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Explana ory notes

Reference to "tong" indicates metric tona, unless otherwise stated.

Use of a hyphen (=) between dates repreaenting years signifies the fyl}

period 1nvolved, includirg the beginning and end years, e.g. 1971-1973%,

A slash (/) between dates representing years indicates a crop year or

financial yrar, c.g. 1971/72.
A comma i8 used to distinguish thousands and millions.

In tables, apparent arithmetical discrepancies are due to rounding of the

basic data.

The monetary unit of Syria is the pound (Ls). During the period of the
project, the value of the pound in relation to the United States dollar was
’US 1 = LS 3.65.

The fol.owing abbreviations are useds

4 Technical abbreviations
atm atmosphere
EBP end boiling point
| ¥ emulsion concentrates
ha hectare (10,000 m2)
hp horsepower
IBP initial boiling point .
kW kilowatt "
»

uLv ultra low volume
WP wettable powder
Organisations
CIPAC Collaborative International Pesticides Analytioal Council

FAC  PFood and Agriculture Organisation of the United Nations
WO World Health Organisation . 9

The deuvignations employed and the presontation of the @-ﬂl in this %

publioation do not imply the expression of any opinion what{ihr on the part
of the Seoretariat of the United Nations ooncerning the legal status of any
oountry, territory, oity or area or of its authorities, or ooncerning the
‘dolinitati- of its frontiers or boundaries.

Nention of firm names and oommercial products does not imply endorsement
by the United Nations Industrial Development Organisation (UNIDO).
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HIMMARY

A-riiture 1a oone of the most important eccon

Aral Kepublic, Bach yeary pests, diceases and weeds dest roy crops with

Ot more than LS 100 million.

e activities of the Syrian

a valur

This atudy gives 4 market analysie of the Frowing demand for pesticiden,

The deseription of the operat ion, personnel and surface requirements for a pro-

rosed formulation plant are presented in a layout. And economic asgpects auch
-

ag foreigm cxchang savinge, investment and cash flow are analvsed,

The ~onsultant recommends that a formulation plant be constructed as goon

as possible ‘o be on-gtream by 1'}78/7‘). In further recommendationsg he outlineg

the most important dv-isions that should be taken in establishing
induatry,

a peaticides




INTHODUCTION

Th~ purpose of the project ®Asgistance to tha Pestiideg Industryn (IS/
SYR//Q/HI)) was to provide expert agsistance to the Government of the Syrian
Arab Republic in asgesaing the feagibility of ~atablishing a miltipurpose

peaticide formylation plant, Follow-up technical assistance by UNIDO is possible,

As atated in the Job description, the 2Xpert, in congsuitalion with the
appropriate poverpnment agencieg, was expecteds

(a) To survey the current and ashort-tepn demand for oxport potential of
peati-ldeg;

(b) 10 recommend present and potential capaciticrg, to degnpribe the pro-
duction processes with block-flow diagrams, and to €ive material and energy
balancegay

(v) To prepare a preliminary layout of the plant and to complete a {r-
tailed equipment liat;

(d) To provide an organization chart, giving in detail the personnel
requireds

(e) To detormine the technical inputs with emphasis on the raw material
specifications;

(f) To assess the availability of know-how, patent rights and technical
assistance neededj

(g) To indicate the most suitable site for the proposed plant, together
with the mite evaluationg

(nh) 10 estimate the annual sales, annun]l Operating expenditure and pro-
fits, and investment and cash flow;

(1) 10 prep~re tender specifications for the formulation plant;
(j) To advise on future follow-up action, including the poasifility of
technical assistance.

The request of the Government, dated January 1969, was approved by the
United Nations Development Programme (UNDP) in July 1969, & preliminary report
was made by R. Krupicka (OA 220 SYR (16)) whose mission extended from 26 January
to 17 April 1971. In October 1972, A Abboud, M. Chasmas and Z. Katbali studied
the feasibility of building a plant for pesticides. In June 1975, 8. Haddad
was asked by the Ninistry of Industry to repeat this study,

The visit of the consultant was approved in March 1973 but was held in
absyance pending the completion of preparatory economic studies. He arrived
in Damascus ou 19 June 1975,




At proaonty in the Syrian Arab Republic, all peaticidea apre imported ag

formalated products at Lig coste  The objective of the stady was to examine
the pogsibility of fopmulation of imported raw active materials using as much
as poasgible domestic resources for inert carriers, solvents and packing materials,

The progect could be feasible only if materiala of higqh quality were found,

The establishment of a local pestiride formulation plant, providing for
both agrirultural and public health requirenenta and using domeat ie resources
and the domestic labour force, would result in a reduction of foreimm exchanpe

reqiirements and of the cost of products.

The minimum econonic capacities were considered to be 50 tons per annum
(t/a) of liquid formulation and 1,000 t/a of powder formulation., The nost of
equipment would be between LS 1-1,% million, and land, buildinge and civil

work would cost approximately LS 1,0 million.

If the present study lrronstrates good economic results, UNIDO assistance

in cquipping a demonstration plant may be reque.sted,

Training possibilities exist for analytical control and establishing quality
standards (through collaboration between a current UNIDO project and the Pood
and Agriculture Organization of the United Nations (FAO)).

This study was made under the supervigion of the Ministry of Agriculture
and Agrarian Reform. The consultant was assigned to the Research Centre at
Douma and was assisted by M. Hamidij A, Atboud was assigned as counterpart from
the Ministry, The co-ordination of ths interests of the Ministry of Petroleum

and Mineral Resources and the Ministry of Industry was effected by the State
Planning Commission with the help of T, Dagli.

.
.
"
e




I. IMPORTANT CROP3

The cultivated area, in 1973, amounted to a total of .9 miiiion bt iyre
(na), 244 million ha fallow and 3.4 millinn hy "roppeds  Of this total apes,
613,000 ha were irrigated and 2,8 million ha were dry-land, Co-operative: or
publicly-owned cultivated land ~ongisted of £00,000 ha, whereras privately_,wneq
areag totalled 2,8 million ha,

Cultivated areas were concentrated ag followss

Million hg
Hassakeh 1.58
Aleppo | ¢ 26
Raqqa 0,67
Hama 0.50
Homs 0.43
Idleb 0.38
Damascus 0.26
Tartous 0.13

Por this study 18 ¢rops were selected (see annex II11) covering a cultivated
area of 2,4 million ha.

Tere were nearly 1 million people employed in agriculture, or more than
50% of the total work force. The contribution to GNP was around 2¥8. Ae agri-
cultural productes are the base for many other industries, harvest results are
of the greatest importance for the whole country,

Agriculture depends on favourable climatic conditions, especially in the
Syrian Arab Republic where only 188 of the cultivated area is irrigated, and
abnormal weather from Year to year affects crop Ylelds, Te yield figuresz for
1972 and 1973 are presented in table 1,

After the consecutive dr, years 1955-196), which resulted in nearly catas-
trophic consequences for the economy, all efforts were made to irrigate as much
arable land as possidle. The targets of the five-year plan, 1976-198q, ares

1975 1980
{housand dy) -
Irrigated 576 1,04
Pry-land (290 ==
Taiafall) 24032 2912
Sub-total 2,008 3,096
Dry-land (290 am

raiafall) (aet plansed) 00 00
Total 3,408 4,696




- 10 -

fably 1. Harvest yielde per crop in 197, and 1973

Tropse Aren Yield Type of

i hundred ha) (t/ha) land
R 1973 1/ 1973

wWhrat 1,354 1,476 led 0.4 Dry
Rarley CRR 14 | 0.! Dry
Maioe 1o 10 led 1.3 Irripated
Jotton Rt 00 1.8 240 Irrigated
2.0 Irrigated

oy
2
.
o

3ugtar beets 10
Lentils 115 a0 0.8 0.} Dry
Potatones a 8 15.13 13,2 Irrigated

Olives 149 75 Lol 0.4 Dry '
Grapes 67 74 1.1 2.0 Dry
Oranges o 2 442 Vel Irrigated
Tomatoes 2l 14.5 13,0 Irrigated
Waterme long ’ 40 8.1 2.5 Dry
P Vetches 64 1.0 0.2 Dry
It 15 plunned to have no fallow land 1n two clxmtic.areas (with more than

ro
rJ

Ay}
-

wn
LN

250 mm rainfall). The total cropped area projected for 1980 should be 1.3 million
ha greater than for 1975, Thie is an agrarian revolution; its targets for harvest
yields are even more challenging than those for cropped areas, as given in

table Ce

Table 2. Projected harvest yields for 1975 and 1960
{Thousand tons)

1975 1980

Cereals 1,777 4,034
Legunes 121 365

Podder crops 207 9,094 *
Cotton 388 488
Sugar beets 200 2,500
0il seeds 249 437
Potatoes —31 —38
Total 3,059 17,376
Por some crops, ia particular sugar beets, fodder crops, rice (to 27,000
ha) and maise, it is planned to sugment the surface ares drastically (anmex 11,




while For cotton, wheat, fruit trees and vegetables, more intengive crop methods
are planned. Such forecasted fFrowth will require better irrigation, more fer-

tiliger use and increas. plant protection,

To meet the challenge of the five-year plan in utilizing more intensive

cropping methods, plant protection will become an integral part of the new

planning targets, for without increased use of pesticides the desired crop

yields cannot be obtained,




I1.

USE OF PESTICIDES

Agriculture
Insccts and diseages attgkinf crops

A variety of insects and digeases attack moat cultivated

urops (8ee annex

station varies with climatic contitions and zones,
Infested areas aro 1wualiv small

IV), thoush the oxtont of inf.

v only occagionally hecoming epidemic.

In 1374, it was reported that infegtation in the 3yrian Arab Republic

amounted to 5,3 for winter crops and 1% tor gummer ~ropss Heavier attacks
have been obgerve among the fallowines cropat

Percentgge
Co*ton 30
Lepumea 0
Chick pras H5
Tomat oes 25
Potatoes 25
Fodder crops 100

The most important pests are earias insulana, heliothis armigera, laphysma

exigua, aphis fabae, dacus Oleae, acale insects, carpocapsa
spider mites,

pomonella, and red

The most .mportant diseases are plasmopara viticolg

and peronospora
tabacina septoria.,

Insects living on different Crops pass from one cultivated area to another
throughout the year. Plaat protection is concentrated on s few cropss cotton,
wheat and legumes (lentils, fodder crops etc.), olives, apples, sugar deets and
tobacco. Wher a pest or disease is not kept under control, considerable damage
ie incurred and the entire harvest is threatened in an infested area,

[+ ct LT Y L]

A United Nations report on growth prospects

in the agricultural sector of
the Syrian Arab Republic

(1971) estimates that the response to the need for

insecticides would result in a bemefit cost ratio of 28g1
LS 1 spent on 1auctictdol:.
level of insecticide use as

$ that {9, for oevery
uzemldhomduthounlonn. e low

compared with the lorge ausber of infectat ione mey
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be the reason for the high respbn-e noted in this ~ase, R, Krupicka estimated
lossrs of more than LS 200 million per annum owing to inadequate treatment with
pesticides,

In the five-year planning report of the Plant Protection Department several

examples of losses are giveng

(a) gheat. Zabrus tenebrioides raused a “0% reduction in yirld by
attacking the wheat in the first leaf stage,

The weed treatment campaign in 1971/7? realized a profit of LS 36
milliong

(v) Cotton. Wilt caused a loss of 3.6% of the total harvest, shereas
rhizoctonia effected a 10-90% loss in the infested area,

Barly infestations of earias insulana caused up to 60% damage;

(») ARRles. In the Mediterranean area in 1972/73 scab destroyed the
entire harvest,

Weed control made an improvement of 104;
(a) Qlives. Dacus oleas dest royed 90% of the harvest in Lattakiaj

() m. Ground-nutse cannot be grown without miticide treatment,
In raising tobacco and sugar beets, it is possible to have #9504 results only
with intensive pesticide use. The tobacco foundation is st present one of the
greatest pesticide users in the country,
O ’ *
T™e henefits n? plant protection are respected in the fourth five-year

plan, Higher crop yields are based on adequate pesticide use.

