AsS socn as irhe personnel of
the plant has full contirol of the facilities and gathered sufflcient experience
in the formlaticn techniques as well as the develcpment of new formulations,
the extension of the product range should te initiated in tre following areas :
- new preducts to control the dazmageing pests in Jurither crops, such as
pulses, groundrmuts, sesamrum etc.
- production of specialities, such as acaricides, niticides, as justified
by the zariet research,
- developrent of combined products %o achieve higher efficiency or drcaden
the range of activity e.g. DIT + carbaryl 1:1 against cottcn insects,
DDT + lindane 10:1 to cembine residual and knockdom effect etc,
- development of products for seed-grain protecticn with eventual inclusion
of fungicides,
- develcpment of preducts for housencld use,
- davelopment of higher efficiency but higher toxicity new products,
- developzment of preducts for veterinary use, as justified,
- utilizinz the packaging facilities for vottling/packing of products
imperted bulk, tut needed in small packages,
- develcrment of fertilizer/soil insecticide compositions, sucn as phesthate
fertilizer containing 1-2Z% lirndane or aldrin
Active substances believed to be suitable fer such development werk are listed
in Annex TII with short characterizaticn and with addresses of suppliers in

nex VIiIZI.
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IV, MATSRTALS 4D TS

A pesticide fermulation is a poysical mixture of one or =ore diologically
active chemicals with inert ingredients which provides effeciive ccntrsl of
rests. The functional properties and characteristics of fthe materials o Ge
used w#ill not bve ireated rereunder being described in detail in TUIIZC
publication ID/75 : Indusirial Production and Formulaticn of Pesticides in

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

Ao dctive laterials

All the active technical materials must be Imgperted. lMost of those suggested
for local formulation are available from mere than one pre rcducer, At the
decision beside one or another supplier factors like quality, price and
offered technical assistance should be considered., It is recommended t
1tact producers of initermaticnal reputation and request tzeir assistance
in devaloping tkhe lccal fermula and even in training the personnel of Ih
plant and the laboratory., The baric informaticn needed foxr the Individual
active substances is as follows
~ Chemical/physical/toxicological properties
- Analytical method (suitable for the existing facilities) both for the
active and the formlated prcduct, including quick tests for producticn
control
= Guidelines for the formmlation
- Safety recommendations for the firmulaticn and use

- Recomrendations for ike agricultural/pudlic health use

(1]

List of active substances reccmmended for production at fthe beginning ar
included iz Annex VI,

Possible suppliers are lisved in annex VIII.

2, 3Solverts

Some of the aciive materials are readily solubie in petroleum solventis,
others are zoludble only in aromatic or =ixed solvenits. Iylane was used for
the planning but other aigh power solvents, such as cyclo-nexancne,
isobutanol or i-amylalconol might also be necessary to be imported,
Petrcloun products are readily and in the gquantity needed availaole, deing

produced locally by Petrochericals Industries Corporatica.
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Tour sarples have been ¢collected during the project snowing the following

. + c ks
sigaraceerisvices i

Sele Characteristics Superior Japhta SZP 52/82 32P 30/133
_xercsane
1. Specific gravit 0.3200.3275 (C.7562 .71 o
z A
2. I.3.7. °C 52 2
3¢ T332, °C 5co X5 82 135
4, Flash point 7 30/116
- A . + ,.‘:4 V/ 'f/
5 swvomatic content e Ay &/
€e Acidity Almest nil almost nil alzost ni almest nil

Petrechenicals J.Co revortedly said it is possible %0 ottain a fracticn with

axcratic content of 1&% as well.

Ca linerals
Wining Ccrpcoration o. 3 produces irn its mines - zainly in upper Burma - tae
following minerals, which might be considered as carriers ¢ Talc I grade,
Talc II grade, 3entonite, Industrial Clay, Fireclay, Faclin, Limestcne,

Talc

Talc I deposit is very limited, while Talc II is plenty. iilling facilities
are available in Rangoon, but the capacity is covered by actual demands.
ieeting the additional demands of the Pesticide Plant would need extension of

the milling facilities,

t was agreed that 3-5 kg milled sample will be provided for testing.

Zepesit  is abundant, but the milling Capacity, which i3 availavle at “he zine
only, also needs extension for the new demands, It was agreed *hat 3-5 kg milled

PR

sacple will be provided for testing at ‘he mine (it should be ccllected by P.I.C).
Slays, Xaolin

There is no milling capacity at all for the milling of clays or kaoline. Cne of
the clay deposits is close *o the plant site,

It could be agreed that 3=5 %z of milled satples will %e provided of each
mineral for testing.




~izestone

B

Craghed and sieved limesione zramiles would be a gocd aliermative for gramul
carrier instead of sand just under evaluation, which seems to be oo much {ine

for the purpcse. wining Corpcration llos 3 processes 50,0C0 t/7 limestcne %o
preduce 40,000 t/y crushed stone selected teyond X t= size. The passing
fraction should be (further crushed and) further selected to extract the
recessary fractica of 0.3 to 1.0 m, 230 t/y.

It was agreed that Lining Corporation will determire the particle size distritu
tion of the 0=C mm fraction and will provide 2-3 kg sample of the requested

0.3 = 1,0 oz fracticn.

It was suggested that Uining Corpora*ticn 3 should apprcach UITX0 for assistance
in surveying and extending the upgrading facilities In oxder to meet new demands,
combined alsoc the kaolin demands of the Pulp and Paper Industry., ining
Corpora*ion Jo. 3 muld prefer the extension of the zilling facilities In Rangoen,
where they would have the possibility to mill the products of any =mine accoxrding
to actual demands. t was discussec that an air selaciior could substactially
decrease the SiCp ccmiernt of the minerals, which is present in all of th

discussed samples in a relatively high ratio and has a disadvantage for any end use
Sand

diver sand has been suggested as pcssible carrier for granules., The pzxticle
size of the sand is very low, abou* 503 is between 420 and 590 microns and

about 1%% is between 590 and 710 microns. The suiiabiliiy of these fracticns
shculd be checked in advance in cooperation with someone of the diazinon active

substance supplier companies.

It 1is foreseen, that tne itesting of tre minerals cannot te completed during the
project; this should be made further by similar and/or TVIZ0 assistance.

Four sarples were available during the project around the particle 3ize wanted,
Some charac.eristics were determined; methods for the evaluaticn are given in

aprendix LII, and results shown below ¢



- . s - . -
Seiie Zharacteristic Sentenit Talc o Sand

Jlar
1. Surface acidity - - - - )
2. pE value of 1) suspeansion 3.9 6.9 3.7 3,3
Je Lcisture % 14.¢ Q.1 140 1.5 .
5. Eysroscepicity % 21.5 C.2 1.3 3.5
5, * :hsorption capacity % 18,4 - 44,0 -

6.  Grindability - - - -

Te Particle size arcund arcund arcund 5¢C to
zicrons 146 74 T4 710

3. Zulk density 2.736 Q.375 0.55C 1,3C1

e Tlowabilicy - - - -

10. Abrasiveness

* Determined by local light diesel oil, spec. graw: 0.862/25°C

De Zrulsifiers

Zmilgifiers are key conponents to produce emulsifiable concentrates and
wettable powders with good erulsicn/suspension-stability properties.: lozpanies
producing emulsifiers since long time and having gatnered broad experience in
this territcry, such as TEUSIA (3elgium), ATlaS (Zelgium) and ZCZCIST (T26) are
specialized *o preoduce emulsifiers for the fcrmmlation of pesticides and they
are realy to assist in developing new fermmiaticns., They also have
publicaticns with special reccmmendaticns upon the selection of the proper
emilsifier to zatch the other compenents within the formula and even they offex

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

Tne emulsifiers of various chemical compcsifion are zrouped into three zroups
i.e, type of anionic-, cationice and nonionic zharacter., Practically mixtures
of different characters are mestly offered., The selection of the optimal

aixture needs much experience and is possible cnly after all the other components
(iee active sudbstance(s), solvent(s), eventual 3tabilizer) are imown. During

the project contacts were estaclished tc all the three menticned coxzpanies 2nd

T

information was collected,
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= Liepnd

S. Stazilizers/deaciivators

any organic active zaterials are sensitives against several factors such as

F

£

=oisture ccnten® of tre solvent or the mineral carrier, acidiiy cr even
alcalinity. Such properities may cause incompatidility with the active zaterial.
In nost of these cases application of desactivaters is recommended. Crgznic
chemicals such as ethylene glycol, dietrylene glycol, trietrylane glycol,
diacetone alconol, isopropanmol, urea, hexametiylenetetramine (Z.I), concetia-
nolazine and combinations of zlycols #ith scdium nydroxide have been Iourd %o

-

rave some vasue in Meutralizins™ the active sites ¢n carrier surfaces, In
selecting of the aprrocriate desactivator/stanilizer for each carrier or
solvent and the quantity fc Te used shculd bYe made with advice of the coopany
supplying the active substance and careful siudy of the stabiliiy of ih

formulated pesticide should support the proper seizcticn.

J. _cclicuring azent

In the case of streng poiscns ana censicering farmers not very familiar with
cremicals it is recomrended to apply warmning cclors when formulating liguid
vesticides {0 provide a striking diffsrence between pesticide prcduct and
censumer grods/beverages. Colours such as zethylene-blue or methyl-red mizht

be crosen according Yo their solubility in the solvent involved,

~ ~

3, Symthetic Silica Pcwdex
“his product Zas a very high sorptive capacity as main craracterisiic feature
due Yo iis fine particle size and great spacific surface as well as porous
structure. It is used at the prcduction of coated sramules to trovide free
flowing characteristics tc the granular formulation and prevent siickines +»--
particles %togeither, At the productior of wetiatle powders tie aiz of its use
is to improve zrindabilify cf %he prizary zixture and ‘he saze tize improve
spontaneous wettability of tue product,
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Is Packinz Vaterigls
The typical urit of the Surmese agriculture is the small famm which is
norzally not larger than half an acre. Therefore it is desirable to plan
the output of the formulation plant in bag sizes close to the quantily
needed for one treatment of this area. In this case ‘

-~ farmers will not be compelled to buy excess quantity over their

- actual needs,

- excess quantities will not be stored for long at users under little
control and causing eventual contamirnation of tke snvironment or
deteriorating fail to perform when applied,

- district centres will not need to cover small demands by dividing
big packages and through this canse spillage and contamination.

Liguid pesticides should be packed in half - and cne lit. bottles. 4s
neither glass nor plastic bottles are available in 3urma, production of the
bottles snould take place in the plant. The bottles should be re-closanle
after partial use, The necessary quantity for full capacity and 1 lit
bottles is 1.08 mill pieces/year. Preferred is such type of bottling
machine which produces the bottles from plastic granules and without inter-
mediate storage produces ready filled sealed botiles.

Gramular pesticides should be packed in 5 kg bags with eventual potential
to extend the range from 1 to 10 kg, ultiply paper bags are produced in
the cement factery btut in size of 50 kg net capacity only and no constant
availability is confirmed either., Plastic “ags of sufricient mechanical
strength are suitable for the purpose, they must be produced locally in

the formulation plant. Preferred is such type of packing machine which can
be fed by polythene sheet or tube, produces bags by welding and fills them.
Polythene sheets of 0.05 to 0.1 mm thickness are available #ithin 2.I.C.

in rolls, range of lzy flat width s 100 to 1C00 mm.

Dust powders should be packed in one kg bags with option to f£ill from 0.1

o 5 kg, The small 0,1 kg bags might be needed in case of household insecw
ticide powders in the future., The availability of packing materials hras

veen described above; the same type packing machine is recommended as for

the gramules,

dettable powders will be packed on the same line., Bag size is foreseen at Skg,
vollective cacking for the bhottles is foreseen in form of wooden boxes,

3z4, 4x4 or 3x5 of 1 1lit. bottles and 4x5 or 5x6 of 0.5 lit. bottles can

be put in one box. 4 yearly tumover of 70 to 50,000 boxes can be foreseen.
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Serent tiTe Tags are recemendad for ccllactive packing of zranular and peowcder

. : . ; . .
¢ 233 caxrrying 10 to 25 ks. Jlosure of the tags is

Las2ls can te printad locally. FPciythene skeets cust be pre-printed before use,

J. Stores caracits

& S

to plan the slores caracitry, the

foilewing typica: cozgositicons were devalcped, sihowing per cant cempenents for
liguids :
FTeniirotnion Prenthcate Thiometor Zndesulfan Cyper-
3.5, Raw laterial 0 3C 30 TLT 50 IC 50 ULV 25 =2 35 =C :ethr_j.‘.:l
¢ 2T
Te Tenitrotiicn 3 3
26 Theniroate 5C 50
3o Thiormeton 25
4e Zndesulfan 35
5¢ Cypermeihrin 19

6. Lecal gsolvent .o X 50 38 &1
7. Xslene ) 22 22 1¢

8. IZzulsifier 3 3

Tnite Cil 45 4
10. Special additive

O
ON
-~
O

N
o\

1C0O 1C0 1C3 1CO 1CQ 1C0 1CC




for solid preducis @

Jiacinon Tezevlhos >-7 =<
~ - Vyee maqbawial - = = 5£ T
Seaie SaT Tatellau JJ P PAVERRT o~ Lv  oa
1. Tiazinon 3
2. Tazephes : 5
3. o 39
3 =C €

50 Sand 91 SC
6. 3ilica 4 5 4

7. Zentornite 2C
S ° Wettir ns acv'lt 5
90 :alc 74

100 1CC 12¢ 100

Cembining the developad "typical ccmpesiticns" with the annual producticn
orosrarme yearly purchase plan was sonstructed for The raw zaterials (Annex.

-

IX, X). The necessary sicre capacities were calculated In he Jollewing steps:

~ regquired quantity for cne year

~ time tc be covered by siandby stock
- quantity tc Te stored

= quantity stored per sq. zeter

- required net surface sq. zetex

- required stere-surface sg.

Details of the calculation are shown in Annex XZ.

The resulting storage plan is as fcllows :

S.7. Stored zaterial Required svore surface  Planned stere
1. Tecnnical active substance X8 m2 A) 400 22 clesed store
5 s . . 2

. Auxiliary materizls 20

i 2

3 Silica powder 21 :2
e Dacking material ¢z
Se Forzulated liquid 71 28 3} 20 n° closed store
5. Tormulated solid 117 a°
Te Lylexne 32 g2 C, 1CC B“ open stoze
2, Thite cil 7 =2
T Sranular carrizz 24 32 =0 22 cpen store *
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Zere  Stered lLaverial Required store surface Planned sicre
n o EN 5 4 2 2 ES
1C. Sentenite 3 mZ 10C @~ open 3tore *
11. Talc 36 a
12, Local sclvent 24 3 D) 3 x10 o sank

* joined to the preduction building

Zlectric power

The supply cf the electric pcwer is foreseen from the naticnal neltwori,
tr

Requirement : 3 phase, 30 cycles, 220/400 7. 3uilt in capacity of elsctric

zctors and appliances is estimated as belcw ¢

Tnit A7 tuilt in Sstizated max. parallel lcad
Liquid Y 14
Gramalar 35 31
Powder 80 76
Upgrading ) 40 37
Cthers 50 45
Total 225 203

Suggested installed capacity 400 XW to allow future expansion
Vater

Supply of water is required for plant cleaning, the kitcken/var, laundry
and for sanitary purpcses, tut not for tecinological purpcses. The zaxizal

demand in peak is esticated tc 3 = 6 m3/h- A reservoir of 3 23

is
recommended in form of a water tower, The daily demand is not expected to
exceed 50 mJ. A bored well should be installed fo provide this qenti‘y.
The water must be filtered and partly treated for muman consumpticn.

Yot Water

Yot water is required for zelting thick flowing or semiwsolid materials
(active zaterials, ezulsifiers; vefore drum decanting, and %o enhance the
solutien of poorly scludle materials by reating the jacket of the producticn
vessel, The “emperature nesded is 0 %o 30'C. A boiler is provided for the

purgose with electric heating. The neating systez is filled up with watler
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2ffiuent water frem the workers Tuilding, Cifice Building, laboratory
suilding and preduction staff uilding should e collescted By a drainage
gystem and led into septic tanks,

3

water used for the cleaninzy of the workshops will te collecied within the

-

territory of the workshop in a pit and aflter neutralization/decontaminaticn

transferred to the rainwater system.

Rainwater will be collected in open shallow carals and led ocutside the
plant following the slope of the site. ALl the canals munning off the
plant will bve uniied and via an oil-trap %ype concrete hasin led into irne
creek, In any case of necessity solvent or oily eflluents can e itrapred
and any nature of contamination treated and neutralized in the basin,

Content of the basin should be checked daily on pureness.

Telephone service

A telephone exchange should be incerpora“ed into the c¢ffice building with

two external and about 30 intermal lines,
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Tne site of the Pilct Pesticide Formulatinn rlant is located 2f a
distance of about 30 ko north of Raagoon and avout 10 k= east of i:
rain road to Prome at Smawhi town. The entire area in distand vicinity
of Zmawt. town has been reserved for the chemical Iadustry for suca
production units, which may cause unccrnircllaole envizcnamerntal

-

polluticn. P.I.C. zas already twe factories witiin Tzawel aree, one

-~ v——

procducing plastic products, ancther chsmicels fcr th2 pharzaceuticas

i .

The site selecited is sized at about XL acres wnish will allow Ior
Ncture expension of the facilities and li2s clese Lo an astestoes
factery. The access road is ready up o the tcundaries ol the site.
A square plot of 3C0 x 300 a is fcreseen for the plant, wiickh has an
elevated pesition in the area and a sizilar plot cpzesite %o It Is
foreseen for residential houses. Techknical and trzasportaticn
infrastructure fcr the plant is planned tc develop ccncurrently wiii
the implementaticn. The provisicnal road fo e used for building
zaterial transport will not de passable witnin trhe rziny seascn lmus

liziting the tizme available.

A visit to the site gave occasicn fo prove trat the site is sui
for the location of the plant. Provisicn of electricity and water

should have a priority in the time schedule of the izplezeniation,

It is recommended, that the line cf tae final access roeds te chacged
and instead of crossing low marshland, as saown in the strovisicne
site plan they should ne led through zore elavated parts of “<he site

which might be expected not tc te flooded during the rainy seascn,
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T2 bulildings of the Pilet Formulation Plant are situated ¢z an coleng
szazre plot with the size of 200 x 3C0 2 = 20,000 =%, The layoul is
divided iato twc main areas @

- zanagezent tuildings! area, and

~ procduction plant area, as sacwn cn izl 1
Tre orientation ¢f +he plant siould follicw the prevailing wind directicn
cf the dxry seascn, toxic ard inflammable vapors drawn off-plant direciion.

-~

eg the following aspects were kepu in zind,
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- to keep zaraegement buildings in one bdlock and tius decrease
drainaze systecz,
- to ccllect muildings handling inflamzable material in cne 3lock
tut keep necessary safety distances teiween each other,
- to collect buildings housing driers in another group and ensure
the maximum possible distance from the previcus block withl
the produciicn area,
- tc keep the shortest distance vetween the Liquid Formulaticn
Plant and the Local Solvents' 3torage Tanks to nave short pipeline,
-~ to place the transformer in a central pcsition among the
production units and possibly next to the Powder Formulation
wWorkshop, the zreatest consuzer of energy,
- to place the Wiaintenance Workshep close to the Pcwder and Sramlar
units, where the most of %the repair wcrks are exgected

s

T2 berderline of the production slant area, where very strict salety

rezulations snculd e kept, must physically te shown e.g. by a low fence

‘g

vith one single openings Tre internal road system should provide easy
S tp each tuilding., The whole plant area should ve levelled evenly

s
and provided #ith an 0.5% slope rainwater canal systen.

Jve orientation of *:ie laboratery tuilding sheuld Te such that tne

instrumental analyticzal rcom be placed at tre ncrthein side.
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. 3election of the Tecinclexgy X Uav llachines

Tae pesticide formulation tecinclegies comsist cof several basic procedures,
such ag weighinz, nidng, grinding, acmogenisging, gaciking, Sotiling. at
tre gelecticn cf the aachinery relatively sizple Sut efficient and »eligble
zachinery is preferred w#it: the undistensabla lsvel of automaticn orly, noi
to let face the maintenance personnel w#iith unresolvasle protlems. azoizer
izportant asrect is safety ¢ ensuring thatl zinimup of the processed
raterial could get out of the machinery and cause pclluiicn. The zaximua
of this hazard exists at packing and botiling the powders and liguids.

Zere the non availability of the packing materials was ceztined #ith the
safaty aspects ard trius such devices are reccmmended, whnich procduce e
packing material themselves, they fill trez and produce filled vot*les/bags.
This sysitern eliminates the contact of many perscns with the foxic matarial,
3atcn processes axe recommended for tihe mixing prcocedures because ol the
srall capacities invelved. Centinucusly wozking machines will serve the

mishing, xilling and the irying processes,

Liguid Fermulation

The key equipnernt is a mixing vessel., Tre malerial should Se stainless
steel in the whole plant wherever tie active ingredient gy contact e
structures, #ith teflon seals. Weighing of the local solvenis will be zade
in measuring tank, the rest of material will be weighed on platform scales,
The paddle should be uniformly efficient for mixing liquid toxicants into
tae solvents or mixing 3o0lid ones (e.g DDT, lindane). Tor bottling into

3 1it, 1 1it, 2 1it and 5 lit plastic botiles ZCTTLZPACK zachine of WLTIER

WACHLTE AS is recommernded, working on the abovementicrned principl=,

9]

fficient filtexring of the product is essential to get clear itransparent
scluticns, PFiliers of AATILTER Corpany are recormendad with relill
caxtridges.

