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The following abbreviations are used:

Economic and technical abbreviations
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boiling point
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cost, insurance, freight
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£C emulsifiable concentratees
f.o.b, free on board
H height
hp horsepower
KOH potaseium hydroxide
L length
wol .wt wmolecular weight
m.p. melting point
p.e.i.g. pounde per square inch gauge
SITC Standard International Trade Claeeification
soluble powder
Saybolt Universal Seconds
specific gravity
volt, alternating curreat
voluae /volume
Wettable powders

weight /volume

Zeaaisations apd goversmental vodiee

Agrioulturel Research Centre
Agrerian Reform Directorate
Amsrican Seciety for Testing Materials
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CAD
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G.E.F.Li.
TRv
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WHO
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PREFACE

This report on the domestic and export market for pesticides in !ir: Livyan
Arab iepublic and n pesticide manutacture 18 part of the ongoing project of the
United Nations Development Programme (UNDP) entitled " Centre for Industrial
Research" (DP/LIB/69/512). The projrct was established in 19490 and had the aim
of providing technical and industrial services tn existing and potential indus-
trial enterprises, both public and private,and of assisting the Government in
quality control, investment promotion and research progsrammes related to the

utilization of local resources.

As an important part of the present government development plans, the libyan
Aradb Republic is expanding agricultural production. To this cnd, considerahle
amounts of pesticides are being imported. 1In 19/3, about 1,300 tons were brought

in, and such imports are expected to rise.

In September 1973, a UNIDO expert, Preston [., Brandt, submitted, as part
of the project, a pre-feasibility report "Pesticide manufacture in the lLibvan
Arab Republic", indioating that the manufacture of refined mineral oil (white
0il), other emulsifiable concentrates and solutions,and wettahle povders and
dusts may be a very profitable industry for Libya. This would be particularl;
true if it proved poesible to export either refined mineral oil or minecral white

oil.

In order to establish firmly the plant size, which would depend upon the
combined internal snd external markets for its products, and to estimate accu-
rately the eoonomics of pesticide production in Libya, a three-phase stud; of
the problem was undertaken: an analysis of the present and projected domestic
market for pesticides; an examination of the potential export markets for pest-
icides produoced in Libya; and an inwestigation of the asmumptions made in the
pre-feasibility study concerning certain process details, prices of raw materials
and transportation costs,

The present report is therefore divided into three partat I. Domestic
market analysis: IT. Export potentials and III. Pesticide manufacture.

The domestio and export market analyses are the work of Christopher Maltby,
and the study of techno-eoonomio feasidility of pestioides production in Libya
is that of 8.A. Qureshi,
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Christopher Nalthy, pesticiden mark~ting expert
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HINDTNG ANT CONC T UISTONS

v o oo et ycader in the Tibvan Arab Republic was discovered ‘

Py and e ratde time waR wpant in attempting to identify ume

o o tere e e vadute of egch o type imported, In the absence of
L E R ‘l Cojene tpiled 0F the 1971 1Mpart s hv rrodyct and 4
Moomoam Ak T he Char important use sectorss agricultural crops,

Yo Purtr heaitr and honaseanld, Tn the absence of definite figures,
Vorortx owere aragmed t o appraximate the getual use in 1973, for the pur~

nesopetine Yyt ee me (1able l).

ST arer Nog e, 00 incindes perticiden and f1sinfect ants (table 2), “
"or= pavable on thetr irmna~tation, Petimater ¢ 1970 pesticide imports
A v 0 tomey compared 1o the import statistics for productm under this
S pem ot b ARt tone,  Of this 1ifference of 419 tons, 233 tons are shown
v rratistice ar import s Trom comtries from which no pesticides are knowm
tAave veen arported beoany public suthority or private merchant. Thus, sither

Yoo A aree part, of this difference of 419 tons is considered to be dig-
tnt tante,  Part ca be amall individnal imports of domesatic aerosols or in-

ooty oy =,

it ~frvee antr  1nto L1bya of terhnical materials for peaticide formulation
1o proposnd Cor nepotiatior. with the appropriate authority prior to actual

1mparte “ar the Lib'an formulation plant.

Pest 1~1des for agricultural ume by family farms are limitead in type amd
valume by safety coneiderationa, ertension facility, field tests, legislation
and the pricrs farmers recsive for parishable agricultural produce. Parwers
atilise the generous pesticide subsidy payments to the extent of 20§ of private
‘arm use. The most agricultural output is produced by 165,000 farmers,

Preticide use is limited economioally to the irrigated crope amd has in-
creased 208 in total during the past five years.
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Table 7. Imports into | ibya unoer tariff item No. 599.200 'mlut.tlcid". tunglcides, ditlnhchﬁtlj/nd
incluting sheep ant (attle dressings and preparations equivalent to BIN heeding 38.1
R 1972 1303

Toumtry ot Juantity Yolue (wan ti ty Volue Quantity Value
origin (kg (10} (kg (tn; (kg) (o
Relgium J A7 2 814 h 205 732 17 425 16 259
Typrus [ [ F9o 262 . -
7€ husiovak'a 86 bi - - - -
tenmark - - 4100 96 b ok 5%/
boypt 21 66U 1 29¢ - - - .
brance 39 848 13 980 21 W9 10 424 211 196 208 126
Germany, !ederal 792 0w 147 512 113 107 % 87 611 i % 247
‘epubl o ot
Wang Kong . . A8 000 VN . .
Italy 920 394 205 089 W9 N 147 196 646 409 117 891
Japan - - 5 o A5 9 00 4 W58
«or dan - - - - L] 98
i eDanon 15 696 b 185 192 L la 200 1 3%
Mal te - - - - 1 2% 508
Netherlands 1155 08u 21 1 927 W87 1N %48 1 518 907 3 1%
Fo!land - . - - 20 160 L
Spain 200 ]| 100 8 5 ¥ 11 662
Sweden 100 1 54 - - - -
Suitreriand 3696 419 2 @3 1 an 17 45% 22 612
lunisia 33 893 14 41 »n 16 621 87 493 2 %0
Turkey 13 85 2 796 - - 1 500 2 85
imited Kingdes 2181 190 nin 2 00 0N 296 968 2 105 30 282 087
iintted .tates 331 W8 892 18 548 116 LI 19 030
Yugos!avia - - - - W m 3 o8l

Tate! 4 7% Ne 1 &7 M 4 208 660 %l N S5 5 )W

Aurse: Comeus and Statistice Deperteent, Govermment of the Libyen Areh Republic.

2/ Wo omperts or re-esperts of iten 500,200 ere ligted.
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Twe thirde of the imports are mgle hv the General Tornan © For Far” Foanip-
«nt and Aericult ral Neecesgities (which is commonly 'nown ae the Governrent
yepan' ), and the balance ny the Projects of the Cauncil for Arricultnral Geunl-
pront (FAD) and private merchants, The private merchants have ~urtatled thejr
esticide activitiea,  Imperts are presently restricted ta tuente nraducts, bof
tim aueber will soon be increaced, Imports are dirtated b, safet - consideral Lons

i teral trial result s,

“tock ormnlsions of mineral oil are ertimated to he used at 207 of aptjmu
i ave forecast to rise 1o 1,000 tons in 19°// &, Tt ie considered that pref-
rence in the future will be given to the ume of scalicides with hivher per-

or~an>r  and hirher toxicity than mineral oil,

Forecast use “or crop pesticides in this report is based upon planned and
rojected irricated crop areas, prepared by the Ministry of Planning and sub-
1viled acrording to individual cropa by the writer (in the absence 7 other

a*al, on the hasia of identifier peats and dieeases o enonomir importance,

There is rlearly a strong came for loral pesticide formulation in Libya,
nd specifically for insecticides and, separately, weed killers, liquid formu-

tions, insecticide and fungicide, wettable powders (WPs) and mineral o1l.

Pesticides for livestock are used by the Veterinary Department of the
inisiry of Agriculture, which providea chemicals and facilities free of charpe,

nd by the CAD projects, mainly for dippins sheep.

Festicides for public health use are imported and supplied by the authori-
ir8. The trend is towards the use of low-toxicity pyrethroids.

Brega Petroleum Marketing Compan, (BPMC) now controls all imports of aero-
ols and 1iquid insecticides for the household market. It is already actively
onsidering the formulation of domestic insecticides with locally available
odorized kerossene at their lubricating oil mixing plant ad jacent to the As-Zawia
rfinery. The use of aerosol insectioides is increasing in Libya. The

xistence of a potential export market for such products may exist and should
investigated, particularly if the present and forecast Libyan consumption

rrant local asrosol filling in Lihya. The advantages of a local asroeol plant
ould therefore be assessed by a UNIDO expert. BPIC would be ideally suited
operate the pesticide formulat ing plant, becaneet
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Tt is responsible for the import, export and marketing o all petponleum-
basoed prodnnt sy

Itr lubricatin: oil mixing plant at Az-Yawia posemses anme of the nereg-
anr faridit i:-_:;

Tt is alrrat  considerine the formulation of domestic Hiquid insecticide
“ortmlations at Az=Yauia and in responsible for marketin: them in il ra;

i has Lhe vomt direct arcega 1o the raw aateriala reqi red for pestieids
oremation ard s well placed o develop a pet rochenical compley in
hich conaideration could be riven 10 the basic manufactare of none ar
mare techanical peaticide materials, of which there is a worllewide |
'rh(\v-v e,
Tt oshenld be underat ond that, ander Libran law, patents are rranted Cor
fifteen vare “rear the date nf appliration and ra: bhe renewed “ar a further

fve vars, aad that patenrt s eranted puat e inplerented within three pars,

Tert e Lave heen dra™ted fop the appropriat. “*overnment rompanies tn

write, askias the prices n® technical pesticide paterials from foreirn nanu-

fart arersy w0 that the cconorie henefite of local formulation may bhe det-rminad,

Local formalation o peaticides in [ihya will make these produrta mare
reatils avaiiable to the plannad Aiat ribution channels, but carr must be exercised

A8 g ode cafety i Tompdatjon and use. Rerommendatisng lor nanting:

pe~ticydee e djacuesct i1 the section on pactaring of pesticidos,

oo te oot 140 1o eatimalad present and Farecast pesticide nan, and {s

provoaced s the Lagic “or plannine a pesticide formulation plan® in Lihya.