To make large quantities of pesticides available within a short time is
the scope of this study,

Qumaiastion of plspt protection

Mithin the Jovermment the responsibility for plamt protection is deleguted
to the Rinistry of Agriculture and Agrarian Reforms. Both its directorstes of
agrerian affaire and the directorate of agricultural research have plant pro-
tection departments. The latter hes research stations in Mame, Aleppo amd
lattakia and research €Toups attached to Nohafasat inspectorates. Pourteen
Nokafasat inspectorates for Plant protection are under the Nohafasat directorates
for agrarian affaire, with applisation fToups in the most important aress.

Aside from the govermmental organisetion of plamt protection, specialised
rowge withia the tobacce corporation and sugar manufacturiag ocorperation end
traised service tecaicians frem rivately.ommed cempanies are also interestoed
ia the prumctien of the pretoction of plats.,




4

Tk v=ordinatin * ali atate activitienm 18 handled by 1.

“otion in the Winietpy A+ Arriculture and Agrarian Keform,
A arly Core st o meado is made in agrecment with il STOUPS,
All reaticides t be us! are requected in Jaly ty TARO,

The jquantities and 14a11t 103 are specitied ip the tenders,

Importations ar made in time for appli~ation,

Three larpe, privately owned compandies and varioua arallep meg contribute

ne third of the volume of peet.icides needed. With the importation of amal]
rent products by thege companiea, unplanned and

pesticide neede are satiafied,

quantities of diffe unexpect ad
These pesticides must he tested for three years

in reaeyrch statinna, The privately-owned companies try tn serve gl} farmers

and tenants as much ga poasible,

The inspectorates for plant protection concentrates on large areas of key

crops with modern methoda of preticide control. During periods of heavy infen-
tation as many as 90 control teams consisting of a graduate engineer and an

. aes.ist?nf uit}l a car.oba.»rve the areas, "!heyvvcontrf)lol,m,mo ha 8vety week

and remain in close contact with the Ministry, 1In their reports to the Rinistry

they give the level of infestation, problems and revults,

The Research Centre is enlarging its laboratory facilities, Although well-

trained specialists in entomology, plant diseases and pesticide use are employed

at present, there are still not enough qualified personnel,

Research is concentrated on individual crops. Por example, ot the Nama
Research Station research is deing conducted omn Potato growing and storage, thus
making the researcher responsible for all potato-growing areas in the Syrisa
Arab Republic and for the plant protection in these areas. The results oMained

have been good; up to 30 t/ha can be harvosted. Soom potatoes will be availadle
Year around in good quality,

At the Douma Nesearch Nation, the most sdaptive varieties of wheat were
selected, resulting in a harvest of W te 7 tAa.

In growing maise the refponse
soctivity of PAO s leading to favoursdle results.

Plant protection is slways integrated inte theoe programmes. The targets

of the new five-year Plan demand the mlargenent and re-orgmisatien of plamt
pretection. A fermulation plamt cewld oatridute to the attaiament of the plant’y
objectives and should be included in the new organisat. ... ohart.

plant protectiog
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In the Qyrian Arab Republin good nreanizatior cxigts Tor plant protection

that provides sperialists who are well-trained ani regearch tfucilitie. that

oncentrate on sinsle cropa. As plant protection is wil-inteprated int:, the
research programme, there ia a mod batig from whil~h to in“reage the (ae and

Improve the paality of peatl - iden,

M'”m of pegti-pde diatepbae Lon

Importation of repimtered peaticides im posaible only with the consent of
the Miniatry of Asricuiture, Of the total amount of imported pe:t icides, av-
cluding S<dust, TAMTO importa (0%, The Tobacra Poundation imparts iireat ly
500 t dithiocarbamates, or 10%. Private importers who are rogigtered number o,
Only three Hf thoge regigtered import Luge quaniities; the rerainder handle
small amounts occasionally, usual ly for their own neads, The quant ity purchased
by private impurters is }Oﬂ of the totals TARO gives small quantities directly

at cost price to the Niniatry and to state-owned rarms,

The larszest quantity of imports, which in 17/5 was 74300 t,is handled by
.t.he Lgricx:lt_ural Bank . Chemi.culs arriye at Lattgkia where a warchouse with a - o .
capacity of 10,000 t and small analytical laboratory facilities are ava:lable.

Ghemical analysis i3 made at the Paculty f Pharmacy, University of Damascus,

Prom Lattakia, materials are sent to the storehouses at Aleppo (40,000-ton
capacity), Deir-el-Zor {12,000-ton capacity), Damascus (10,000-ton capacity) or
directly to one of the 50 warehouses throughout the country. Total warchouse
capacity is !50,000-200,000 ty to be enlarged within the next few Years. The
transport and warehouse facilities are not always linked. Rain may cause damage.

The Agricultural Bank adds 298 to the import price. Prices offered by the
Bank are fair; uowever, quality and services are not always sufficient. The
local distribution of quantities is given in anmex 1X.

Privet cempanies distribute through nearly 250 small dealors located
throughout the comtry. Te percontage that may be added to the net import
price is M, distridbution coet inoluded, with the mmall dealer normally receiving
108 and the private cempany ME. e imperter is held liable for all accidents
®d failares conmected with distridwtion and application. Prices offered by
private firms are high, Wt services and qwality seem good.

Meotridvstion prices are rogquisted by the Govermmont. The distridution
Rotwerk of the Agricultural Bank is etill tee small. It may de poseibdle to




tnclude smal!l dealera in the future. With more information about-‘he benefits

and proper uses of pest icides, combined with get prices, progres: can be made

towards improsing the system of dist ribution. If new ways of dietribution are

“ound, the desired level of pesticide use could be attained sooner,

Typrs of pesticides used

More than 500,000 hLa are treated with pesticides every year, The most
commonly used form of pesticides is sulphur dust (approximately 3,000 t/a).
Its application is widespread bhecause it is easy to use,

has positive side effects on many crops.

ie not harmful and

Dusting is the most widely used technique of application.

In 1975, 5,500
tons of dust

were used and it is expected that increasing quantities will be

used for the next five years. How the dust is applied varies according to

amount. J3rall quantities are spread by hand,
e prayed with power dusters. Attention
Warning colours should be usud.

while larger quantities are
should be paid to poisonous substances.

To cover vast areas of 75,000-100,000 ha airplanes are used, thus
ultra low volume (U!.V) applicqtion morz importans.

* o o0 o ® osor 0By

are also used on a large scale.

making
Emuizion. cexcentiaiew (2€)

At present, there are many different types of pesticides being used in
the Syrian Arab Republic, witk no preference
traditional

for individual compounds. Both

compounds and the latest developments of the chemical industry are

to be found. In the near future, with increased use and experimentation, only

those compounds which prove most efficient will be selected and used.

Pungicides are traditional compounds,
on the protection that dithiocarbamates
quantities used. While dithiooarbamates

The tobacco-growing industry depends
provide and this acoounts for the large
Play such an important role, at the
Same time different systemic fungioides are being introduced and will soon oome
into use. It is also planned that large quantities of fungicides will be de-
signated for seed troatment. In fruit growing, especially in the growing of
applss, fungloide treatment is most important, but the wettable powder (w)
formulations are still not receiving widespread use.

Weed oontrol is concentrated on wheat and cotton.

Various wheat pestioides
such as 2, 4-D,

JCPA and Banvel are wsed and will be suffioient for the near

future. In cotton pre-planting, treatments with trifluralin are being introduced
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and will be used on a large scale moon, Weed control for otherp crope is otill
ir its first stages. Different herbicides are M8ed in emall quantities, Tt is
to be expected that the use of herbicides wiill £row rapidly,

Granular formulationsg are used against wire wopms only on a amall scale.

Rodent control is made with zirnc phosphid: and nematncides are uged only - a

l snall scale,

Table 3 pives cetimated consumption of pesticides in 1975 and table 4 in-
’ : dicites the aerial application plan for the period 1%75-1980,

Table 3, Betimated consumption of pesticides, 1975

1 gticideg
Crop D_Cﬁ_—ﬂm Pungicides Herbicides
Wheat 20 300 100 (sred) 80
Chick-peas 25 30 - -
Lentils 10 £00 20 -
Legumes 40 - 100 - -
) . Cotton. " .._,15() 1,000 . .. ® o, . ® o 50
Tobacco - - 400 -
Potatoes 4 - 3 -
Tomat oes 6 2 3 -
Maize © 6 - - -
Ground-nuts 7 - 1 -
Alfalfa 30 50 - -
Apples 15 - 15 -
Olives 4c - 5 -
Orapes 8 - 5 -
Municipalities -—l3 - - —
Total 376 2,300 552 130
Unplanned estimate —dfi0 250 150 30

Orand total 476 2,550 702 180

%mt A+ Abboud (TAPOO tender 1975); 3,000 t sulphur 2ust
are n ] .




Table 4. Aerial application flm' 19751180

(Thousand ha

o rop e 1"-_)'{'," 1()]8 Iy ’{() (’m
W oat S 25 W 35 5 to 200
Cotton W0 L5 40 45 50
Foae b Mh 0 1% 40
Siumar beetsg .0 1> 15 17 0
Clives 2 ."z 10 15 :‘0

N 100 144 167 200

Sources Al Ald, Miaistry of Agriculture.

zublxc ho"th

In Damascus, 10 t of Actellic (5%0%) are used annually for public health
purposese  Act-llic is distributed with fogging machines, A small car equipped
with two fogsging Mius circuiates throuwsh the stree ‘tg of Damas-uz, The fog is
sprayed into the traffiec, crowds of prople and shops. N. Cabbani of the Publi~
Health Department., Damascus, is of the opinion that this is the best way to
combat insectsg in conjunction with the spraying of hiding and breeding places,
channels, waste depositas ete, with small hand sprayers. Equally as 1mpcrtant

and ofter underestimated are the swallows who prove effective insect controllera,

During the dry season ingsect ruisance remaina at tolerable levels, Bope-
cially in the cities more discipline in sanitation practicea mhould be encouraged,
In the other towns of the Syrian Arab Republin conditions are similar,

The over-all consumption remains below 20 t/a. (A. Abboud spoke of 80 ¢t
but this figure requires confirmat ion,)

Yeterinary yses

Insecticides with 1y Nemalian toxicity are used for the coatrol of ecto-
parasites whose hosts are sheep, goats, cattle and poultry. Bctoparasites in-
clude ticks and lice. The diluted imsectiocides are used either Wy dipping or
.9praring.

At the moment nearly S0 t of different compounds, such as lindane and
Dipterex, are used. The oconswmption remains limited and is not expecied te
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exceed 100 t in the near future, "Mis quantit -+ does not offent over-all planning,
Provieion should be made for formulating local ly small quantitieg of pesticidesn
with low mammalian toxicity, which could be emt ablished as 3 8eparate department
in the formulation plant, As a minimum precaution there should be 5 small

filling station regerved for veterinary uses only,

!xgo rt market

The pesticide market (table 5) in the Arab and other countries is expanding

rapidly,
Table %, Imported pesticides in Arab and other cointries
(Thousand dollars)

1965 1969 1473

Brune: 100 200 40

Iraq 100 1,200 2,000

Jordan 400 600 1,200

Kuwait 300 700 1,200

Lebanon 1,200 2,000 2,500
fyrian Arad

Republic 290 800 ~£a400

- 3,200 5,500 9,700

dourcer P, Profuctios Yearbook, 1973 (Rome, 1972).