Tor further extension place or even supporting siructure skculd te provided
for a second vessel and a third filling tark to be Imstallad in the fuluxe
( item Sos. 19, 24, 25 )

Srarular Foermulation
The recommended tecrnology #ill allow both the use of sand and scxptive

Y

tip2 sranules 23 well, if ‘they will be available. al the same iz

provisicn was made at the upgsrading line %o nave the possidility lor the

plant to provide sorptive granules for own use.
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A retaiing-druz {ype dlender is recommended equipped wiilh spray apparstus
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r it intreduction of the liquiid texzicant iInto Sie blender. The dlender
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s2ouid 2e zlcsed, fixst of 211 while trhe infecticon taxes place, butl sheuld
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allow %he Inspection cf tle procass, sasple checking tizms vo tize axd zanuzl

33 - T PN S -

feadinz of silice power in szall portioms,
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Zefere packing, a Tangentially vibtrated round vidrescresn is recomended

retum oversize imols selected from free flowing {inished product. Thi

type of screen ras a mild acticn and w21l not zud dowm the coat ovuilt up

cn to the gramules,

The packing zachine may be a 3icpls desizp semi-zuicmaiic welighing-packing
zacrine suitabls for the use of sreferatly slastic rese ar 2lasiic siheet,
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The trocess/machinery is suitatle %o e adopied for the Soermulaticon of
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sclid active ingredients as well by sticiiing their powdered for—ulaticn

nto the zranulsas,

crusher is recoczended, The 18 zesh zinera® will te driad in a potating

oLfter drring altemative possidility should be provided for the material

. \ . . \ . . .
either 2, to te sieved, the fracticn between 0,2 and 1,0 za selacied 2and
s2d as granular carrisr, or s) to te led directly intoc 2 rnammer nill which

reduces tre particle size down %o 20C - 300 zmesh (45 ~ 75 micren

L ]
. -~ -~ 1Y 4 - -~ - -~ - -—
-we sieves skcul? be interchanzeahle $c allcew selagticn of ciner fracticni

>

. = == - : ~ e b
2s well as nacessary (eoao 0.5 *o0 C.3 =, 1.0 tc 1.2 I, excC,.y,

Tre dry milled mineral srnould he transported pnoumatically o the + 5.0C

B3

lovel, where they will he fed into the mixer.

faving the optiocn to preduce zranules in “he upsrading sompeound it ziznt e
censidered that it is not wortivhile to install a separate doyer fer ih
drring of sand (cr other ready i: use carrier) tut by slight cversizing
include 3iis job also inte the uapsrading linz2, In this case provisicn sihould
ce zade that the drier, the sieve and the 2levator Leiween sizcull te very

easy %o cle2an tihorcushly %c prevent ze4ting sand in®o *he towder carrier,
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3acdd it tum cut that the supply of the minerals is secured at a smaller
particle size = say at 10 or 1 mz size - the upgrading line may start wizh

the roller crusber or even with the dryer only.
Powder rormulaticn

A coarse grinder should bYe mounted apove the feeding hole of tiae wixer in
order to prevent knots of solid active substances tc get inic the zixer
without being disintegrated.

The nixer should be a strong contraflow type one made of stainless steel
having a cooler jacket, because in summer heat the mizxture containing JDT
etce active substances may decoze smeary aand difficuli fteo mill; spray
nozzle szould be provided to enable injection of liquid active materials
into the mixer,

The mixer should be mounted above the mill to utilize gravity flow. A4
similar capacity hopper should be mounted below the mizer not to prevent
next aixing until the milling of the previous ocne is finiszed.

TP 350 type Tltraplex mill of Aipine Co. nas been considered as mcst suitacle
for mechanical milling of wettable powders and dust ccncentrates. It has
a wide house, good ventilation and it is hoped trhat it will provide tne
lowest possible particle size except of a jet mill and will run undisturbed
even under the prevailing not and fumid conditions. Jet milling is not
recommended because it would be very costlvy botia to invest and %o use at

this very little capacitv,

The aftermixer/nomogenizer should not necessarily de made of stainless steel.
2ither a contraflow mixer or a Nauta single cone mixer would do a gvod job.
In the case of contraflow mixer a hoopexr of a similar capaciiy should be
mounted bvelow it with a screwfeeder disciarge. lauta mix is voo zign to
allow it; the discharged mix stored provisionally in bags or containers
should be fed directly into the bagsing maciine.

ACVEMA bagzing machine producing bags fromw ske:t and filli.ng/sealing tiem,

i3 recormended, or similar machine but not inferior in security and providing

the packing material I»r itself.




C. 2escrintion ¢f tae processes

ot

Juzmbers within the text refer to numbers in {the lists of equipment
(Chapter 7II and Anrex XVII ) as well as in the

L3UTCS e

(1
(Y

Formulation of liquid pesticides
The process consists of
~ solution/diluticn of the teckmical grade active subsfance in suitadle
solvent or solvent mixture
~ addition of auxiliary materials, such as stabilizer, emulsifierx(s),
dispersing agent
- toorough mixing
~ bottling, canning.
In the proposed plant
- local solvents are stored in horizontal cylindrical storage tanks,
10 =3 =acz (1, 2, 3)
- irported solverts are stored in barrels in an open store, protected
against sunsnine and rain
- technical active substances and auxiliary materials are stored in a
gseparate closed store

- formmilated liquid pesticides are stored in a separate clcsed stcre,

The pixdng of the liquid formulations takes place in a jacketed stainless
gteel vessel of 2200 lit capaciiy (19) batch size 1800 - 2000 lit, Local
solvents are transferred by a pump ( 7, 8 ) via a flow meter (10) inte a
preset metering container of 1500 1lit capacity (11) and fed by sgravity into
the pixer. Imported solvents are weighed on a platform scale and transfesred
by a drum decanting pump (12) inio the production vessel, Zmmlsifiers and
liquid active substances are fed the similar way through separate pumps

( 14, 15 ). 1In the case of thick flowing materials they must be neated prior
to decanting in the heating chamber connected %o the not water sysiem

( 2% =32 ). Sclid active substances are roisted (13) onto a working platform
and fed through the opening on top of the vessel, In the case of poorly
soluble materials the content of the production vessel may be aeated by hot
water, The temperature is recormended not to exceed £0°Ce after a fixed
time for mixing, the batch can be discharged bv pump (20) tarough a filter
(21, 22 ) to one of the filling tanks ( 24, 25 ). The system allows tiaat
snould anv correction or repreccessinZ be necessary, the content of any of

the filling tanks may De returmed by a pump (20) into the production vessel,




‘he filling fanks are mounted on elevated supporting siructure and tis :h
bottling machine (23) may te fed by sxavity. Jeight-accuracy sihould de
checked cn random ckosen bottles on a contirzol scale.

Tume extracting fan (33, is operated to collect toxic vapcurs fzcz tie
drum decarting and filling macnines area. oDxtracted fuzmes are detoxdcated
in a Rascaim=tower (35) by sodium nypochlirite solutiocn, situated outside
the building.

Zot water neating system : EHot water is neafted by a thermo-regulated

electric boiler (2¢) and circulated in a closed circuit by the hot water

przp (31). The hot water circulates in the jackets of the produciicn
vessel and in *the radiator of ke neating cramber (32). This radiator
is surk into the floor, the barrels to be heated are rolled onto it and
covered by easy honds, tms forming the chamber, iater shonld ve sort

snough not to allow separation and depcsition of water nardness.
mvaporated water is replaced time to itime in tke dilation tank.

Zartning  Pipelines and machines of the liquid unit should be provided

#ith efficient esarthing to prevent accumlation of the static =2lectricity.

Sugzested process flow and layout is shown in Fig. 2.

9]

The process is based cn technology for coated granules and principally cn
liquid toxicants. The process consists of

- Drying the raw carrier (sand)

- Charging the carrier into the mixer

- Spraying the liquid toxdcant onto the carrier

Adding silica powder to the mix until free flowing will Ye achieved

£y

~ Sieving the product and returming valls to the process

Packing the material that passed the sieve

demaxics 1 this description involves forzmulation of Diazinen 5G granules.
The process should te appropriately modirfied, if 2.5, the active
substance is a WP formulation of a solid active substance and

the liquid is a sticking agent, or the carrier is saw dust, etc.
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in tze proposed plant
- granular carrier will ve stored in Sulk under rccf near i:ze drier
- tecmical active substances and silica powder in a separata closed
gtore

- formulated zramules in a separate closed stere

It is supposed that washed river sand is available in sized condition consiste
ing of a bulk fraction of min C% being between 0.6 and 0.3 mm size (30 and
2 mesh). Tre carrier is fed into the feeding nopper (2) of the dryer oy

conveyor oelt.

The dryer (3) is a rotating cylinder type suitable %o evaporate min. 25 %o
¢ kg water per hour., The drying zedium is kot Sas stream generated by an
0il tumer. Thre fuel oil tank and pump ( 4, 5 ) are placed ocutside thae
building, The necessary draught is provided by forced ventilation (5). The
dry grarules are fed by a bucket elevator (3) into one of two siles of 2 m3

capacity ( 9, 10 ).

The quantity of carrier necessary for one batch is weigned on a platiomm
scale. A previcus sieving (1) has been provided for just tc select rougn

iopurities ( 3 - 10 mesh ).

The weighed carrier is transported oy the elevator ontc ithe first floor and

fed intoc the mixer (11). Rotation should start together with feeding.

Tre active liquid toxicant is transferred from the barrels by a decanting
pump (12) into a pre-set container (13). A calibrated measuring cylinder
(14) is filled up to mark from the container. The measured quantitv of the
active zaterial is spraved by a pump (15) through a rozzle into the rotating
drum, During the drum decanting and spraying operaticns the fume extracting
fan must mun. The extracted fumes are desactivated in a Raschig towez,
placed outside tne building, by sodium hypochlorite. The fume extraction
system is the same serving for tie powder formulation, the nenticned iterxs

are registered there,

ter a fixed time for mixing, the gate of tre mixer is opened and silica
vowder is fed manmually into the rotating drum in small portions until the
granules become free {lowing. Then the batch is discharzed into an open
centainer (17) #ith a screw conveyor at the bottom. The granules are fed
on a vibrating screen (18), tne coarse cenglomerates selected, disinctegrated
by marual tocls and returned for reprocessing. The sranules pa.ssing the

sieve are {ed into intermediate small containers, {ransported vy tie elevator
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cnto the first Iloor avove tze packing machire (19) and 3y this filled

izto 1 - 5%z bagse 4 -5 x k3 or 10 - 15 x 1 kg %ass zay ccllectively

be packesd intc great multiply paper vags.

SpZrading of the carriers

——

The local minerals which are suitable to be used as carriers/Cillers, are
availaple in sulk in a size of max. 100 mm. Their average moisture content
is expected to be arcund 5 - T per cent,.
The process of upgrading consists of the following steps ¢

- pripary crusking of raw zineral,

- [ine crushing of raw mineral,

- drying,

- selection of a fraction for gramular carrier,

- milling
in the proposed plant the raw minerals will Ge sicred in bulk under rocf
near the upgrading facilities. The minerals are first fed by a portable
Tubber conveyor belt (1) into a jaw crusher (2) reducing the size down to
10 mm. The crusized material will be transferred dy a builie~in comwveycT
velt (3) into a roller crusher (4) reducing the size down tc 1 mm, The
reduced size mineral is transferred by anocther conveyor belt (5) into the
feeding ciute of a rotating cylinder type dryer () suitable to evaporate
3 to 100 kg water per nour. The drying medium is a hot gas stream
generated by an oil bumer. The fuel oil tank and pum ( 7, 8 ) are placed
outside tae building. The necessary draught is provided by forced
ventilation ($). The dry mineral grains are transported by a bucket
eievator (10) inic one of two 3 m3 cepacity silos cn ke first floor (11,12)
for intermediate storaze., The dry grains are than fed by gravity into a
sieve (13) which selects the fracticn suitable to be a granular carrier,
between 0,3 and 1.0 mm size. The selacted granules are collected in interw
mediate containers, manually ‘ransported to the granular formulaticn line
and fed into the silos of 2 m 3 capacity. The fine fraction passing the
3sieve is fed into a hammer mill (14) which reduces the particle size to
200 -~ 300 mesh ( 50 - 70 microns). The milled powder is transported by air
in a silo (15) placed on tre first floor, #ith a cyclon on its top. Tho
necessarv air draught is provided bv a fan (16). The discharge from tre

3ilo takes place trrough an airlock.
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Soymlation of wettiable powders

The process consists of
= mixing of the tecimical grade active material with upgraded
iexr(s), wetting agent, dispersing agent, nilling aid etce
= pilling the pre-mix,
= homogenizing the milled pre-mix,
- weighing, packing.
In the proposed plant
- upgraded minerals are stored in siles on the first floor of
the workshop building,
- tecmical active substances and auxiliary materials are stored
in a separate closed store

The lccal fillers will be upgraded to a mesh size of about 200 mesh
(74 microns) or finer and dried.

The dyy filler is discharged into bags, weighed on a 100 kg capacity
platform scale and stored close to the pre-mixer is pre-weighed units.

Mixing of tke tecimical grade active material with the filler(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 filler from 400 to 600 kg. The materials prescribed for
one batch are weighed on a platform sczle and in the order fixed in

the tecikmologie are fed into the mixer. Bventual coarse parts are dise
integrated by a coarse grinder )1) mounted above the feeding hole of
the mixer, If 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 (8) and from it fed at a contimuous rate (9) into the
mill (10)e The fine milled powder is carried by air into a cyclon +
airfilter complex (11, 12) of which it is discharged through rotary
valve into bags or intermediate containers,
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The milled powder is then fed into tke LBX 35 S typ. final blender (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
exhansted through a nood connected to the exhanst system. After a fixed
tize for the homogenizing 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. Joods are provided at each point, where dust may be dispersed

intc the air, such as : feeding of the mixers, the mill, discharse of
3ilos etce All hoods are connected toc a central duct leading through a
cyclone and an air filter (15, 16) to the exhaust fan (17). The exbausted
air goes for final cleaning/decontamination intc a Raschig-tower (19)
placed cutside the building.

Formmlation of dust powders

The process consists of

- mixing of the tectmical grade active substances with filler and

eventual milling aid

- mlling of the premiz

= diluting of the premix to the final concertratian

« bagging, packiag
The process begins like as described at the formulation of wettable
powders and runs similarly until tke milled premix isg filled into bags or
intermediate containers,

The amount of preemix and diluting filler given in the receipt for
formilation is weighed and fed into the MBX 35 S typ. firal miver (24),
From now cn the process goes on again the same way as described at the
formlation of the wettable powders,
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J. Descrintion of the laberasoery

=ctivities

3.I.0. desires to have a strong laborzicry within tihe slant where chemists,
biologis4s and semi-administrative scizniific stafl could consult snd work

closely togetier. The laboratory of tae plant should te Zeavily enzaged in

develozment worl.

The staff of the ckemiczl laberatory sunould te ready prior to ihe completisn
of *he production fecilities with the estabiisihment of tze formulation
tecrnologiass ard receipts of the first products. It is zecomzendad o
elasorate altermative receints for eaci products using awriliary zaterizis
from different sources not to depernd on cne single source. Fursher sources
of local =z*erizls should ce reveiled and evaiuated upon suizatility,
Turther active suvnstances should be adagted for local formulation, zccordin

to suggestions under III C.

Standzrd znalytical methods often need to bte modified cdue fto veriztions
occuring in the raw materizls, or changing cne suprlier of the chemical fox
another, In such cases methods require ¢ te coupletely changed, or reglaced,
by a2nother. Methods of anzlysis developed and provided by manufacturers

often need considersble development work for reproducible results 1o 2e
cotained by others. There is, thus, 2 aethod develcpment requirad,
Part of the laboratory shoulld exercise routine controel of formulated products
acd provide quick intermediate control prior fo packins/cottling as well as

control opurchased raw materials.

For the above purposes the laboratory must be equipnped wiin suitable facilitiies

to perform quantitative determination of active substances 3y :

Jas chromatography,

thin layer chromatograpzhy,

UV/visible spectrophotometry,

traditional chemical methods

as well as to perform laboratory scale formulation and prysical tests of
formulations.

The list of suggested equipment see in annex JII, XTV.

The suggested equipment is meant to cover the needs of <he first two years,

starting vefore completion of the plant.




The biological laboratory should assist the development activities of

the Chemical Laboratory bty giving initiavives for new develcpment subjects,
controlling the newly developed formulations upon effsciiveness tota in
small plot and ir extended field trials as well as periorm routine conizol

of biological activity of the produced testicides,

inother iuportant function of the laboratory will te the preparztion of
literature surveys and reports on current pest, and sesticide srchblers
of the country, as well as to nandle rezistration of tne zew Jcrmulatices,

as soon as legislation will require it,
The list cf sugzested equigment see iz annex 7,

The latoratory should te given the task of colliscting techniczl information
corcernirg the production, formulation, analysis, application, biological

A

testing and safety aspects of pesticides. i conference rcom shouzld ze
provided Yo organize *raining courses by the manzgement staff or invited

speakers, both for plant perscmnel and/or custcmers.

Using the collected information, the laberatersy should provide zonrodriate

use-instructions to te printed on the labels.

Using the periodicals provided for %he prcject an efficiernt infeormaticn
section couli provide irnforma%ion zbout work dene z20rcad ¢

reduce the expensive scientific efforts in Eurmza., 327 selecting 2pzropriate
information title and summary translations could alsc ve undertakean,

Laboratory building

See under VI E.

Safety in the laboratory

See under VI. F.
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e ovecificzgtion of buildin~s ard civii wexks

I« .anagewent ond gtafl buildinzs

Cffice tuildinz

Conventicnal office btuilding to house the marnazement and adminstrative
stafS of about 40 persons accoxding fo local norms, with cranging
roor for senior staff supervising the plant,rocm for telsprone

exchange, ‘toilets.

Production staff duilding

Cffices for the heads of production workshops, the head of maintenance
and head of stores, altogether five pexsons w#ith additional
administrative help comprising toilet and sicwer as well,
Lockexr
Ground store building with yhite and black cihanging premises with
lockers separately for street~ and working dress. Showers. luxber
of personnel changing estizated to be 120 persons. X% free
capacity skould be built in. Laundry to e incorporated. Dixty
clothes are dropped into the laundry's colleciinz chanber.
Recreation hall
Groundfloor building, comprises rest room, tar cffering beverages
apd with facilities to heat ready food or prepare simple food. |
Guests area should be parted for those who enter from preoducticn
area for rest and others entering from management area, bar centered,
offering for both sides. Comprising also toilets,
Gate house
Ground floor building of X0 m2, conventioral designe BEquipped with
strong lights directed to the doors. Controls roads in and out and
the personel entrance., Vindows fcx both side.
Labozatory buildinzg
horaior
llost of the rooms of the laboratory must be provided 5y aircondition=-
ing because
~ in conditions of average temperature of 30°C in surmer ana relative
mmidity of 0% no 3cientific work can ve cenducted Zor long,
~ solvents such as ether, benzene, acetone 2tc. volatilise rapidly
at room temperature and can result in explosions,

~ even 3light volatilization of sclvents such as chloroform, carbon




tetrachloride etc, Wwill have long term toxic effecis on werkers in txe
laboratory,

- vesulis obiained from analyses invelving wvolative sclventis at rcem
temperatures would not be reliabdle,

- +the moisture would also have detrizental 2ffscis on Soth chemicals and
samples to be analysed, or stored for longer as reference

~ ike very costly and sensitive apparatus used for ftesting of pesticides
zay be ruined by fluctuating temperature and excessive almospheric
mmidity

- reliability of results or such equipzani, e.8. 2 apparatus alsc requires

airconditioned circumstances.

iccerdinsgly, a two-storey tuilding is »eccz—ended to decrease tie heat-

transfer surface of the building with the fcllowing special recommendaticns @

- windows need %c be double glassed,

~ insulaticn should be incorporated belcw tne roof,

-~ the roof should overlap the outer wall on the sunny side and similar sun
shade should ve applied over the grouni {loox,

- the ou*er walls should be constructed c¢i low neat transfer material,

- incorporation of a second door at the entrance, as airlcci,

‘= windcw area should te limited by vesinning only at 1.0 a above flooxr

level,

It night be considered whetner to employ individual wall airconditioners

room by rooem or to install a centrazl airconditioner systen.

The chemical laboratory, with its apparatus, alsc for safety reasons, shoculd
occupy the‘ground floor leaving place for the biclogical laboratory,
conference room, offices and store at the first floor. If any future
extension of the laboratory is plamned by ?.I.C. it wuld be wise to ensure
that the foundations and supporting walls are such that a third ficcr may
subsequently ve added. Above the first floor a flat concrete roof should be

constructed with insulation with a lightweight roof on it with a vented
loft 30 as to minimize the entry of neat and facilitate the additicn of a
21d floor.

Individual access should be provided to each rocm frem a central corridor

starting from the entrance hall/staircase, A second door is incorporated

with the front door to act as ac air~lock. There should be a cantilever




spelter before the entrance to preotect arrivals Irom raine. Ta2 flcer
should be elevated at + 2.2 = asove grcund level Witk a ramp al the
entmance. Dcors and windews zade of wocdwork, othemwise non-inllarwatle
materials should be used. The Jdoors siculd close antomaticaliy. The
whole building skould be surrounded Bty Q.5 = concrete pavement, izing

and lighting should be ex-proef in the building.