RRCOMMENDATIONS

Assuming that the work of the UNIDO pesticide manufacturing exp rt

Oy

the viability of a pesticide formulation plant in the Lih»an Arab Repuhlic, it

ia recommended thatt

1. A pesticide formulation plant be emtablishe]
insecticide and Pungicide wettiable posders and zenarat: 1y (perhaps af Voo )
"or weed-killers, at the Az-Zawia refinery, anl operated T, ulid ok Aty
has a lubricating nil mixing plaat there;

“oroingecticil 14 ds,
T

2. A plant to refine andi formnlate mineral oil ato ok emu; gions bhe
cstablished in the insecticide and fungiride formulation plant at Az-avin,
providing that a suitable feedstock is availabley

3. The benefits of establishing an aerosol filling plant in L ora he
rxamined by an expert, and if his rindings and an initial assessment oI the

pot-ntial export market are positive, that a drtailed export inveatigsation be
undert akeni

A. The proposals ~oncerning packaging of pesticides; in the section an
packaging of pesticides in part one, should he implementrd in the pesticide
formulation plant;

5« The basri~ manufacture of one or more technical peaticide materinle
for export he given serious consideration aa a petrochemical complex ia devalaped
in the Libyan Arab Republie;

6. Technical peasticide materials and additives should bc classified under
duty-free tari®f items prior to any actual importation into Libya for loral
formulation of pesticides;

7. Kxpert services should be soughts
FPor the evaluation of tenders tor the pesticide formulation plant;
In the start-up of the formulation plant;

Por the establishment of a control laboratery at the formulation
plant.
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Te  PRESUNT PRITICIDE 112w

M o oresent, no pesticides are formulated or rackaged in Tibya.

“esticide amnorts, by volume and value during the three years 1971-1973,
ire shhwn n tab'e O, These statistice are compi led from customs declarations
ind ~omruterizeds N breakdown by product typey, chemical or package is

posgih!~y Thore ire f.our main ~ategories of nesticides use:

e ol
m livest K
Il puni» ey ith

ror husenid - ven

[rothe e oF 3pv ue data, it was necessary to identify importers
'f each type of pesticide and attempt to establish 5r estimate
the valume of their imports in at lcast nne recent calender year. It was

found that 1973 was the year for which most information was available,

The 3tatistics indicate an sver-all increase in total imports under the
annrorriate tariff item, which had been influenced by an increasing over-all
nee, Stick carry-wver is normal each year. The actual use in 1973 is
issumed t5 be similar in volume to the 1973 imports, as no excessive stock
carry=>ver is kncwn to exist, except aB indicated below in the househola
sector.  In these ecrtimates 1t is assumed that all liquid nesticides have a

specific gravity of 1, so that 1 litre will be equivalent to 1 kg,

On crops

The use ~f aericultural pesticides in libya is limited to tle irrigated
areas. 1t apnrars impracticable to treat most rain-watered crons, the areas
and yields of which vary each year according to the rainfall that occurs
'mm Octnber to March, The areas of the various crops grown under irrigation
as well as cereals in rain-watered areas in 1973 are shown in annex I,
table A-7,

There is some interplanting of crops under irrigation, such as barley
with olives, and alfalfa with citrus, which make water requirements difficult

to judge and the use of weed killers hazardous.
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The Agrarian Reform Directorate (ARD) his implemented the nolicy or
redistributing land into family-scale holdings ~f 2 norra! maximum §ize of
30 hectares (ha), and has distributed 18,000 ha since 197, AKD i imelo-
menting a major land reclamation nrogramme £or subsequent aote [ mon* ag
family farma. Primary agricultural production is theret re n oo family

srale and 98 in the hands o f laree numbers 5f farmers (?4“,<’4 in 1373),

A 1973 Survey of 73 farms by the Groupement 4* 3udn frantaig en Tiby:
\3F.FLL) indicated that 14 »f them had used a chom e i1 oo A B SRR PR
that the use f neaticides nas inceoased 4 tHtal £ ¥ e the paer o

years (an average of 47 per annum).

CAD,which is separate from the Minmistry ~f i ulture tut which has
ministerial status, is implementin: + massive wnd moortant teaeramme of
land reclamation and irrigatisn, CAD controls four s narat. e gectsr ar
Kufra, Gebal Akhdur, Fezzan and effara. tach rregect i3 dosoded int thres
ur more nearly autonomons areas, -~ach of which is e~xvocted 1+ sperate within

its financial bud et and to acromplish its own targets,

Tn some casc i, the ar¢as within these projects will 1 vyt &’ wzinrje,
large-scale farming un'ts fr cerral or animal fodder cultivation »r |ive-
stock production, In thers, the areas are dest ned for sett .ment by

individual farmer.s,

The Agricultural Bank has granted a subsidy of 80% € the 1 xed 2allinz
price of pesticides to farmers since 1966, providinz the farmer btains the

appropriate certificate from an agricultural extension ~fficer b fore purchasc,

In the past, pesticides were largely of Ttalian arigin, as the trade
names were well known. Until 19/2 the Agricultural Rank bid for pesticide
imports on behalf of the Ministry of Agriculture. At the same time, private
merchants imported pesticides from abroad, primarily from Italy.

In 1972 an important government-owned company ( the General Company for
Farm Equipment and Agricultural Necessities usually referred to as the
General Company) was given responsibility for pesticide imports, inter alia,
from whom the Ministry of Agriculture drew their requirements and those for
the Genersl Marketing Company at Al-Hadaba, which farmed about 3,000 ha
(ltinly fruit). The Oeneral Company was responsible for the distribution of
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nesticides through 1ts 12 resional stores to co-operatives, It normally asks
for bids for its annual requirements and, on occasion, purchases directly from
1hzal merchants, The Goneral Company reports to the Ministry of Feonomy on
finance and ta the Miniatey of Aawiogtonpa n trehnical matters, Tt ia
estimated that it now imparts 657 of all pesticides brought intn libya. Since
1972 the pesticide activitieg of private merchants have decreased, and few

(two of them were interviewed) now have any technical field staff to undertake
firld tests or visit farmers, Some continue to import pesticides and sell

them t~ farmers who come tn them and, in exchange for perhaps paying a slightly
higher price than they would to a co-operative, receive some guidance on which

resticide to use and how o apply it. GSome merchants have sold their stocks

to the General Company, A third tyre of pesticide importer is the CAD
Projects,  Fach area within any project apparently may import if it wishes,
Put in practice an area would probably seek supplies from the General Company,
and 2nly ask its head ~ffice for assistance in importing if it became neces-
sary. At the time of writing, only the Kufra and Gebal Akhdar Projects have
imported any substantial quantity; GCeffara has taken only } tons and Fezzan

n:things The Gebal Akhdar Project has bought pesticides as a single unit,
since it was established in 1965, and its three areas are reported to work
closely with one another, As noted, projects are independent of the Ministry

nf Agriculture and are not obliged to accept its recommendations,

The first part of the General Company which now reports directly to the
Ministry »f Agriculture is the Technical Company for Pest Control, known as
the Spray Company, 1t provides an advisory service to farmers at LD O.SOO/ha
far ‘welve visits annually and, if requested, a spraying service, supplying
the chemical at the list price plus an application charge of 1D 2,200 per
1,000 litres sprayed, It has 24 power sprayers and 3 man spray teams
and anerates in the Tripoli, A2-Zawia, Al-Khums, Misurata region, which, with
Benghazi, are the two most important agricultural areas. The Spray Company
seeks annual spray contracts for 20,000 ha and has already secured them for
2,000 ha, It has completed its first three months of operation and used about
9 tons of pesticides, It may import these materials, but has not Yet done wo,

The Spray Company was formed with a capital of LD 60,000, of whioh the
Government and a private investor held equal shares, It is reported that the
capital has been increased to LD 250,000, with about 14 private investors
each buying an LD 5,000 share, with the Government maintaining more than a
50 per cent holding.
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An agricultural extension service is provided to farmers by the
Agricultural Moderia (Directorate) in each Mohafza (province), which is sub-
ordinate to the Mohafza administratively and to the Ministry of Agriculture
functionally, The number of extension officers in all of the Moderia in
1974 was reported as 222, of which 155 were able to provide farmers with the
pesticide certificate required to obtain the pesticide subsidy. The important
Tripoli Agricultural Moderia reports having 18 extension officers and 8 branch
offices. Thus, the farthest a farmer has to travel in the Tripoli Moderia
to see an extension officer may be no more than 30 km. The distance is
reported to be considerably farther in other Yohafza., FEach of the eight
branch offices of the Tripoli Agricultural Moderia keeps a power sprayer and
team available for spraying farmer's crops.

The Ninistry of Agriculture has a small extension service section that
co-ordinates the extemsion activities of the Moderia throughout Libya.

The Plant Protection Section in the Ministry of Agriculture is composed
of a few pesticide experts who provide expert guidance to the Mnderia, to
farming co-operatives and to individual farmers, and who undertake, whenever
possible, the identification of pests and diseases and perform field trials
and evaluate their results. This section maintains sprayers and spray teams
to undertake demc 1strations. In emergencies, these sprayers are available
to undertake spraying on farms. PFarmers therefore have the choice of find-
ing an extension officer and obtaining a certificate from him and thus get-
ting the benefit of the subsidy or even obtaining up to 10 kg of pesticides
free of charge through the Moderia and also of having the spraying done for
them, However, it is reported that farmers must normally wait a week or
more for the sprayer to arrive. The other alternative open tc a farmer whose
crop is under attack by insects or fungus, is to g0 directly to the nearest
pestioide dealer and purchase his requirements at the full price and apply
them himself. This is, as will be shown later, what most farmers appear to
do, perhaps because the loss of the subsidy on 10 to 20 kg of pesticides
for a 10-ha holding is more than compensated for by the saving in time and
travel costs,

No registration law for pesticides yet exists in Libys, but one has
been proposed and is oconsidered highly desirable since it will establish
controls over labelling, stated composition dats and preocautions.
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Meanwhile, late in 1973, legislation was adopted that required private
importers of insecticides to obtain prior permission from the Ministry of
Agriculture, Twenty different pesticides may be imported; for the most part,
they are the same as the agricultural pesticides that have been registered at
the Agricultural Bank as qualifying for payment of a subsidy, on presentation
of the appropriate certificate of sale from either of the two registered
suppliers, which are the General Company, which is g@overnment owned, and

Ali A, Gamati, a private merchant. These subsidizable pesticides are:

White 0il Maneb 70%-80% wp

Dimethoate 40 EC Zineb 70%-80% Wwp

Sevin (carbaryl) 50 WP Micronized sulphur WP

Malathion-50 FC Sulphur dust (not less than 90%
Dipterex-80 WP particles 30-604)