Mese figures show a medium gromh rate of 10 to 198 per annum. Somet imes,
a8 in the Syrian Arsd Republic, higher growth rates are realised. l_nq, for
oxample, used the following amounts of emulwion concent ratess

Aocaricides () Various

Ioms

1971 400

197) 600

1976 980

Pesticides inported W Ledanon in 1973 amcunted to;

Ieng Icag
Chlorinsted compounds m Sulphur 2,%0
Poephorous conpounds ‘ 860 Copper ocompounds 40
Carbamates 100 Orgamic fumgicides 290
200




"an. T these naterials have been exported to neighbouring count pieg,
Formulation cquiprment has b oen inatalled and export efforts have been strength-

enede  Iray and Jordan are discusaing tformulation capacities,

Exportines pesticides ja poasitle with a ,ma0d knowled.s of market eonditions,

With protu-ta ¢ pih 1ty and by soatablishings mood relationg with market ing
reanicatl g, W CXA Ly S=tust qnd o] yerne (xylrne base) would readily

ind export markoto, I the Svrian Arat Republic formulated pegticifen may be
“arketed throyst 3 Syvrian-based, privat.ly own.d rompany with outlets in the
Neighvouring rountrica, Throws *h. ge channela, apeci i markets can be ~asily
r~a~h~1e  Anoth.p possibility is to produce for lapme chemiecal companieg, gince
the reritatior of the factor, wouid warrant the involvement of g large firm,

ard to export pesticides formulated according to company specifications,

The potential for €xport is high in the Syrian Arab Republic, It is limited,
howevir, by ‘he efforts of neiphbouring countries to formulate for their own

needs and by the necessity to rave had a good working base previously,

Planning figures for the next years in the Syrian Arab Republic are opti-
mistice It will be possible to produce for export within a short time with
second and third shifts,

robable consg on of pestjcide

A8 pesticide use is growing rapidly, radicsl changes are expected. In
1375, 648,000 ha were being treated with pesticides, whereas for 1980, 1,395,000
ha are expected to be treated, (See table 6,)

Table 6. Value of pesticide imports, quantities digtributed and yearly use
(Million LS)

Year Effective Year Planned
1965 0.5 1976 51.0
1967 0.8 1977 81.0
1968 1.8 1978 95.0
1969 3.0 1979 118.0
1974 10.0 1980 140.0
1975 15.0

——

30urces A. Abboud, estimated of the Ninistry of Agriculture.
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Tabie +. (continued

Digtributed quantitieg

UTons annie)
l';hHi/ ]

Ty 270
Tnarcticiden
Duat 00 y 140 Ay hif
WP /Ex 11 L0
Fungicides
S~dust 2,000 ',,OOOU 08
wP o0 0. e
3eed treatment ' - :00 -
Herbicides 0 .30 oy
3/ Bstimat: of K, Krupi ka (UNIDO prliminary roport, 100),
Q/ Estimates of consultant,
Yeariy v X‘i tiong in pestici{~ uge
Tong Porcentaoe
1969 Tl6eYy 100
1970 534.4 71
1971 1,170.8 Lhf
1972 809.9 %
1973 4043 36
1974 73560 120

Sources K. Bahbouh, Agricultural Bank.

The planning figures of the fourth five-year plan are baped on the necessity
to augment cropped area from 2,799 million ha to 4,047 million ha and to aug-
ment crop yield per ha. To achieve these targets new crop rotation mugt be
introduced and more equipment and trained personnel will be meeded. Public

health and veterinary uses will not influence planning as the amounts required
for thesce purposes are minimal,

EBxporting will influence the volume of production. A more detailed dis-

cussion will be given when considering the flexibility in layout for capacity
expansion,

Sulphur dust will be produced by’ the Homs 0il Refinery. The dust-mill is
under construction and will be on-stream in 1976. The ultrafine-mill is not




Development of mediym gesticide uge s quantities nd valyes

Hxllon
LS t/a
140 4 e
’
120 4 ) £ - 412,000
,“‘ ’ > 0.
100 - ’ ," ¢ "10.000
l’ ] *
P » L} ’
80 4 s % 8,000
p)
/’
60 4 Quantity .’ e 6,000
2 ot ) 4,000
[ L r ’
40 4 te b’
20 { Value -7 “z'm
1968 1970 1972 1974 1976 1978

——— ACtual
- oeossees plmd
444444 4 prodadble

the bdest equipped, but it could give good results ir handled with care. The
nominal capacity is 3 t/h. By using this mill, L8 1.5 milljon per annum in
foreign currency can be spared. The export potential of sulphur dust 1s good,
Sulphur is also the base for cottondust and may be used for other formulations
in the future, The sulphur production in the refinery and the sulphur dust-mil)

are of great importance. They may be considered 8 foundation for pesticide
formulation in the Syrian Arad Repudblic.

The formulated products that will be imported in the future include smgll
quantities of specialities such as A13. P2. h3r, methyl bromide, as well as
some products like Nancosed, which, because there is only a small price diffe-

rence between the price of the components and the formulated products, would
not be profitadble to formulate,
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A fair estimate g that two thirds to three fourths of the tota] demand

of pesticides would be formulated 1n the Syrian Arab Republ,

amount to 5,800-7,000 t/a, 1f the targets could te reached,
be on-stream at the end of lak

Cy which would

The plant ~o.id

v 1f definite dec.sionsg for construct.orn ape

taken immediately. Immediate follow-up action should be considered.

Prom year to year great variations in pesticide consumption are pussille;

thus the planning figures are medium values,
consumption by more than 100%,

Climatic conditiong can affect




III. MATERIALS T0 BE USED

The succeoas of pesticide formulation dependa on weilegelrcted raw materials,

effirient analytical cont rol and standardization of important characteristicm,

The aelestion of raw “ateriale should be based on the local experience,

Active materials

A Tow chemieal companies produce pesticidea, Specific compounds are avail-

able from only one company i however, materials used as mediums in formulating

pegticides ~an be obtained €pom A greater number of producers.,

It is preferable to contact directly well-known companieg. They can readily

rovide informat ion technical adviee
¥

high quality.

» analvtical methods and the guarantee of

Active materialsg rug* vorrespond to PAU epecifications or to specisications

€iven by the producer, Bvery
certificate,

shipment should be accompanied by an analytical

From the beginning, production should be concentrated on a limited number
of active compounda. Only after regolving all problems concerning these com-

pounds, should new formulations be coneidered, In annex y compounds to be uwed

in the near future are indicated,

In co-operation with the counter part to the ccnsultant
programme of production was selecteds
Dustss Cottondust, tonphene-DD'l‘-lulmur. endosulfan, trichlorfon

Bnulsion concentratess Phosphamidon, dimethoate, tou;mene-m-mthyl
parathion, Thiodan, Aszodrin, malathion, leptofos

Wettable powderss Carbaryl, zineb

Herbicidess 2, 4-D, Banvel, Treflan
The final composition of these products must be elaborated on a pllot-plaat
scale in a laboratory. Suitable facilities exist at the site of the UNIDO Pro-
Ject, Industrial Research and Development , Nasseh, for the training of aa ' ng~
Lrtical chemist whoc has been requested for these investigations. The formulat d0a
could be supervised by the seocnd counterpart from the Agricultursl Research
Station at Douma. Training is necessary. Later on, a specialist must be foumd
to do this work, to allow the counterpart from the Research Station to concentrate

+ the following

i




m field application *riala and to co-ordinagte the i1nterests of the Mirietr,
of Aprirulture and nther Fartiecs, A team consistine of thpen men shoald e
femed ag coon ao ponaible and shoald reccive 311 poedoq ansistance in obtaininge

regultn,

The ompogition of the gt corpoandn must be astablished before Lo TH
when the formulatinn piant is ceheduled to gt art operation. The programr~ ~an
cover more than 80% of quantities imported in 197y and could correspond to
akout 70% of probable consumption by 1 .80, Imm-diate industrial production
without field trials usin, pilot-plant juantitiecs would prove unwise in the

inng run,

Difficulties arise when formulating pesticides such as phosphamidon and
dimethoate, of which various compinents are available in the Syrian Arab Republic.,
Phosphamidon necds wat.r goluble solventg (isopropyl alcohol, ethylene glycol,
monoethyl ether), These solvents are not available domestically, Ciba-Geigy
should be contacted for advice whether phosphamidon can be “rrmulated under
specific conditions with the locally available xylenes 1If this is not possible,
other aphicides must be selected,

Dimethoate for low-volume application (1.5%) together with baits (3-4%)
should be formulated with water eoluble solventa, which are not avallable in the
Jyrian Arab Republic, A minimum of 308 of water 8oluble solvent (cyclohexmone)
is considered indiepensable, Before select ing the final mixtures of solvents,
preparatione should be tested in collaboration with producers (Celn-lerck, Basf,
Nontedison) most importantly for resiliues ard phytotoxicity. 1If the locally
available xylene cannot be used alone, concentrated solutions of dimethoate in

cyclvhexanon must de imported. T™e selection of surface-active agents remains
critical, o

Detailed information about emulsifier selection was given to M. Hamidi.
Training 18 necessary.

Duste need woll-gelected inert carriers, preferably those availabdle locally

that even after inproper storage retaia fluidity and that in the rainy season
remain stable. Teot methods will be given to N, Namidi,

Inert carriers

T™hese iaert carriers for dusts and wettable powders availadle locally im-

clude limestens (ehalk, marble), clay (ksoliattic, montaerieaitic), phosphate
rock and gypowm.
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Mircom or mximum qualities areg
510 | max 0.0-0.%
Fe 0, 1-%
1O onatk 1€
*lay "’
Free - coarac prain atoat =0 mm

Lim = one i availabie in abundance, Aleppo is built on limestone, Near
Sednava are 11,0« ,5% jeposita, Si0 | 18 below 0.€; Po,’O‘ 18 0.9%,
. £
The wator cantent of limeatone varies, Chalk is rompacted and containa
ot more than b wae “Ty »ven in the wet geason, Crvstallized limestone (al-‘.dra)

*ontains more water becaume 1t is porous,
Attention mugt b miven to free alkali,

. . . Y
Drying operation with air 300 C with LUltra Rutor combined with grinding,

17 indispensable,
Limestone rannot be used for phosphorus compounds,

Gyvpsum, availabi in large quantitics, could b~ used for the formulation
of dusts. Owing to the aensitivity of gypsum to humidity, precautioms should
be taken in storing. Attention must also be given to the drying operation to
ensure against dehydration,

Various deposits of clay are known to ecxist in the Syrian Arab Republic,

At Zabedani Gdieda, Kfier and Skaf the content of free 8102 is very high,
The deposits are small with contaminations of sandy silt. A typical analysis,
made in 1969 in Jermany, is given in amnex XIII.

Tias, 100 km east of Homs and 60 km west of Palmyra, has not yet been
exploited. The analysis in sanex XIII shows a high content of quarts. 3maller
quantities of 500-1,000 t/a may be obtained with a lower quarts comtemt, if care
is taken, Different samples should be analysed to see that quarts comtent 5,4
water are low cnough.

At the Buphrates Basin sources of green kaolinite are kaom. Ne sanples

had been taken uatil receatly. Aa official request for a geclogical survey
(3. Atwer, Rinistry for Bugineering and Indwstry; see annez 1) is necessery.

Clag from Nylm near Aleppe will bo wpgreded for doop-wll drilling. Sasples
st Do taken and anslysed. The irem centest is areund ). Teets em the oly
are necessary,




If depomite in the Buphrates Basin or Bylun are not clean enough, upgrading
is necessary, which involves wet operations at high costs. Thia upgrading is
not feasidle for small quantities that will be used in pesticides. Por these
purposes, clean qualities could be imported from neighbouring countries or
Prance,

§ol¥enta

As most pesticidal chemicals are insoluble in water, it ia necessary to
use some form of organic solvent for the preparation of liquid formulations,
Two types of solvents are useds non-polar petroleum distillate solverts and
polar, partly water soluble solvents, which include ketones, esters and glycols.
The petrolewm distillate solvents are available on the local market but they
are at the moment not pure enough. Within the next year white spirit will be
available at a price of LS 31%0 per ton.