Zround floor

The nd floor comprises the following rooms @
)

1, Cooled store for chemicais and samples, 12 z°
Services ¢ AC 20 7T 50 Ez and airconditicn

o - . , 2
2. Room of gerneral instrumental analysis, 24 m

Services : AC 22 V 5C Z_, aircond. and watex

Adequate mains socket shculd be provided

&

3. Spectrophotometric and rcom, 12 m2
Services ¢ AC 220 V 3C

uain sockets should be provided also for eventual additional instrumenis,

wn
td

0

znd aircond., water

Compressed gases should Sz ilsjensed from a distribution systen
separate from the main tuilding, A single-room Suilding with

cencrete floox at + 0.1 = atove sround, ramp to tze docr, vented
double ceiling roof, size 2 x 3 m, electric ventilators ocn the ceillng,
situated on the north side of tze main building nouses the cylinders.
The cylinders should be held against the wall by individual chains,
both thosge in use, 3pares and expties. CTases srhould be digpensed

by marifolds with changecver units with a line pressure to *n
laboratories of aprrox. SC psi. 3Stainless steel I1s the ideel zaterial
for pipe runs. Piping should terminate with point valves attached

to the fascia boards within the latora®ory with provision for

reduction to 1/8" for fittinzs.
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2alarnce room, O :2
The benches shculd be vibrationless and should stand con independent
concrete slabs so as nct to be affected by the vibrations of the tuilding.
Services : Al 220 V 30 Z; Wwith adequate sockets and aircend,

Washinz up »oocm, 6 22

Services : water, mains : AC 220 V 50 32

General chemical laberatory for fcrmulaticon and traditicnal analyses,
36 m2. Services required ¢ =zains of AC 220 V 50 I, aircordilion and
water. Piping and wiring should be placed so as to facilitate eventual
control and mainisnance., Cne central zains cut-off switch should be
locasted in the entrance hall and marked. Water pipe brancres to each

room should ve provided with taps sc as to enacle separation of parts of

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

Te

8.
9.
10.

internal wall #7it:z united vent duct which should pass the latoratory
#all at ceiling height and contirmmue up to abeve roof heigh The fan
should »e placed ouiside the wall. Some free wall area should have a

Z&rid on it for fixing apparatus.
Drains should be made of acid and alkali resistant piping so sloped that

waste liquids drain rapidly out of the laboratory and join the septic
3

drainage system, “hrough a pitch=lined concrete basin of 1 n~ where the
wastes are diluted and regularly decontaminated.

Physical laboratory, 18 o2

Services ¢ AC 220 7 50 E; and aircond.

Changing cabinet, 3 n2

Toilet & shower, 3 m2

Cylinder storage cabinet (cutside the tuilding) § n? (see also at 3).

Pirst flocr

13.
12.

13.
14,
15.
16.

Insect breeding room, 18 m°, Services : AC 220 7 50 I, mater and aircond.
3iological ladoratory, 18 m?. Services i iC 220 7 50 Z,, water and

squate aumbder of

b=

aircond. Cne fume cupboard, similar to room 5,
sockets should be provided.

Cffice of the Jead of the Laboratcry, 12 :12, airconditicned.

Cfrice of the Tead of the Biological Laboratory, 12 m2, airconditioned.
Library/conference room, 36 :12, airconditiored

tore, 24 m> , Services : AC 220 T 50 e
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edizal sexvice tuilding

ST e - e s

- iy a s 2 - 2
Ircundflecor tuilding, size 40 n” comprising waiting —cez 10 a2

~

A o

3
Tcmzraeta floer at + 0.2 = covered with tiles, rocms aircenditicred,

walls oil painted up t¢ 1.5C m, slassed windows, lighiweliznt

. L

~t

~ccf at + 3.00 o overlarring tte walls Zor sun-protection, 0.5 o
3 & >

cencrete walk arcund the building,.
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IS

faor=:lation worishcod

Sround floor muilding, size 10 x X m, concrete floor witnh sparkgproof
(aspral:) layer, floor level at + (.2 2, ®alls of firerrool zaterial,
height 4 m, ligniweight saddle=rocf with rocf ventilaticrn cverlappinzg
the walls for protection against sun, accese fharough ra—ps and satiss
suitable for forklift truck transport. Gates zt both ends, windows
in the side walls not lower than 1.5 me 3zin szculd not entex |
Zlectric wiring and lights explosicnsproof outfii, IHuses and zains
zain cn/off switch outside the building in a2 ceniral panel. o
aircondition. Lightning pro*ection. 0T.5 m wide concrete walk

31434

around the building.

Reference Crawing 0.

Powdep ard Grarulor formlation woziisnov

Two stories tuilding with sroundflocr extansicns at tolth ends, 3Size
at groundfloor 24 x 42 m, 1st floor 24 x 24 =, extensions 2% x & m.
Concrete floor at + 0.2 m, Wwalls of fireprocf zaterial, height &

and 11 m respectively, 1st floer at + 6.0 nm, sup?orting cclumns at

6 x 6 @ apart. Partition walls, if any, preferatly rectanzular to
the main axis, =Zlevator of 1500 kg paylcad capacity in ithe middle of
the tuilding, access from bota sides., Walls painted with wWashable
paint up to 2 m atove flocr. access through rarps and gates at the
side walls, sized for forklift truck traffic. windows roundabout at
both levels, at the ground flocr not lower than 1.5 m. ZIZleciric
wiring and lights explosicns-prcof ouifit., Fuses and cains rain
on/off swiich outside the building in a central panel., Iic air~
condition. Lightweight saddle-roof with roof ventilaticn overlapring
the walls for protection against sun. 2Rain srould not entex,

Lightaing protection. 0.5 m wide concrete walk arcund the building.

Referenc2 drawing Yo,

Store for technical active substances and aunxiliarr zaterials
Sround floor building, size X0 x X =, concrete flocr at + 0.2 3,

#alls of fireprocf material, height 4 2, lightweight roof witkh »oof
ventilation overlapping the walls for protection ageinst <ie sun,
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access through racps and gates suitadle Jor ferklift txuck fzanssert,
Jates in frent wall, windows in %he side walls nct lower tzan 1.50 =,
Zlectric wiring and lights explosion-preof outfite Tuses and zains main
on/off switch outside the building, No aircenditicn., TwWo separate rooxzs
of 20 m° ( 4 x5 m) each with shelves for a) spare parts and reserves,
materials for the repair shop, %cols, etc. b 2xpendadle material used
in the plant. Lightning protaction. 0.5 =z wide concrete walk around thre
tuilding.

Reference drawing o. 7385

Store fcr formmlated oreducts

Sizilar building to 4), size 10 x 20 =z, with one cresswall separating the

internal space into two equal parts with cne-one access doozr al ctil ends,

Store fcr izpcrted solvents

Cpen store, size 8 x 12.5 a, concrete floor at + 0.1 m with 5 cm high,

10 cr wide rim to prevent barrels from roliling off, lightweizht rool at

+ 3¢1 m well overlapping the floocr, access throuzh ramps for forklilt
trucks from two si\.des, 0¢5 m wide walk around the floor. Zlectric wiring
similar to store A, Lightning protection. One cormer is occupied by a

S z2 ( 3 x 3 m) stor» of solvents for the laboratory. <Closed compartwent,
aircondition, door from cutside., Wall protected against varrels with

timber slabs.
Store for local sclvents

Three mild steel tanks of horizontal cylinder shape and 10 m
each are placed onto concrete supporting sleepers witain separate

3

cgpacity

concrete reservoirs of 12 xn3 min. capacity each, joining to each other,
with a smaller concrete basin for the transfer purps joining to the
three, Steel structure catwalk over the three fanks with stairs serving
to the pumps. Access to the purps thramgh concrete stairs. 3ee also
reference drawing 0. 7387. 7ented metal shell sun-protected with silver

paint, as the tanks. Sprinkling water cooling. Lighining protecticn.

Sexrvice Zuildings

21) Repair morlshop
Sroundstore building, size 6 x 20 m, concrete flccr, flooxr level at

+ 0¢2 my, walls of fireproof material, neight 4 m, lizhtweisht roof
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Wit mool veniilatlticen ovexrlepping the walls fer pxetectlen afzinzt
sun, access through razps and 3ales suiltadls
transport. Three gates at ihe froni, windews cn the Zoll siiss zol
lower *han 1.5 =, L airconditiczne The accumuleicr leading
faciliiy fox the forklift itrucks is Iccated ai one eond of tle
E .

o Lon b r i i
tc allow access fcr the Srucks znd previied witn

tuilding s0 as

sufTicient shelter against rain.

Cpen srelter, concrete floor at + 0.05 2 above road lsvel, 1llght-
weight rocf, no walls tut 0.2 m wall instead all round except

ront. Hater tap for car e

¥

Toongforrer house

kf

Cenventional tmilding of the type, cencrete floor at + C.2 =, with
ramp to the gate, vented rocof well cverlapring the walls. Size 5x0 m.
wat vell Tuzp house

Tibe well, head surrounded by a concreta platform 23 + C.1 2 atove

3

a
ground level, Pucp house 2 x 3 = size, cencretz2 flocr, ITnick walls,
light vented roof.

Trestle
3

3ild steel water reservoir of 10 m
structure at 12 m height,.
Zrercency showex

Small cocpound of 12 m2 comprising {wo easy to access srower

cabinets (swing door) and toilets witn hand wash wells.

capaciiy standing on steel

civie Works

Sate and fence

Two gates Sor lorries coming and going and one personnel entrance
zate. 3rick/concrete columms and wrought iron 3ates.

2o0ads

Internal traffic roads hearing the load of 12 ton trucks, 4CCO m ’
with sufficient general lish*ing.

Drains with septic fank

Drains collecting septic waste water zade of prefadbricated cencrete
tubing ¢ 0.2 = with a slope of &%, 300 running m. ending iz septic
tank, Connections to buililings 1, 2, 3, 4, 6, 7




(o9
4
~

35)

36)
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Qainwaler cenals and oil trap
Srailow ccnerete canals C.5 x 0.1 o T x 2, fellowing the slope of

the site, 1000 muzmning 3. with a patiem collaciing Zhe water Imex

-1 P S - g -~ L 4 - Sy -~ - o % %
the *otal surface of tze plant and leading into on2 ITrunk Sranch |

na S ema
S2iCre

Dessing the water intc a concrete basin trap 2t the fence,

leasing to trze creek.

@

Fine figkiin~ gatar meservoix T23in

|z

Ccrerese basin of 3 x4 x 1.3 2L 27T x D with sides elavated %o
+ 0.1 @, surrcunded with a lecw fence.

I o4
v

ZJurning 231
A place of g 3 xC.5 = 2ia x = size,round wall,surrcundad by a fence,

off tre plant by LT =z, wind off direciicn.
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¥, Safety within th= 3lant

Tre formulation of pesticicdes irnvolves various hazards such 2s zechanical

&

injuries, acute intoxication, deterioratior of nezlih, Iire and explzssion,
toliution of environrent., Utmos? care must be taken {o prevent occurrencze

of such acciden+ts. IZrecaution neasures are of two different iyzes
7=

- perscnal and organization measures

- tectmical zeasures
is for the first zroup, all employees should be given appreprizte training,
every person should kXnow the nazards invelved in %the plent znd especizlly
in his work, hehaviour in case of emergency, zeasures of
aid,
Tre aedizal service should check emrloyees Ddricr %o exrloymenst and
periodically while workinz. Cnly personnel of perfect zealth conmdition
should be allowed to work., Rotztion of workers at posis of warious level
of exposition may be useful, It is recomcended tha® personnel working at
higher exposition level shculd ve ziven orotecting/conditioning Iood such

as milk or fresh fruit.

Tre good housekeeping is the basis of safety. Ilachines processing tke
dangerous materials saculd be kept tight. 4is soon as leakages are obtserved,
the leaking sources should be eliminated by fastening tolts or changinz
gaskets or simply closing openings that should bYe kept closed. Leaking
material snould be collected 2nd properly treated. Iume exhausting fans
must run through all the working hours. ‘orkers should be given clean
working dresses daily and personal protecting tools as often as necessary,
It is prohibited to walk barefooted in the workshops.

In general open nachines are mnot allowed to start, running macnines are
not allowed to be opened. While repairing, tae fuses of the zachine must
be taken out to prevent unintentional start., Stones, wood or metal objects
and other alien material must te prevented from getiing into the machines.
Hazard sources should be marked with intermational or well understandable
pictogrammes.

Use of oven flame and smoking should be prohibited within the total
production area. all electric equipment should be explosionsproof outfit.
In the ligquid formulation workshop the floor should be made of spariproof
naterial; at repairwork only hammers made of copper or bronze are

allowed to be used. Fuses should be installed together with *the main

on/off switch outside “he worksnop cuildingzs and stores., Uero line should
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Ye cornected %o the nouses of zll =lectric apgaratuses. IHubber wheel trucks
snowld te earthed vefore operzatioms. =2Pure plastic woven clothing is not

allowed to te worm.

Worikshops and stores should Ye proviied with sufficient number of manual
firefizhting CO2 apparatuses at well accessible places. In the liguid work-
skop and store additional foam-fire-extinguishers are cecommen&ed.

Arcund the workshop buildings and stores sufficisnt fire fighting nydrant
points should be planted with noses available in zlass-fronted locked boxes.

Fire origade should be orzznized ané regularly trained,

Ligquid zaterial from eventuzl lezakage should be soaxed izmediztely ty
sawdust and taken out of the workshor. Zurnable waste material Incluling
torn bags and dxy weeds from the courtyaxrd should %Ye turnt regulerly in the
turning pit. Effluents from the laboratory and the rzinwaler trzp should
be regularly controlled ard irezted as necessary.,

Tational treffic rules must be respested also in the plent roads, 20 3/a
speed linit is recommended. <ustomer cars shouli te direclted by clear sigis
to the proper stores. Lumbering of buildings with well visible number

shields is recomzended,

Safety in the laboratory

Through using sell closing doors and principelly firerroof material
except doors and window frazes, there would dSe 2 reasonatle possiuvility
of isolating a fire. In the staircase at Coth levels fire fighting watex
rainsg should te provided with hose atiacnmerts so that a2 Iire zignt Te
fought in wnichever room it would occuwr, 4s an added protection nydrant
points should be planted at each side of the building, centered, with
noses available in zlass-fronted locked box2s. Cne to two manual {ire-
fizating 002 apoaratuses snould be zocunted on the wall of each lztoratery.
During the night a watchman should guard the laboratoxy.

The ceniral mains cut~off switch in the entrance hall siould be maxked to
be *urmed off in case of emergency. Inflamrable :.lvents szould not Ze
stored in the laboratories over the guartity needed for ore day., 3 = 5
days amount accoxrding to volatility is allowed in ti:e cooled store.

Bulk of the stock is stored in the separzte lab. Solvent Store ccmpartzent

within Imported Solvent Store.
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As Supcazr of investpent costs
Seie Cost element '000 s '000 TS$
1 Production equipment
Liquid formlation unit 354.00
Granular formmlation unit 122.40
Minerals upgrading unit 117.C
Powder forrmlation uni 263,30
Primary stock of spare parts and reserves 6750
Total 3 925,90
2. Detailed engineering design & commission 18% 164.10
3. Auxiliary equipment 2226.00 248.385
. 4o Service equipment 150.48 10.55
Se Laboratory equipment 1€0,00
6o Buildings and civil works 11793.00
Total on FOB basis 1449 .40
Contingency 10% 143.50
Crating, shipping, inhsurance 164 %5 236.80
Total CIF value 14209.48 1329 ,70
Local currency equivalent (14523.0)
Local transport and other expenses
Bquipment, total 000,00
Erection of the equipment
1% of Sel'. NO. 1 : (136.80)
(Local currency equivalent) 105440

Total 1 16303.38 1829.70
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B, Production equipment - Liquid formulation
33 TS 3
20 Item denomiration 50, unit Total

4,5,6, Screen 200 600
7,8, Kerosene transfer pump 1,800 3,600
g, Kerosene pipework 1,300 1,300
i, Flowneter 200 200
11, Measuring tank 1500 1. 2,500 2,500
- 12, Xylene transfer pump 1,800 1,800
13, lene pipework 800 800
14, Toxicant decanting pump 3,000 3,000
19, Zmlsifier decanting pump 3,000 3,000
16,17 Decanting pipewoxrk 1,30 2,600
18, Zoist 3, 700 3,700
19, Production vessel 22,000 22,000
20, Product transfer pump 3,000 3,000
21,22, TFlter 1,5C0 3,000
23, Production pipeworik 2,200 2,200

8,20 16,400
217,000 217,000

24,25, ™lling tank
26, Bottling machine 30TTLEPACK 3012

L R R . T T S S S I Tt S S S S N T ™ YO S, S G S G G G e S S TR VY I WY)

27, Labelling machine 5,000 5,000
28, Roller Conveyor 300 300
29, Electric boiler 2,20 2,X0
30, Hot water pipework 2,000 2,000
31, ot water pump 1,500 1,500
32, Jeating chamber 2,000 2,000
33, Jan 2,500 2,500
34, Fume extracting ducts 1,300 1,300
35, Raschig tower 3,500 3,500
36, Electric equipment incl. earthing 15,000 15,000
37 Supporting steel structure 7,500 7,500

354,000
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C. Production equipment, Grarmlar formulation

uSS 78S 3
S.ile Item denomination Piece unit Total
1,18  Vibro screen 2 3,500 7,000
2,17  TFeedirg hopper, 1 o 2 3,000 6,000
3, Dryer cylinder 1 25,000 25,000
4, Fuel o0il tank 1 600 600
5, 0il pump 1 1,00 1,900
6, Sxhanst fan 1 2,400 2,400
1, Cyclon 1 2,500 2,500
8, Bucket elevator 1 4,0C0 4,000
9,10 Silo, 2 m3 2 2,500 5,000
1, Mixer 1 25,000 25,000
12, Drum decanting pump 1 3,000 3,000
13, Containex 1 1,000 1,000
14, ¥easuring container 1 1,000 1,C00
15 Spraying pump 1 3,000 3,000
. 16, Pipework 1 3,000 3,000
19, Packing machine 1 15,000 15,000
0, Hlectric equipment 1 13,000 13,000
21, Supporting steel-strmctures 1 5,000 5,000

Total 122,400
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D. Production equipment, Liinerals upsrading

5S 3 Us 3

SN tem denomination No. unit Total
1,3,5 Rubber conveyor belt 3 2,500 7,500
2, Jaw crusher 1 4,000 4,000
4, Roller crusher 1 6,500 6,500
6,y Dryer cylindexr 1 25,000 25,000
Ty Fuel oil tark 1 600 600
8, 0il pump 1 1,900 1,900
9,16  Exhaust fan 2 3,000 6,000
10, Bucket elevator 1 4,000 4,000
11,12 Silo 3 m3 2 3,000 6,000
13, Vibro screen 1 3,500 3,500
14, b 1 33,000 33,000
15, Powder cyclon witkh 3 m3 silo 1 4,000 4,000
17, Supporting steel-structure 1 4,000 4,000
18, Zlectric equipment 1 6,000 §,000
Total 112,000

Rubber conveyor belt for _
raw material handling 2 2,500 5,000
Total 1 117,000
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ction equipment, Powder formlation

Jsd ts 3§
SX. Item denomination 0. unit Total
1, Coarse grinder 1 1,500 1,500
2, Uixer S-1000 1 54,000 54,000
3, Dram decanting pump 1 3,000 3,000
4, Container 1 1,000 1,000
Sy leasuring container 1 1,000 1,000
6, Spraying purp 1 2,000 2,000
7, Pipework 1 3,000 3,000
8y Hopper 1 m3 1 3,000 3,000
9, Screw feeder 1 1,500 1,500
10, Mill UP 315 1 50,000 50,000
11, Powder cyclon with 3 m3 silo 1 4,000 4,000
12,16  Air filter 2 8,000 16,000
13,17 Exhaust fan 2 3,000 6,000
14, Packing machine MVP 280 W 1 70,000 70,000
15, Cyclone 1 1,500 1,500
18, Fume extracting ducts 1 2,500 2,500
19, Gas scrubber 1 3,000 3,000
0, Supporting steel-structure 1 4,000 4,000
21, Electric equipment 1 8,000 8,000
22, Elevator, capacity 200 kg 1 15,000 15,000
23, Stitching machine 1 1,000 1,000
24, Final blender MBX 35 S 1 14,000 14,000