Kelthane 18,54 EC Copper oxychloride (COC) 50% Cu WP
Tedion 8% EC Nematocide (2, }~dichloropropene
Metaldehyde 5% and 1,2-dichloropropane) products
Bird repellent with agents for wetting and
Protein Stanley bait No, 7 stickiness

This list, which was supplied by the Agricultural Bank, remained unchanged
from the inception of the pesticide subsidy in 1974, when the bird repellent
was added. It is planned to extend this list of subsidigzed agents to comprise
60 to 70 agents. For the time being, however, the list of importable pesti-
cides is being held to 20, since the Ninistry of Agriculture has been able

to field test only that many. When further field tests have been completed,
the list is expected to be increased to about 40,

It has been stated that many products were formerly imported, without
Arabic labels, that had toxicities unsuitably high for small farmers and that
were of doubtful composition. This situation led to misapplications and
accidents. It has also been reported that there was little identification
of pests, diseases, life cycles, generations, hosts eto.,, and that few field
tests to determine optimal control measures had been psrformed. It was,
inter alia, with these problems and their possibls solutions in mind that the
Agricultural Research Centre (ARC) was formed within the Ministry of Agricul-
ture. This body seeks certain responsibilities as regards pestioides and
directing a long-term programme. At present, the agreed-upon responsibilities
of its Permanent Pesticide Committee, whioh are givem in full in annex IT, are
broadly as follows:

Identification of pests and diseases of economic importance and the
evolving of optimal control measures ;
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Fephasis on all aspects of safety and low mamm~'ian tovicjtv;

Recommending legislation desigmed tn secure the safe use of pesticides

and the importation of only the least hazardous products.

It is clear that safety is of paramount importance, and that economics

»f production must give place to safety. It follows that chemicais with com-
paratively long residual effects, which are usually the most economic and
which have the relatively highest mammalian toxicities, will be banned in
l.ibya, except for application under the supervision of the comparatively few
specialists. It follows also that pack sizes should be small (! kg or less)
for mos! pesticides for the many family farms, This also affects the aconomic
use, since the cost per kilogram of small packs is more than in large { 10- to
50-kg) ones, The advantage of 1-kg packs is that there will be little or no

stock oafry-over on the farm, where it could cause accidents.

The Pesticide Committee plans to classify pesticides in three categeries,
presumably by median lethal dose (50), usually oral: 1-50 mg/kg of body
weight for Category I, 50 to 200 mg/kg for Category II, and more than
200 mg/kg for Category III, with due consideration of dermal toxicity and,
particularly, in the arid Libyan climate, of the inhalation toxicity. Once
this categorization has been completed, it is proposed to recommend leginla~
tion limiting the use of the most toxic chemicals (those falling within
Categories T and TI), and to purchase and use them under the supervision of a
licenced operator ( agricultural engineer) or government operator, for which
the Spray Company qualifies. Some sources have reported that a law already
existed which forbade a private merchant from supplying a pesticide to a
farmer unless he had a signed certificate from an extension officer. How-
ever, the general view is that no such law has yet been enacted but will be
in future, along the lines that the Pesticide Committee expects to recommend.

A recent ministerial declaration has urged farmers to form, operate and
become members of co-operatives. It is reported by the Co-operative Section
in the Ninistry of Agriculture that: in 1973 there were 79 co-operatives,

with 16,447 members; by July 1974 there were 130 co-operatives with 74,459
-mbﬁuo

Most co-operatives are situated in irrigated areas. The members hold
50% of the capital, amd the Government the other 50f. They pay up to 3%

of their profits to members {f they are not used in the development of
facilities.




- 3) -

The pasticide subsidy is nayable only on the purchases of private fammers,
Nt on those of gnvernment agencies, Ninistries or the Projects. In May 1974,
the pesticide subnidy was increased to 60% on purchases mede by members of - -
repitives and dacreased to 40 for non—membars. From Jamuary 197’%, the cn-

'werative member sbtains a 60% subsidy, but the non-member receives mome.

The nommal et bulld-up 18 as ! | 'was Ceisf. purchase price plus 26
gives the de'ivered 1n-store cost, 1o which a maxi mm 12,04 mark-up may be
added to rroduce the gelling price t» the farmer. The General Company's selling
pr:-es inc'ude an average of 5% on the delivered store cost, which leaves the
co-operative abrut 1% maximum to cover its costas and yield a profit for its

members Hr for 1ncreased funds for new faciliti em,

An ther fact r that affects the use of pesticides and that largely deter
miries {srecasts >f their probable use 18 the way n which crops are marketed.
At nresent, the Agricultura)l Bank purchases, at fixed prices, all »f the wheat,
var.ey and >live 51! that are produced, and aimo Pays a fizxed price for ground-
nuts and almonds. The Ministry Hf Industry buys dates at a fized price, and
the Agricu'tura’ “rop Marketing Company at Al-Hadaba also buys in some fruit

t> market along with ite >wn produce,

The "rganization at Al-Hadaba operates a tomato camming factory with an
annual capacity of 1,200 tons and has comtrected for fresh tomatoer at the
price of 1D 0.020/kg. At a yisld of 35 tons/ka, growers would show a profit,
but at this time a good yield is only 18 tons/ha. (A new fixed price of
LD 0,050 is being negotiated.) The net resvit has been that the farmers
deiiver to the merchants at the markets large quantities of tomatoes amd other
perishable crops at the height of thy season. Such giuts drive prices moc low
that the growers are unlikely to make a profit, amd much of the produce is
wasted, There appear to be no processing plants or cold-storage facilities
to help absorb peak production,

The co-operatives are not yet involved in crop merketing and would find
1t costly to provide the needed facilities for processing, greding (whioh is
increasingly important as consumers become more sophisticated and ezacting),
or for cold storage, unless govermaemt financing were to be arremged.

A shortage of spraying equipment is reported to be a major liniting festor
in the use of pesticides, but it is aleo reported that aamy fareere whe slready

use pesticides possess their own machines., In addition the Agriouwlturel Wodoria
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havet 22 100~1itre power spragers, H00 Y0-1itre hand arrayrra, and o,
H-litre and 10-/itre knapsack sprayers, and the Minietry of Agricu v han
o H00=1itre nower aprayers and 18 importing L0 more 500~ 11 tre and W= e

cWer snreyers,

There has been no commercial user f weed killerm exant at (ieba \vhd e,
whnere it is reported that !50,000 t1tres were purchamed for | D Ahiry ey
avray 50,000 ha 'n 1974, The application was made by 3 Swedimh Contract r,
and the source of the weed killer is repirted aa Amchem. 1t 12 cons)dered
nmbable that the comt included the apnlication as wel) an the chemioal -
self, which was probably an ester of 2,4-D, f-rmulated for aerrvv agre v oar o,
neobably containing ne more than 240 Z ad equivalent per |itre, iTAamOY ine,
Hyvar X and Tref 'an have been imported but ':itle used, as fieid trin a f
these agents have not heen complated,

Insecticides appear to be used nly a8 a curative measure, wher inmect
populations are hish, and not am 3 rp vont Vi A wrappate F apgoacts o o b,
heen imnorted in the past ncluding narathy on, Eatine, 20! ne and Anth: yownd
recantly Neta-Systox R, which has reported t. be rhytotoxic and which, t, the
writer's knowledge, had not been proved previ usly, when used as rec mended,
Field trials are desirable. As with al! other pesticides, fungicides are
generally economical only “n irrigated crops 1n libym. The nly exception is
fungicide seed dressing on rein-watered cereals, Quantition f dremmod ~arng!
seed have been imported from Tamisia.

There is a marked difference of Opinion n the use of miners' 51 in
Libpae It is clear that a maximm of 300 tons was used in 1Y7i. The last
purchase was made in that year, and none was purchased for 1974, since the
stock carry-over is reported to be sufficient. T™e latest prices known for
Agrumo) (from Sariaf, Italy, the composition >f which is stated as: S0
vaseline ofl, 20K emulsives amd an index of unsulfonable residue greater than
95%) in September 1974, were $0.6! per litre 1n 18-1itre tine and 80.87 per
litre in 6=litre tine, c.i.f. Pripoli. These prices compars with the 197}
prices of $0.36 per litre c.i.f,, whem the posted price of Libysn 0i 1 was
88 per bdarrel, ut which was 815 per barre! at this writing, indicating that
the mineral o1l price has risem proportionally with the pasted prices for
petro l eun,
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"he advantages of mineral oi! are its non-toxicity t» man and predators
and the 1nabi 1ty ‘f inrects t~ deve! n 2 regigtince ¢tn itm phvaical actinm,
"ts d:sadvantasrs are ta comparatively poor perforwmance (comnrad to
marathy r, Suthion) and the risk of demaging trees and fruit if used when

they are -t at the dormant stage,

In Libya, mineral i) is used for scale control on olives, citrus and
stone fruite., It shou!d be appiied aimost entirely during winter and in the
minion Of many, only on irrigated crops and not on rain-watered olives,

- Thre >pinion 18 clearly debatable, )

Minecra! i1 can be, and '8, used in some countries as an additive at low
rates t- severa’' insecticides and weed killers such as Atrazine, with the
advantage that the active ingredisnt of the insecticide or weed killer can
te reduced, A recommendation for the use of mineral oil can only be made
friiowing fr1eld trials to identify the precise application rate at which {t
verforms without causing damage.

The chrice Hf emulgifier is important because some have stronger activity
in amuls fying i’ with water than octhers, and because the higher the content
f emulsifiers in the formulation, the greater the risk of phytoxicity,

Where sprayers with str-.g agitators are avai lable, the 97% emulsifiable
minera 11 18 ften used. This material contains a lower percentage of
emulsifiers than the stock emulsion (white oi1 or citrus oil, which is usually
A0/ mineral il and is pre-mixed with water), On addition of water in the
anray tank, the stock emulsion (such as Agrumol) requires wach less agitation
than a 97% emulsifiable mineral cile The smaller the sprayer, the less agita~
tion is pomsible, with the consequent prefsrence for an M stock emulsion,
which can resuit in a greater risk of phytoxicity.