The white spirit mixture to be produced at the Homs Refinery in 1976 has a
composition as follows;

Specific gravity 0.77%
Plash point 37% min
e 15%0°C min
o 210°C max
Sulphur 0.8 max
Aromatice 138

Pron the Neme Refinery the following sampls was obtained of a technical
Wiene/toluene mixtures

Specific gravity 60/60 0.800-0.840

mw , 100° ¢

o 180° ¢

Sulphur 0.007€ max '
Aremptics 908

tey _ 0.28

Both these selvents oeuld e farther ingroved Wy combining charecteristics of
18P 150-100, B3P 180-200 and arematics minimus 708. Testing is neceseary ia
SNy case 10 find out the distillation Teage, volatility (ceafrecting with tech-
nisal xylems), demsity, flash point and ooleur/odour. With all active compounds
Prusticsl selvenmny tests are osssatial,
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S'art}z(‘f-—g('-t ive agrnte

EBroiieirn ra are aurtaco-—aet ive arnty, reducings interfacial tension Dot ween
Tieolts Llquidae Water insoluble preticides could form atable emulations

o e emaifier de oaddet and then 410at0d with wat.r,

Theoaoorton of an emulaitie e eds 3ome trainin-. [ muot be don I

T il and lab gt ey freials are wndispercat e, UL the wiorld marke! paired

Tae21fiers are availabls and it ig not dif'ficult to find Jut the peat combinat Lo,
frod.cers telng the begt gources for advice, Sampleg of emulsifiers can be
~itained easily, For example, Farbwerke Hoechst in the Federal Reputli: of

Jermany, Tersla, !'CR 1in Belgium and Koppe in Italy coiid te contacted.

In *he fyrmulation of powdrrs dispersants, auch ag the common!, uaed

‘alv‘itmlimnsulphonatﬂ, are needed,  Wetting azents are alao needed,
It is difficult to zive a full outline of materiala to he nsed,
The best way to obtain vood results is through laboratory testing,
The exact dose of surfactant is of fundamental importance,

Emulsifiera are not available in the Syrian Arab Republic and must be im-
ported,

Pagking materials

Packing materials of different qualities are available in the yrian Aratb
Republice Care must be taken to select stable materials for the packaging of
poisonous products. Transport, unfavourable storage conditiono and handling
by farmers who often are not accustomed to pesticide use are all factors to

consider in the selection. On the other hand, it is not Recessary to uge sx-
pensive packing materials.

Backaging of powlers

Powders in amounts of 1 kg, lou-dzsunqutnpgokm". Por 1 kg,
Paper boxes are still the best ocontainers. T™hese bomes must Ve streng; 10 kg
whmtdhnoﬂhuﬁbud“ld.to‘nm&m wmder ¢ifficult
conditions. Lese poisencus pesticides can be packed 1a plastic dags. Sined,
dusts, sulphur etc. cen be packed ia this way and trameperied in cardbeard demee.
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Bass of pood quality r packinge 10 and CUORe A ey oan o, T /oA
male of polypropslene o th it arte and the L o Ligg™ L0 arud. N T R

Iri Damascus, Kamal Bl =Kt ar1b is a producer, The price rangs oovwoern L3 0.,

and LE ¢, ferending or Jaa by and gize.  r.a, - AL Lece lary, N ety

beat bhay combinatione 5t pae toas s Wil b (ot o e rely

and transport ‘riala or o4 0wyl .

CANB or pruring o0 and N g, Plpald e reada., oavai.ar. . Tre

tuality im atil! not gp tn atandari, A arable tin must o seletedy and pro-

fuotion muat b carefuliy Buprrvigedy otherwiae poison may c8cape luring ¢ rans-

port. A produccr ig Homa Ret'inery, Leak-proofins methods ape NRcedsary .

Tlass bottlog of 1 bk, can be uged 1f cach bnttla e protectad by packin.s
it in a small cardboard box., Q§ well-protocted plass bott ley motwithetund:ng
certain criticism, is still one of the pest containers for pesticides, e
bottle demign must be ~arefully aelected, to obtain a fore gtable enoushy .0

laboratory chemicals are trangported in good stable £las: pottles,

If aluminium bottles are used, they must ‘v import.d, Salcon, fienova,

produces them. Pilfer-proof caps are needed,

L]
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IV. CAPACITY PLANNING

Capacity needed, 1976-1580

Cupacities needed are determined by the fourth five-year plan and depend
°n development of agriculture and plant protection. More o
service and a better distrdbution network will be n

peasticide use, thus requirding the conc

quipment , better
eeded for a higher leve] of

erted action of available specialists and
means.

The targets for the use of pesticides may not be reached before 1980. The
amount of consumed pesticides especially 1/i11 pemain

lower than planned.
Estimated capacities are based on the

aseumption that two thirds to three fourths
of the total pesticide market can be covered by the formulation plant.
varlations must be considered and heeded (annex X).
bas«d on the

Seasonal
Capacities will have to be
maximum consumpt ion, taking into accounts

(a) Long transport for active muterials and delays in deliveries;

(b) Unforemeen interruptions, e+gs lack of spare parts;

(c) Year-to-year variations o

f climatic conditions, causing great dif-
ferences in coneumption;

(d) Heavy infestationa necding immediate action.

Sometimes it will be necessary to stop

formulation because warehouses will
bE ful].

EBight production lines may be indicateds
Inert carrier upgrading
Powder formulation

Dust

Wettable powder (insecticides, fungicides)
Powder filling
Ligiid formulation (emulsion concent rates)
liquid filling
Herdicide wmolutions
Nerdbicide filling

Veterinary products

i
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The formulation capacity for the next few yvears may be envisaged a5 follnwag

1:2"6-12;8 12';8-19.80 1280-1282
tons tons tons
3,000 3, 600

Dusat 24500
WP 400 500 £00
“ ER————— R ————

Poni"r total ?,m 5'% 4.3)0

x 200 500 1,000 (7)

Herbicides 180 400 200 (7)

Serd-t reatment - 180 200
Total 3,28 4,580 6,300

lonthlx groduction Rrogramme

Nonthly variations in the use of Pesticides are given in annex X, BRBstimates
of deliveries for 1980 gre based on the assumpticn that two months, which should
be accepted as average delivery time, would cuffice to distribute materials.

This may be too short a time for some producta handled in large quantities;
other products must arrive within a week,

Respective values are glven in figure I. The greatest consumption is from
January to April, Me production Programme must therefore be based on compensated
capacities. Peaks of unreasonably high delivery per month should be eliminated,
and provision should be made for two months maintenance and vacation time,
month is calculated as an average of 20 working days, taking into account holji-
days and unprogrammed interruptions. e remaining maximum oapacities for 1980

then ares
Tona/meath Tena/day
Powder formulation 460 b |
¢ 1% 7.5
Herbiocides 150 T.5
Seed-treatment




T o Montr s pestieide el Lvery and prody-tion proysramme 1 AQ

Total VAN 1/02 /1 ./ /n /0

Foerdoid iy o

R BB BB =

B ., 000 S0 00 100 {00 Q)
Doaat 1,000 1y H00 000
WF oo i 00 100 100 S0 =0
WP ¢ i 00 0 100 o 10
Horti gt Q0 00 500
Sectat rogte. gt RV 00
Total * 00 510 2y 600 » 500 50 1€
Prod.ction Rrograme..
Dist Yy 00 0 720 !0 FIPL VIS o]
WP insoetiige 300 200 100
WP fungi~ide 100 — <00 90 — —
Powder, tntal 4,200 120 220 920 ' 120
P . o 1,000 300 300 300 100
Seed -t reatment 200 200
Herbicides 0 -0 300 20
Grand total 6, 300 1,520 1,520 1,720 300 720 1,020
24rcet Consultant's own estimates,
lance values of mate

Pormulation plrocellel are simple unit operations, Losses of materials
remain lows Q.98 in formulation and 0.98 in packing. In the hot suwmer solvent
losses may become higher than 1%, Powder formulation needs active mterials,
sulphur, two types of inert carrier and dispersants., The following quantities
are estimated for 1380,

Table 8. Naterials fer powder formulation and emulsion concentrates

tens)
Active Carrier
Total material Sulphur 1 2 Dispersant
W
Dust 60% 2,100 120 210 1,770
Cottom dust 1,500 450 600 4%
W insecticide 50f 300 1% 129 21

4,200 M5 810 5719 1,8 42




Patle 8, | ontirieeg)

i T e
Toran Tateria, . ,‘ B,
B imion e ratea
Phowo o) v, 00 O o F
Volatiin, nr -
peraiat ont 00 10 L1
Dime v byt 300 kD L LO0)
Aphiitesn 0 0
M rent i‘& 0 L —_—
. 000 e L0 00 0
Hertd iv'.'y
Waror ot 150 0 L U
Solvent aolation 410 — aola —
00 N 7’?“( 0 wat.r)
(10 wiri)

3/ The aseumption is that all horbicides med ar. Focationgy halt oep.
uantity in water solation and half ag or laing Tineentrate

The total volume of production ia ¢ 0 00 s e this, 4,000 ¢ ('3’«%) are
available longlly,

e of local igble raw mat¢ r~ials
Quant ity Price Vaiue

eong)’ (at)
Irert carrier 2,400 40 96
Svlphur 800 2%0 200
Jolvent m -—f =%
4,000 640 576

e importation of 1,600 t of active materials is estimated roughly to
cost L8 31 milljen,

Ialie of imporied ray materials

Quantity Value Total
07 R
500 5 2.7
400 10 4
20 » 4
0 X )
- — —tdad




A muant ity of 100 ¢t special aolvent, 40t di1spersant and 1 t emulgifier

Tt b calealared at g mediar price of LS “/kg and a total value of LG 1.2
~1lliHn,
Value o raw materials for roduct ion
Imjort 1 ~aterials 1764
Lorallv available 0.4
Pa kins materials —_s0
36,40

The aame products imported to the Syrian Arab Republi~ would have (at

L7375 prices) a total value of 1S 44 million,

Yolume, 1)80

Quantity Price Value

Pesticides (tons) (Ls/t) (million LS)
Cottondust 14500 2,140 }od
Dust 2,100 2,540 5¢3
Insecticide WP 300 9,000 2.7
Pungicide 200 8,000 1.6
Phosvel 200 12,000 2.4
Diff 15%0 8,500 3.0
Dimethoate 400 12,400 5.0
Fh osphourcomp 50 5,000 0.3
Systemic fungicides 100 40,000 4.0
Banvel G 450 6,000 247
Treflan 450 20,000 9.0
Plant vax 20 25,000 220
6,300 4.2

The highest costs are incurred by the use of specific cotton herbicides
(Treflan, Cobex, Cotoran), systemic fungicides (Benlate, Topein etc.), seed-
treatment (Vitavax, Plantvax), and specific low-residue insecticides.