Total 1 265,000
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P, Primarv stock of spare parts and reserves

ete gerves
Salle Item 3 Resexve for 1 0. s $
1e Pump & motor 17 8, 12 2 3,800
2. Purp & motor 95 M8 1 1,800
3. Pump & motor L 14, 15, 0 2 6,000
4. Hoist & motor L 18 1 3,700
5e Pump & motor L3 2 3,000
6e Fan & motor L33 56, 0
M9, 16, P 13, 17 1 2,500
Te Blectric boiler L 29 1 2,20
8. Pump & motor G15, P 6 1 2,000
Se Stitching machine P23 1 1,000
Total 1 25,8C0
Spare parts
5% of equipment Us $ 41,700
Total Us 3 67,500
Remark $ one-one of items 1 and 5 should be mounted on portable

frame and provided with rubber hoses and sexve as
portable pump for solvents and water respectively
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Je Anxiliaxr Ecuipment
(oco)
X Us 3 K TS 3
ST tem denominaticn Noe Unit Unit Total Total
a) I nicati 1312.00  5.80
1. &% ton Lorzy 2 201.0C 402,00
2e Mazda Jeep 2 130.00 260.00
3. 2% Light Truck 2 150,00 300,00
4e Road tanker car 1 3%0.00Q 350,00
e Telephone Exchange 1 5,00 5.00
b) Dtili 114,00 183.40
e Zlectrical power distribu-
tior equipt. (Zransformer,
cable otc.) See inpex XIX 1 set 168,00
Te Firefighting mobile unit 1 2.00 2,00
8. Fire extinguisher &0 0.0 12.00
R Water pump and well tubing 1 7.00 7.00
0. Trestle 1 100,00 100.00
11. Drinking Water Unit 2 1.0C 2.00
12 Alr conditioner 24 0.35 8040
¢) Repairshop Equipment 20,00
13. Set of Tools 1 2,00
d) Storehouse Bquipment 1000 33.45
14, FPorklift Truck, 3 t with
ckharger 1 700 7,00
15 Forklift hand trolleys 10 0.70 7.00
164 Standard pallets 1000 075 750,00
17, Platform scale 1000 kgz 1 3.50 3.50
18. Platform scale 250 kg 5 3.00 15.00
1% ¥ Contzol Scale 50 kg 1 0.40 040
L. Lot No. printer 1 0«05 0,05
21. Vacmm 9leaner 1 0e50 0430
e) Misce e 50.00 5,00
22, Protective clothing (cne lot) 50,00 5400
Total 3 2226,00 248.85
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Sexvige squizment
{ 200 )
P T r T
°T§ ; Denominaticn 3 Co ":.»Tt irisei — foz.;.
! 1 i XL v Taw t <=
A) Cffice equirment 113.48 8,25
1. pewriter 5 4.00 20.00
24 Calculator 4 0.62 2.48
3e Photocopier 1 7,80 7,00
4 Safe % cash bozxes 1 TS0 T.0C
Se Furniture 1 set 32.CC
Se Teaching aid equipment
- overhead projector & screen 1 €55 0.55
- slide precjector 1 2.70 0.70
B) Cante 8,00 0,80
Refrigerator 1 0.50 0.5
Deep freezer 1 0.30 C.30
Fuzniture 1 set 3,00
C) Medical Service 3,00
Furniture 1 set 3,00
D) Lgundpy .
Washing machine 1 1450 150
2) Laboratery 52,C0
Furniture 1 set 62.CC
7) Locker 5,00
Tamiture 1 zet 5.0
190,43 10,55
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Jo Laboratory equipment

Ser. Us 3 Us 3
Y0, Dencomination -ty Unit Price Total
1,  lMicroscope 1 1,000 1,000
2. Refractometer, ADEE 1 1,000 1,000
3. SARTCRIUS apalytical balance 1 1,050 1,050
4. Qick balance 1 100 100
e Technical balance 1 o) 0
6. Digital pE/aV meter 2 600 1,200
Te ZARL FISCEER apparatus 1 400 400
8. Water bath 3 20 660
2, Thermostat 1 400 400
10. Magnetic stirrer 1 60 £0
11, Magnetic stirrer, variable 1 g5 85
12. Magnetic stirrer and hotplate 1 160 160
13, Variable speed stirrer 2 130 260
14. Sieve get 1 320 30
15. Sieve shaker 1 820 820
16. Botary evaporator 2 1,000 2,000
17. Ball mill 1 400 400
18,  Helting point apparatus 1 1,000 4,000
19 Flash point apparatus, ASEL-FENSKY 1 &00 600
X, Flash point apparatus, MARCUSSCN 1 500 00
21, Thin layer chromatography kit 1 1, 500 1,500
22, Glass water—gtill 2 265 530
23. Heating mantle 2 65 130
24,  Hotplate 2 55 110 |
25, Wffle furnace 1 100 100
26, Radiant heater "Slectric Bunsen" 2 75 150 |
27, Infra red lamp 3 22 66
tulbs 10 10.50 105
28, Fume cupboard 2 600 1,200
2% Fume extraction plant 1 1,300 1,300
30. Refrigesator 1 200 200
31. Coffee mill 2 20 40
32, Oven 2 400 800




Ser. Us 3 TS 3
Yoe Denomination Ity Unit Price Total
33. Cven 1 500 - 500
34. Rinsing device 1 400 400
35. Demmidifiexr 1 700 700
36. TLC spray cabinet 1 750 750
37. Constant voltage transformer 2 1,200 2,400
38, Potentiograph 1 4,300 4,300
39. Stainless steel tubing 1 3,000 -3,000
40. Sigma 3 3 Gas Chromatograph 1 31,100 31,100
41, Lambda 3 MC Spectrophotometer 1 11,500 11,500
42, General equipment, specified - 9,000
43, General equipment, unspecified - 8,084
Total 1 0,000
Bio, « _equipment
44,  Potter spray tower 1 2,000 2,000
45, Mlcro applicator 1 ) 750
46, 1 ml all glass syringe 5 24 120
47.  Analytical balance 1 1,050 1,050
48. Quick balance 1 100 100
49,  Olympus stereo micrescope 1 1,000 1,000
50. Environmental chamber 3 20 600
51. Autoclave 1 1,500 1,500
52 Oven 1 500 500
53 General equipment, specified - 750
544 General equipment, unspecified - 1,630
Total 3 10,000

Grand Total

100,000
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VITI, FPERSOMNEL 430 CRGANIZATICH

The management of the plant should cover the followirg main functions :

= Selection of preoducts to be formulated - in coordination
with ordexing body;

- Development of the formmlation techmologie;

Acquisition of raw materials;

Production;

Quality Contxol;

Storage and transport;

Crganization and coordinatiorn of all functionse.

Proposed organization chart is siom in Fig. 8

Ae Job description

Gene . r

It is the responsibility of the General lanager to coordinate and control
all astivities, As a2 member of the Plant Protection Coordinating Committee
he maintains official contacts with Agricultural Bodies, Guides the
development work of the laboratory. Responsible togethexr with the Head of
Laboratory for the good quality of the products. Takes the necessary steps
to have a well trained, selected staff.

Deputy Gemeral ’g_gégeg

Assists in activities and shares responsibilities of the General Manager,
bspecially r2sponsible for the proper condition of the producticn equipment,
the continous maintenance and the general safety of the plant. laintains
contact with the lMedical Service. Initiates extensions/modifications of

the facilities as justified by market studies. Takes care of continocus
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 gemeral 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 steps for

provision of replacement equipment, if necessary.




Zead of Planninz Devartiment

Maintaing centact with customer organizations and prepares yearly purchase
and sales plan. Takes care of purcpases of auxiliary and other expendable
zaterial/equipment. Conirols timely inflow of materials apd delivery of
products. Supervises the maintenance workshop activities.

Head of Laborgtery

The head of the chemical laboratory exercises routine conitrol of xamufaoc-
tured products and arriving raw materials. It is important fo control
gstated active content of teckmical active material purchased in order to
develop proper xeceipts and obtain formulated products of aporopriate
active content. While mammfacturing he performs quick intermediate test-
ing of the products prior to packing or further processing (lust
concentrates). Controls proper sampling of the material.

Pickness in control is essential. Simple control methods with approximate
results in time are better than to accomplish 0.01% exact results too late.

Develops methods of decontamination/meutralization of waste materials and

effluents.
Conducts development work as ocutlined in VI. 4.
Head of Biological Laborato

Performs routine biological control tests both on the mamufactured
formlations and the new formulations developed in the formmlation labora~
tory. Maintains professional contacts with the Agriculture, both the
authorities and the research organizations. 4As soon as registration of
pesticides will be regulated by law he has to take care about registrations

of new products,

Follows the reports of intemational literature about pest problems and
recommended control measures. Prepares surveys and reports on curxent pest
and pesticide situation in the country and initiates new pesticide
formlations which offer good market possibilities,

Plans 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 countzry i
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- conveys information to the farmers in form of shows of
treatment and evaluations,
- gzathers information among the farmers about important
pest problems

Prepares proper label-texts for the products including use instructions

and warming about hazards in local language as well as leafleis with the
same content with illustrations.

Woxkshov heads

They are responsible for the daily.output and good quality. Crganize the
daily woxk of the workshop, take care of the tixmely provision of raw
material and delivery of the formlated product to tke store, record
production figures and irwegnlarities 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.

He of intenance and repair

Hesponsible for the good condition of the production facilities and
efficient work of the Repair Workshop., DPrepares yearly mainfenance progranm
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 tixze,
Trains both production and repair personnel on the proper use of equipment,
Takes care of respecting safety regulations while repair woxk.

Head of gstores

Responsible foxr the proper and safe storage of raw - and formulatad
materials, registers arriving and sold goods. Laintaing cleanliness and
good ordexr in the stores, directs the transport of material within the
plant according to instructions of Workshop Feads. Trains his personnel on
proper handling and storage practices,

Je of inigtratic d Accounts De ment

Traditional duties and responsibilities.




=&0=

3. Tyves of work in the plant

Bereunder a list of typical activities is given as a suidance for
distritution of individual protecticn tools 1
1) Transport and handling of material

2) Yinerals upgrading
3) Gramular formulation
4) Powder formulation
5) Liquid formmlation

6) Active substances nandling.

Ser. Recormended Tvpe of work ¢
No. protecting tools 1 2 3 4 5 6
1e Working clothes + + +
2 Cap + o+ +
3. Rubber sole boots + o+ +
4, PVC apron + +
5e Gloves, leather palm + + +
6. Gloves, rubber + + o+
Te Goggles +
8o Face shield + +
9. Respirator, dust + + +
10. Respirator, vapours + +

1. Rubber boots




1X, IMPLEJINTATION BAR GHARD

A rovised and completed bar chart for the aotivitiea of the

tmplementation is suggeated hereunder 1

O O = O b W N e

10
1
12
13
14

15
16
17
18

Isaue of Tenders

Contract awarding

Master plan ready
Clearing of site

So1l Teats

Detailed design I

Detatls for Prod. building
Detailed Design II

Conatruotior of -

Produotion, stores, repair workshop,
Laboratory, Transformer, Water well & pump house

Oxrder of Lab. equipment
Arrival of Lab. equipuwent
Inatallation of Lab.
Laboratory work begina
Construction of ~

Roads, gate & feuce, atores, other civioc workas,
office, Locker, olher management buildinge

Ordering Local equipment
Axrrival of Machinery
Instellation of Machinery
‘‘rial Production

1983 1984 1985
1 2 314 112113 2 |3 }4 1 2 13
-
r
-
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TISOTTUTICHS ATD FERSCHS SCNTACTS
Yr, 3rling Jessan Resident Representative, TITP .
ix. Xevin ilc.Grath Assistant Res. Rep., Gi1lP
Mr. Jerzy 3. Gorski Senior Indusirial Develcopmens
™eld Adviser, TIIIP .
J Sao Zso Hom Progragme Qfficer, GIIDP
¥r, Terence J., Crowe Plant Protection Cfficer /
Team Leader, a0
Jr, C. Zugh Rendell Pesticide Application Cfficer, a0l
wre Jo7. Edmunds Consultant, I3
Dr. Sadananda Pattanayak Dpidemiologist/Team Leadex, TE
ir, Tlemning D. Aaen Food and 3everage Froduciion
Sxpert, IO
Sharmaceutical Industxies Corporation
T 3a Yyunt Yanaging Director
U Saw Myint Planning Director
U Ban Ti Deputy Planning Director
T Win Xyi National Project Director, counter—
: -
T ¥yint Swe Mational Project lanagez, "
T Aung iin Production kanager, n
~ T Mon Tin Win Head of Bio. Laboratery, "
T Yyo lay Zead of MYaintenance, "
Azrigulinze Corvorgtion
T Than Lymn Deputy Gereral lLarager
U Saw 3enry Tun Deputy General Managsr
Taalth tmendt
Dr., Nyunt Baing Deputy Director

Congtruction Corporation

hite re (&

T Ky Kraw Jroup Leadex
C Tin iyat Deputy Group Leader

T Zyaw Aung Deputy Director
T Aung Nyunt Deputy Director
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dnnex, II

Serial Area 4
No. Crops (thousand acres) o
1 Paddy 12600 49.6
2 dheat 260 1.0
3 Malze 470 1.9
4 Beans and pulses 2050 8.9
5 Groundnut 1500 5.9
6 Sesamum 35C0 13.8
7 Sunflower 260 1.0
8 Cotton 590 2.3
9 Jute 150 0.6
10 Rubber 200 0.8
11 Sugarcane 270 1.1
12 Tobacco 150 0.6
13 Othzr crogs 3400 13.%
Total : 25400 100.0
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- 6 - dAnnex., III
gri1iz L Insecticidss
(1981/82, provisional figures)
Ser, No, Srops Insscticides

200 Lbs Gallons
1 Paddy, #dhecat, Maize 8L3 46206
2 Groundnut 321 2321
3 Sesamum , 1% 2012
L Cotton 526 33097
5 Jute 2 265
6 Pulses | 563 1558
7 | Potatoes 31 290
g8 Sugarcane 29 100
9 Sunflower 5 162
10 Tegetables - 603
11 ¥illet 15 -
12 Qthers 30 2154
Total : 2379 88818

Rate of growth
Insecticidaes Ttilized

Year Lbs Gallons

1677/78 786015 108606

2978/79 822815 133

1979/80 1130017 81449

1980/81 1352940 145768

1531/82 2378355 88818
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annex IV

Insect pests and diseases in 3urma

A) Insect Pests

go Nare
Paddy
Rice Swarming Caterpillar
Rice gall midge
Rice case worm
Rice hispa

Rice stem borers 3

- yellow stem borer

- pink stem borer

-~ darik-headed stem bcrer

- gtriped stem borer

Rice ear tug

lice ear cutting caterpillax
Rice grain-nidbling caterpillar
Rice leaf binding caterpillax
Rice leaf butterfly

Rice stem gall fly

Red hairy caterpillar

Scientific Name

Spodoptera mauritia 30ISIUVAL
Gxseolia oxvzae WOOD-MASCN
Mympula depunctalis GURNEE
Dicladispa ammigera CLIVIER

Tryporvza incertulas WALLZR
Sessagia inferens WALKZR
Chilo Polvcarysa MEYRICK
Chilo suppressalis WALKER
Lentocorisa aguta TZUNZERG
Mythima separata WALXER
Cirphis unipuncta FAT
Parmara mathia (Fb.)
Yelani*is iscene (Cram)
Pachydiplosis orizae (W.li)
Dasychira securis )5b.)

Fheat

Aphid Rhopalosipum maidia Fitch
Termite Qdontotermes gbesus Ramb.
Sozghun

Army worm lirthizna sepazata WAIXER
Chafexr grub Lacrnosterng sp.

Leaf eating caterpillar Spodoptera litura (F.)
Aphid Rhopglosipmum maidig Fitch

Pink stem borer

Sesamiaz inferens TALLER




—56 -

corgon ligre

Sesamin

Common hairy caterpillar
Crafer grud

Deaths head moth

Leaf roller

Scientific Name

Digcrisia oblique WALKER
Achercntia stvx WESTWOOD
Antizastra catalugnalis Dup.

Sunflower

Leaf roller

Leaf eating caterpillar

Azchips micaceana WALXZR
Spodoptera mitura

CGroundnut

Common hairy caterpillar
Leaf miner binder
Chafexr grub

Boppers

Diacrisia obliqua WALXIR
3ilcba subsecivella ZELLER
Anorala aptiqua WIL
Zmpoasca Spe

Peas and Zeans

Flea beetle

Comxmon hairy caterpillar

Cut worm

Lady=bird beetle

Boll worm

Spotted pod borer caterpillar
Bruchids

Leaf eating caterpillar

leaf roller

Red spider mite
Aphids
Jassids

Luperodes suturalis Mota
DiacTisia obligua WALEER
Azxotis ipsilon dUTNAGL
Epilachna dodecastigma SUINER
Heliothis amuigera (EURNER)
Mamuca testulalis GEYER
Axuchus phaseold GULL
Bxucius chinensis L.
Prodenia litura (Fabr.)
Axchips zicaceana WALKER
Qrgvia furbata (3utlr)
Episorus sp.

Tetranychus bioculatus (W.M
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Cotton leaf roller
Spotted boll worm
Pink bcll worm
Arerican boll worm
Red cotton bug
Cotton aphid
Cotton jassids
Leaf roller

Red spider mite

Sylepta derogata F.

Bgrigs vittella F.

Pegtinophora Zossypiella SAUNIER
Heliothis armigera ZU3SNER
Dysdercus cingulatus .

Aphis =Zossypii

Tmpoasca Spre

Archips micaceana WAILXER
Tetranychus bioculatus (7.i)

Sugzarcane

Chafer beetle

Pink stem borer
Striped shoot horer

Alissonotum impregsicolle ARRCW
and Lachnosterna SP.

Sesamia inferens WALXER
Chilo infuscatellus SNELL

Jute

Jute apion
Semi-]looper
Common hairy caterpillar

Apicn corchori MARSEALL
Aoomis sabuliferg GUENNE
Digcrisia obliqua WALKER

Botato

Cut worm
Lady-bird beetle
Green bug

Potato tuber moth

AZotis jpsilon HUFNAGEL
Evilacina 28-punctata F.
Yezara viridula Le

Phthorimasa operculella ZELLZR

Digeases
Pgddy
Rice blast

3acteria leaf blight
Ufra disease

Pyricularia oryzae
Zapthozonas orvzae
Ditrlencius angustus

Sesagum
Phylliody

Stem rot

(caused by a LIC)
lacrophomina phaseolina
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Common Name Sciertific Name
Sroundmut
Cercospora leaf spot Mycosphacrella arachidisg
Cotton )
Bacterial Blight Xanthomonas malvaecarum
Sugarcane
ded Rot DPhysalosporg tucumanensis
Smt Ustilago scitaminea
Potato
Laye blight of potato Phytophthora infestans
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££ Z& UNITED NATIONS ET L'AGRICULTURE Y LA ALIMENTACION

annex. v

3 FCOD AND ORGANISATION ORGANIZACION e
= AGRICULTURE CES NATIONS DE LAS NACIONES — «—==2
)3 ORGANIZATION  UNIES POUR UNIDAS PARA i

OF THE LALIMENTATION LA AGRICULTURA -

Rei.

Phore :
Cable :
Teiex..

PROTECTION AND QUARANTINE

PROJECT BUR 81 007

31121, 33408
FOODAGRI RANGOON
FAODAG BM 21505

Mr. I. Bendefy
UNIDO Consultent
c¢/o UNDP

Rangecon

Dear Mr. Bendefy,

LOCAL FCRMULLTION

Matl Address: C.¢ UNDP o
P.C. Bex 650
Rangoon BURMA

02 November !0983

FESTICIDES

We believe that satisfactory
crops in EBurma can be achieved if
stocks of five insecticides, each

pest control on over 98% _r the
the Agricultur
availavle in EC formulaticn for

e Corporaticn holds

general farmer use and z smaller quantity of ULV formulation for
emergeacy use and other special campaigns.

Rize Insecticides

Our criteria for choosing a general purpose rice insecticide

are as follows:

l. It should give satisfactory ceontrol c¢f the comzen Eurmese

rice pests

2, It should be of low mammalian

3. It should have z low toxicity

r
i
product
I

toxicicy

te fish

t should be cheap i.e. a comnodity - not 3 specialiry

t should not be liable to cause outbreaks of Brown Plzaac

Hopper by killing beneficial species.

We have chosen fenitrothicn {Sumithicn} and phenchoate (Elsan;
as the twc materials coming clusest to our needs.




Mr. I. 3endefy - 02 Novambar 1983

Cottcon Insecticides

Althcugh cotten occupies a relatively small acrzage it
consumes 3 large proportion of the pesticide used in Burma.
We believe that it {s essential to have a spray programme
based on three products ~ a highly selective material for
sucking pests and two precducts from differant chemical grouns
for bollworm centrol., All three pesticidrs should be of law
toxicity to mammals and bees.

The three products selected are thiometon {Ekacin), endosulfan
{(Thiodan) and one or other of the synthetic pvrathroids -
either cypermethrin (Cymbush), deltamethrin (Decis) or
fenvalerate (Sumicidin).

Qther Crogs

Pests of groundnuts, sesamum, jute, pulses etc. can be
controlled either with a "rice" insecticide or a '"cctton"
insecticide.

A small quantity of 4C% aldrin WP and 85% carbaryl WP would
also be useful but it wculd be better to import these sinca2
the foreign exchange savings from local formulation wcould be
negligable.

There may be some demand in the future for sand-based granule
for rice pest control. Diazinen, carbofuran or quinalphos
possible active ingredients,

3
are
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SUMMARY Estimated reguirzmencs, 1984
50% fenitrothion EC 200 00y licres
50% fernitrothiom ULV 10 000 "
30% phenthoate EC 200 2G0 "
50% phenthoate ¥LV 12 0G0 "
25% thicmeton zC 30 3060 "
12.5% thiomneton CLV 2 0Co "
352 endosulfan EC 75 000 "
25% endosulfan LY 3 5G0 "
sithar ( 10% cypermethria ZC 43 0C9 "
TESSSS (0 1.8% cypermethrin ULV 53 3on "
or ( 2.3% deltamethrin EC 45 ¢oC "
=% (0.57 deitamechrin ULV 56000 "
or ( 17.5% fenvalerate EC 45 0090 "
= ( 3.5% fenvalerate ULV 5 G0 "
C.d. Rendell T.J. Crowe

(Fasticide Applicaticn Cfficer) (Tean Leader)




- 2 -
Anpnexure 7Vl

JEVIEW CF TEE ICRAMULATTCN CAPACITTES

Introduction

3urmese economy is dominated by Agriculture, accounting for nearly 40%

of the Gross Domestic Product, $0-55% of exports and almost 70% of total
employment. Crop prcduction contributes about 70% of the total agricultural
output with paddy accounting for half of this percentage. The national
20~year development plan (1$73-1593) foresees an anmual growth rate of
5.%% in GDP and 4.%% in agriculture. Since 1976 an anmal growth of &%
has been realized for both.

According to 3.l. Laza-evic * insect pests in the sixties were not so
serious a problem as ttey were in some neighbouring countries, This might
have been partly due tc the txaditional farming and indigenous seed and
varieties still largely used in the country. Traditional crop varieties
nad unconsciously been selected for pest and disease resistance over many
years, Most of the crops were zrown in the monsoocn and the narvest was
followed by a long fallow pericd. From the total area of 20.32 mili. acres
sown in 1965-66 with different crops ard fruits only 576 thousand acres
were reported attacked by insect pests and of that 393 thousand acres were
protected by insecticides (1.%%).