Only Agrumol and Siapi's mineral oils have been imported to Libya during
the past two years,

BPNC has reported that the Ministry of Agriculture was erecting a plant
to refine mineral oil, It also reports that, apart froas kerosene, nc solvents
are available in Libys, and that it imported 50 tone of tolueme and some light
arcmatic naphtha (LAN) but no xyleme. e refinery at As-Sewia only separates

ut a multi-component hydrocarbon oi1 and has mo Plan to separate any spesific
.Olvmt.n
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Table A-2 shows that the imports of formulated peaticider hy th. ionepy
Company were 234 tons in 1972, 1,16E tons in 1973 and 535 tons in 1774, at the
time of writing, A total of 892 tons was identified by the writir durine
visitn to the General Company, but subuequent reportg to the Mimistry
Agriculture listed an additional import nf 27 tons, largely owing t» an
additional 113 tons of zineb-30. The higher import estimate 18 shown in
table A=2,

Table A-3 in annex I lists the writer's estimates ~f the 973 1mports hy
niivate merchants and the CAD Pro jects. They total 402 tona, including
112 tons of sulphur, most of which is micronized, If the mill required for
the wettable powders could grind 1t sufficiently fine, lump suinhur, i1mnortod
lump sulphur or localiy produced material, 1f avaitable, could be micronized
in it,

Table 3 shows that about 1,67) tons of nesticides and 11 - ..d 4EONLR werpe
imported by the General Company in 1973, Inspection of thig table roves:s
that the inatallation of a plant t» formulate pasticide s, ingecticide and
fungicide Wi’s and mineral 0il, and a aeparate liquid mixing nint ©r weed

killers is worthy of investigatinn.

An important consumer of pesticides is the Agricultural Cron Marketing
Company at Al-Hadabe. During the period from October 1972 to 3eptember 1973,
when it comtrolled 43 fams with a total area of 3,000 ha, it used the £l s
ing pesticides in the vwlumes shown:

Preduct Tons
Cupravit
Namagon-DD
Coresan
Anthraco 1
Sulphur W
Ferrous sulphate
Tekel

-
MO

AMrin 0 W
Mpteren-80
Lobagoid

Agrese 1

orkit

Pretein bait
Oepper sulphate
Dagfolan

Trellan
Gremomne

.
S,

ot

b

Total

f
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{r v e used 120 tong of mineral oi 1y or one third of the tota)! amount used
o Tahya an that year,  Tn 1974, however, this organiszation controlled only
Shthay smince the sther 2,°00 ha had been allocated to individual farmers,

[t drawe 2! “f ts npasticide requirements from the Genera! Company.

Tab'e 40 Imp rts Hf pesticider and allied pryducts ints Tibya
hy the Genorpa)d “rmpany and by private merchants
and the ARD Projacts in 1971

(Kil grams)
Genera i "rivate merchants

Boamaiati o Company and ARD Projects Total
W ipgecty i deg 198 9R0 86 000 284 980
A ;npmﬂ:rjidpg/.-’f‘ungif‘idv 312 Ro% 107 800 420 625
Dusts 32 000 - 32 000
sranuales i 000 3 000 33 000
Sutnhur (mainly WP) 2R 000 112 000 140 000
doed kitier liquid 17 300 15% 000 172 300
Need Killop WP 10 015 - 10 015
Mineral ~i1 807 300 080 16 000 316 080
Foirdnl a0 7% 000 6 000 81 000

Total true nesticides 1 004 200 485 B0O 1 490 000
liquid fertilizer 66 000 - 66 000
Rodent bait 10 %00 - 10 500
Bird repellent W 28 000 10 000 38 000
Snail bhait 45 000 6 000 51 000
Pratein bait 12 000 - 12 000
Parad:chinrobenzene 2 000 - 2 000

Trtal 1 167 700 501 800 1 669 500

Table 4 1ints the pesticides on which a subsidy is payable by private
farmers Uy the Agricultural Bank and the importers from whom they must be
purchased to qualify for it. Purchases by sovernment Agencies are not sub-
sidized, 80 in 1973 the 204 tons purchased by the Agricultural Crop Market-
ing Company at Al-Hadaba, the 51 tons purchased by the Ninistries and the
225 tons purchased by the ARD Projects did not qualify for it (table A-3).
When this total of 480 tons is subtracted from the total of 1,670 tons showm

in table 3}, 1,190 tons remain, which should represemt materials which were

used by private farmers and would thus qualify for the subsidy. Thus, al-
though the subsidy is generous, it is not being used, as fully as might have
heen hoped, to promote the use of pesticides to incresse agricultural production,
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Table 4. Sales of pesticides to private farmers in Libya by the
Genersl Comp and by private merchants that were
subsidized by the Agricultural Bank in 1972 b/
and 1973 ¢/

(Kilograms or litres)
1972 1973 |

Oenerel Private General Private

Company merchant Company merchant
Product sales sales sales ssles
Dipterex 80 1 552 383 17 237 206
Sevin %0 1 648 2 683
Lomocrusk 978 935
Lomocrusk 2§ 5
Morkit 80 W 315 10
Malathion 17 %60 873 26 128 <79
Dimethoate 40 IC 5 9% 462 10 891 156
White oil 1178 60 6 326 420
Tekel/Palon 200 12 833
Tedion 8 54 5
Cuprevi tam ) oy 4 059
Vitam N (maned) 1 616 348 3 072 10
Vitam A (sined 70) 145 263
Vitam Extre (sined 80) 25% 399 } 718
Nicronised sulphur 8 147 142 865
White sulphur 3w 3
Copper sulphate 425
Adhesive 1 41) __!3 925 5

Total 34 081 9 383 229 041 5 389

8/ The subsidy amounted to one half of the selling price.
¥ Tetal, WD 11,380,
@/ Total, LD 48,670,
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At present, there is only one manufacturer of the weed killer Hyvar X
(bromacy 1) WP, the patent for which is held by Dupont, an organization that
normally 18 unwi!ling to sell technical materiais, (The same holds true for
Lebaycid, which 18 owned by Bayer.) Snail bait (metaldehyde ».¢ ¢ , “Mand

rodent ¢t ( wartarin u.o‘.,',) can be formulated with bran. A1l »f these prodiat

ffer prgsibr v ties for eal formulation. Als), nitrogen-phospho rus-

prtagsium ( NF'n : 1 1=4-b) could presumably be formulated locally, 1

Because f the considerable rigk of contamination, weed killers must be
mixed 1n 1 separate nlant at some distance from an insecticide or fungicide
plant, msequently, if the Jebal Akhdar Pro ject plans to continue the use
of hormine weed ki 1lers, the installation »f a weed-killer liquid mixing

piant at Benghazi should be eonsidered,

Ptimim regticide vas n a7y (tabje A-4), which has been calculated from
the data 'n crop areas presented in table A-1 and the data on sptimum pesti-
cide application against specific pests (table A-5), which are reflected in
the data on pesticide imports in that year shown in table 3, indicate the

actual imrHrts and oSptimum use of white 5i1 (plus Folidol) and other true

pesticides as fr1lows:

Actual imports Optimum use
(tons) (tons)
White o1 plus Folido] 197 1 503
Other true pesticides 1 093 2 455
Total 1 490 3 958

It can be seen that imports of white 0il, including a white oil-Folidol
mixture, were 26% of optimum use, The use of white o1l in 1973 is estimated
to have been slightly more than 316 tons (table 3), which is about 204 of
the estimated optimum use for scalicides,

On livestock

In 1973, the sheep and cattle populations of Libys were assumed to be
about the same as they had been in the preceding year, namely 2,3 million
sheep and 108,000 cattle (table 5). Their most important ectoparasites
are the mites that cause sarcoptic mange in sheep, and ticks that infest both
sheep and cattle. 'The extent and importance of these infutationq and ths
damage they cause are not known, but most privately-owned shsep are dipped
8t least once annually, and those controlled by the Sheep Project four times
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annually, except at the operation at Sirt, where the animals are said to be
dipped six times annually between the April shearing and the foilowing
sentember, The average commercial sheep flock numbers 300 to 400 head, but
gsome »f these flocks are nomadic and are rarely brought to the dipping sites.

Cattle are normally sprayed once yearly,

Table 5, Present and projected numbers of sheep and cattle
% in Libya, 1972-1985

; (Thousands)
 Livestock 1972 1975 1976 1977 1978 1979 1980 1985
Sheep, privately
owned - - - - - - 4 100 6 000
} Sheep, govern-
! ment owned - - - - - - 500 700
‘ Total 2300 3000 3300 3600 3900 4200 4600 6 700
Local cattle - - - - - - 108 108
Improved cattle - - - - - - 162 187
Total 108 120 150 180 210 240 270 295
Source: 1972 figures from Production rbook, 1972 vol. 26 (Rome, FAO,
1973), p. 186 and 189 ; 1975-197F flgures are the consultant's estimates;
1980 and 1985 figures from Ministry of Planning.

The preparatiorn normally used for both sheep and cattle is Camatox
Superfluid Concentrate BC, which has been used in Libya since 1968, 1t
contains 20% (v/v) lindane. It is diluted 1:800 with water to control lice,
flies and ticks and 111,000 for use against the mange mites. It is imported
from the United Kingdom at a cost, in September 1974, of £13 per 160-oz
gallon, c.i.f. Tripoli. While no resistance to this material has been
identified, no comparative field trials have Yet bsen undsrtaken.

The Veterinary Department of the Ministry of Agriculture provides the
insecticids and ths facilities for the movable dips and spray equipment free
of charge, once a year, at various points in Libya, to which private owners
bring their animals on a publicised date, to have them treated by Veterinary
Department personnel. The Veterinary Department reports importing the

j following quantities of Super Gamatox (lindane 20 EC) from the United Kingdom?

1972 2,067 gallons
1973 2,772 gnllons
1974 3,112 gallons
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In late 1474 the National Pharmaceutical Company (NPC) took responsibility for
such imports and brought in 9,000 litres of Nexadip (20% 1indme) EC from the
Federal Republic of Germany, at LD 0.743 litre c.i.f. Tripoli, which is

nearly one third of the price of the British material,

Roth »f these preparations contain 20% lindane. In the former it is nrure
gamma tsomer, vut the latter @178y contains 6,5 alpha and beta isomers of benzine
hex vhioride (BHC), which are reported to accumulate in animal tissuers. These tw
is mers have a higher mammalian toxicity than the gamma isomer ( lindane), but
Nexadip 18 reported to be safe, provided that the normal precautions associated
with dipring are taken. The United 3tates Food and Drug Administrati »n Handbonk
N>. 331 'ists details of the current findings, hazards and precautions con-

cerning the alpha and beta isomers of BHT,

Three 5f the CAD Projects, Kufra, Gebal Akhdar and Geffara, are reported
t> import their >wn animal dip and spray requirements, as do the three animal
rrejects that report in the Ministry of Agriculture, namely, the Dairy Cattle
Project, the Sheep Project and the Poultry Project,

From inforrmation obtained and estimates made, it is concluded that the

test estimate of use and imports of lindane 20% FC in 1973 was:

Gallons
Veterirary Department 6,000
Kufra P1oject 2,000
Gebal Akhdar Project 200
Geffara P'ro ject 20
Dairy Cattle Project 50
Sheep Project 30C
Poultry Project 50

This total of 8,620 gallons 18 equivalent to 39,186 litres of 20% lindarne EC,
or 1,837 kg of active (100%) lindane.