At the 1974/75 conswmption level, the yearly production programme weuld bag

Quant ity Inport walue Mav meterial
(tons) {sillion 1g) {sAllice g}
4.4 3.5

2,000
» 190 1.8 1.2
| ] 260 2.5 1.8
Nerbicides 100 . Y § i |
2,5% 9.4 6.9

o/ Consultant?s o cotinatos.
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Raw materials amounting to 750 t would b. used with a medigr ya].,. of
LS 9 per kp, Treatment programmes are 8till based np simple, persigtent pesti-
cidens In other countries, the use of materials like BHC, DDT and Endrin is
forbidden, Consumption ig decreasingy prices remain relatively stable, The
change t0 new compounds, as indicated in the treatment programmes of the plant
protection 8ection, Ministry of Agriculture and Airarian Reform, evidently rnoat 3
more, The medium cost prire of raw materials is rising from L3 9 to L3 19 per
ke

' The formulation plant can contribute to minimizing a rise in costs. This

could be ane of the most important indirect contributions of independent formy-
lation,

Formul,t jon cm&tx

The formulation capacity must be based on the maximum daily output needed,
' In figure I, the medium values of compensated capacities ar: Ziven on the basis
of which each production line must be considered,

The daily capacity needed in 1980 will be 24 t/day, and a daily maximum

' of three products. Three grinding units (Ultra Rotor III) are needed; two will
be sufficient at the start, and a third could be installed later if needed,

Two double-ribbon blenders should be added after the Ultra Rotors are in-
stalled to give time enough for analytical controle Pilling operation is capa-
city limited to 300-400 kg outlet with two or three workers,

Iong

Pilling, blending 2 50°
8ilo 2
( Orinding 12 3)
2 blenders 4 3 * (amalytical coatrol)
2 silos 4 4 times 3 B

Total biender and silo capacity is 12 ¢,

Exvler filliag

RBight fllling statiens vith hand-filling are needed, Rost powders are
filled into 10 and 2 kg vage. 1If possidle, the wee of fidre drume for ootton-




A S S B Ty AR S A CXprnaiv (wttwr tranaport 4t fon and
IR A VS SN R PR i). Vissomat 1 semi-gut omat o eriiprent ja ged for

Sl L e Lty omall o, W ROV b cioaed Wittt bt ear L inge frvice,

Folo v w0 riale sho 0 packed ant o carton by g (- tier A
tete Triney ot U b 1 oqpdd aacd toxes,
i AT gerad Lnge
ST B U IS I e B SRR S TR ) STV B R P ‘/1"\'.-'
R B '/’h, AU fresent Lt 1sonot o oqr whiether inert carricr will be qvail-

B Lothat ds cloan oand rine rnougtie Buoen if the standard qualitv ia availabl.,
TALTOS W L lwanyt P oaent e gnfopeea o problore 3t g Aty chould

it Sl LTl e with wet ert mat.rial,

I* Lo rwsiar o ¢ ov e more than 00-1,000 ty Miyx.~ur onaumpt ion

12 during Marcr and April, which ims still *h. rainy season,

WL @b apagen 700-1,000 +/1,500
Mochani ral tranaport =3t

Pluristadio 180 mill M- '/h depending on corn size and humidity
Siln atorare 2 times 100 m3 with pneumatic handling

Pneumat{c weighing and transport system to Ultra Rotor

Inert carrier apgrading must still be testede It is sometimes better to

frind arriving inert carrier direct ly with pesticides, It may also be neceasary

to upgrade the inert material with more sophisticated methods such as drying

and milling at 250° C. It is inportant to find out the best way through small-

scale testing, Analytical control is indiepensable,
ormulatio

Two solution vessels with 6 m3 capacity are needed to formulate 75 t/day.
One vessel is used solely for dimethoate, a blue, slightly smelling ocompound §
the second vessel serves for different products,

One to two operations a day are possibles

Solvent storage 2 times 100 m> (white spirit, xyleme)
2 solution vessels 6 n3
4 storage tanks 7 n3

2 filling stations for cans
1 filling station for bottles

i

i
3

H




Herbicide formulation and £illi

. . 3 . .
Two soltion vonae!ln with f. m apacity are soede o, propare 7,5 '/-11','.
One vesarl ia reo ryid fop water anlutiong nf "y A=D ani Barvels it shoyld be

conatructed with AIST 1 atainleas aterl, The "ther viasel can b conagtant o}
with Carbongteel,

A small tank »e 1p 3 Lo needed to store aquatins 8oda for othanolamin,
T™he second veaael in yged o produne emglaion conaont ratse Two storage tanks
of 7 m? are needrd far finiashed producta,  Sare mugt be taren to separate rgt.o-
sorically herbicideg from other productionag

of the nain wind, with trees planted
contamination,

30 m distance in the direction

between, may be enough to eliminate cross
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V. PRODUCTION PROCESSES

Formulation is the physica!.preparation of raw active materials with surface

active agents and inert materials, to obtain good application results, The

‘hoice of artive material and type of formulation depends on fi- id triale,

It is important to decide whether digt, wettalije powder, emulsten cuncern

tratey stock emulsgions or granules should be used. Depending on thys declgiun,

the details of formulation such ag finess and emulsion stability mugt be worked

out on a laboratory scale.

Production processes are simple physical operations such

28 mixing, erinding,
dissolving and absorbing,

No chemical change in active material should occur,.
The production equipment is only for a few Bpecific operations.

0.2-0.5% of surface active agent, can completely change the physical state of
‘ the product,

It ie crucial to obtain, even under difficult conditions, constant reraults ’
as given in product specifications. Small variations in composition, Cole .
More than 0.2 of watoer can decompose active material in emulaion .
concentrates and cause containers to corrode. The material flow in formulation :
is straight throughouls
Storage of raw material
Pormulation (mixing, grinding, dissolving)
Storage of formulated product
.

Packing (powder, liquids)
Storage of finished products

Block flow diagrams for formulation are given in annex X11I.
Storage facilities

Storage is of fundamental importance. Its main function is to provide

all needed materirls in time. Good quality storage depends on the chemical

and physical conditions of the material, quantities used and transportation
facilities,

m. Inert carrier arrives in bdulk loads and mey b wet and
not pure enough. It is stored in open heaps.2-3 m high, If it is pure enough,
it is passed directly to silos of 100~ n3 capacity with paewmetic handling devices,
0+g+ if inert carrier is imported in 50 kg multiwall paper bage it vill be
stored in piles 4 m high and later trensported pmewmatically to the silo,
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If upprading is necessary, inert carrier pasacs through a will with b -
adr drying. If the moisture content im too himh, a rotary-drying ¥iln is nece -
sary. Such a kiln is uneconomical for small quantitirg, A specific stady ig

necossary for wet upgrading (ceramic industrirs, Hama),

Solventse T3 arrive in bulk loads; 100 n? storage tanks are congidepoq
the minimum, Special solvent arrives in barrels and is stored with actiye ma-
terials or in a shed (flash point often belonw 20° 7)e Solventa are inflammat 1.4

precautions must be taken,

Active materials. These products are transported in 4rms and somet imc 3

in paper bass. They should be handled carefullys floors mugt be zleaned freo-
quent ly. Handling should pe with a fork-1ift truck,

nert carrier in

mmeﬂone. Limestone is available in good quaitities, Drying muy somet e -
be recessary to guarantee product stability. Limestone cannot be uged for un-

stab'e mocphoroua and chlorinated compounds,

m. These will always be too humid and must be drieds At the moment
no good exploited deposits are availahle, The baylun-clay near Tell Hasaar
may be good enough. Tests are indispeneable., yet upgrading may be necessary,
e economical maximum should be to pre-grind, sieve (1-2 mm) grind (0.1 mm)
and dry. Otherwise, kaolin or talc should be imported from neighdouring coun-
tries. The Pluristadio 50 mill of Quseo ie the best available equipment for
semi-industrial triale. Thie mll can aleo de used to produce wettable sulphur
or other explosive mixtures.: Resulte can be eaelly transferred to industrial
equipment like Pluristadio 180 with capacities of 2-) t/h,

Exwler formulation

Duste wvill be used in amownts of 2,000~3,000 t/a, the greatest part still
being cettendust ., BMadility tests with different carriers mwst be carried owt,
o8 indicated wnder analytioal control. Pinencse mast be contrelled frequent 1yj
volume, weight and flowadility depend e it. Atteation must always e paid to
obtain hemegoneows prodrots. Sieviag before orinding is alwys Recessary. Peor
otarse-graia isert materisl mixing dees net giwe £90d énough hemogeneity, Mixing
after grimding 19 indispensadle,




Tkt bl of Altenburger Magohinenfatrik is very flexible,
CeTELa can e reemilated by oalr inpa- (:pto 30m I/mirmtv) and by the distanc
Cowerelns poat- 8 Anoair mill would alao be suitable, Grinding operation is
Tt aromaticalls in order to have congtant power input, The finely

ot et ie s oparated in the filter syclone spreitically for this mils,

T irodet ig transport oy pneumatically to the mixing uni s, At the

Cordnridne cvep, mill ohas two arter-mixers, to give time for analvti-al -ontrol,

Al powder fopmaglation ig the Jame procesa, bat S-79 Yiapereants and
WLt acenta are addedy i must e firer than 4C micron; sometimes 1t 1g
LrUCBsary to rave % finer than .0 misrons Preparatcry work done on & small

voaie shodd te tre refererce tor all results obtained on a larger scale,

Anal.*i-al -~ rrrol of every batch is indispenaable,

Pa_king powirrs

The sreatest probiems are cauged by the ochanging volume and weight in the
storage ailn ani flowability, Storage conditione must be controlledy the in-
dection of compressed air can help to avercome theae problems. The composition

2% inert carrier influences flowability} «,.p. 10-20% talc facilitates the flow,

™e filling operation must be from a emall silo at a conatant level. The
sevel is regulated by Roto-bin, a rotating paddle levice, Bxtraction from the
silo can be with a rotating valve or a semi-spherical valve and vibrating channel,
Bag-filling is done by hand with s semi-spherical valve (Alpine),

Bach working place must be ventilated 10 m)/minute with 250-300 mm H,0
under pressure through a filter bag. Protective ‘clothing 1'necelury. Working
clothes must be changed at least once a days showers should be available for

each worker,

Bags should be palletiged and protected with shrinking film, 8Smell bags
can be filled with a Vissomatic filling device, which s 8 vertical screw filler
controlled with a balance.

Poisonous products should be packed in paper boxes; 10-12 bags or boxes
may be packed in cardboard boxes, labelled and sealed.




Liguid formuiat on

Erilorn comeope pqr AP Tl ons T e e o O M R
snlventa,  They myaty
(5) Be of sxact rnr-nnt ratinng
(h) B spontancously erulaifiable With watersg
(c) Keep in gtorapee for at least two Jeares, be bwe.r O”-—‘)OH o

(4) Give stable emulaions 1n differont oneont rations with difeepors
wiater hardness and temperatureng

(e) Be casily mixed with oepop peot el v

(f) Have proper wetting propertioa,

The abovesindi-ated requirements shagl o ke ohogoeg e e npe et g
goretimes correctiona ape unavoidahle (ga- 0 speeifications), The in-o.

component s are dnaed, ag Qet ermined in th.. labtvratory, and mixe
1] B

Some products mugt b melteg to, a liyiide The maximurm tomperat yps » e
) . ) . o
not cxceed 60° C. Above this temperature fipre and CXPaslrs are pogaoinie,

Good ventilation even in open-air constructions ig important,

Workers muat have protective clothing (glovos, mogeles, plastin aprons),
The heating coils in the solution vessel shouid not be warmed up before filling

with solventsa,

The cool finished product should be stored until it is controlled analyti-
cally. High toxic materials should be filled into bottles with caution, Semi-
automatic filling machinery (oc-) helps to cut down the number of workers nceded
for this operation, All operations should be donc under a safety hood, Bottleg
should be closed with a double cape. A plastic cap i8 recommended for use inaide
the aluminium cap.,

The bottles must be packed in cardboard boxes, If glass botlt_les are used,
°%ch Bottle must ‘be separately packed in a small cardboard box. Cans should bu
stable enough for bad transport conlitions, Packing in cardboard can be useful,
The filling operation is done with a preumatic filling sta*ion (OCME). The tap
wust be her ietically sealed (Prisure etce).

Harbioide formylstion
As it is assumed that all herdicides are in liquid formulation, the same
principles apply.