A major change came in 1977, when new high yielding varieties (ZYV) of

paddy began to be introduced on a "whole~towmship" basis. The programme
has proved extremely successful in raising yields**, To date 32 townships

out of a total of 287 rural Tomships are now growing EYV. The technique
is now being used to expand the production of other crops such as cotton,

wheat, maize, groundnuts, sesamum and sunflowers,

Also in recent years there has been a great increase in multiple cropping.

The <xpansion of irrigated areas has permitted crops to be grown at =ach

season of the year.

Bxperience in other Asian countries has shown that ‘he introduction of YV ,

~nd the expansion of multiple cropping inevitably leads to a great change
in the status of various pests and diseases., Consequently the Sovernment

decided to strengthen the plant protection services and set up an entirely

* PAO report TA 2837 "The study of icultural pests and their
contTol" (1970

#% Khin Win, et al, 1981, IRRI Research Paper No. 55
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new 2lant Protection Secticn with the Sxtemsion Division of the Agriculture
Corporation. The activities became operational on 15 March 1930 and provide
today a reliable basis for the raticnal increase of chemical pest control

built in into int =xated pest controvl programmes.

In addition %o the agricultural usage the application of pesticides as
cockroach, mosquito and other pest killers is indispensable for the successful
izplementation of the environmental health programme, public health
protection and disease control (malaria and other vector borme diseases),

Safe insecticides are needed also for the population to enable keeping the

nousehold free of insect pests.

Apnalysis of vesticides' imports

The analysis of pesticides' imports using the data covering the years 1574
through 1983 has been carried out in order to review the formulation
capacities set forth in the project document BUR/80/011/4/01/37.

Toval 1mpory Faximin impore

COMMCDITY in 9 years within 1 year _ Importer
GRANULSS

Diazinon 10G 9 t 5 Agri.Corpn
Thimet 10G 10 t 10 "

Abate 1G G.5 t 5 Health Dept
Total : 24.5 Average 1  3t/y
DUSTS

Aldrin 2.5 P 500 t 500 t Agri.Corpn
Aldrin 5 TP 2800 t 1000 ¢ "

Zlsan 5 IP 10 t 10 ¢t n

Lindane 13 DP 930 t 300 ¢t "

Damfin 2 IP 62 t 52 % Agri.Trade
Lindane 26 TP 62 t 57T ¢ "

Total 4364 t Average : 485t/y
VETTABLE PCWIERS

Carbaryl 35 WP 1360 t 800 ¢ Agri.Corpn

IDDT 75 WP 230 t 180 + "

DT 75 WP 1788 t 283 ¢t Health Dept
Total 3378 t Average : 375t/y
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CCICRITRATED LIQUIDS (Snel. TLV)
Dizecron 50 SCW 53.4 th.l 23.4 thel Agri.Corpn
Dino 750 SC7 5 5 " "
lalathion €0 =C 1024 n 341 n n

. Damfin $50 =C 17.7 " 10 " AgriTrade
¥uvan 1C0 ZC 5.2 ™ 562 " "
Nuvan 100 SC 4.5 " 2.3 " n -
Malathion %6 ULV 16,8 " 11.3 " Fealth Dept
Total 1134.6 th.l Average : 126 th.l/}

ZUTLSIFIABLE COUCENTRATES

20T 25 T 501 th, 228 th.l  Agzi.Corpn

Diazinon 40 =C Te5 " 5 " "

Zlsan 50 =C g7 n 3¢ " n

Zndrin 29.5 ZC 1092 " 273 " "

Zndrin 2 EC 64 " 64 0" "

EPN 50 ZC 63.5 ™ 45.5 " "

Tenthion 50 ZC 7 " 3 " Jealth Dept

aygon Qi1 0 EC Ta5 " 3 " Agzi.Trade

Baythion 0il 500 EC 6.5 " 5 " "

Total 3 2111.0 th.l Average : 235 th.l/
- s

TTLICASTS

Vethyl Bromide 831 ¢t 41t Agri.Trade

Al. Phosphide 2.6 t 1.2 t "

Total : 833.6 ¢ Average : 93 t/y

The foregoing figures are comzmented as follows

Mmizants

Fumizants do not need formulation of the kind, planned, accordingly they

were not considered at the planning of capacitye.
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usis gnd Wettatle Powders

TMeld strength dusts dominate at present the imports of pesticides. Zizures
show consideratle Zluctuaiion year to year and 3o not indicate a trend of
increase. The sieady Zxow:ih may be observed at utilization {igures, see
Annex. III.

Trends of up to date pest control practice considering envircnment pollution
and human nealth hazard aspects suggest a shift of product usage from JP
fcrmlations of persistent crgano-chlorines to less hagzardous active
substances and more convenient formmlations (see innex.V). Cormsidering
further factors such as traditions of pest control practices, justified use
of the products cn limited areas and the overall sxowth of pesticide
consuzption, a constant quantity of the average izports (480 t/y) is
suggested as a basis for the planning of the dust formulaticn capacitye.
Form:lation of Carbaryl 85 WP is not recommended for local implementation

due %o the liitle or no percentage of pcssible local material inputs.

The Zealth Department has a relatively stable demard of 2DT 75 WP, The
average shown is 225 t/y. It is recommended that the preduct should be
formlated at a strength of 50 72, accordingly the demand to e increased to
240 t/y and this quantity be taken as basis for the capacity planning.

The project document fcresees for the powder formulation a capacity of 3 t/day
P or 2 t/day 7P production. The below table of possidle production

programzes for one year shows that this capacity matches the derwands shown

above.
Dust powder 3 t/day Wettable powder 2 t/day

days tons days tons 1
0 0 240 480

40 320 0 400
Q4% 180 %0

106 300 140 230

240 120 0 0

Cn the above basis DDT 50 WP and Lindane 26 IP have been selected as products
%0 be mamufactured and for planning purposes.
Liguid Formulation

mports of liquid pesticides show a total average of 360 thousand liters/year

tut of this some concentrated products need no formulation. Jor local
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formzlation only the type of emlsifiable concentrates and the low conceniraticn

CL7 products may be considered, of which the average import amounts *o

240,360 1/y.

Tie recocrendaticns given in the above cited letter from Plant Protecticn and .
Jiarantine Project foresee a quantity of about &,00,000 litres/y. This means

that the one thousand I.3/day capacity fixed in the prcject document .
(equalling 10,830,000 1/y) covers also the growth of the demand for

considerable time, which can be forecasted as soon as the project will be

cnssream.

Calculating an average rate of 0.3 lit/acre tne fotal capacity covers 3,600
thousand acres (for one spraying) that is 1<% of the tcial cropped area in the
country. Considering trhe certainly occuring srowth of the demand for liquid
pesticides 3 provision for possible extensicn is recommended at the preparation
cf the plans for the plant.

Preducts given in the cited letter have been taken as examples for the
preduction and tasis {or the planning.

Srazules

The use of granular pesticides offers the following advantages to the users :

-~ readiness to use : they not require to be mixed with water,
non~availability of water in many areas and inconvenience of ihe
tranaportation of 150~250 1lit water per acre stands across use of
10-20 kg/acre granules,

~ relative safety due to the low concentration, non=volatility and
non-inflammability,

~ easy distribution,

- no danger of air-drift.

In spite of these advantages <he actual imports are very low and eventual. The
fact nay be ascribed to the fact that due to tze low concentraticn the transport
cos8ts referred tp the unit active ingredient are relatively high. It can
certainly be assumed that as scon as a local formulation #will start, the demand
#ill grow rapidly. Accordingly the capacity of 1 ten/day totalling 240 :/y
producticn set forth in the precject document can Se considered as justified for
a pilot production. Supposeing the use of 2.5 Jiazinon 3G against rice ;est.

at a rate of 15 xg/acre one year's production covers 16,000 acres, Co13 of

the total area under paddye

Diazinon 5C has been selected as suggested first producticn, togetner wiih some
quantity of Tempnos 3% used against lisease vecters,
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Suzmary
Summarizing the propesed corments and considerations the following
preduction programme is sugsested both for starting she producticn ir tae

piant and for planning purposes (quantities below 10 t were neglected) :

Dust Pomders : Lindane 25 TP 480 t
Wetiable Powders DT 50 WP 360 t
Sguisgifiagble Concentrates @ Tenitrithion 50 EC 335,000 1it
Penitrothion TLV 17,000 1lit
Phenthoate ULV 17,000 1it
Thiometon 25 ZC 85,000 1it
Zndosulfan 35 EC 125,CC0 1it
Cypermethryn 10 EC 75,0C0 1lit
Granules : Diazinen 5 G 230 ¢

Temephos 5 G 10 ¢




Annex VII

ACTIVE SUBSTANCES RECOMMENIED FOR DEVISLOPMENT

. Comuon Name Toxicit
Do“. I“Ul‘lﬂul&tion Pmducer Use p.o. LDys()
uyr/k g
1) Aldrin Shell Int, Co.Ltd Non systemic and persistent insecticide, 67
25-405, WP effective against soil insects and not
2.5=%6 DP phytotoxic
1.9% fertilizer mix
2) Chloropropylate Ciba-Geigy AG non systemlo contact acaricide suitable for 5000
2% EC use on fruit, nuts, tea, cotton, vegetables
and ornamentals
3) Chlorpyrifos- Dow Chem, Co. broad range insecticide effective by contact, 1630-2140
methyl ingestion and by vapour action but non systeumic.
24} EC Used in stored grain, to control mosquito(adult),
flies, aquatic larvae, household pests and
various foliar crop pests
4) Cyanophenphos Sumitomo Chem, Co. effective insecticide against rice borer and 89
2%% BC gall midges, cotton bollworm in tropical areas
1.5 DP and against lepidopterous larvae and other
insect pests of vegetables in temperate uones
5) Dichlorvos Ciba-Geigy AG contact and stomach insecticide with fumigant 56-108
(DLVP) Shell Int. Co. and penetrant action, Used in household and :
504 EC Bayer A.G. public health, againsgt stored grains pests,
etc. for crop proteotion against sucking and

chewing insects

.18&-



c Ne
.-~ ommon Name Producer Use - ’l‘oxicity~
Formmlation p.o. LD 50
mg/kg
6) Dicofol Rohm & Haas Co. non systemic acaricide with little 668 ~ 082
1890 WP insegticidal activity. Recomuended for ‘
the control of mites on a wide range
of crops
) Dioxucarb Ciba-Geigy AG Contact and stomach insecticide used in 60 ~ 80
40-50 WP the household and against many sucking dermal
and chewing foliage pests including aphids, 3000
has rapid "“knockdown" action
8) Etrimfos Sandoz A.G. broad range non systemic insecticide 1800
5055 BC againat Lepidoptera, Coleoptera, Diptera
9l G and to variable extent Hemiptera
9) Formothion Sandoz A.G Contact and systemic insecticide, against 365=500
24~33% EC : wide range of sucking and some chewing
insects
10) Malathion Sumitomo Ch,Co. non systemic insecticide and acaricide 2800
25-50 kG American €yanamid against wide range of agricultural,
Co. horticultural and household pests
1) Methacrifos Ciba~Geigy AG Used mainly on stroed grain pestis 678
1-25 Lp
12) Salithion Sumitomo Ch. Co, wide range insecticide for use against rice 180
2% BC Zall midge and cotton bollworm
2575 WP
% G

6L =



Annex VIII

AZRICAN CYATALTD CCMPANY
P.0. 3ox 400, Princeton, New Jersey 08540, T.S.A.

fenitrothion, malathion, temephos

ATTAS CEEMICAL DIDUSTRIGS N0
BEverslaan 45, 8=3078 Bverberg, 3elsgium
Tix : 26153 ICI=U B

BEmlsifiers

3ATER AJG.

5090 Leverkusen Zayerwerk, M¢R.Ge

fenitrcthion, thiometon, DDVP

CEA-EICY A.G

CE=-4002, Basle, Switzerland

diazizon, chloxrpropylate, DDVP, dioxacare, methacrifos
TS DCW CHELIICAL CCMPANY
Midland, Yichigan, 48640, T.S.4A

chlorpyrifos -~ methyl

ICSCEST AL

F.C. 30x 800320, D=6230 Frankfurt a:n Main 80, F.R.G
endosulfan, emlsifiers

ICI = LPERTAL CTRICAL TNDUSTRIZS LD

Fernhurst, Haslemere, Surrey U27 372, Ingland
cypermethrym

JCINS = LAVILLE DITERNATICNAL
P.0C.3. 5103 Denver, Coloraco, TeS.Ae
nigh sorptivity silica

LCHTEDTISCY SeP.4

7ia Bonfadini 148, 20133 llilan, Italy

pnenthoate

2ISSAL CERZCLL LDUSTRIES LTD,

Yowa Fitotsudbashi 3uilding, 7-1, 3 Chome, Kanda=ilishiki-cho, Jniyoda=-ku,

Tolkro, Japan

diazinon, prenthoate
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: has

Tndependence Mall west, Philadeipnia, Pennsylvania 16105, TedeAs
dicofoel

RCTSSSL TCLaAT

183, avenue Gambetta 75020 - Paris, France

decamethryn

CSATOCS ALS.

CH - 4002 3asle, Switzerland

thiometon, etrimfos, formothion

SEELL DITSRNATICIAL CESMICAL CCLPALY LTD

Shell Centre, London SE 1 7 PG, Zngiland

cyvermethryn, fenvalerate, aldrin, DDVP

STLITCMC CEELTICAL CC. LTD

e

15, j-chome, Kitahama, nigashi-xu, Csaka, Japan

fenitrothion, fenvalerate, diazinon, malathion, lindane, cyancfenphos, salithicn

TEvols S.A.
62, Averme des Tilleuls - 4000 Liege, Belgium

emlsifiers
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. Anex, IX
Raw Material Purchase Plan (liquid products)

(for store capacity planning)

(000 1itres)

Fenitrothion Phenthoate Thiometon { Endosulfan | Cypermethrin Total
3
50 BC 56 ULV 50 EC 50 ULV 25 IiC 35 BC 10 EC
1. | Fenitrothion 167.5 8.5 176
2. |Phenthoate 16745 845 176
3. ‘Miiometon 21.25 21.25
4. Endosul fan 4375 43475
e Cypermethrin TeH Te5
6o Local solvent 67.0 67.0 42.5 47.5 60.75 284.75
Te Xylene 73.7 73.7 16.19 25.0 188,55
8a dummlsifiers 26,8 26.8 5¢1 8.75 6.75 74.20
9, White 0il 7.65 7.65 15.30
10, Special additives 0.85 0.85 1.70
335 17 335 17 8% 125 75 989
i
]



Annex,
Raw Material Purchase Plan (solid products)
(for store capacity planning)
(tons)
S.i. Raw Material Diazinon 5G Temephos 5G DT 50 WP BHC 26 DP Total
1. Diazinon 11.5 - - - 11.5
2. Pemephios - 0.5 - - 0.5
3. b - - 180 - 180
4o BC - - - 104 104
5 Granular carcier 209.3 9.0 - - 218.3
6o Silica powder 9.2 0.9 14.4 - 2441
T Bentonite - - 144 - 144
8. Wetting agents - - 21.6 - 21.6
9e Talo - - = 316 3176
Total & 230 10 360 480 1080.0

_Eg—
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Annex, XI
Stores' cgpacity planning
Requirement Planned {@antity | Qty stored | hequired net Required store
S.Noe Stored Material Unit for one atorage to be surface surface
year tiwe stored per me (n?) n
1o Pechnical Active Substance | ton 720.5 4 months 240 1.9 160 208
2. Local solvents th/1it 284.75 1 month 24
3. Xylene " 188.55 6 months 95 1.5 63.3 82
white 0il " 15.30 6 months 8 563 7
4. Auxiliary materials ton 97.50 4 months 32 15 21.3 28
5 Granular carrier " 218.30 6 weeks 27 1.5 18 23.4
6. Bentonite n 144 6 weeks 18 24 31
T Talc n 376 6 weeks 42 28 36
8 Silica Powder " 24.1 4 months 8 0.5 16 20,8
D Facking material 30 * 39
10, Formulated liguids th/1.t 989,0 1 month 82 P9 95 71
1. Forumlated solids " 1080.0 1 month 0 1.0 €N 17

* estimated
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SYALUATTICH 3AST=CDS 7CR SCLID CARATIERS

I. SCRTFACE ACD STXniGTY ( oKa )

Tnis technique is based on the ability of the suxrface of the filler
to convert an absorbed neutral base colour indicator to its conjugated
acidic form, the colour change of the indicator being used to determine
the pKa. The six indicators used together their values are shown in the
table below i=

Basic - Neutral Acid

Indicator Ka colour
Benzene-azo=C~naphtylamine + 4.5 red purple
4=Phenylazo-1=-naphtylamine + 4.3 yellow red
¥, N=Dimethyl=p=phnenyl~azoaniline + 3.3 yellow yellow red
("Dimethyl-yellow™, or
"utter—yellow®)
p-Phenylazoaniline + 2.8 yellow orange
4=C=tolylazo=o=toluidine + 2.0 yellow red
4=Phenylazodipnenylamine + 1.5 yeilow yellow purple
¥, N-Dimethylep=1-naphtylazoaniline + 1.2 yellow blue
4,4', 4"-L1etw1idinetris + 0.8 yellow blue
(N, N~dimethylaniline)
Dicinnamalacetone -2.2 yellow yellow red
(1:9~diphenylnona~1:3:6:8=
tetraen=5-one)
Benzalacetophnenone - 546 colour- colour- yellow
"Chalcone" less less
Autrachinone - - 8,2 colour~ coloux~ yellow
less less

Yiethod t+ Prepare 0.1% w/v solutions of the above indicators in benzene.
Add cne drop of the indicators respectively to eleven portions
of the filler placed on a white tile. The colour change occurs
when the absorbed neutral base indicator changes to its
conjigated acidic form. Cbserve the %est portions from the
negative to the positive and of the scale and the pKa of the
filler corresponds to the pKa of the first indicator producing
a colour change. An acidic filler will exhibit a pKa value
towards the negative end of the scale.
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22 7alue of Suspensicn ¢ Prepare a 1% shake from the filler with distilled
water and allewing 10 to 30 minutes for sedimentation determine the 23

of the pure liquox,

soisture content : Weigh 30 g of filler into a 6 inch cleck glass and

dry in an oven at 105 X 2°C ucxtil of constant weight.

dyzroscopicity ¢ TFillers which have been dried to constant weight

during the moisture content determination are exposed to a standard

mmidity and allowed to pick up moisture again of constant weight.

Xetkod : Place the clock glass from the previocus determination in a
mnidistat having a constant mumidity of $5% at 20°C. A
saturated solution of sodium sulphate is placed in the botiom
of a desiccator to achieve this relative fmumidity. Allow

the filler to pick up moisture until a constant weight.

Abscrpition Capacity ¢+ This method measures the total uptake of a

standard type of 0il (e.g. light diesel oil or liquid paraffin 3.2.)

and is expressed in grams oil per 100 g filler. Determinaticn should be

carried out both on the dried filler (105°C to comstant weight) and on

the moist filler, which had attained constant weight after exposure in

air at 20°C and relative humidity of 5%/

Method ¢+ Weigh 10 g filler into a 3 cm =3 sintered glass crucitle
(porosity 15 to 40 microns) and connect to a vacuunm system at
80 = 100 mm mercury pressure., Iniroduce excess light diesel
0il on to the filler bed and draw it through by means of the
vacuume. Continue filtering until no excess oil remains on the
filler beds Wipe the exterior of the crucible clean and
re~-weigh,

Grindability ¢ A prelimirary method is recommended, in which the fillexr

is submitted to wet sieve analysis prior and after milling in a hcusenold

coffee grinder. For the wet sieve analysis see CIPAC .T 59.3 page 981.

Method 3 Fill a household coffee grinder up o 2/3 of its tetal capacity
with the filler, operate the zrinder for one mimmute, the
difference in residue on 44 micron (350 zesin) and 43 micron
(240 mesh) sieves vefcre and after milling is expressed as a
percentage of the initial residue weight before milling. Use

mean value of five subsequent determinations.
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Particle size : Use jnitial values of wet sieve analysas pric:s to
zilling from the previous determinaticn to characterize particle size.
Fowability 1 For testing flowability see CIPAC LT 44, page 248.

Bulk density : TFor testing bulk density see CIPAC LT 33, page X7.