These figures represent the estimated actual imports. Individual use
figures may differ from these because of one department or project drawing
supplies from another. It is doubtful that private merchants imported any
significant quantity in 1973. No imports are known, and the authorities have
reported that the product was difficult to obtain. Had it been otherwise,

more would have been used.

In 1973, lindane 20% was at an average dilution rate of 1:1,000, and
5 litres of dip per sheep suggests an average of 3.5 dips per sheep, or

slightly less, plus 1 or 2 sprays on some cattle (at 10-15 litres of spray
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per animal) and on some camels. Bayer's Asuntol (coumaphos) has been tested,

but i8 not used commercially in Libya as either a dip or spray.

No important animal ectoparasites other than ticks and mites are known to
be treated in Libya. The Poultry Project used 5 kg each of DDT louse powder
and Gamatox miticide powder (BHC) for lice and mites in 1973, The Dairy
Cattle Project used 160 gallona of pyrethrir, “7 in 1374 far the contrnl ~f
flies and mosquitoes in dairy buildings, but planned t» change to Neo-
Pybuthrin (see table A-6) in 1974.

In public heal*h

During 1973 NPC imported pesticide requirements of the Ministry of
Health, These imports and their reported use by the Ministry are shown in

table A-6 in amnex I.

The Health Moderia in each Mohafza normally draw their requirements from
the Miniatry of Health, but they appear to make purchases elsewhers when the
stocks of the Ministry are exhausted.

The municipality of Tripoli normally draws its supplies from the Ministry
of Health. The only other municipality that has a medical officer who contmls
public health spraying within its own area is Benghazi,

Other public health spraying is done by the Ministry, the individual
Health Moderia, and the two largest municipalities, with their own ground power
sprayers and spraying teams, The Ministry has imported a number of powered
fogging machines and plans to import 40 more for distribution throughout the
country. The Ministry is considering helicopter arial application, and a
successful demonstration has already been given using Reslin, a bioresmethrin

pyrethroid formulation,

In 1973, a change took place among the importers of public hralth insecti-
cides. The total use (tons) of these insecticides in 1973 is considered to be
more than the imports shown in table A-6 and is estimated to have been:

DDT 75% WP (WHO specifications) 18
Lindane-50 EC fog solution 10
Lindane-20 EC 3o
Bromophos 40% (various liquid grades) 56

Bromophos WP (probably 25 WP) 30
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Yalathion=t7 @hn (4 snecifications) )
Matathioneho o >
Vyrethrum {cmoleyfiapte 0

Aereanls pgross weight, 14,539 tons, rounded to 16 tons

Tirh a tota’ estimat-d 1973 use f 79 tons, being 5) tona of wettable

©owders and 04 tone oF liquid tomeusscions. Tibya is now regarded a8 free
2f matarq, and routine malaria barrier spraying on the southem boundaries
veoreperted to have coased an March 1973, Mosquitoes and sand flies are the

major er-biems comtratled by nublic health spraying.

A seecinl situatior oxists in Trienli in that the General Cleaning
fomeany, wheb i vaet Hf the Trinoli Mshafza Health Moderia, was responsaible
v the spray »  f gslaughter—~houses and rubbish tips. Tt reported drawing
marterly supe! oo from the Ministry of Health of Folidol M 50 (methyl parathion
FCA00 g/1itre) and a second insecticide labelled only "M.0.H. Libya", and
nsing 4,000 litres of the former at a dilution rate of 1:200 parts water, and

75900 Titres ~f the latter at 1:150 parts water, annually,

"oring 1974 there has been a perceptible sWwing to the use of Neo=-Pybuthrin

lTim*d rormulaticong (gase table A=6),

Tw: nrivate merchants were identified who continued to import insecticide
formatations for nublie health use, for the account of the authorities, their
imports are included in the use figures given ahove,

The Ministry of Health proposes to register public health insecticides and
thus to control their use more precisely as well as to ensure that they are freely
sold in the country of nrigin before they are imported into Libya. It wishes
to prevent the use nf organonhosphate insecticides such zs parathion and mala-
thion. The Ministry of Health advises the Ministry of Agriculture on the human
health hazards of pesticides for agriculture, but as Yet they have not agreed
on any classification,

For household purposes

Some troublesome domestic insects are flies, mosquitoes and, to a lesser
extent, cockroaches and ants. The important use period is from April to
September; most imports of frrmulations against them are imported during

January and February., The two in most general use are aerosols and liquids

for application by a small hand sprayer. Small volumes of both insecticide
powders and fly-bait gramies are used.
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ITn the nant, private merchants imported both aerosnls and liquid insenti-
cides, remelling them to wholesalers, who delivered them to reta:! shops, At
the same time, BPMC imported Shelltox liquid (cormposition DDVDP De6,5, inerts

0.11% and petroleum hydrocarbons to ]OO%) from shell and Flit from Easo,

In late 1973, legislation provided that, hencef rth, BYMC wiuld he the
sole importer of liquid insecticides, since they were petroleum—based product s,
In fact, BPMC began tn import them in March 19/4, and nrivate merchants
continued to import houschold insecticides, making a payment of 7.5 of the

Celefs value to BPMC.  Some private merchants still continue n this basia,

It is reported that an agreement exists enabling the Minizstey »f Arriculture

3 to permit the meparate import of insecticides for agricultural use,

The type, ~ompogitin and nackage sizes of the more important aspnaol wrd
liquid insecticides imported by BPMC in 1974 are shown in table A=’y The 19,1
imports »f hourehold insecticides have been estimited, and these fipgures ar.
presented in table A-8. 5hown 1n this table are the specified weights ~f th.
various packs, 18 shown n the containers and nacking slirs, Thesge weishts
were used to cempile the import statistics. Also shown ire the net Wweiphto g
with aerosols, the net weight differs from the specified woeight, While the
net weights are shown on some containers, in nther cases th.oa. fisures aro

egtimates,

As for data on imports in 1973, although RPMC hag indicated that it ho-
figures, or at least estimatea, for that year, none have heen released, [t
was therefore necessary to estimate the 1973 sales and import figures for
hcusehold pesticides by combining them with the 1973 figures for the ather
three classifications of true pesticides, name .y thoge for crops, for live-
stock and for public health (table 1),

Tue 1974 sales forecast for domestic insecticides, as calculated by the
Sales Department of BPMC, are presented in table 6. In this connexion, it is
pertinent ‘hat, during that year, there was a perceptible trend towards arrosols
from liquid preparations in a rapidly developing market. This development was
% largely owing to an embargo of the cheaper Flyol and Shelltox that had been

imported previously, but which, in 1974 sold at wholesale prices of, respec-
tively, LD 0.45 and LD 0.66 per 128-0z gallon, compared with the 1974 imports
of the Montacatini liquid insecticide containing ths more expensive pyrethroids,
which had had a wholesale price of LD 1,02 per 128-0z gallon. BPMC estimated




that {ts eales, by the end of 1974, would be 1,500 tons of liquid insecticide,
largely of 1973 stocks of Shelltox and Flyol, since there was consumer price

resistance to the new Montacatini liquid.

Table 6, Forecast of 1974 sales of household insecticides in Libya

Specified weight

Size Number of
‘raduct (02) packs Oz Kg _

ILow quality aernsol 12 1 000 340 100
Medium quality aeroso} 12 200 68 000
Medium quality aerosol 18 800 408 100
High quality acrosol 8 150 4 000
High quality aerosol 16 350 158 700
High quality aerosol 18 50 25 500
Total aerosols 550 1 004 400

liquid insecticides 16 15 34 000
32 175 158 700

500 1 814 000

Total liquid 750 2 006 700

Source: Brega Petroleum Marketing Company.

BPMC estimated that its aerosol sales by the end of 1974 would account for
one half its 1974 imports.

In 1974, the private merchants continued to import aerosols but apparently
not liquid insecticides., Because of their market knowledge, they can be expected
to have sold a larger proportion of their imports than BPMC. BPMC sells through
its petrol stations ~nd to wholesalers. Private merchants who import are also

usually wholesalers.

The entimates for imports and sales of household pesticides in 1973 and
1974 are shown in table 7.

The data presented in this table indicate a total of 3,050 tons epecified
weight of household insecticide imports in 1973, It must be emphasised that,
this figure is the best estimate, in the absence of any actual figures, and
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tends towards understatement, as it is conceivable that the actual figures

for 1973 would be as muoh as 400 tons greater.

Table 7. Estimated imports and sales of household insecticides
in Libya, 1973 and 1974
(Tons of specified weight)

1973 1974
Imports Sales Imports Sales
Liquids
BPMC 1 551
Private merchants -
Total liquid 1 450 1 400 1 551 1 500
Aerosols
BPNC 1 497 7150
Private merchants 1133 900
Total aerosols 1 600 1 400 2 630 1 650
Total 3 050 2 800 4 181 3 150

BPMC expects to bring its lubricating oil plant at As-Zawia on stream
in 1974. It is importing the appropriate mineral oils and additives as well
as sheet metal for fabricating tin containers in which t> pack the products,

In early September 1974, BPNC indicated that it proposed to mix li quid
insecticides at As-Zawia for household use, utilizing locally produced
deodorized kerosene, and would reserve funds in its 1975 budget, then in
preparation, for a mixing and packing plant.

BPNC is ideally placed to erect and operatie such a plant and to market
its production, since it already has a plant at As-Sawia, with services; is
primarily responsible for the import, export and domestic sarketing of .

petroleum—based products; and has already begun to market household insecti-
cides in Libya.