Witer solations ahould be neutralized to PH 4-10; this would probably be

*he only ~hemical reaction carried out

Amine salt formulation in sood mixtures with nther active compounds will
ive the same ~ffect, As salts are not volatile, the action will be slower

and the danger for neighbouring sensible cultures will be lower,

Neatralization should be carried out with rooling to rontrol temperat

ure,
The cool product is pumped to storage and filled only after analytical control,
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VI. D5URPACE RERQ!TREMENT:

The following racilit ie8 are needed fo,p peatiolde

formulat 1ong

(l) Haw material st Oras® space for jinept

carrier, active material, sol-
venta, emulsifier and packing natrrial;

(h) Pormulat ion area o, inert

carrier aperrading, powler tormilation,
emulajion ~oncentrat. a and herpirjdes;

() Auxiliary facilities Buch as a |
duction room, an office, a workahop,
centre and wast dispoaal;

aborat ory with semi-industria! Lro-
nd gpace for personnel aer ey, g power
(d) Bxpansion reanpye area;

(») Transportation facilities Such as roads and railway ~onnexione,

The dimensions of nach department depend ong
(a) Dispositiun of quant1ti.s;
(v) Yolume and typ- of Packaging of materialsg
(c) work organizationg
(d) Capacity of machinery
(e) Security distances,

Baw material storage
Inert carrier arrives in bulk loads of 20 toms and can be stored P-3 m

high in open boxes in a torehouse (vee ceramic factory, Hama).
is moved with 5 smgll caterpillar,

Inert carrier
Delivery trucke enter direct ly into the
store. Transportation to upgreding is done mechanically with an eievator and
belt, Amownts of 700-1,000 t cam be stored ia 800 m°, The total area neces-
sary will be 1,500 a2,

Active materials arrive by train or truck in 10 to 2 ton lote. Te material
should be palletised to international standard sise pallets of 100 x 120 om,

The wight of the load for a pile of 3 or 4 pellets can be 1,000 kg/n’. Memigun
leads are ceasideret te be 1,800-2,000 rg/n?,

Bech pallet wighe 400-800 kgt 34 pallets make up a Pile) 34 piles form
& file) and 4§ files mgke & Dleck for a treck lead. Betwoen Dlecks of the same
aaterial there should be & distance of % oa for SMOrgency purpeses.

tive material are Moeded for dust foemu-
54 fer @ formulaticn (1008 of yoarly

198 of yoarly consumption) should e stered

760 ¢ of aotive material for powder formulation,
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e Lot id working at o tull capacity, the planned capacity ahould e

TUATLS WL e trar e iped fop 130,

Corehodae apace could be aaed to better advantagys  he active materigi
ooted e emalaion oncontrates should be stored for one vear®a requirement s

o
Cretner with o emelairier, making a total of 410 1o For » 1,000 kp/m load,

I S S S e (AR PO T Ro0 m? surface ig needed to gtorpe packing materigl
(;-'u" Pt packlne material can be stored near the facility tor liguid for-
\v1on)
Revairmesons s oo gt pae ' raw material arate R

N

.

Ivvr carrier 1,500

Fowler formulation 1, %00

Liquid formulation 700

Packing material 800

Herbicides 600

Expangion regepye :m

6,000

The store-rooms shouid be 7 m high to have good ventilation. Floors muot
be casy to clean. Walls should be covered with washable Paint up to a height
of 5 m and be constructed of heavy cement stones,

Pour blocke of 28 x 54 m should be built with a distance between of 18 m
and an 8 m road. The blocks for 1iquid and powder formulation may be 10 m apart.

Pormulgtion grey
Pormulation should be separated into 1loh.ted departments to facilitate
good houlekeeping. Contututton of insecticides with herbicides can cause
great damage, Por safety a distance of o minimum of 20 m {g required in handling

toxic materials and for minimising fire hasards. Rach department is divided
into a formulation area, and place for intermediste storage and packaging.

Por inert carrier upgrading one Guseo Pluristadio mll with o ¢ -3 silo is
Reeded in a building 14 x 28 m and 11 » high. This space will be sufficient
for both upgrading and ‘xpansion of carriers. On the outside of the building,

two silos 100 m° showld t, erected, and space should be left for the construction
of two more silos 1ster,

|
i
I
g
A
i
.
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The transport and pre=mixing init shoyii b

place b oandov o4 o, foroe

the e1loa and milthouse no, 1. Part of the W mate rigl g or Pardled wive o
amall e leyatarp feading ta tha. mixing unitg,

Mitihaane na, wowhich e e 1o, powle o o

Tilling ani tiondine caines. in oty

.,-,mp ! by,

Lo et two thes flilae Thic srioald fasiy re pogaph,. T dimencions ..

Ta ot and o, The mi’irouse ig 119y g Lato twe jart s o o L, Lt

ki, Paskins {opare - n'.‘ LAY ¥ I TRRTE RS R O N N T
BN 3 v e @

-

* .. .
wrd oopthe Tleadnge ctut o,

For 11 yald oypmgiye g Mt w b o g
!

W and fy e finish -
tict tanks arv /oo ALAANECICES CE PR ¢ IV A RN

}
there ahould pe oy dolvent fany o 00 =«

U B P Pl qn.
L]

The building should be 14 x 2% mand 7 m hin,

All tanka ap» TORET Tt wlthin larse camey L T O R SR
leaks, the product remaing within this tub and th pollation o0 e STy i
area will be provented, Thi.ge tabs must be clogned oy R R X R
~leaned or better burned at temporatures about 1,1’000 C.

For herbicide formulation a building 14 x 28 v anq - m high 1S required in
If it lator bocomes
tion facility can be corstructe

order to easily expand ~apacities, fragible, +he and
4-D esterificy d within thig area,

Warchouges

8 are handled with palletg,
cardboard boxes and cans is 1,400 kg/m2.

load without pallets up to 3 t/mz.

Pinished prodyct The maximum load for bags,

Por fertilizer, it is possible to
This cannot be done with pesticides,

Leaking containers contaminate other boxes, Such boxes cannot be handled,

Storehouse surface should be

filled to a maximum of 50% to leave enough
room for transport

and to keep different products separated,
sation makes it hecessary 10 store

Prom September to January 2,65 t o
addition to the stook of 600 ¢ (10%

Capacity compen~-
finished products until they can be delivered,
f finished products may accumulate, In

of yearly consumption), remaining products

and the unplanned storage of finished imported
the yearly output must be storeds for 3,200 ¢ 4
essary.,

products, more than one half of
» 500 nl storehouse room is nec-
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A3 Arricult apad Bank Jdepoasita (atnrm‘ areaa) are enlarged from year to
Seary, Yuture 1ncreaged pesticide demand oan be hardled by theae dinrtritution

Crtress These fepogita an ld be hettep alapt~J for “hemical handling; they

shoaad b higher, peteop ventiiated, yae pallets, and have better floora for

CARY cloaninge,
About R0% o yearly output wiil be delivered from February to April. Trana-

port fa-ilities can be a “imiting factor if not adesuate,

The " rwardinge lrpartment

e
<200 8housd ke progia®d for, It -an be a shed 14 m wilds

with a loading ramp
Yor b o truckg and 0 raiiway ars,

Transport should be done a8 much am posaible by rail, because it

langerous and more ceonemicale The positi

18 lem
on of the ramp depends on the rai | way

will serve for 1ncoming materials and should have a ramp
for not less than 10 ~arsa,

iine, A serond rali !

iliaries

The laboratory ie divided into an analytical lab under the

director, and
a formulation lab under the plant Manager,

These activities should always re-
main close., The minimum space required {ag

2
m.;xt fcal l.gomt ory ]

General Y
Weighing 10
Precision instruments 20
Storage samples and chemical 2
mw

Small-scale formulation 150
Offices o
Different ]

180 + 1%

The ladorstory should be located as near ae poseible to the factery. It

may be im the office building or between the workahop and millheuwse ne. 1, and
contain small-scale formulatiom mits,

1a of preat importan-«, A .131_}; iul_ivo.r;v-(gtv')ra')""
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The office roomg ap be divided with prefabtrio ate

drarts to make oma
afficea for | 4 1 personss.  The singls 1epartments abo )

1 remain togety: ry

1irector, administratiocn application ATOUp, plant managemsnt anl warerougern,

T™e workshop with Powsr contre {a ane af the megs important  inita, Minim,r
fpace requirementa are ApQ ', near millhouae noe |1

The power neodid will e A00-400 kW, 20 or 89 V.

of clectricity wili b ‘dae O4' m1llion ki, e, prire of

The year iy ronea ampt ion

o
electriogl chergy Wil

*
be L3 0,0/-0.10 per ki, To warm . and l.es8uive active materia; .nd efu.gifier,

‘ . L
W00,000 keal/n at +0" C are needed; ¢0° C muct remain the Maximum temperut .re

for security purposes, Compressed air (% i) must be attairatle with mir..m.m

capacity of I¢ m‘/mn.

Waste dierosal should Be in & far corner of the factory, Everything mugt

be burned at temperatures above 1,2000 Cy with precaut.on ir. order not to

pollute the surroundings.
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VII. PERSONNRL REQUIREMENTS

TooprTmane of the plant depends on selecting qualified specialists,
Totreirorralnine and et ivation, and on paymen® of reasonable salaricas, Per-
L T P O Rt carcfuily, according ¢ 0 the main fanctions, which
‘e L

(W) oo tion o Aty material and o ryp. o forraiatl ng

() A g 0 pgy e, rialag . cor coe @ .o e
) Paemaan N

(1) 3.alite it ratg

) 3¢ race and ‘transportg

() Or-anization and ~o-imdination of all functiong,

T reanization chart is priven in annex XVI,

o) i rector

Job descriptions .
It is the responaibility of the director to co-ordinate and control all .

activities, He must L. a person with high leadership ability and have a good

understanding of all technical problems and a profound knowledge of plant pro- .

tection necessities, He should be a graduate agronomist or chemiet and have

an agronomist as vice-director, Por planning and plant supervision, he should .

have an assistant, The secretariat can service all departments, Correspondence

should remain centralized, All personnel questione should be handled by the .

director, except for the payroll (often considered the most important) and other

administrative funct ions, which would be delegated to an independent administrator, .

The plant must provide, within the limits of current planning dbut sometimes

also in excess of it, enough pesticides of specific quality., Plant activity .

must be co-ordinated between the plant protection department of the Rinistry

of Agriculture and Agrarian Reform and the Agricultural Bank. It is fundamental

that the formulation plant be geared to ohanging plant protection needs; deve- .

lopement must follow practical demand. -

ARplication groyp
The plant must have an independent application development group. TMis

&Toup should be in continuwous ocontaot with farmers, the Rosearch Contre and

the inspectorstes of Nohafasat, in order ¢, keep informed about all predliens
arising,

¥
. h




It should observe remsults of new formulations with diff: poyt ative prn-
gredirnta or inert carriera, Agricultural enrinecrs cquipped with ~ars and
other appropriate accessorics should be in the ficld all year. ERach team woid
be expected to carry out at least 15-20 experiments a year in different aregs

on Aifferent crops,

Llant manager

The majn responsibilitics would. beg - . ¢ .

(a) o develop form@ations based to a maximum degree on national resoarecs
and corresponding to applicBtion standards. This ig the main activity of thre
formulation lab, first on a laboratory scale and later on a semi-industrial and
industrial scalej

(b) To work with selected equipment on an industrial scale, H- must
Crganise and guide,with the help of an assistant 80 workers, As precautions
are necessary with poisonous and explosive materials, he must give safety re,u-
lations for every work area and functionj

(c) To prepare monthly work plans and to control daily manwork, materials
moved and machine output §

(d) To supervise workshop for maintenance and repair of equipment, Small
modification of equipment may become necessary

(e) 70 purchase pesticides,within the framewor® of Planning figures ir
co-operation with other parties interested in importing pesticides;

(f) To oversee storage of raw materials with all precaution for good
housekeeping. A man with industrial experience ie required for such high re-
oponaidility for men and equipment. MNe should be a chemical engineer and have
at least two years practical experience with pharmaceuticale, detergents or
other activities ir the field of applied chemistry,

Abaixtical lab

M™is lab should be run by & graduate chemist or pharmacist., It is indie-
pensable to estadlish quality standards according to PAO and CIPAC. UNIDO can
Provide training and aseistance. Annex XV outlines the analytical progrwmme.

It 10 the task of the analytical lad to control arriving materials and
production vithout iatarrupting production processes, 3ampling is one of the
most impertant operations. Simple control methods with approximate results in
time are better than to accomplieh 0.1% exact results too late.

IralAAC arecraanes

Three nen sust be selected for the first training. It 1s indispensadle
that these three men collaberete harasaiouwsly frem the beginaing. They must




.

Tl i Ve et e P e g of industrial ativityse The
L B O |
C A CXpeTt ot —ordinate 4 bove lopment Programne between the Imdustrial

St Yemter and the WMiniatry of Arriculture . ta hilp in sampling raw
¢ tive materiala needed o teste and to make the necessary field trials, He
B S R Y 428 VS S wepecte of peglicide formuylation. and applicationg

A

U M vt chemiat ahoyld pecepye with the Lelp of UNIDO training
Y SO LR R N Parkany -t the Industrial Development Center has
Toooars Y ana'ytical cxperience with peaticides, he can help during hia

.