Abrasiveness : Special apparatus would be needed. In general SiC;

content is guiding concerning cz:rasivenesse.
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D SFEC TICH OF GRERAL CRATCRY ZUIF=N

( Chemical Laboratory )

S.N. Denomination Qty
1. Beaker, squat form with spout 25 ml 20
2. " " 50 ml 50
3e " " 100 =1 100
4e * " 250 ml 100
Se n +all form with spout 400 ml %0
Be " " 600 ml 20
Te " " 1000 ml 10
8. Flasx, flat bottom, 'PYREX! 250 ml 10
Se " " 500 ml 10

10. " " 1000 ml 0
11. Conical flask, wide mouth 100 ml X
12. " " 2% ml 50
13. " " 500 ml 30

14, " " 1000 ml 10

15 Conical flask, ground, stoppered

, Socket 14/23 50 ml 10

16. " " 100 ml X

17, " " 00 1 X

18. ® socket 19/26 250 ml 9]

19 " " 500 ml 10

Q. " " 1000 ml 5

21, Volumetric flask, stoppered 50 ml 5

22, i " 100 ml 25

23, n " 250 ml 10

24, " " 500 ml 5

25. " " 1000 ml 5

26. Boyling flask, short neck, ground

socket 24/29 100 ml 5

27 " " 250 ml 10

28, " " 500 ml 10

29 " " 1000 ml 5

. " three neck, side

neck sockets 14/23 500 ml 5

31. " " 1000 ml 5

32. Measuring cylinder 10 ml 5

33. " 25 ol 5

34. " 50 ml 5

35 " 100 ml 10

36. v 250 ml 5

37 " 500 ml 5

38. " 1000 ml 2

39, n 2000 ol 2

40, Graduated cylinder, stoppered 100 ml 50

41, " " 250 ml 0
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S.i{. Denomination Tty
424 Pipette, bulb form, adjusted two graduations 1=zl 5
43. " " 2ml 5
44. n " S5 ml 10
45 " " 10 ml 10
46. 1] " Z) ml 5
47 N n 25 ml 5
48, " " 50 ml 5
45, Pipette, btulb form, unadjusted, single
graduation 5 ml 5
0. n n 10 ol 10
51 " " 20 ml 10
526 " " 25 ml 5
53. " " 0 ml 10
4. u " 100 ml 10
55 Graduated pipette, straight form 1 ml 10
56 " " 2ol 10
57. " " 5 ml 10
584 " n 10 ml 10
5% i i 25 ml 5
e Micro burette 22l 2
61, " 5 =zl 5
624 n 10 m1 5
636 Burette, Schellback 25 ml 5
64. " : 5% ml 10
65 Burette, antomatic sero, 2 lit reservoir 25 ml 3
66. n n 50 ml 5
67. Evaporating glass basin, round bottom
in pack of 26 f 65 mm 3
68. n o % mm 3
69 Crystallising glass basin, flat bottom
in pack of 24 g 70 mn 1
0. " " @ 100 mm 1
. Watch glasses with flat bottom
in pack of 10 g 50 mm 5
72, " "o g 65 m 5
73. " ; g 75 am 5
The " " @ 100 mm 5
75 Dreschell's gas washing bottle 250 ml 2
76 Glass bowl, rectangular, 300 x 200 x 200 mm 3
7. Chromatography columm with stopcock,
socket and cone 14/23 3
78.  Buchmer filter flask, socket 14/23 250 ml 5
IEN Filter tube 10
80, Filter cone, india rubber 10
31, Test tube 150 x 16 mm, pack of 12 15
82, Condenser, Liebig, 500 mm 5
33 Condenser with worm condenser tube, 200 mm 2
84, Soxhlet condemser, cone 29/32 A 5
85 Soxhlet extractor, 40 ml, socket 29/32, cone 24/29 5




=

Seine Denomination 7

36, Ixtraction thimbles, fat free paper, seamless,

10 = %0 mm, pack of 25 10
87,  Filter funnel, plain g 0 mm 10
88. " " ¢ 75 m 10
89, J " g 100 mm 10
Q0. 1" "n ¢ 150 m 3
51e " rdbbed g 75 m 10
52, Powder funnel g 75 m 10
93,  Separating funnel, ground, cone 14/23 100 ml 10
944 Separating funnel, gloobular 100 ml 5
S5 " " 2% ol 5
96. " " 50 =1 3
" 97, Dropping funnel, cylindrical 100 ml 2
<8, Filter flask with side tube 25 ml 5
cg, " " 500 =1 5
100. " " 1000 ml 5
101, Vash bottle, polythene 500 ml 10
102, Weighing bottle, ground cap g % mm 20
103, Desiccator, internal g 250 mn 5
104, Cracible for flashpcint apparatus 10
105, Gooch crucibles G 3 5
106, n : G4 10
107, " G5 5
108,  Bucknmer funnel g 70 m 3
T T :
. m
111, Porcelain evaporating basin g 60 mm .4
112. h " g 75 mn X
113, " " d 90 m P-4
114, " " g 130 mm P
115 " crucible, squat type g 30 m 10
116, " n ¢ 40 m 10
117. " " d 50 mm 10
118, " mortar and pestle ¢ 80 mm 3
119 " " g 110 mr 3
120, n " 156 om 3
121, " " g 180 mm 3
122. Dean and Stark water estimation capacity 10 ml
cone 24/29, socket 19/26 10
123. Tensity Bottle, unadjusted, with capilliary stopper 5
124 Prcnometer, Nicol 5
125, Pengke viscometer set of 11 1
126, Qeagent bottles, narrow mouth, stoppered go ol 2
127, " " 100 2l 100
128, " " 250 nl 20
129, " " 00 ml X
130¢ " ] 100 ml m
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131. Reagent bottles, wide mouth, stoppered 100 & 100
132. n " 20 g 200
133. " " 500 3 20
134. Glass 10d, 5 x 200 mm, pack of 100 2
135. Chromatography tamping rod 10
136. Burette clamp 10
137. Apparatus clamp 10
138, Flask clamp 10
13%. Pipe clamp 10
140, 3oashead for laboratory stand 50
141. Ring without boss 10
142,  Ring, retort stand ¢ 75 m 10
143. Retort stapd, 500 mm rod 10
144, Retort stand, 750 mm rod 10
145, Test +tube gtand PVC 12 holes 5
146. " hardwood, 9 holes 5
147, " boldexr 10
148, Pipette stand for 24 pipettes of assorted size 2
149,  iohr clamp 10
10 Boffman clamp 10
151, Cork borer set ¢ 5=19 mm 1
152. Cork roller 1
153. Assorted cork stoyrers 1k
154, Assorted rubbex stoppers, solid 2 kg
155,  Flask support, compressed cork ring ¢ 45/75 mm 2
156, " " ¢ 80/115 mm 2
157. " " #120/155 mm 2
158, Double ended spatula, nickel, 150 mm 5
159, Squeeze rubber bulb 5
160, RBed rubber tubing, intemal ¢ 5 mm 5z
161, " 6.5 mm 5m
162. " 8 mm Sm
163. n 10 mm 5a
164, " pressure tubing 5 mm 3m
165. " " 8 il 3 o
166, Microscope slides with circular cavity in centre,
76x26x1,2 tm, pack of 10 o)
167, llisoroscope slide covers, pack of 100 2
168, Thermometer, stirring, °C scale, length 150 mm
- 10 to 50 x 1°8 5
169, " - 10 to 110 x 1°C 5
170, " stirring, 'C scale, length 300 m
. -~ 10 %o 50 x 0,5°C 5
171, a - 10 to 110 x 1°C 5
172, " - 10 to 2% x 1°C 2
1736 " -~ 10 to 360 x 2°C 2
1744 " refrigerator = 30 to 40 x 1°C 2
175 " red reflector = 10 to 110 x 1°C 5




Sy Denomination 3t
176. Safety spectacles with gide shields, plastic 4]
177. Chemical sogzles, wide angle, plastic 20
178 Face shields, transparent, norn-inflaomable 10
175. Apron, polythene, light, pack of 100 1
180, Apron, PVC, heavy duty, chemo resistant 10
181, Respirator, dust, with ganze filier pads 50
182. Ganze filter pads, refill, pack of 25 10
183. Gloves, polythene, dispesable, pack of 100
small 5
standard 5
184, Gloves, vinyl, lightweight, non slip grip
nen's medium size 2 pairs
wonen's medium gize X pairs
185, Gloves, rubber, raised surface, neavyweight
medium size X pairs
186, Scoop, polythene, rigid with handle, length 120 m 5
187. " " length 200 mm 5
188. Filter pump , 5
Clear rigid polystyrene with PVC non-retumm valve,
riffled inlet and outlet tubes. timate vac. 5 torr.
Vacuum nozzle of # 8 mm
Comprises durable polyethylene squeeze bulb on
vertical limb with {lexible side limb for dispensing
from bulk liquids in drums safely. EHeight 500 m,
length of flexible limb 540 =m
190, Triangle, pipeclay
Iron wire, pipe clay stem 50 mm pack of 10 1
191. Crucible tong with bow, iron 200 mm 2
1%2. Seaker tong, circular jaws, 300 mm stainless steel 2
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SFECITTICATICH CF LA3CRATCRY TISTRULENTS

Arnex

F

0. Denorination Sty
1) ldcrosccpe
Syepieces paired, Widefield 10 x 1
Cbjectives in x 10 NA 0.25 achromat
Individual x 40 YA 0,55 achromat
Centring mounts x 100 YA 1.25 achromat
Condenser Abbe YA 1.25
IIlumination 20 ¥ tungsten lacp
200240 T aec

2)

3)

4)

5)

Complete in portable box with insitructions

Refractometer, ASZEE 1

Refractive index scale 1,300 - 1.700 x 0.001
Minimm sample 0.5 cmd

Temperature range 0=75°C

Protected thermometer

Complete with one spare thermometer

with dust cover and instructions

SARICRITUS analvtical Dbalagce, single pan 1

Constant load weighing system

Capacity 3 160 g

Pan ¢ : 117 m

Readability (micrometer) O.1 ng

Cptical scale 18

Complete with masses lamps and instructions

ick balange, single pan 1
Capacity 2610 g, semsitivity 0.1 g with

beams graduated 0 to 500 x 100 g, 0 %o 100

x 10 gand 0 to 10 x 0,1 8 With zero
adjustments and flat stainless steel pan

g 150 mm, damped beam movement, 2 x 1 kg and

1 x 500 g attachment masses, complete with

dust cover

lechnical dalagce, remevable top pan 1
Capacity ¢ 13 k&
3eams ¢ 0=12 kg x 0,5 k&g

0=500 g x 1C g
Taring 0=5C0 g
With 200 x 180 x 25 mm length x width x depth pan
With zero adjustment and beam locking device
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H0e Denomination Ly

Digital p3 / 1V zeter 2
Z.nges 0 to 14 p=
0 to + 1958 .¥
0 to 100°C (using temperature probe)
Accuracy ¢ 0.01 pE ¥ 1 digit
oV 0.1 % 1 digit
0.5°C ¥ 1 digit
Recorder output : 0 to 140 oV (pH)
0 to ¥ 200 av (aV)
0 to 100 mV (+C)
Zarl Fischer output : 10 u 4
With plastics bodied combination electrode,
electrode holder and support stand and
buffer powders, for 200-240 V 50 Ez single
phase a.c with 5 spare combination electrodes
and tuffer powder, complete with instructions

7) KARL, TTSCETR apparaius 1
For 220 V 50 E, single phase supplies,
comprising two 25 ml buretites. titration
vessel with twin platinum electrode,
two 5C0 ml reagent bottles, potentiometer

and microamperemeter, magnetic stirrer,
meunted on a stand, with instructions

O
~

8) Mater bath 3
Bath capacity ¢ 10 lit. for 220 7 a.c
supply. Working area 400 x 240 mm, six
holes, with adjustable constant level
device, energy regulator, pilot lights,
protective thermo-regulator, instructions

$) Thermostat 1

Thermostatically constrolled and stirred
bath with 15 1it capacity stainless steel
tank, with heater, stirrer and temperature
sensor, thermometer (0 to 80°C x 1°C),
1lid, raised shelf, text tube rack for

44 test tuves of 12 mm diameter.

Heater rating 1.5 XV

Temperature centrol ! 0.05°C

Water depth 35 to 150 mm

Working area 380 x 205 mm

For use on 220 V S0 Z, supplies
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1 0e Denoriration

10) lagnetic Stirrer

Constant speed stirrer with mains on/off
switeh and indicator lamp, with 25 mm
polyprepylene coated stirrer bars, two,
stirrer bar retriever, speed 500 Tep.d.,
for 220 V, 0 H, supply

11) Magpetic Stirrer
Contirmously variable stirring speed
stirrer with mains on/off switch and
indicator lamp, rctary speed centrol
#ithin Speed range 50 - 1300 TeDolley
with two 25 mm stirrer bars, polypropylene
coated, for 220 V, 50 H, supply

12) lMaspmetic Stirrer and Jot Plate

Similar to item 11 #ith a cast aluminium
notplate mounted above the stirrer, with
energy regulator for the hoiplate with
indicator light, hotplate rating 400 ¥,
#ith 3 removable 13 x 50C mm laboratery xod
fitting in a socket at the rear of the
casinz and with two 25 m= polypropylene
coated stirrer bars, for use on 220 V 50
supplies

z

13) Variable speed stirrer

High speed (550 r.pez. max), high torque
motor driven paddle stirxrer, with a
continuously variable speed control and

a four blade stainless steel paddle held
in a 8 mx capacity chuck, with mains on/off
switch mounted on a 100 x 13 mm suppert
rod, height adjustable, stirring paddle

200 x 45 m, shaft length x propeller
diameter. lotor rating 60 W for use on

220 V 50 I, supplies

14) Sieve set

Set of brass sieves mounted in 200 mm
diameter chrome plated brass Zrame, with
1id and receiver with apertures as given
helow ¢

microns 20C0, 1130, 10CC, 8%, 710, 600
5C0, 425, 355, 300, 2%, 212, 180, 150,
125, 106, %0, 75, 53, 45
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Denorinaticn

Adey
‘3~

15)

16)

17)

18)

15)

Sieve Sraker

Imparting combined motion of a circular one
and superimpcsed oz this a high speed
vertical vibratory motion of small amplitude.
Accomrodates 8 sieves of 20 zm diameter,
¥ith integral 0 to &0 min. time switech, for
use on 226 V 50 3, aec. supplies

t ev, t

With variable speed motor, rotary seal, vapour
tube, angled single cocil condenser, continous
feed adapter, 10C ml {lorentine evaporator
flask, 1000 ml round bottom receiver flask,
adjustable stand, instructions. For supplies
of 220 7, 3C I, Complete with o0il bath

3211 mill

For grinding approximately C.5 litre of
material. With 50 mm diameter rubber
covered rollers which accommodate a porcelain
container of 140 mm diameter ard 180 =z
length, about 1 lit. capacity #ith sround
cover and fittings. With electric motor and
gear, pot speed 80 re.p.m. approxe For mains
supplies on 220 7 50 H,, 15 W With 3 kg
porcelain ball spares '

Nelting peint paratus

Zlectrically heated, with 15W lamp,
thermometer, cocoling plug and 5 pack of
capillary tubes. For mains supplies on
20 TV X0 §,

Zlectrically heated, with gas test jet.
Comprises water bath fitted with reater,
witn variable transformer fcr neating
ccntrol, with tnermometer °C for both oil
cup and water vath and instructions,

Cne spare thermometer of each.

Zlash point appazatus “open cup!

Electrically heated, with zas test jet.
Somprises sand bath fitted with heater
with variable heating centrol with
thermometer *C and instxuctions. Cne
spare thermometer
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Dencaination g

21)

23)

24)

Thin layer chrcmatcgraphy kit 1
Comprising : 1 Antomatic plate leveller

Spreadex

Racks for plates 200 x 300 mm

Spotting template

Scriver

Developing tanks/desiccators with lids
Glass plates X0 x 50 mm

Glass plates 200 x 100 mm

Glass plates 200 x 200 mm

Spray, cocplete

Yicropipetie, 0.C05 ml Subdivided 3.001 al
Xicropipette, 0.010 ml Subdivided 0,CC25 =ml
with reserves of plates 100 each

with short and long wave T.7. lazp for detesction

-
— ek ek O NP P D D) -,

7ith output of about 4 lit/h. Glass and

?TIE, single distillation, Glass still body,
silica sheeted 3 KV immersion heating elexzent,
water cooled corndemser, ccoling water returnea
to still body. With automatic cut-cut if
water suprly falls and preset constant level
device, fcr 220 V 50 5, supplies, With wall
mounting bracket

:’ea+:ng -.antle 2
For heating flasks from 50 to 250 cmd

held in a replaceable conical flexible heating
element with astestos knitied fibre cover.
With energy regulator and pilot lights,
support rod (12.7 mm diam) bracket and suprorv
rod, for 220 7 50 g, supplies, 100 W

Zot te ircular 2

Znclosed type, cast iron plate and base
with vitreous enamel body, continous heat
control, stand on three cast ircn feet.
Diameter 160 mm, rating 1 X4, for 220 V
50 3, supply

suffle fumace 1
Round vertical ruffle with a hole of

55 x 150 mm diameter x depth with cover
2lectrically heated without temperature

control, n&xx. temperature 1C00¢ C, for

Zains supplies 220 7V 50 H,, 0.5 KW
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25)

)

29)

Radignt nester "Electric Zunsen”

Jitz nickel-ckromium h2ating element witain
refractory vavity, ventilated metal case,
operating temperature 300 -~ 1000 C, zains
supply 200 7V 50 Zz, 400 W

Infra red lamp

nolder and mounting
buldb 220 V 300 ¥

Fume cupboard

15C0 mm wide x 775 m deep x 2100 mm aigh,
height to work top ¢0 mm, mounted on wall
vench cantilever frame support. Glassed,
counterpoised sash and ends. Protected
back and rcof. 230 mm extract hole with

duct on roof. Work itop covered with glassed

porcelain tiles, w®ith sizk ¢f polypropylen
1C0 x 300 mm, fluocrescent tube top lighting
Services : TWater tap, front control
Water swan-neck, frcnt control
Waste outlet

BElectric sockets, three, 1light switch

Mume extraction plant

Comprising a centrifugal pattem fume
extract fan aoulded from resin bonded

glass fibres, fitied with a multi~blade
polypropylene icpeller direct coupled to

a 0.18 XKW, 1425 r.p.m. ex proof motor
#orking at AC 22 V 50 H, 3 phase supply,

a system of rigid PVC ducting to connect
with fume cupboards ‘o fan via flexible
coupling and from the fan to pass through
the roof terminating in a high velocity
diSCha.rSec

Plant complete with a cantilever fan support
shelf, push oatton starter, supporting clips
and brackets with a condensate bottle to be
connected to the fan scroll by a polythene
tube

10
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30)

31,

32)

33)

34)

36)

37)

(63}

33)

deizizerator

Jet capacity 1
seatreliad ;-ntemal temperature, intermal
P

Coffee m=11 2

Zousehold type, with stainless steel
blades, AC 220 7 3Q P.’z

Cv 2

|,3

Tith temperature rarzs 40 - 200 C "C with :
fluctuatien * 0,5°C. Intermal dizensions

33 x43C x 30 o T x VWi x D with 2 shelves,
AC 220 7 50 E,, rating 3CC

Cven 1

Witz temperature ‘a.n~'e 40 - 250 ’C with
fluctuaticn } 2.5°C. Intermal dimensicrs

400 x 480 x 380 Z x W x D, with 3 shelves,
AC 220 7 50 Hzo Rating 1.0 ¥

-k

Rinsing device

For cleaning and rinsing apparaiuses

¥ith water comnection, table top with
tiles, 1250 x 775 x W0 mm L x D x T,
2 ceramic basins 50C x 400 z 25C mm

Demnmidifien 1
Tith moisture removal capacitiy of

20 pints/day, autoratic mmidity sensor
control, AC 220 7 50 Ez surply

TLC stray cabinet 1

plus blower 220 V, complete with 3 o
exraust hose, flexible, 127 mm dia

zonstant vcligze transiormer 2
2500 Vi, - 20% to + 10%, 220 7, 5C I,

Potentiozraph T 515/, ccmplete 1

wits 1 lidcro-Frocessor-DcsimateTitrating~
Stand 2 655 + 1 Zxchange unit B 552, c¢ylinder
contents X0 zl a.n‘ set oz spare parts, as per
proforza invoice Jonau AJ, Jdurich



e

.iGCe

Denonination

Nd—r
K 5]

(nd
0
-

4C)

41)

Stainless steel tuding

cnrecting cylinder stcre to instrumental
laboratories, complete with manifolds
and accessories

SIREA 38 Gas Chromatosrapn

with TID, N2D and 3D, R 100 recorder
and accesscries, according to proforma
inveoice attached )

33D e Spectrochotcmetar

witiz R 100 recorder and accessories
accerdiing to proforma invoice attached



N
- 1C1 -
UNITZD NATIONAL
DEVELOPMENT PROGRAMME
attn. Mr. Bendefy
P.C. Box 650
RANGOON
Burma
PROFORMA-
Faktura/Invaice Nr. -Page 1- zner. 7th December 1983 RM/me
Your ingquirv Ref. OT 945
I s Qty. i a SFr. : SFr.
Coce ; i Open to your final order ﬁ
iwe shall supply you: . ‘ |
EM ETROHM - Products
2.536.0110° 1 {POTENTIOGRAPH E 536/1, complets with
i !l MICRO-PROCESSQR~-DOSIMAT-TITRATING~STAND
'E 635 & 1 EXCHANGE UNIT E 552, Cylinder j |
: i Contents 20 ml ' 10'105.--
: | Recommended Spare Parts: : :
6.3006.220 1 | Exchange Unit (20ml) with automatic 4 i
i ' cook actuation E 552-20 ' % 338.--
6.3006.210 ' 2 Exchange Unit (l0ml) E 552-10 358.-- 716.--
6.3006.223 1 'Exchange Uait (20ml} E 552-20B (Brown G) ; 374.--
6.0308.020 ; 1 |Double platinum elecitrode EA 235 ' : 89.-=!
6.0102.000 2 !Glass pH electrode EA 109 1 76.==: 152.--
6.0711.000 2 'silver chloride electrode EA 427 - 105.-- 210.--
6.0203.000 2 :Combined Glass Electrodes EA 121 : 97.=- 194.--
6.0402.000 2 Combined Platinum Electrodes EA 217 ©102.--: 204.--
6.0404.000 2 Combined Silver Electrodes EA 246 o 1ll.-- 222.=- |
6.1415.2290 2 'Titration vessel bottom half, 20 mi,
: "EA 875-20 ‘ 26.--; 52,--
6.1415.250 2 'ditto, 50 ml, EA 875-50 S 26.-= 52,--
6.1413.220 2 'dittc, with thermostatic jacket EA : :
' 876-20 ‘ 74, == 148.--
6.2231.000 20 'Rolls Recording Paper 34 22 m EA 998/1 11.-- 220.--
6.4232.000 - 20 ' Rolls Recording Paper 3 52 Size DIN A3
'with perforation EA 998/2 ‘ 12.-- 240, --
6.2234.001 20 [ibre pen, blue, long EA 1008/1 - g.-= 130.~--
6.1527.220 3 .Teflon piston, 20 ml EA 869-20 18.-- 54, -~
6.1527.210 2 Teflon piston, 10 ml EA 869-10 13.-- 36.--
Price complete, incl. export-packing, ‘ 13'606,=-
franco SWISS BORDER, excl. insuraace | SmEsmmms=ss