BPNC has denied a report that it not only intends tc produce liquid
inseoticides but was contemplating the production (filling) of aerosol
insecticides and could be expected to request tenders for a suitable plant
in the near future. Nevertheless, such a development is clearly s possibility
for the future,




For the purpose of the present study, it was necessary to compare the
cost of locally formulated products of the same composition as those now
being 1mported, the cost of which i1s known, Nevertheless, altermative formu-

tations should be considered for mixing in Lihya,

Jome am crtant cvipta for consideration in this connexion aret

The extent to which the market for liquide overiaps that for aerosols.
There i8 a possibility that the real market for aermsols is for indoor
use, whiie that for liquids is partly outdoor, and partly indoor
especially among the l1ower income groups, Therefre, while safety 18
mire arrortant than economy in this context, there is a need for a non-
toxic (masmalian) and therefore nonresidual, liquid insecticides for
use 1ndoore, similar to aerosol formulations and, separately, a liquid
insectic~ide for sutdoor use snly, with a residual effect,

Jne >f the best aerisols available in Libya is Bayer's Baygon (con-
taining 24 aprocarb and 0.6% DDVP), since it is effective in control-
‘ing all domestic insecte and prcvides a degree of residual effect.
Approcarb, the important active ingredient, is still under Bayer
patent, and this company may prefer not to sell the technical material,
However, a 1liquid concentrate may be available. Bayer makes and sells
in Ttaly, an aerosol also called Baygon that contains only DDVP at
0.6% as active ingredient,

The virtual banning of DDT and lindane for household use in Libya
means that an altemative active ingredient must be chosen, if any
persistence is expected. One possibility is diasinon, but the
environmentaliste may prefer a liquid containing 1% pDVP,

BPMC requests a definitive statement from the appropriate United Nations
agency regarding the human health hasards and implications of use in house-
hold insecticide aerosols and liquid formulations of DDT, lindane, DDVP,
biocaltethrin and bioresmethrin at varying concentrations of active material,
Manufacturers of aerosols tend to change the active ingredient composition
yet maintain the same trade name or trade mark. The trend is towards inclu-~
sion of the less toxic but more expensive pyrethroids bioresmethrin and, to
a lesser extent, bioallethrin, rather than pyrethrins,

Several reports suggest that up to 25% of the aerosols imported into

Libya are re~exported to neighbouring countries in small lots. Market research |

is necessary to identify the extent and importance of any profitable export
market for Lityan aerosol products. Libyan trede statistios show mo emports
Oor re-exports under tariff item No. 599,200 for insectioides, imcluding serosols|
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The active ingradient (1005) requirements for local formulations of
househnld insecticides in a volume equal to 1973 imports would be, on the
following asewmptions i

If all liquids were of the Montacatini formulation (see table A-7,
item 6) ¢

?17.5 kg bioallethrin
290 kg bioresmethrin
870 kg piperony! butoxide

If the net weight of all aeromols were 638 of the specified weight,
and if 66K by weight was of the composition shown in table A-7,
item 1, and if 346 was composed of the active ingredients showm in
table A-7, item 41

3,991.7 kg DOVP

2,701.% kg piperonyl butoxide
68%5.4 kg bdioallethrin
68.5 kg bioresmethrin

for & nat weight of 1,450 tons of liquid imseciicide (at sp.gr. 1) and
1,008 tons aerosol forwulations (at sp.gr. 1), totalling 2,458 tons net weight,

Duties o c

Tariff item No. 599.200 is described in table 2, It comprises all pesti-
cides, including aerosols, and also diminfectants. Goods classified under
this tariff number enter Libya free of duty.

This tariff item appears to be based upon the former SITC No. 599,02,
which has now become BTN }8.11. In most countries, this tariff refers only
to pesticides that are reedy formulated, and not to techniocal materials used
for their subsequent formulation. Unless otherwise provided in the tariff,
technical pesticide materials are normally classified according to the chemical
group to which they appear to belong, reather than hy their intended end-use.

Por this reason, an snomaly hes arisen in many ocountries wishing to
encourage loocal pesticide formulation, where no tariff action has been taken,
in that formmlated pesticides enter free of duty; but a duty, sometimes sub-
§ stantial, is levied on *chnical materials and additives intended for subse-
" quent formulation and end-pesticide use.

It is therefore proposed that, to awoid subsequent prodlems, action
should be taken in advance of imports of technioal materials, to have them
classified under a duty-free item. At present, some technical materials might
be classified wnder tariff items on whioh a duty is levied, partioularly
"chesioal products and preparetions not elsewhere specified”.
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The packaging of pesticides

The si7e of unit or ~onsumer pack >f pesticides is influenced by:

Safety. This -onsideratidn is particularly important where the majnrity
af pesticide consumers farw smail areas and would be unlikely to use al
1 -kg untt 1t one time, A half-empty pack consitutes a hazard to
tesa-informed members of the farmer's family and can resuit in accidents,
vrod ru et £rliow s that, the more toxic the product, the smal er
the s:17ze of the pack,

heonomic cons.derations and convenience. Normally, the 'arger the pack
size, the lower the cost of packing and packaging materials per unit of i
werght or volume, Large-scale farmers or contractors who spray large '
areas nbjrct to spending time opening many small packs and prefer to

use several arge ones, normally 25— or Y0-kg, for powler, and at least
“) ditrea for !iquids and, if they have the handling equipment, up to
2h)=-titre drums, The larger the pack, the less the storage space
required and the lower the transport charges incurred per unit of weight
vy lume,

Ir. libya, however, prinrity must be given tn safety, so 1-kg or l-tlitre
racks are pronosed for general use. 3ome may suppor® packing in 0.5 kg packs,
but for most resticide formuiations in current use, 0.5 kg would be sufficient
on.vy far a single application on 0.25% ha or less, Thus, 1-kg packs are proposed
for general agricultura! crop use, The Projecte or the Spray Company may make
a zage [or 29-kg or 50-kg packs, but in this case care must be taken to ensure
that they are not subsequently broken down in pesticide stores for repacking

mt> uniabelled paper bags or tins, for use by the private farmmers.

The majority of the animal dips and sprays are purchased and applied by
wthorities and the Projects. For this reason a 2, ‘itre drum packing is propos: §
ldeally, all treatment should be supervised by trained Yersonnel, and perhaps
the number of applications increased. If there are insuf’icient personnel to
undertake this work and it is judged that farmers are competent to do their
wn dipoing safely, consideration should be given to 1-litre packs for ]
lindane 20 BC, Public health insecticides are purchased and applied exc lusively
by the authorities with their own equipment and personnel. Insecticides for

this use are therefore proposed in 25-kg and 25-1itre drums.

Household insecticides are of low toxicity, and their pack size should
be based on a convenience and market requirements. The present 32-0z and 128-ot |
cans are suitable for liquids.

Aerosols constitute a health harard, and there is a trend towards the
@mallest realistic size in some countries, which is judged to be 4 os., How

ever, 8 oz is satisfactory. In l.ibya, ideally the use of only 8-osz containers
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at prasent might »rove more economical than a range of sizes up to 18 oz, It

i8 proposed that >nly two sizes, 8 oz and 1?2 0z, be marketed.

It is understood that the minimum annua! market for which a comnleteiy
integrated aerosc! plant would be economic is §)-50 million units. OJuch a
plant could manuf icture the arrosol shel!l, caps and perhaps the valve, farmulate
the pesticide and pressure-fill|l the shells with nesticide and propellants,
However, Libya's iercsol use is but a fraction of this figure, but it s
proposed that UNIDO be asked whether the current and forecast market apnpears
to justify detail~d examination by a UNID) expert f the economic benefits to
be gained by formilating and f11iing aerosni insecticides in [ybya, probably
importing the containers and caps and certainly the valves initially., Pressure
packs such as aer)sols are normally o>f tin plate and sometimes >f aluminium,
Current aeroso! use estimates and forecasts are discussed separately in the
present report, Iliquid pesticides should be packed as follows:

1-litre cans, if the material is cormsive or toxic (for examnle,
Folidol oil, dimethoate, malathion, Lebaycid, DD and Kelthane) ideally
in aluminium cans, but these would have to be imported. Lacquer-
varnished tin-plate cans would be suitable and would be more convenient
tf local manufacture of them were to be undertaken in lihya in the
future;

l-=litre packs, if the material is non-cormsgive and non-toxic { for
example, Tadion) may be packed in tin-plate cans;

25 litre, and larger packs, if corrosive or toxic (see above, and
lindane 20 BC) in epoxy (double epicoat) lined mild steel drums;

25-litre and larger packs, if non-corrosive and non-toxic (Tedion,
Nexion and pyrethroids) in mild steel drums.

Hormone weed killer liquid formulations such as ?,4-D are corrosive but are
frequently packed in mild steel drums because of their lower cost. They do
not normally constitute a problem in this packing if used within two yeau.l/
It is safer, however, bui more coetly, to pack these weed killers in epoxy-
lined mild steel drums., Since 22 litres of mineral oil is the minimum hectare
requirement, this size is proposed, in a mild steel drum, and in 1-litre tin-

plate cans,

Pesticide powders should be packed in:

1-kg packs, if toxic (Ceresan and aldrin) in 400-geuge gusset-type
polysthylene bags, heat sealed, in a labelled tin, with 24 tins to a
corrugated board shipping carton;

y Disposable plastic containers are used for water-soluble weed killers
of low toxicity in some countries, but the risk exists of their subsequent use
for drinking wafer,
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'=k & packs, if non-toxic ( DDT, sulphur, Dipterex, Savin, COC, zineb
and maneb) 1n a 400-gauge, gusset-type, heat-sealed polyethylene bag
in a labe'led ruter paper bnard carton (similar to Bayer's new pack
f r Dipterex), with 24 l-kg packs to a corrugated board shipping
cartng

“h-kg packs 1n a ?“O-pauge polyethylene bag appropriately closed in an
‘uter fibreboard drum,
labe's should be firfmmly fixed to cans, tins and drums, and, if possible,

rrintrd Sn paper-board cartons., Ideally, pesticides should be classifi exi
1~ rdins to their toxicity, and a colour selectod for the labels of eacn of
the three normal pesticide categories ( see the section on present pesticide
uge on ~rops wove)., Normally red is used for category I pesticides, and a
ska® is prrminently displayed s>n the label. Full directions and safety pre-

a1-iny s must e printed on the label ‘n Arabic,

Pesticides should be stored under cover and, ideally, in conditions where
rxtremes Hf temnerature can be avoided. Toxic chemicals should be kept in a
separate store under lock and key, and a poison register maintained, showing
incoming product, existing stocks and signatures obtained for all outgoing

product.