TLAIL s mplemont the prosramme
(") The “uture plant mavaeer couli be traineg 1n Bsyptieaerequentse ashould
. ; P ” et -0
oo b made Qroegd I e thr wgh the So-uperation among Develop ng Countries
CDC) programme.
Thewe three men wili also be active 1n the Industrial Development Ceuter,
Mazzohe Their first task should be the reprodaction of the composition of the
0 moat important prodicts on a semi-industrial scale hy utilizing local diluents

Fe oot by the 1ality control proup,

Tab:: i, Peraonnel requirements - yearly payroll

‘ L8 /month L8 /year
2irection
Director 1 2,000 24,000
Assistant 1 1,000 12,000
Chief mecretary 1 800 .9,600
Secretary —_i 600 —42400
' oo 60,000
on gro
Yice-~director 1 1,500 18,000
Assistant 5 800 48,000
Helper M 600 3,000
Secretary —— 490 ‘lm
12 106, 800
Clant site
Ranager 1 1,500 18,000
Assistant 1 800 9,600
Disposition 1 800 9,600
Purchase 1 800 9,600
Storehouse 1 L 9,600 '
Workshop —t -0 —da 00




Table 9. (ccntinued)

5 -

Ls/month Ls/yea.r
Laboratory
Analyst 1,000 12,000
Asaistant 2 800 19, 200
Formulation 1 1,000 12,000
assistant
—— . —
| 5 43,200
st (o]
Warehouse 2 1,200 28,800
Porwarding - 1,000 —322000
L) 40,800
Mainigtration 7 70,800
(60 direct,
prodwotive; 30 indirect,
contribut ing)
Sxilled 14 600 100, 800
Qualified 26 500 156,000
helper 20 400 —240,000
90 - 496,800

Rnus 40f social indirect contribution
Total personnel 128

and unexpected expenses are 316,000
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VIII. OSPRCIPIC MACHINERY

Part of the equipment will be constructed in the 3yrian Arab Republir or
iz available. Tank and other Btorage facilities, transportation and energy
~quipment can saeily be rocally furnighed, PFop milling, pneumatic traneportation
and semi-automati. filling, specirie cquipment must be imported, Aa peaticide

formulation ia 3 relatively amall activity worldi-wide, only fow companies ar.
sperialized enoupsh to suarantee good resultss In annex XVIII only well-known

and reliable companies are Fiven,

IX. SELBCTION OF PLANT SITE

The selection of the plant eite depends ont ghortegt way for raw materialj

availatility of technicgl infrastru-turey and short~st distribution way,

Active raw materials are arriving at Lattakia. Solvents and sulphur are
available at Homs. Limestone is available all over the country in high purity,
Clay depogits must atill be tested and will be available near Homas, Lattakia

and Aleppo, or mugt be imported,

The distribution network is shown in annex IX, ‘The freatest consumption
is in the north of the country,

The plant site could pe between Homa and Aleppo. If the plant can be joined
with the fertilizer complex at Homs, the following advantages would resulty

(a) Bxist ing facilities for energy, workshop eic. would diminish investment ;
(v) Good conditions for road and railway connexions;

(c) Skilled and trained work force available. The plant would be on-gtream
within a shorter time, diminishing relative costa}

(4) Orgunization and administration wvithin an existing complex would be
¢asier;

(e) Pinancing could be easier,

The plant should be located at Mome. Another Poosibility would be the ares
of Aleppo,




X. LaYOIT

Annex X1V given the la/nat of the formulat {-r plants Space po jairement g
must be calculated #enerously becaupe a regt CXpANZLion is cxpert o in the next

10 yrars, An ares of 00 x 400 m e g availabl: o

Por security the 4dimtance betwern buildines mias he 1 ™3 roads can be

B-12m and the remaining arca planted with treeg,
A large area should be regeryed for liquid and powder farmulation,

The distance between gtope anl working area arongld normally be 20 m, with

el
& storehouse area that is never larger than 1,500 m* .

Well-ingolated rouof should te used, but they ahould not be made of conrrete;
eternit or similar materials are better, Mhe burldings should be ]&m high and
the millhouses 11 m high. '

All internal tranporiation must be on one levels The p mition of the loading
ramp for railway and truck depends on the rallway line, It ias eggentialy
(a) To separate store, working and forwarding areas)

(v) To have straight production lines on a single level with . curity
distances;

(o) To separate herbicides, especially from fertilizer and Jther pesticides;
(d) To leave enough room for washing;

(e) To make good housekeeping possible;

(f) To dburn all residues, including water, at temperatures of about 1,200°;
(g) To clean ventilated air with at least one set of filter bage

(n) To respect the main wind direction,




Xl. SONORIC ASPRCTS

e volume and vaiun of peaticide consumption ia srowing in Arab countries
., . . &,
voarate ot 10-19% Veatiye Locally it is expected that the srowth rate will

reooven hlor,

All ma or Buropran peasticide producers are repregented, and the latest
ientific peaticide vethads are applied. Similar progrcies a.e on-stream or
Wili be crected qn e ext few years in neighbourines countricrg. 3Small privately

wWned companies will he oqstive locally.

The vroset will have every chance of economic succesga, The production
“aed be distritated by the Agricultural Bank at a fair price on recommendation

2T the Rinistry of Agriculture.

As production volure is planned by the plant protection department of the
Ministry within the limits of climatic variations, the total production will

be conmawmed.

Ranagzement mist still be trained, A skilled work force is available at
relatively low cost.

Foreign assistance will be required. UNIDO and the Industrial Research
and Development (enter, Nessah, are ready to help with training programmes on

request.,

Raw active materials must also be imported in the futurej the value would
be around 708 of turnover (distribution cost not included)y 10€ would be packing
material and inert materials locally aveilable; 12 would represent production
cost and 8% profit.

A rough estimate of investment needed would bet
Terrain and Cost in LS

dullting Zotal »® pra? _ Total L3
Land 80,000 3 240,000
Storehouse 10,000 360 3,600,000
Production 2,000 600 1,200,000
Office 1,000 1,000 1,000,000
Workshop, power 500 800 —i00,000

6,200,000
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Civic work Total m’ Total LS
Roads 10,000 500,000
Canalization 500,000
Energy distributinon 400,000
Railway connexion 400,000
Different J00,000

2, 100,000

uipment,

Mills, storage, transport 2,000,000
Auxiliaries 600,000
Laboratory, semi-industrial pilot equipment —004000

3,100,000
Construction 50% 4,700,000

Investment gost will be between LS 12.8 and LE i4 million,
Pre-investmont und start-up costs will be around LS 500,000.
Cash flow is given in annex XVII.

Annual operating costs and profits are given in table 10,

Table 10, Costs and profits
(million LS)

Item 1974/75 1980 1985
Value of total imported material 944 4440 100
Imported raw material 643 2.4 13.0
Locally available material 0.6 deb 743
Personnel 0.7 1.l 1.4
Interest on material 0.1 0.8 1.6
Investasat 0.5 0.8 0.9
Depreniation of equipment 0.) 0.4 0.6
Buildings 0.3 0.4 0.4
Other costs N < 20
Yed ‘005 87c2
Profit million LS 0 1.5 12.8
Per cent of turnover 149 12,8

Interest is caloulated at 128, The sssumption is that imported finished
products are paid for by farmers within 8 months and owm formulation within
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Lo omonthee Only o the difference o0 A4 ig ‘alcalateds Intereat on inve stment
is ‘% with a lepreciation time o8 10 yeara for equipment and 0 vears for

tulliings,

The project ig economicaliy feasibies A aaving of L3 10 miilion foreim
cxchange can bt made yeariye It s oa valuable contribution to seTiculture

ievelopment .

XII. RECOMMENDATIONS

Within the goals of the fourth five-year plan and if agricultural production
is intensified as envisaged, it is expected that the consumption of pesticides
will grow rapidly from LS 15 million in 1975 to LS 40 million by 1,80, Imports
of more than LS 100 million are planned in the 198083 ?5’ of foreiym exchange
could te saved with a local formulation plant, If the decision ia made now
to build the formulation plant, it could be on-stream by 1978,

. The following steps are recommendeds
le That the formulation plant be established as soon as possible, The
plant should have a 6,300 t per year capacity. In the Syrian Arab Republic
4,000 t solvent and inert carrier are available. An investment of L8 12 million
is needed. The maximum daily output would be 24 t powder and 24 t liquid for-
mulation. The production could be distributed together with fertilisers by
X Agricultural Bank distribution cemtres.

2. That the formulation plant be combined with the fertiliser plant at
Homs where the chemo-technical infrastructure is available. This would save
about LS 2 million,

3. That an agronomist be responsible for the direction and be assisted
by three chemists and five agronomists. The production programme of the for-
mulation plant should consist of 20 different pesticides to be formulated with
looal diluents. However, pesticide formulation depends on chaaging comditioms
in agriculture. Pests become resistant to pesticides; hence new application
methods must be used and nev products developed.

4. That the Industrial Research and Development Center, Nasseh, carry
out the necessary material tests on a laboratory and seni-industirial esale.
Co-ordination between the Ninistry of Agriculture and the Research Cemter at
Douma would be necessary.

gy




! Teat Cie 4 v it b carried 0 Wt v

.
Lt wouldt bt ey v el tE e SRl L.ty

(a) A rrafuate chemi ol - 7S S T R Y U B
ot vy and industrial seals s (Trasiine: o4 - RS N
(b) A rraduat' anaiy'1 a. b o« y ot i o

(¢) A radaats aeronomige R | A I T I T O
aBpecta o Carmuylation,

6o Trat ‘& srrowinges g of peatiodd a0 s e

lytical control o ail 1 oveim, At loast one ontryd Ma. Lt L i

be crectoed,
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FERGOND AND INCTITITIONS TONTAT M)
j- Unated Nations joeaonn !
He Mo Dianismuy, Devaty Heoptorn R pree RN , v Arar e
| Ae Uo 3alern Senior Pield Advisor, oo, o,
Yo Kassat Seraor Progerames Koot e y ™Y
} M. Shaaban Frogect Mo r, Tidas ragl feov e o YRRV
Tenter, Masuor
de Sawat Dire o Tad e rial Heocoar b Tonee
| M. Parkany Expert in anaiytioal quality ntreos, GINTDO
Ao Soptinica Senior Aerreaftaral Adviaer, Bood oand Aeri oo o
} Oryranizatiom
Ministry of Apricultare and Aprarian kot rr
f
M. Sabbagh Director, Plant Prote o ion Sect oo
A. Abboud First counterpart in pesticid. s
i Ze Jafi Plant protection
A. Dib Agriculture Direct r, Ragqa
A. Moga Ali A riculture Director, Alippo
Ge Cher Dek Agriculture Dircctor, Lattakia
| Directorgte cultura. Research, Douma
R. Abdel Kader Director
W. Ralek Vice Director
K. Suad Plant Protection Group
N. Hamidi Second counterpart in pesticide uge
N. Khoury Research Director, Aleppo
1 ; Ommm
B. Al Holou Vice Minister
N, Saidi Director, Agricultural Planning
T« Daughly Co-ordination, UNDP
0 trole eral Resources
Z. Kassabelli Petrolewn refinery

N. Sesman Nineral resources planning




Fe Karo i, Hady Diastrial Section
e Al 1w . direct ey pofine ry, Homas
Te Bi i1 e mieal sty

Miristry £ o Bicirn.. Ding gnd xrn;ustr‘l'

¥e Biv Mrector Jornral, atale—own | HMpAanL. @
Ce AW HEEERNETLS St UNFLINY O
Fo Kat® ivq Mewcoory Pharmaceatical 0 oag,

berce.alr facs. Iy Hama

A Jarmal Dir. »eor

v of Damascuc

M. Dekkak Dekan Pharmaceatical Facuity

jculture kKo D Cug

¢ Ke Bahbouh Head, Aericulture Department
M. Serag el Din Agriculture Department

Munjc lity of D 8Cug

H. Masselmi Public Health Department

1
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AUN(,“ I I

CHECK-118T MOR A FEASIBILITY STIUDY OP A LOCAL PESTICIDE rOFM LA 0N FLANT
(Workin: frosrumme of © W)