"'Deliverv: 4 weeks after receipt
of your order
Despatch: as per your instrictions

P34/mM : VAN
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UNITED NATIONAL
DEVELOPEMENT PROGRAMME
attn. Mr. Bendetfy

P.O. Box 650

RANGOON

Burma

PROFORMA-
Faktura/Invoice Nr. -Page 2~ zincn. 7th December 1983 RM/me

Your _..quirv Ref. OT 945

a SFr. J SFr

“;Pazgent: by remittance’

|

! :Qrigin: SWISS Customs tariff: 9028.40C.2 E
o ‘ |
i

; OONAU Export AG

i

/P.S. We are ready to grant you 5 % discount
' : when ordering. i

A RA-174




- 103 -

PLEASE REFER TO

QUR QUUTATION NO.

t_———:—_———__f =

| 33-330
. 0 [ United Nations Development Program
* P.0O.Bcx 530
* Rangocn
* Burma
Ll
CEPMP: CONPINMED IPREVOCASLE LETTER QOF CREOIT OR ARY PRIME NEW YORK SANK P ... NORWALK, SANN. UNLEES ITHERWILE INOWN
1IATE OF CUOTE rQ'\.:‘OTE EXPIRES ON| YQUR REFZRENCE EST SHIPMENT QATE FAC0M NCRWALK MFG. SiTE A R.Q.
| i i 1-4 yonths upcn receipt of L/C and
_—m e~ 2 ) | A ] ESt.JrEteG - " uu. e = -y SU
~ec.30,'33 : Mar.30 '84 0. Expor- License
QmTary. | PaRTNO. | DESCRIPTION UNITPRICE | FCTAL
' USS CSS

T

1
; . . i i
! ! | B

I

|

|

|

I

18 ; L %0331-9701 3Sigma 300 Gas Chramatograpn for operaticn c¢n 230V
; ; 50/60 Hz. Consisting of :
‘ :0331-0030 | Basic Sigma 300 GC for isothsarmal and dual-ramp -

' terperature programmed cperaticn with autcmatic cool-
! rdown and restahlization, camprising colum oven ; X
: cpe.at.._r'g‘to_ 450 degrees C arj.d’clcsed locop temperaturs !
! centrol of the detector and injector thermal zcnes | 1
; with keybcard entry of all temperature and %ime ! i
i

{

parameter i 6,320.C0 | 6,320.00
" 10331-3030 |Dual heated 1/4" injector . 863.00 i 865.00
. 0331-Al38 | FID/Npd/ECD _ 11,180.00 11,19C.CO

i 0331-8230 | Dual icnization detector gas contrcls including two

5 ! 0-60 psig hydrogen pressure regulators ané gauges, i |

: | ard a single .0—60 psig air pressure reculator and ! :

i : gauge. Dual digital flow ccntrollers, calibrated | !

| 4 —- - - - }5-100 cc/mdn.—ctmplete with 0-100 psig pressure & ‘
e e T D R I 2 R SR e ke A L a36500
| 120,140.00

’ Inst%umemt Configuraticn Tetal :
1

!
, |
l | 1
2, 1 C005-0005 |Model R-100A Microprocessor Chart Recorder. 11,395.00 | 1,395.
j | Digital pen movement an stepper motor chart drive E i
: ! Ten input voltage ranges : 1,2,3,10,25,50, 100,200, ~
! 500 mV and 1V, Remote Stcp/Start with twelva forward l 7
char* speeds: 1,3,10,15,20,30,60,30,120,160,240,480 |
imn/min. and cre reverse speed 1000 mm/min. Alsc Pen !
| remote and Chart Remote with chart steps driven by !
pvulse from an external pulse generator. Zero adjustment

_ L#____,,___ S S S

i
:

ol ) PERKIN-ELMEA INTERNATIONAL, !NC.
——d ) TR .
Please Address All Further Correspondence Directiy To Artn  SLli.lam e
ITeELT
WILLIAM LEE

LI T srare, eF 908

ALTHNSIIEO SIGHATIRE

TELKPNOME NO

ANY ZROEAS RECE'VEN AS A BESULT AF THIS QUATATION ARE SUBJECT 77 ACCEPTANCE AT THE FACTZAY IN NCRWALK CONN
ACCZEPTANCE N!LL 3E 2N THE BASIS OF THE TEAMS AND CONDITIONS APPEARING CON THE FACE AND DN TrE B8ACK HEREOF

ORIGINAL QUOTATION CUSTOMER 1 0986-

Q2
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S3q0 3 3
e saRTae L oescawrmian T Gwteacs . roral
= 0y ol ST, RETS CrEr IO OY SX=rna.l contace
clesure: Autc Advance, Mutc Return, Stoo/Run, Zvent
Marker, L/R Zero. Includes signal cakle, pcwer cable, -
one roll or chart paper, twe cens, fuses fcr 120V
: rabd 240V cperation and cperating directicns
2 0023-0090  Pressure Regulator 270.30 3<0.C
1 0023-0091 Pressure Regulator 276.0C 2706.0¢
1 0332-3000 Installation Kit 220.C0 225.00
1 0023-0522 Two-stage Scap Bubbie Gas Flow Merter 91.30 21.30
1 0330-2221 Glass Liner Reclacement 31.00 124.00
10 0009-0652 ;Sept*_.."n_A it fairprene 30/pkg 60.380 6530.20
4 0023-30253 Syringe 1.0 ul 90.C0 363.00
2 ES RGeSt FETe TSCTC0—
2 (€023-0258 Syringe 10 ul 74.00 148.0C
10 0023-0262 Replacement neddles age 25.00 230.30
2 0223-0117 Filter drier asy 180.00 360400
1 0332-0014 :Deoxo Filter 215.40 215.00
S0 C0C5—0612 .Chart Paper 18.90 943,00
50 CP28-3040 Felt Tip Pen Red 3.60 180.00
1 0332-3%01 FID maintenance Xit 260.CC 260.30
1 0332-3300 Detector Evaluation Kit 315.00 315.00
| 190.00  130.00

e T o e = el e e o e e e B0 T 280 @5

4 0009-7908 |Packed Glass Colum, 6 Et. 180.00 720.00
4. 0009-1585 ‘3 ft. empty GlassColum 70.00 280.00
4 0005-1586 Evpty HP Colum 6ft Glass 94.00 376.00
50 0990-3916 '1/4" Graphite Ferrile 123,00  1,150.00
2 SPECIAL  10Cg Gas Chram @ 80-100 Mesh 160.00 320.00
2 BPCIAL  100g Gas Chram Q 100-120 Mesh 160.00 320.00
1 0009-0395 'Colum packing QV-1 25g 125.00 125.30
2 0009-0394 OV-17 Free Drug Packing 125.00 230.00
L 0009-0398 3% CV-225 on Chram VP 125.00 123.00
, 2 SPECIAL 53¢ Silicone OV-1 25.00 30,20



New QT PARTNO. ) Es;:r;'mrnowi o » ” UNIT PRICE "To_r.uw
T 0SS Uss
31 2 SPECIAL  10g Silicone OV-i7 30.00 60.00
32 < SFECLAL T 5g Siliccne CV-225 35.7°2 70.00
33 1 .SPECIAL.. . 50g Siliccne DC-11 25.00 25.20
34. 1 "SFECIAL 30g 53 Ov-1 cn 100-120 Mesh Gas Chram Q 125.00 125.5C
35 T~ TSPECIAL ' 50g 5% Ov-17 on 100-120 Mesh Gas Chram Q 125.00 125.0C
36 1 (618-2000 lambda 3B Reccrding System. 11,310.00  11,310.00
_ Includes C618-0437 Lambda 3B Zzectrophotcmeter
and C005-0002 R100 Microcamputer Controlled Strip
Chart Recorder
3T 01 -0300 ~ Pair of Cells, Silica, l0mm 190.20 190.00
38 19 C205-0610 | Chart Paper 18.90 189.00
FOB Norwalk, CT, USa 42,391.25
Estimated Airfreight Handling/
Insurance Charges 2,300.20
Total CIF Burma 45,091.25

t

Oy

. Remarks :

+ 1) Terms : Irrevocable Letter of Crecdit in Zavcur of

Perkin Elmer Internatioral, Norwalk, Connecticut 06356,0

' 2) Warranty : one Year fram date of delivery

i 3) Prices inclusive of cammissicning by a Parkin Emer

engineer based in Singapore

_Loz

S e —— e T — -

e L I

>
V

STTNAL QUITATICN CUSTINIR : 0987 70
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SZECITTCATICY CF 37C, La2. SUEmET
S.0. Jencninaticn 3ty
1) Potter spray tcwer * 1

Latoratory spraying apparatus complete with
Carbon Vane corpressor unit, with iufiler unit
and mancmeter

2) srmold zanual microapplicator * 1
Variable drop size micrometer syringe applicator
on stand with additional 10 cc syzinge complete

with holder for droplets up to 50 al
and packet (12) of needles 3/10 x 25 ma

wwun

3) 1 F i 5

graduated in C.1 ml divisions

4)  Avalytical balance 1

Constant Zoad weighing system

Capacity ¢ 180 g

Pand 3 117 m

Readability (micrometer) 0.1 mg

Optical scale 18

Complete with masses lamps and instructions

5)  Quicg balance, single pan ' 1
Capacity 2610 g, sensitivity O.1 g with beams
graduated 0 to 500 x 100 g, 0 to 10 x 10 g and
0 to 10 xCel g» With zero adjustzernts and flat

stainless steel pan of ¢ 150 mmx, darped beam
movement, 2 x 1 kg and 1 x 500 g attachment masses,
somplete witk dust cover

6) Qlympus 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 %ase, spare Hulbs

7)) Zpvi ental chamber 3

Cbservation and breeding chamber for insects with .
thermostatic temperature control between 25 and 40 C

nalved in two levels, heating by 50 W electric “ulb,
fluctuation ¥ 0.5°C. Dimensions 530 x 330 x 220 mm
Z2x7TxD

* these items can be purchased from one single supplier :
ZTRKARD lamufacturing Co. Lid
Woodecock Zill Industrial Bstate Richmansworth Jereforxdshire WD3 1 PJ
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13)

14)
15)

16)

17)

18)

to)

21)

22)

23)

Autoclave

Atmosphere pressure electric auicclave Ior

sterilization, stainless steel, inftemal 5%C x 2580 m
depth x diam. 220 V SO g,

Cven 1

With temperature range 40 - 2%0°C,
fluctuation F 0.5 ¢C

Internal dizensions 400 x 430 x 382 = x ¥ x D,
with 3 shelves, AC 220 7V 0 Hz Rating 1.0 X4

Forceps s/s straight, with fine points, 2
length 125 m

length 125 o

Forceps s/s straight, #itk blunt tips, 2
lerngth 125 =

Torcevs S/s entomological, curved ends, 2
length 115 m

Forceps /s feather light, length 110 mm 2

Ilaminated masnifier with dry cells, 2
length 150 mm, magnification 10 X

Pocket measuring masmifier 2
Magnification 8 X, Craticule 20 x 0.1 am

Disgecting scissops, fine points, 3/s 2
length 110 mm

Needle, nardwoocd randle 2
needle leng*k 33 mm, handle length 100 mm

seedle, lancet shaped in hardwocd handle 2
needle length 43 mm

asclion Zifrexn, aluminium 2
overall length 1950 mm w%ith 50 mm bent up blade

Tubes, sample 15
soda glass, straight sides, flat bottom, w#ith corks

pack o1 1C0 759 x 25 ocm i x Dia

Tubes, sacple 15
scda zlasgs, straight sides, flat bot*tom, with corks

pack of 100 100 x 25 on E x Dia

Jrapn paper pad : 100

Log 3 cycles x prodadbility, A 4



- 108 -

Cencmination oy g

25)

Tupe exbwactior plant 1
Souprising a cantrifugal patierm fume

extract fan moulded from resin Londed

glass fibres, fitted with a miti-tlade
polypropylene izpeller direct ccupled to

a 0,18 X7, 1425 r.p.ze ex procf motor

Woriting at AC 220 7V 30 Hz 3 phase supply,

a system of rigid PVC ducting to conrnect

with fume cuptoards to fan via flexible

coupling and from the fan to pass through

the rcof terminating in a high velceity
discharge,

Plant complete with a cantilever fan support
skelf, push btution started, suprorting clips
and brackets with a condensate Tottle o Ye
connected to the fan scroll by a polythene
tube

Derumidifiex 1
Jith cois rem capacity of
Fith woish emoval capacity

20 pints/day, automatic rumidity sensor
control, AC 220 7 50 K, supply
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LIST OF PERXIN ILWER INSTRUMENTS IN 3URMA.
SR.50. DEPARTHENT NAME OF INSTRUMSNT ARUARK.
1. AFPTC SIGMA 383 G.C. 1l.No.
2. No.(3).MINING. LAMBDA 3 UV/VIS SPECTROPYOTOLETIR
3. CENTRAL RESEAXICH G.C.DETZECTCR I0DZIL F.1ll.

UV/VIS ¥ODEL 552
MODEL 881 G.C.
MODEL 241 POLARIM
IR SPESCTROPHOTOME
AAS ODEL 432
SIGHA 3B G.C.

AAS SPECTROTPHOTCHETER VITH AIR CCMPRESSOR
UV/VIS MODEL 552

RECORDER 561
RECORDER 023

IR SPECTROPHOTO
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Toama SZECIFICATICH

Constrmction of a Pilot Plant for Pesticides formulation at a plant si%e
of about 5 ha at about A km North of Rangoon where iwo produciion

buildings will be available for the purpose (see atiached drawings).

The following capacitiec of ome shift, per day, are required :

Liquid formlation 1000 I.G./day
Cranular formlation 1  mt/day
Powder formulation
dust powders 8 t/day, or
wettable powders 2 t/day

The plant site is near an existing asbestos f{ibre products plant with 211
tecmical infrastrmcture, The formlation plant must be onstream at f[ull
capacity within 27 zonths after definite order is siven (test mun three
months included). The necessary zachinery should be installed and all

information and instrictions tc local personnel.

Termg of refersnce

A) SERVICES TC & SUZFLIED 3Y COITRACTOR
1. Supply of all machinery and equipment specified in the attgched

specifications assembled and erected on the site as parts of
productiorn units of the Pilot Plant for Pesticide Formulation

2. Supply of all necegsary detailed engineering drawings to enable
local erection of the equipment excluding desigr of buildings

3. Supply of foundations drawings showing loadings where appiied and
relavant dimensicnal details but excluding the detailed design of
founda*ions

4, Jritten statement whether the foreseen buildings need to “e medified
or not and if yes, detailed note about the requested modification .
not later than one month after signing of the contract

S5 [inalized Gereral Arrangement Drawings of the production equipment
indicating equipment items and reference drawings in six copies

6o =Zl2ctric wiring to and between all motors, starters and devices
up %o the central panel aside the production building and schematic
wiring diagram showing position of motors, etc. for maintenance

purpcses, Cable connecticns to the transformer.
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Axransement Jrawings of mackhinery and equipzent in six copies

Spare~parts list and recomzended spares %o cover a pexricd of tme jyeaxs

{perating ané maintenance instructions for each iten of equiprent

with illustrations in five copies.

ote ¢ Supply of electricity at the site will be 3 prase, 30 cycles
400 volta

The contractor shall provide tools, special tcols and sgecialized

equipment necessary for the complete installation of zmacriinery azd
equirment and for the facilities fcr inspection of equinment during
ard after marufacture

Services of supervisory and cormissioning engimeer(s) for the tize

of erecticn and trial run

Sexvices of the commissioning engineer.beycnd the time specified upon
request of PIC against compensation to be agreed upon separataly

Nen hours of skilled construction workers and foremen suificient
construction and supervision during the erection ard for the itraining
of the local perscniel on the operations of the plant (Tocal
accomrmodation and transport shall be bomme by tae cont:actor).

Ground painting of equipment and seaworihy packing of the goods
delivered

Marking of all the gpods delivered corresponding to reference drawings
and/or specificetions

A1l materials and services not specified in the tender specificaticnms

but nec2ssary to the proper run of the plant

3) SERVICES TC EE SUFFLIED 3Y P.I.C., 2TX4

1e

2,
3.
4o
e

all necessary civil engineering works including detail desizn of
constructicn and foundations

Slectric Lighting

Supply of wate

Buildings to house the equipment, as skown in attachment drawing
written statement that the request for zodificaticn of the buildings
as per A 4 will be met, within two meeks after contractors statement
had been received

Adequate care and storage of equipment during the period of constiruction
Local personxzel necessary {or tke srection of the plant

Provision that the layout and the plans meet the local safety
resulations

Provisicn that actions meet the time schedules
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1. The contract will be sovermed »y Zeneral Tonditions of Purchases
as practiced by TIIT0 Purcrase and Jontract Service, Division of
Industrial Cperations

2. Prices should bve specified Ior each iftem cr xoups of equirment
giving full details of all included materials

3+ Indication is needed whether packaging is included

4+ Parity should ve CIF Rangoon

9. Give aliermative offer by seafreizht and airireight,if applicacle

6o Indicate if given prices are estimated or dzfinite

7. Indicate validity of the offar

8. Indicate refezence list

o Indicate if test runs car be made in your fzcilities

10+ Indicate whether any kind of follow up service is available

1%o Guarantee that all the machinery supplied is newly made and has
never been used

12. Cuarantee that all the machinery supplied :22 plans developed zeet
the intemational standards cf safety

13. The period for the guarantee commences the 2ay when a protocel .upcn
succegsful trial run is signeds That very day is considered as the
performance date of complete delivery and tze last negotiated
installment of the price will be due on tlat day. Plant components
geparable may have different dates of performance

14, The contractor shall suarantee that, should zny defect in the
material or workmanship of plant or plant component manufactured by
him occur within 12 months after the day defined in the previous
paragraph, he will exchange the defective paxt free of charge

15. If the plant or plant component supplied or installed by <he
contractor fails to conform *to the express terms of the contract, ae
skall have the option of bringing the vlant into conformity with the
contractual requirements or of ftaking it back and refunding the price

16. The contractor will not be liadble for damages as for loss of profit
of any other consequential lcss

17. Tuarantee tnat all suppliers involved in the cocntract will meet

the above requirements
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Liguid Formulation unit

Item Jenorinagtion and Specification s
1,2,3 Storage tark, g/s, capaci‘y 10,CCC lit each with 3

inspectior manhole, Sampling and zeasuring hole
at the top, langed ccanections for izlet, outlet
ard bottom cutlet. =Zx-vroof respiration, 3ilver

- paint, zetal sun-shade at 50 m distance of the
shell
4,5,6 Strainers in the gutlet lines of 2ach tank. 3

ALZAFTLTER model 72 5 - 12

7,8,12 Transfer pucp, cast iron a=d brenze, leakprocof, 3
capacity 0m”/r, ex-proof motor

S, Pipework witk valves, bends, tees and fittings, cca 80 m
n/s

10, Flowmeter with digital output, accuracy 0,1 1, 1
solvent resistant material, flanged comzecticns

11, Veasuring tark, =:/s, capacity 150C 1lit, flat 1

botiom, diameter ¢ reizht = 11 5, calibrated
level indicator, flanged 6/4" connections for
inlet, betiom cutlet and respiration

13, Pipewc'rk with valves, bends, tees and fitiings, cca X a
a/s
14,15,20  Txansfer/decanting pucp 100 lit/zin capacity, 3

s/s and teflom leakprocf, exproof motor

16,17 Decanting pipewosk with valves, bends, tees cea 10 1
and fittings, s/s

18, Traveller-hoist, elevation capacity 30C kg, 1

with two electric motors, starters and coters
exprool ou:fit

1S, Production vessel, s/s, capacity 2200 lit, with 1
heating/cooling jacket at the lower kalf connscted
both to hot= and cold water supply, four inlets

and samplirg/thermometer hole at tke %op, man-nole
with hinzed 1lié for solid naterial dosage, outlet

at the vottom, agitator driven »y totally enclcsed
squirrel cage ex-prool xotor

21,22 Tilter, ALATILTER model 24 AF4i~2 with 2
cartridzes 3K 1041CS

23, Pi,pework mith valves, bends, tees and fittings, cca 195 m
s /a
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24,25 Tillinz %tank, s/s, horizontal cylinder shage,
capacity 220 lif, with manhole and flarged
connections for inlet and outlet

26, Bottling zachine"SCTTLEPACK™ producing J.5 1it ox 1
1 1it plastic botiles from granules and then fills
them, procuces ready f£illad sealed bottles,
Capacity ¢ 60 = 1 1lit/hour

27, Labelling mechine with the capabiliiy of labelling 1
1000 botiles/hour

22, Roller conveyor ILor rubber btand conveyor witl 1
elevated sides, 400 x 3CCO x 00 mm 7" x L x Z,
exproof moicr

29, Blectric boiler, capacity 500 1it, with {kermo- 1
resulation, max. temp. 60°C, thermometer G’-80°x1°¢,
dilataticn tank 20 1lit, heatexr capaczity 3CCO W

30, Pipework, m/s, with valves, berds, tees znd fitiirgs d¢da 50 m

31, mj hot water circulation, cast irer ard bronze, 9
20 m°/k, with waterproof arnd 2xproc? motor

32, ielting equiprent comsistirg of a 5 m2 Tadiator 1
sunk into tae floor, with hoeds covering the barrels
to Ze heatad

33, Bxhaust fan, capacity 1000 m3/h producing 250=300 mm 1
E,0 under pressure, n/s, exproof motor

34, Set of fume extracting ducting complete with suitadble 1
hoods at drum decanting points and vessel chargeing,
intercennecting duct to Rascnig tower

35, Zas scrubber corplete with recirculating tank and 1
tuzmp with waterproof and exproof 2lzctric motox,
congtructed of glass fibre reinforced polrestier,
£111 1 _porcelain Raschiz rinzs. Suitabls to clean
1000 a°/h aix

36, Zlectric equizment : wiring, starters, fuses etc, 1
cooplete ezproof outfit, wisth central panel
outside the building

37, Set of steel supporting structure, not forming part 1
of the building
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Tisroscreen preferahly with round sieve and
vibrating tanzentially, sieve of ateel witk 1 mm
apertures, 2xprool motor

Rectangular hopvex of 1 a3 size, n/s, with screw
conveyor or cther suitable means tc provide even
rated and adjustable discharze

potating dryer cylizder with oil bumer, electric
motor and dwive, evaporation capacity 100 kg watex/h,
a/s

Fuel oil %ark, capacity 300 1, =/s, wiith wall-counted
nand-pump for filling up from taxrel

0il purp to feed the bumer, cast iron and bronze,
leakpreof, exprcof rotor, AZATILTER model 72 S-1
strainer in the suction lize

.
. 3 .