A p>int worthy of consideration is the production and marketing of a
~r'n compnsite pesticide pack, containing a sufficient quantity of all of the
pesticides required for a single application to control the pests and diseases
sn a epecific crop, The optimum pesticide applications for the major crops in
Tibya are set nut in table A-7., A conposite pack for one applica-
tion on O.,% ha of melons would contain: 1 kg sulphur, 1 kg Dinterex 80,
ie5 litres malathion 90 ¥ and 1.5 litre Kelthane 18,5 EC, Composite packs
containing both powders and liquids are unsatisfactory, so the malathion EC
would have to be changed to 1.5 kg malathion 50 W or 3 kg malathion 25 W, and
the Kelthane FC to 1.5 kg Kelthane 18.5 WP,

Fach product should be packed and labelled separately (as above) and the
four products in the nresent example packaged in a corrugated board outer

carton,

These composite packs can be made up for any crop, on any area basis or
per 500, 1,000 or 2,000 litres of spray. This approach is valuable in helping
farmers to appreciate the necessity of a spray schedule that includes the use
of specific chemicals to control specific pests in a particular crop, and the




correct dosage, This can obviously promote increased production of high-
value cash crops and takes a little pressure off the extension officers.

Once started, such a promotion prograsme must be sustained, ntherwise
large stocks of various pesticides can be left in what may be consid~red

unusual pack sizns, which must then be repacked into more conventirnal sizes,

3oluble packs of wettaole powder have been under test for five yrars in

some countries, hut their commercial use cannot yet be recommended,




H.  FORGCAST USE OF PLOTICI DES

The torecasts of pesticide use in the four separate use sectors are
ertirmtes,  Yheir bases have been accepted by some, but certainly not by all,

ih'erestod anc knowledgeable persons visited 1n each sector in Libya.

In the thriving: and dynamic economic climate of Libya, these estimates
May prove to be tuo conservative, Whenever applicable, particularly in the
agricul tural sector, thece pesticide forecasts are qualified, and the
assumptions made are considered 1n the appropriate sections of the present

report and 1ts annexes,

#orecasts arv based on the continuous use of known and currently used
pesticides. Clearly, as insect resistance develops to an insecticide, or if
few G superior products become avallable in the future, tne use pattern will
sadage.  However, 1t 18 unlikely that the volume of formulated products
ruejulres will change Jdramatically within the context of the required capacity
<1 tn. iivyan pesticide formulating plant., It 18 alsu possible that as the
activ. maierials change, adjustments in plant may be necessary, influenced
{ir wxample by texacity, corrosiveness, melting point or required particle

Gl il e

Th:.re could be a perceptible increase in the use of wettable powder
tormulations (particularly for fruit, where they are generally less phytotoxic
than zmulsifiable concentrates) over the figures forecast, as changes in use
of active materials occur in the future. Equally, a major programme of arid
spraying, particularly in the prouject areas, could result in a trend toward

ultra-low volume (ULV) liquid formulations being required.

un crops

This forecast of pesticide use is based upons

The 1975 Plan of the Ministry of Agriculture and the 1980 and 1985
projected irrigated crop areas drawn up by the Ministry of Planning,
shown in ann~x I, table A-1;
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The use of pesticides 1n irrigated areas only, except fur seed
dreesings on rain-watered cereals (table A-1);

The estimates of optimum pesticide application on known pests and
discases, as shown 1n table A-5;

The optimum pesticide use forecast in irrigated crops, as shown in
table A=4, However, 1t 1s rare for 100" of the optimum use to be
actually achieved;

A substantial increase in pesticide extension activities., The current
ratiy of extenmion officers intformed on pesticides is one for each
1,000 farmers. This ratio should 1deally be narrowed to 1:100;

A major programme to organize marketing of agricul tural produce,
particularly perishable crops, through food-processing plants, cold-
storage chains and markets, The Government may wish tu assist in
modulating the relative prices of agricultural produce and to
encourage of f-peak-season crop production;

A broadening of the Advisory Service on Pesticide Use and Application
and of pesticide distribution channels so as tu enable farmers to
secure supplies more readily.

The optimum use of the forecasts given in table A~4 indicate the pesticides
now used, which have been chosen in many cases becauee of their comparatively

low toxicity and high degree of safety.

It is forecast that:

Insecticide and fungicide wettable powders will continue to be used at
45% of the optimum, but on the increased area to the end of 1979, will
then riee to 5¢ ., and attein 557 in 1978 and 604 in 1980;

Insecticide emulsifiable concentrates will continue to be used at 40%
of the optimum to the end of 1975, thereafter 50%, reaching 557 in
1978 and attain 60% in 1980;

Weed killer use will be 708 of optimum to the end «f 1975, thereafter
80%, and rise to 90% in 1980;

Mineral oil use will rise, at moet, to 2% of the optimum in 1977, if
promoted. It is doubted if actual use will rise teyond 1,000 tons
annually in Libya, owing to the better performance of more toxic
scalicides, as has happened in other countriaes;

The use of rodent and saail baits will rise to 100 tons before 1935,
and bird-repellent wettable powder to 60 tons,
The annual forecast by type of formulation is shown in table 8.

It 18 proposed as the basis for planuing the equipment and capacity of a
pesticide formulating plant in Libya
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Table 5, Forecast demand for pesticides
in Libya, 1975-1985
(Tons)

1975 1976 1971 19718 1979 1980 1985 1

Insecticide/fungicide-WP 605 072 698 775 181 895 1 023

Insecticide EC 512 683 735 892 989 1 177 1 289
Weed kKiller WP 49 47 47 48 48 51 60
Weed killer .C 178 264 345 185 425 531 554
Minera. o1l 500 700 1 000 1000 1 000 1 000 900
itodent and snail baits 70 70 80 80 90 100 1oV
bird repellent 40 40 50 50 50 60 60

Total 1954 2476 2955 3230 3383 3814 3 986

The list of products shown in table A-4 includes D-D, whioh is unsuitable fc §
for local formulation., Fenthion, the technical matsrial for Lebaycid, is
available only from Bayer, which holds its patents and may not wish to sell it,

prefering to market its own formulations,

In 1971, two forecasts of the use of pesticidss in Libya were made.
The first was compiled by a committee of experts from the Ministries of
Agricul ture and of the Economy. This forecast was based on the use of these
materials on 104 of the irrigated land in 1972, and in each year thereafter ,
by their use on an additional 5% of the total irrigeted area. Thus, their forecs i
forecast was that, by 1975, pesticides would be in use on 25% of the total '
irrigated land in the country. The second forecast was prepared by ths ;
Industrial Research Centre(IRC), using data provided by the Ministry of Agricul tudl
and projected pesticide use to 1980, based on the use of pesticides on a
percentage of the total area under crops. These two forecasts are compared
in table A-9, where it can be seen they differ vsry considerably. It can bs
seen that these two earlier forecasts differ considerably, not only from those

presented here, but from each other,
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On livestock

The present and projected numbers of cattle and sheep in Libya are
presented in table 5. These figures incorporate the writer'e estimates of the
build-up of these flocks and herds during the years 1975 through 1979 and the
projections of the Ministry of Planning for the period from 1980 through 1985.

tor the purpose of this forecast, the following assumptions have been made:

The numbers of sheep and cattle forecast will be achieved;

All sheep will be dipped an average of four times annually during the
years 1975 to 1978 and five times annually thereafter;

One half of the cattle will be sprayed an average of twice annually

during 1975 to 1978 and, thereafter, 75% of the cattle will be sprayed
three times annually;

Lindane 20% EC will continue to perform satisfactorily at a dilution
rate of 1:,00C parts water, allowing an average of 5 litres of dip per
sheep per dipping, and 10 litres of spray per cow per spraying.

On this basis, the following volumes of lindane 20% EC use are forecast:

Litres Litres
1975 61 200 1979 110 400
1976 67 500 1980 121 075
1977 73 800 1985 174 137
1978 80 100

which, as 208 w/v lindane, would require the following amount of lindane
technical material in terms of active ingredient (100%):

Kilogranms Kilom
1975 12 240 1979 22 080
1976 13 500 1980 24 215
1977 14 760 1985 34 827
1978 16 020

It is almost certain that ectoparesites will develop a resistance to
lindane, as they have in other ocowntries, and that an alternative material
such a diasinon, coumpaphos or diomathion (Delnav) will de used. These newer
materials are usually formulated in different oconcentrations dwt require the




same standard dilulion rates with water; thus, the required volumes ol the
formulated dip emulsifiable concentraies would be similar to those indicated
above, ul thoush the weights ol active ingredients will vary with the technical

meterial of choice and  ts biological activity,

I public healih

[nsecticide use for public health purpuses is forecast to double by 1980
because oli's
Increuses in population, individual income, construction and land
reclamation; )
The continued increase in identification of public healih hazardse, and
efforts to cope with them;
It is anticipated that the use uf public health insecticides will remain

nearly couastant al the 1980 level,

It is probable that the ratio between wettable powders and liquids will
continue to be ?:3, as at present., The trend is towards the use of less
toxic inseclicides (particularly bioresmethrin), but while the active materials
mey change, the volume of formulated producte for further dilution in the spray
tenk 1s unlikely to change, unless there is a major change towards ULV aerial

UseC,

Ur. the basis of the above assumptions, the forecast use (lons) for public

heal th purposes will be as [ollouws:

Formulation 1975 1976 1971 1918 199 1909 1905

liettable powder 92 104 116 126 144 160 160
Liquids (EC oil-miscible) 138 156 174 192 216 240 240
Total 230 260 290 320 360 400 400

for household purposes

The imports of aerosol pesticides for household use in 1973 (1,600 tonl)
represent O.71kg per capita on the 2,250,000 population of Libya., The
4.-i- has noteu that the average annual per capita consumption of them in the
hited States of America is 3,74 kg, and 2.72 kg in Europe.
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The climatic conditions and high income i1n Libya both point t) o mar<eu
increase 1n household aerusol use., It 18 theret re torecast that the annuai
increase will be 197 unti] 190, when the market wiil probably become nearly
giturated, with an annual increase of 9,) thereaiter. It 1o assumeu tha' o
high proportion of the population who do not yet use domestic insecticides will
vegin with the use uf’ awvrusols, particularly as they vocume =vioal:bl-, |tioush
thvy ere mor: - +p-nsi1ve for the asrs v.lume then i1 ul. insectici «s,

It 18 therefure furecast that the use of liquid innecticides will ncreas: at
H. annually (population growth 3.77) up to and including 1945, The forocasts
are Lased on the estimated import figures for 1974 tor liquid 1nsecticides and
1, (00 tons specified weight {orp aerosols, rather than the estimated sales

figures, since 1t is assumud that a proportioral stock will be main'allied.