Protact pesticid .pogi i 40-1008 (0 weiks)

. ! N
[nport ant eropay rop e areq | wf CH=1H0e Uy e e - Pt d Hoenor o
Preatment preeeranre Cop e TR TReoret Loal g protan L
IECAE TRV LT SR R TR T

Piant protection opreani-at ion
Diatribution aystem (Apricoaltar] Kank)
Import ~d peaticidra Lera/7e quantivy, and vala

Visit of charact.risti arcas (4 lass)t  application technipaes ant ocapanityg
practical impressions aboit fovelnoment
first 112 for plant site loeqtion

Public healths —onewmption in muni ipalities, hyvaachold ugex

Animal health

Yatlonal natural resoupees (0 wercks)

Solvents (refinery programme)
Emulsifier (dnt«*rmnt industry)

Inert carrierss la’ (ceramics industry, deposits)j sulphur, marbi. (trposits,
industry) phosphates (deposits -nd industry), svpsum (doposits)

Packing materiales plass, paper, plaatics, cans, cartons

Riant sjte locgtiong/personnel (1 week)

Collaboraticn with existing plants
UNDP project quaiity control and chemical pilot plant

Personnel trainings responsible manager; plant ma.nager/formulation, analytical
control, product development, field trials

w: situation in Lebanon, Jordan, Irag

m (2 weeks)s production procesees} capacity production lines; equipment;
technical information; block flow diagram; material speci-
ficatisns and balance; material flow; space requirsments;
organisation chart

ecnsmic agngoty (1 week)

Sales volume
Operation cost
Iavestment, financial
Cash flew

Dllew-w actis

WBP existing and future projects
Boryt, Kafr Bl-Sayst




Field crops
Catton
Sugar beeta
Tobacco
Ground-nuts
Leatils

Potatoes

Ceroil 8
Wheat
Naice
Rice
Barley

Il

Olives
Grapes
Citrus
Apples
Apricots
Others

Statistical ‘MM.. ‘”‘o
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Annex IV

IXPORTANT PLANT PESTS AND DISRACES

:1“1(1 srops

Baraas Ansulans
Holdothie ormigesy
Brodenis litura

' SUKAT beets

’ Cagpida ®re.
Chactocnens tidialis laghygns sxigua
Tobacgo
Ashiz Cabae Cerenospors tacecing
White fly Ensidomonas tabaci
lachxsma erp.

‘ Petatoes
thxieshthora spp. lanbiere cxigua
EDdals atresextics
lentils
lashrame o».
Esligthie o»». ~

Reat

Sxmetss Andasrisens inillae iziided
&xziamesis tssmaratalls Zlistia .
Sesiaells frit Hanieris asderve

Tale
Selisthis aee
Alkis 9.
lashxmmg o.




| VT
g ae 2irg
| 4 U jlas oi-a-
Par‘lnt uri.ri DL oae

I
Cainodioplosis *‘1'-‘l~1iﬁ
ggiaoconiar olegein m

Grapra

Dhcresining arpclothaga
divchrogis butgmﬁ
e do«‘occug s:*“tri

(“ltr‘u_lg
Qhrysomphalue gonidiym
Ceratitle capitata
Asbis spp.

‘nn}es
Winter spray
dbis pomi
dsuzera puring
CALRocADSR pomoncllp
Tetranychug spp.

- C»A—

Frujt

ld“ud«‘!," e 3guvaat oy
‘ecuvnxtﬁ Bl
Agotis spp.

Clagnopara vitic la

0 clla 80D,

Ehgt omthori c;t ronhgho:.
Rlaleurodes citri

Various diseaases

Eioping spp.
Ecdosptiares leucotrichs
Yenturia inacgualis
scpioria spp.
Stephanitis gyri

Girkex guadrimacylada
Capagdig spp.

Different fruit worme

Thaimstopoes pitxocames




Pruchyus spp.
Sacrosiphym epp.
Ietranxchus srr.

Dripe tabaci
Nicegia antique
kiricmxss srp.

lashygmg *rp.
Hsaals xAridula
Callixtamug srp.

Pleld mouse
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Yegetables
Altvrggrig eolgg}
Phytophthorg inf-stans
mi;zoctonig 901@1
Aphis spp.

Boyeiphe cichorjgcearum
tgougomonﬂ 1icrxmms

Ascocnﬂg m’s;
laphygre spp.
Helijothis spr.

teronoggg;i de 8t Lyctor

Qrxllotalps gryllotalps
Asin epp.
Acxotis ipsilon

Jehnson grass Anchugs orp.
SIasrue evr. Diplotoxis
Sxasden dactxion Aahalanis mxriace
fecshue halrsass
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FAO PESTICIDES QUEBSTIONNAIHR
{Octoter 1‘)'/4) .
Active mgtnrﬂl imported in tons .
Insccticjdes 971 1 1), ¢ I8! 120¢ DY
Fhosphamidon D | ‘ L 5 15 .
Dim~thoate 40 8 o 14 “0 60 e
Trichlorfion 80 o .
Parathion 100
Others ih .
Leptofos 10 0 5 0 80 100
Azodrin 10 n X .
10 155 24 125 160 210
. Cot4 ondust 200 700 200 1,000 700 500 .
Toxaphene~DDT 50 10 150
Endosulfan 50 100 200 .
Carbaryl ot ﬂ
200 700 200 1,170 920 950 .
Fungicides
Copper oxychloride 5 15 15 15 .
Maneb 160 160 160 150 1%0 1%0
Zineb 120 120 120 90 120 130 .
Vitavax 2 10 Y
Plantvax 2 5 5
Dodine k) .
Benlate ) 5 13 n
260 288 28 264 315 M5 .
Nerkicides
2y 4D 15 45 45 1% 200 2%0 '
Vensar 5 5 10
Treflan 4 50 50 0
Cobex 9 1% X
W
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INPONTED PRSTICIDES, 1974/,

U3 dollar Thousand
I"leﬂmﬂﬂ ons poer ton dollars
Dust
Cottondust 3/10/40 1, 600 585 936
Bndosulfan % 100 100 10
Toxaphene-DDP-S 10/5/40 200 592 119
Trichlorfon 8 100 Tl 1o
w
Heptachlor 40 > 1,650 43
Aldrin 40 33 2,160 71
Trichlorfon 8% ') 5,050 1%0
'
Rogor 40 50 2,510 64
. 3,380 85
Phoavel 0O 2 3,767 5
Dimecron 1 7,000 49
. Nalathion %7 15 1,640 25
Parathion %0 6 3,000 18
. Toxaphene-DDT-methyl
parathion 120 3,720 3%
. Indrin 20 50 1,880 94
Dinglcides
. w
' Sulphur 100 535 53
W Naned 8 255 2,900 740
' Zined & 95 2,450 20
Dodine b 5,150 26
' Saprol 1 4,700 5
Benlate 2 13,6 4|
T Topein 1 7,980 8
)
)
'




Yerbicides Tong oo d:” 2 oy rannd
Tons per_ton dollars
Yyoa=DTo0 e o5 2,900 13
,o1=D 0 80 1,500 120
Dicamba O’ .
Various
Zinc phosphiic NY) 1,2 12
Aluminiur prnosphlde § 14,800
S,ég =
L3 1) million
Notet 81 = L5 0",
gourcet Unofficial import list (A. Abboud),
’

A
N
I
N
A
N
H
o
o
N
N
N
o
_
-
-
-
-
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24
N
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1,261

19%
19
20

500

170

230
4]

1380

19%

10

100

[]

T

2

109

(Climstic ares I « 11 in thoupend he;
1l ]

PLABRING PLART PROTECTION, 1975.1980
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10
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18
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Adnex [X

DISTRIBUTION NETWORK, .77/’

700 1,100
Hassakah
Aleppo
Raqqa
Deir-®l-Zor
Quantity distributed in t/a

Agricultural Probable
ok | iotal

Drir-81-2or 92% 1,100

Aleppe 3% 500

Idled 120 2%

Lattakia 50 T00

Nama/Mome 210 400

! Damascus 22% 3%
Derea 0 —i0

2,300 3,700

Sulphur dust 900 2000

3,200 6,700
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Annex X1
PRICE LIST OP THE ACGRICULTURAIL PANK , 1 47¢,
(LS/ks)
Insecticides Erjce Yungicides Price
Toxaphene 4.2% Suiphur dust 0:86
Torbidan 40/20/% 4425 Sulphur WP J’/.Z‘)
Sevin A5 4,00 Cuprosan fed"
' Sevin/s 15/15 2415 Copper ax/chloride 10,50
Cottondust 2.80 Karathane 7.0%,
' Gusathion 12.00 Benlate 7500
Malathion T30 Topsin 3750
) Aldrin 7.10 Dithane 10.50
Trichlorfon 8 1.60 Dodine 75 25e65
' Trichlorfon 85 18.85 Saprol } 28460
Roxion 40 8417 Dilancol 20.00
Perfecthion 7448
' Rogor 40 16,20
Dimethoate 40 12.90
' Winter ofl 3.75 Nemgtocides
Summer oil 3.85 Nemafos 18,60
) Dimecron 29,75 Nocap 5405
Anthio 22.00
Supracide 58.45
Nethy! parsthion 5.7%
. Bthyl parathion 5.00
5 Moewel 15.35 Horbicides
Gardona 16.00 Cotoran 25.50
Pirimor 61.00 Treflan 29455
Nonecrotophos 44.15 U 46 1. 5¢53
Endosulfaa 35 15.90 Banvel @ 7.10
Eadrin 9.6% Herbasol 2, 4-D 15.50
2y 4-D ester 4,60
Asaricides
Tedion 6.5
Acaridol 18.00
Pinedia 10.00

Saurcet K. Dahbwh, Agricultural Daak.
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Annez XJI1

ANALYIRS OP KAOLINS PROR ZABEDANI AND TIAS
(Pv reent age )

Zabedani kaolin 3
(pricet LS 35-50 per m’)

ppOBit

B

B

|

B

) Congtityent Tiria flcr Skaf
B ALD, . 2810, . M0 28.8 60.2 436
J

_

)

)

!

)

)

2
l20 o Al 0 63102 8.3 10.8 Tel
‘20 . 11203 . 68102 0.5 1.} 0.6
3‘03 1.9 33 1.4
'0203 249 1.2 243
ﬂoz 1.7 244 249
& 54.8 217 42.5
Sourcet Deutsche genlogische Gesellschaft, 1968,

Tias kaolin

Constituent Content Constituent Content

Kaolinite 4 3102 47.0

T1l4te 14-2 h203 4.0

White nica 5=10 Pe0 0.3
' Rontsorrillonite 4-6 11203 22.2

Quarts 12 Cad 5e3

Caleite 8 Rgo0 2.0
' Winter, free 8

Water, combined 6.8

l faurcet Geclogical survey W 8. Atwer, Rinistry for Bagineering and Industry,
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Ann‘ X X!

PESTICIOED ANALYTICAL 7ONTHOL

[ntoreate

Reacarch station, Doumay rogidy nalysiag Faoalty o Piovrrac,, Darare o0 v -
gity b resddue anai sl toxs ol gt Glroiy formdation planty T™NDP/FAO:
1 l&li?,,‘,' St&n’iﬂ!"iﬂ and ot el A0 Al l e et i e

Formu.ation plmt

(1) Productinn programmes duatas wettabl  poowds PR LILON onrent eyt s
water wolation (b viogd @)

(») Ana.ytical prosrammes jdality stanlards Sor finjsno | prodactay rag ot o
materialy inert ca-iioray o vents

(3) Methods ancordin, to CIPAC/FAC

Physical ope e

Common methodag dry/wvt sievings flash pointg pH meterp microseope {(pars 1.~
size)} distillation

xmnun“' rg

Watery acidity alkalinityg Fe 0

30 310,
C material methods

Potentiographic method (total chlorine, nit rozen)§ spectrophotometar (vi.rible,
ultuviolets’; gaschromatography thin layer chromat og