Sxhaust fan, cepacity 100C m”/h, preducing 250-300 ox

320 ander pressure, /s, wita elactric moior

Cyclon %o %trap particles withdxamm f{rcz the dryer,
n/s

Sucket alevator, heizht 4 m, capaciiy 1 t/h, n/s,
electric motor and drive, discharge chute

Dry send silo, 2 m3, conical boticm, bag/ccntainer
£illing device (spkerical valve)

Rotating nixer drum, preferably clesed type but

easy to clean. Graviiy feed, gravity discrarse,

1000 1it capacity, useful load 350 k3, with intemal
baf{les, drive, with intermal spray lizne for
introducing liquids for irmresnation, with inspaction
door in spout suitable for mamual feeding, exproc?
actor, /3

Drun decanting pump 100 1it/aia capacity, s/s and
teflcn, leakprocf, =xproci =motor

Preget container, capacity 250 1, s/s, ccnneciiocns
for inlet, cutlet and respiration, connecting pipes
mith window
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14, leasuring ccnua_.ner, capacity 30 1ii, s/s with 1

level indicator slass pipe (protazcied in brass tube
mith slot), :Z::let, outlet, =espiration conneciioms,
calivration 0.5 lit/em

15, Spraying vump, 8/s and teflon, 15 lit/min, 5 atm, 1
leakproof, oxproof motor

16, Pipework s/s, with valves, tees, bends aad fittings cea 0
1%, Semi automatic packing machine to f£ill plastic or 1

-

raper bags of 1 to 5 kg net content zin. 5-1C bags/zin
cerplete with conveyor belt digplacing the fillad
bazs and plastic bag sealing davice

21, Tune extracting ducting with hoods at dmum dscanting 1
and spray nozzle, comnectior to Raschi; tower, m/s

22, Gas scrubber complete with recirculating tark and 1
pamp with weterproof and exproof motor camstruciazd
of zlass fibre reinfcrced polyesiex, f*é : ao*ce;a..:'
Raschiz rings, suifable to cleen 1000 =°/a aix

23, Slectric eguwipment & wiring, starters, fuses, eic. 1
complete with central panel outsids tlhe building

24, Set of steel supperting structure, not forming part 1
of the building

sdnerals Upsrading Unit

1,3,5 Zubber convavor belt 0,6 2 4.0 m 7 x L, with 3
electric mctor, 2 KW same portable cutfit 2

2, Jaw crusher, output 1.5 t/h, feed size 10C mm 1
output size 10 rm, with eleciric moZor

4, Roller crusher, cutput 1.5 t/h, feed size 10 = 1
outpyut size 1 m, vith electric motor

8, Dryer cylinder, »otatiag drum *ype with oil buime 1
evaporation rapacity 200 kg watex/a, elsctric motor
and drive

7, Tuel oil +ank, capaciiy CC 1, /s, with 7all-rounted 1

nand purp for filling up froa barrel
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3, Cil pump o feed the burmer, cast Iron and Lrenze, 4
leak-procs, exprocf motor, ALATILIER colel T2-5-12
gtrairer in the suction line

. . L .

<,1¢e Bxhaust fan, capacity 100C = /n, producing 250=3CC =x 2

2,0 under pressure, a/s
P -/

1ic, Sucket elevaior, neizlt %o 10 z, capaciiy 1.5 t/h, 1

a/s, eisctric motor drive, ¥ discharge chute
3

11,12 Silo 3 m~, conical bottom, variatle speed screw 2
feedex

13, Vibroscreen wilh round sisve and vibrating tangente 1
ially, with set of steel sieves of apertures 0,3,
Cely 140 and 1.2 zx, electric zmotor

14, Tarrer mill, output 1.5 t/h, feed size 1 mm, 1
ou:out gize 200 to JC0 meskh, with elsctric zotor

15, 3 :r3 silo with sur-ounted cyclon with aizleck fo 1
selset milled particles f£rom carrier airestirezm, With
nemigprerical valves at the conical boltoxz

17, 3et of stieel sup“ortms structure, not forming pars 1
of the buildin

1C, Zlectric eguipment : wiring, starters, fuses, etce 1

completz with ceniral panel outside the “uilding

Powmder Torrulation Tnit

1, Coarse grinder to desintesrats 1.!’.0«.:, cared material 1
before fesding into the mixer, with eleciric motor
and dxrive

2, iixer, Type Drais 3=1CCJ, with contrailow oizer 1

ribbong, s/3, wiih cooler jacket, electric motor and
drive, capacity 1000 1lit

3, Jruz decanbing purp 100 lit,’min capacity, :/3 and 1
- teflon, leam“oof, with exprocf electric motor

a, Preset container, capacity 250 1lit, s/s, sonnecticns 1
for inlet, outlet,respiraiicn, connacting nipes with
wirdow
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Ueasuzing containes, capacity 100 1%, s/s, with
lavel indicator glass pipe {(Srotected in Hrass ‘ute

with slot), mlet, cu"lot respiration conngcticns,
ca._.ia;.a.:o.; o5 lit/cm

5, Spraying pump, s/s znd teflon, 15 lit/min, 5 atz, 1
leakproof, ez;roof notoxr

- Pipework s/s, with valves, tees, berds and fittings sca X0
3, Zopper of 1 m3 capacity, =/s 1

Variable speed double screw faeeder 7ith drive, 1
elactric notor

10, Alpine TF 319 Ul%raplex aill complete with dnive 1
and electric zotor

11,12, Dust sepa:’:ation systen consisting of a crzslon mounted 1
13, or the %op of a silo ( 3 m3 cn“ac_‘.;r) znd conaectad

threugh an a.u‘lcck, an alr filter type "'J.c*'opulsa.i*"

complete with air compressor a_u vizer to clean fil%er

bags by periodical jets tarough nozzles, eitausiing

fan to produce the necessary under-pressure, Ize

wtole batteries placed on the first floecr and comnectad

to the outlet of the UP 315 =mill., IDlectric nmotors

exprool

14, Packirg Jachine RCTERIA type 1T7P 2807 with minirmum 1
output of & ton/day of 1 %z bags, suitadbls to use
local polythene sheet, Ilaximum bag size 3 fo 5 g
depending on pxcduct bdulk weight

19,16, alr filter system ccasisting of a cyclene with an 1
17,18, airlock at the bottom, ar air filter iype MIicrcpulszi-?
described under item 12, an exhaust fan with elaciric
motor and fume extracting ducting connected to all
hoods in the workshop ouilding 7here dust may be )
dispersed in the air, Some flnnole conrnections should
be provided to the ducts sexving as vacuun cleaninzg in
the workshop

1<, 7as scrubber cemplate with recirculating tank and 1
pucp 7iiha Wa.ueI?IOOf and exproof electric zotor,
constructed of zlass fivre reinfoxced polrester
£i11 ¢ porcelain Raschis =ings. Sui*able $o clean
10CC z2/% aix
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Pricarr stock of complete resexves should e prcviied tozether 71
the production 2quipment accerding fc the ing list

AL
.. 0

Set of supperting steel sitructire, not forming part 1
cf the tuildi=ngz
Zlectric eqpi,“eﬁ. : wiring, stvarters, fuses, 2ic, 1

.Lo14l.

Suses
complete, exproof outiit, with central ranel
the building

Slevator led by fixed rails for transport of caterial 1
capacity 20CC kg, with platform space to carry fork-

1ift 2and tmolleys, sear and elsctiric egquiprzent

protectad from dust amd exproof cutfit

Siectric gtiiching machine fur sealing nzper bags, 1
suspendziole with balance wei_ht

o

follew

Ttem R2sexve for ¢ Y0,

Purp & motor L7, 3, 12 2
Puzp & motor 55, x8 1
Purp & zotox L 14, 15, 1
Hoist = motor L 18 1
Purp 4 motor I 3 2
Fan % cotor I 2,

1.

v
\

L)
-k

Dlectric Yoiler
Purp & sotor
Stiich ng maciine

o)
= Y
N
-
gy
(@)Y
-
P Y T S

one-one of items 1 and 5 should e zmounta2d on portable frame
and provided with rubber hoses and serve as portable pump for
3olvents and water respectively



A) Prcduction equivnent

Theo Kneubuhler and Co. AG (F2G)
¢/o inglo Swiss Trading Co. Pte. Ltd, Singapore

Tlx :+ STECC RS 22041
« Packing machine for gramules

Scmbert and Co., "SCECLCO", Denmaxk

Tlx s 33411 SCHUCC X

~ Bottling zachine for liquids

Paxall Ltd. Alite Division

Icknield ¥ay, Letchworth, HEerts, SG 6 1 ER, =Zngland
Tlx s 82368

- Packing machine for gramles

Rovema Verpackungsmaschinen GmbE

P.Co Box 0 D~6301 Permnwald 2. FRG

Tlx s 482816 A ROVA D

= Packing machine for powders

A« Winter Xachinery Ltd.

CE=-3640 Rapperswil, Alte Jonastrasse 50, Switzerland
Tlx :+ 875075 VRiA CE

~ BOTTLEPACK vottiling machine

Erwin Belm 7erpackungsbedarf GmbH FRG
Diessemer Strasse 5%=71, 4150 Krefeld, PC3 320
Tlx s 853862 Be@i D

~ Bagging machine

Librawerk Pelz & agel GmbH & Co. ZG

POB 3729 D=3300 Braunschweig IRG

Tlx & 0952866

- Automatic weighing and bagging scales
Cellier S.A., France

3.,P. 177 = Rue de lLaroc
73104 Aix-Les~3ains

Tlx s 280053 7 TMOXEL

. V————
saneX nioos

Stainless steel vessel and other equipment for liquid formulation



Pallmann .G, FRG
P.0.3. 61 Wolfslochstrasse 51
6660 Zweibrucken

Tlx 1 451135 2 PAZT D
- !Ij]]s

Christy and lNorris Lid. G.3.
Tlx ¢ 99266 CRISTY &
- ¥ixers, hoppers, various equipment for solid formlations

Alpine AG. FRG , 8% iugsturg 1, POB 101 105 TG
Tx 1 053802 2 ALPTY D
- Ultraplex mill, pre-crinder, feeders, aix~filter etc.

Draiswerke FRG, lanrneimeiWaldhof,

Tlz : 462139 DRAIS D

- Mixer

Forplex S.A. France

60, e de Vieux Pont de Sevres 92106 3oulogne - 2illancourt
Tlc 3 270084 7

« Grinders

Bizerba Tlerize FRG
P0B 107, 7460 Balingen 1

Tlx s 7636224 3 12 D
- Scales

Nautamix Haarlem, Holland, POB 773
Tix s+ 41167
- Mixer

Chemo Komplex

Zungarian Trading Company of lacnines and Squipment
for the Chemical Industry

H=-1062 Ye pkoztarsasag - u 60

3udapest, Zungaxy

- Zngineering Company
Lunson Xachinery Co,, Inc. TSA

210 Seward Ave
Ttica, New York, 13503

Tix 1 937344
- Lixer
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imafilter Z.7.

3C2 396, 1800 &F ilkzasr
Iwakelkade 285

Tlx s 57291 AL L

Austroplan

Augtrian Zngineering Co. Lid
Linke TWienzeile <34

4-1153 Vienna / Austiria

Tlx & 132997 ALAV A

- Zngineering

waterr Souipment

7eldsil Sngineering Ltd

3arton Industrial ITstate
3arton=le=clay, 3edfordshixe, TX
Tlx : 82662 WLDSIL G

- Stainless steel piping for gaschromatogsrapn

LETRDEEX Fungarian Trading Co. for Instruments
1051 Budapest lumnich F. u, 21, Zngary
Tlx 3 225451 H

~ Laboratory instruments

Donau Zxport Ag Zurick, Switzerland
3irmendorferstrasse 483, CE-8055 Zurich, PC3 14S
Tlx s 53664 DCIAT CH

-~ Latoratory instruments

DPerkin-Blmer Fax Bast Pte Ltd

70 Bendeneex Road,

02=02 Fizp Huat House, Singapcre 1233
Tix 1 2572411/2

- Gas c¢hromatograph, Spectrophotoreter

117 Intermed Zxport Iaport
DDR 1020 3erli
Schicklexrstrasse 5/7, PC3 17
Tlx s 114571 TZD

= Laboratory instruments

Philip Harvris Ltd, Znglend
L;mn Lane, Shens‘one, 3taffs. 7314 0Z3, Zagland
1z ¢ 336498

- Laboratory eguipment
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iamnTAL  IEQUTHED C2 CCISTHUCTICH CF 33 MV STE-STATICH AT

P TESTISITS SCRTIATICT DLl (I2ATRI)

20

3e

4.

33KV Cutdosr type minirmm Cil Circuit breaker, nominal
voltage 36 XV, nominal current %004, rupturing capacity
750 :TA, Symmetrical with suprert st-uctu:e with meter
spring operating mechanism 230 7, 50 H with t»izping
and closing coils 30 7.3.C.
(Control cubicle attacned) o, 1
3 Nos. = Current Trarsformer ratic 25~30/5a for
¢/C ard E/F relay azd meter
1 Joe =~ armeter with scaled 0=-50 A with Selectcr
1 Yo. = Flusk zounting draw cut iype trree pole ¢/
relay inverse and definite minimun tize lag
1 Jos = Flush mounting draw out type singie pcle earth
fault relay inverse definite mini—um time lag
1 oe = Tripping Push bdutton
1 los = Closing Push button

1 ¥oe = Volt meter scaled 0=36 XV with volt meier
gelector switch

9. ee

1 llos = Xilo watt nour meter with iLi~2=

1 llos = Tarzet indicator relay for Bucholz and
Temperature relay indication (267, 63 Q)

1 Yo. ~ Power Factor lLeter

1 Yo. = Signal Lamp

Three pole ocutdoor #ype 800 Amps 33 ¥V disconnecting switch
complete with extension red guide bearing and _manwally
orerated handle (For line) R 2

Three pole outdoor type 600 Amp, 33KV disconnecting switch
complete with extension red guide bearing and manually
operated nandle (For P.T. and L.il) 06 2

33T drop out fuse complete 7ith insulator and
fuse holder Set 1

337V cutdoor type woliage transformer zatic  33X7/1107,
20 TA with one set of fuse o 3




1 0. - Projecting mounting ncn draw out rpe
three pole C/C relay

3 Hos, = Current Transfcrmer 5C-100/34

1 Toe. - Armeter scaled (=100 Acps with
gelector switca

1 Yo = Volt meter scaled 0=12 XV with
gelactor switch

1 Mo, ~ Three prase watt bour zeter with
ieDeIe

1 Yo. ~ Three Pole earthing discennecting switch
1 oo = Three Pcle cable end box

1 Yo, -~ Tripping push butiton

1 0. = Closing push dution

2 Yos., =~ Signal Lamps

1 Set = 11X7, potential Transformer ratio 11X7/11CV,

100 VA for wolt meter and under volbtage relay

3 Jos, = DPotential Transformer Mise

—TT .
B
-124~
Selle Descripgtion it /g
6o 33 ZT7 outdoor type lightning ar—ester discharge
current 10 K4 - 0. 3
7.  Transformer 33/11KV, 625 XVi, Vector group
Y 11, (out door type) Yo. 1
8. TUndexground cable 11XV, copper ccrductox,
crogs=lirked Polyethylene Insulated Powexr
Gable with armourmed size 3 x 70 musq. i 300
S, Three Pole Switch gear Cubicle Indoor type minimmm Cil
draw out circuit breaker nominal wvollage 1Z77,
noninal cuxrent 1200 4, rupturing capacity 500 174,
symmetrical at 11 XV with meter spring overating
mechanism 250 V, 50 E_ with {tripping and closing
coils 30 ¥V D.C. withn auxiliary sizmal contacts 0. 1




nit Ty

10 Three Pcle 11 IV Switchgear Cubicle Indoor type mini-ug
0il draw out circuit breasker nominal voliaze 1ZI7, nominal
current 3004, rupturing capacity 30C 1774, sy=mmetrical at
11KV, with neter spring overating mechapism 2307, 50 Z_
with tripping and closing ceils 30V DoJ. wiifh auxiliax?
3igznal cortacts Tos. 2

1 Yos. = Projecting mounting non=draw cut tyre
three pole C/C relay
1 lioe = Projecting mounting non-draw cut type
single pole Z/F relay
Jos. = Current Transfcrmer ratio 25-30/5

—h W

%0s = Three pcle eaxrthing disconrecting switch

-

Nce = Three pole cable end hex

1 Yos =~ Tripping push button

1 M. = Closing push button

2 Noses -~ Siznal Lasps
11,  Transformer 11/0.4 X7, 300 K74, vector group

77 11 (indocr type) LN 2
12, 3Sattery charszer 30 wolt D.C. 3o 1
13« Storage Battery Lot 1
14, EBarthing System Let 1
15¢ L.T. Distribution 3oard with circuil Zreaker Lot 1
16s  Conductor AeCeS.2e 0 sq m= Tén 2-6
17. Insulator pin type 33KV with spindle Jloe 20
18.  Insulator Temsion 33XV Disc Type for

AsCeSeRe TO sgemm Set 50
1%s  Alurminium 3inding Wire S.7.C. ZNo. (S) Lb. &
20, Channel Iron (5% x 25" x 2") length ©'=4" 6. 1C0 P, 10C0
21, Pareliel groove connector for A.C.3.R. 70 a2z 9q. ce €0
22,  Torsion sleeve joint for 4.C.5.R. 70 mm sgq. 0. 9
23. Copper Tire 35 mm sq. for earthing Lo, 300

24, Vire Z.I. 7/16 Lb. 750
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LINE DiagRAM FOR  PESTIC,TE

FORMULATION PLANT ( mmawa 0.

ZxremdSION - 35KV OVER HEeAD oimE 2 MILES - ‘ 53 kv onoa\owﬁusé _.,,
= e - A, <
admv DS a
~ b
93 <
36KV 1HKA ?
Q04 é
& \ >
2.5 32,/ é; @_CVD <
a.C.8 e POVATI A M
seny A 5.4 33KV ay :
%00 4 200 va : <
TS50 WA 1 4
. o "
I« C.T S e a
25-5Cisn ; w
4Q va m 1
' LEGEND:
Iy
SYMBOL DEScCRIPTION!
5.5 - DISCONNECTING - SwITCH.
Q0.¢.8 _Ciu CIRCuIT  BRE AKER
' : I -C.T _CURRENT - TRANSFORMER. - -
cre . ’ . l ET - PoTENTIAL. TRANSFORMER -
"’__% Qpie 200
e L.A - LignTNING ARRESTOR.
I 2r _
o., MKV gy . 10OVA M.0.F [-METERING QuTkIiT
C.H.D - CRBLE - HEAD
CeCWf .
d —
Kv-izook SuQ STATION = _ERTH
20 Mva ’ -
. RENT R ,
2o =2’ | 51 OvéER CuR ts:.Av
] s 6 . CveR CwRRENT Ground RELAY
1—. .
6. T - TEMPERATURE ReLAY
T.cT @__@ 63 & |- PRESSURE ReLavy
' wW H WATT . HOUR METER 1
3VA
DwH - DemAanD - WATT-HOUR  METER
as v ARH - RELATIVE VOLT . AMCERE . HOUR. METER
- 2.5
o, . PawegR FaTOR METER
<8 % = |- Power. Fuse
T E . VOLTMETER . SwiT{H
¢ ) . voLr MERER
SRS
v, & - AMMETER - SwiTCH
Hio.auv
A 300K vA ’Az . AMMETER '
d.v - UNDER . VOLTAGE RELAY 1

€1
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LEGEND
COOL 6TORE
INSTRUMENT ANALYTICAL ROOM
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SPECTRO AND GC ROOM

BALANCE ROOM

WASHING UP

GENERAL CHEMICAL LAB

PHYSICAL LAB

CHANGING CABINET "

W ® N & ;A W

TOILET & SHOWER

10 GAS CYLENDER STORAGE
11 INSECT ROOM

12 BIOLOGICAL LAB

13/14 OFFICE

15 LIBRARY

9 *QLE

16 STORE
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