Jn these bases trecast requirements, as net weight in tons (r unded uo

to nearest whole ton) will be as shown in table 9,

Table 9. Forecast uf requirements of aervsol and liquid insecticides
for household use 1n Livya, 1975-1935

(Tons)

Aerosols 1975 1976 1977 1978 1979 19 218 1o

uross welght

(1995) (2 289) (2586) (2 94) (3 4») (v v ) (U i)
Lot wcighté/ 1 232 1 417 1 630 1 874 2 155 2 474 y 1o
Liquids 1 629 1 710 1796 1 885 1 979 2 Ul Doy

Total net weight 2,861 3127 3,426 3,799 4,134 4,556 540515

a-']V'I’he net weight of the aerosols is calculated as 630 of the gruss
(specified) weight of the formuletions.
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The per capita aerosol consumption, with an annual population increase
of 3.7,0 would he:

.01 kg at a population of 24419,000 in 1975
1.36 kg at a population of 2,902,000 in 1980
1.44 kg at a population of 3,480,000 in 1985

If all aerosols were produced in a standard 12 og sise, the total number of
units would be:

5,743,000 oz in 1975
11,560,000 oz in 1980
14,756,000 oz in 1985

As insect resistance developed to specific active materials, Jifferent ones
would be substituted, but the volumes of the finished liquid or aerosol
formulations are unlikely to be affected materially.




nnex

PESTICIDE STATISTICS

Present, planned and projected crop arecas in Libya

Pesticide imports by the General Compan’ for Farm Reuipment and
Agricultural Necessities, 19/2-19/4

Estimated pesticide imports by private merchants and CAD Projects,
1973

Present and forecast optimum pesticide use in Libya

Optimum pesticide application to control identified oests and diseaaes
of economic importance on irrigated crops in Libya

Public health pesticide use and importa for the Ministry of Health (moH)
and the army by the National Pharmaceutical Company (NPC), 1973 and 19

Manufacturer, characteristics and cost of household inme~tjicides
imported into Libya in 1974

Estimated imports of household insecticides to Libya, 194

1971 forecasts of pesticide use in Libya hy a committee of expertm
from the Ministries of Agriculture and of the Economy and by the
Industrial Research Centre

Actual purchases of important pesticides by the Ninistry of Agriculture,
1970-1974, forecast of 1974 purchases and existing stocks in
August 1974
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Table A-A. Present and forecast optisus pesticide use tn Ubyl’/
(Tons)
Product 1973 1975 1976 1977 1978 1979 1080 1985
Yettable poyders
Npterex-80; Sevin S0 190 35 392 LYK 514 540 606 670
Sevin-50 - 3 K| ki ki K K| K|
Aldrin-40 121 169 145 140 135 130 130 195
Total insecticide - WP m 517 540 616 652 673 139 828
Aminolate VAX 87 98 98 98 98 98 98 0 :
Sulphur 101 9 93 94 % 9% 97 100 4
Tineb/meneb-80 AN 618 592 565 538 523 524 639
COC/21neb/eaneb-80 2 6 6 6 6 9 9 12
€0C-50 5 12 13 14 1? 19 22 2
lineb-80 - ki K| ki K| ki K| 3
Total fungicide - WP 629 828 805 180 157 148 153 8N
Atrazine-80 11 1 - - - - - -
Linuron-50 n M Y] 40 38 n n 46
Sisazine-80 6 15 17 18 2! L} 27 28
Total weed killer - WP 48 10 59 58 59 6' 64 e}
TOTAL WP 988 1 4'% 1 404 1 454 | 468 1 482 1 556 1 780
white oil 1 503 3500 38A0 4180 4 BSO 5 590 6 270 6 660
1$iabl ncentr
Dieethoete-40 2 n 33 32 K] 30 30 13
Mel ethion-50 134 210 235 275 297 38 K1Y} n
Dieethoate-40/L ebayci d-50 166 390 Y2 465 540 621 697 o
Kelthane-18.5/Tedion-8 382 645 6N 698 54 829 89 987
Total insecticide - £C 103 1 282 1 366 1 470 1622 1 798 1 962 2149
D-D 100K 693 1200 1170 1140 110 1 230 1 230 1 530
Liids
2,4-D 251 ester n k]| 132 134 135 135 135 13%
2,408 30t - 124 198 297 w 396 455 480
Tote) liquid weed killer n 255 330 X1 482 5N 590 815
TOTAL ALL PESTICINES 3958 165 8110 8675 952 10631 11 608 12 1%

2/ This table is based on the eptisus application of pesticides (table A-5) on the aree of each crep
(table A-1) estieated to be attecked by Tdentified pests and disecsss of sconemic inpertance, This table
shows the suthor's estimstes of optieal pesticide use In tone of forsuletsd preduct,
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Annex I

PERMANENT PESTICIDE COMMITTER

LTBYAN ARAB REPUHLIC
MINISTRY OF HEALTH

Decision of

Cabinet of Winisters to form a Permanent committee to Investipate and “tud: the
Residual from the Use of Chemical Pesticides and Protection acrainat any Residnal
FEffects which may be harmful to the Health of Humans, Animals and Plants,

The Cabinet of Ministers referring to the

General Law of Health No. 69, Year 1958, also
Plant Protection Lax Né. 2/, Year 1958, and

according to the Memorandum presented to the Cabinet by hoth the Minisier of
Health and the Minister of Agriculture and Agrarian Reform,

Decided
Article 1) The Committee Members are as follows:

Dr. Abdul Gader Sherif, Director-General, Agricultural Rescarch Centre,
(Chatrman);
Director-General of Social Health, Ministry of Health (Member);
Director-General of Pharmaceutical and Medical Equipment, Ministrv of
Health (Member);
Head of Section Pharmacy, Ministry of Health (Member);
Head of Section Laboratories, Ministry of Health (Menber);
Dr. Mohamed Abu Raya, Head Plant 3ection, Faculty of 3cience (Me-ber)s
Dr. Mustafa Kamal, Head Section of Entomology, Faculty of Apriculture
(Member);
Dr. Ali Khaled, Head Se:tion of Plant Protection, Ministry of Arri-
culture (Menber),

The Committee is entitled to any assistance in order to perfopm their
duties, from any specialists in related fields of work,
Article 2) The duties of this Committee are as follows:

a) Survey and classify all chemical pesticides used in the Republic,

b) Evaluate the position of all types of these chemicals used for
general purposes, and particularly for agricultural uses,

c) Specify the special resommendation for importings these nesticides
and identify their fields of use,

d) Specify the conditions for proper storage of these pestircides,
and method of application, with a view to maintain minimum damare
or harm resulting from such storage or use,

s
3
§’

i




Article 3)

o)

g)

h)

- B0 -

Public awarenems of the dangers in the use of such chemicals;
specify the best methods of protection, emphamize dangers of mis-
use; also, first-aid treatment which should be followed in the
case of harm due to mis-use,

Specify quaatities for dilution of chemicals and sprays; specify
equipment suitable for spraying or dusting or fumigation; also
take into consideration the residual effect as a result of such
spraying or dusting treatment,

Recommend the proper legislation for results achieved from the
purpose of forming such a Committee,

Revise all recommendations from international bodies and specialiszed
committees, and scientific bureaux abroad, who are responsible

for this field - whether in health, agriculture, or food indus-

try -, for adaptation in libya.

Other problems related generally with chemical pesticides and
protection from hazards of use,

Publish this Decision in the Public Casette, to be applied from
the date of issue, and executed by all Govermmental Authorities,
and their Agencies.

Major Abdulsalam Ahmed Jalloud
PRINE MINISTER.

Issued Tripoli ¢ 2} Shaiban 1139}

26 September 1973
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Annex ITI

JOB DERIPTION

Post Title Pesticide Market Analysis Expert

Purpose of project To provide expert assistance to the Government or Libya

in analysing present and future demands for peaticides in
Libya as well as export potentials. Data from this study
would serve as a basis for deciding whether to mannitacture

pescicides and/or pesticide formulations in {ib'a,

Duties In co-operation with the Industrial Research Centra, the
Ministry of Agriculture, the Ministry of Planning and other
interested organizations, the expert will be*rxprcrel to:

1. Review all data at hand with respect to preaert and
past use of pesticides in Libya includin: their want itien,
identities, type (8) of formulation, specificaiions and
prices c.i.f. Tripoli. Where import duty i= anplicable,

the amount of this duty shall alse be identifiod,

2+ Supplement, where necessary, such statisti-al data as
is now at hand by contact with major users of pesticides

in the various agricultural areas of Libya.

3« Check pesticide usage data by comparison with «stimates
based on acreage devoted to individual crops and normal
treratment rates applied for control of known peats and
determine the amount of pesticides entering the housrhnld
and related markets, packaging both as aerosols and an

solution for applicatior with hand sprayers.

4. Review data of the Industrial Research Centre, projectine
such usage to 1980, and compare with calculations based
on projected agricultural areas and crops beins compiiri
by the Ministry of Planning through 1985.

5¢ FEstablish optimum package types and sizes for distri-

bution of the various pesticides in the Lihyan market,




6., Fstimate the export market (size and prices f.o.b. Tripoli)

for mineral white oil(s) and/or refined mineral oils,
particularly in the Mediterranean area among the coun-
tries with which Libya trades or may wish to trade.

7. Establish the quantities of such exports which may be
shipped in bulk and the amount which will have to be

shipped in drums or smaller containers.,

‘lork has been completed on the firat five items, The results are recorded in

this report listed on the contents page.
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Annex 1V

AUTHORITIES AND ORGANIZATIONS VISITED

Visits were made in Libya to the following authorities and organizations
(generally on } to 11 Beperate occasions) to securc dsta contained in this

report:

Council for Agricultural Development
Geffara I'roject
Ministry of Agriculture - Plant Protection Section

« Agricul tural Research Centre

- Statistics Department

- Section for Cooperatives

- Extension Services Section
- Horticulture Section

- Veterinary Department

- Dmiry Cow Project

« Sheep Project

- Poultry Project
Agrarian Reform Directorate

Agricultural Crop Marketing Cempany, at Hadaba
Agricultural Bank

Ministry of Planning - Census and Statistics Department
Ministry of Flanning - Agricultural Section

Ministry of Economy - Stat stics and Foreign Trade Department
Treasurv

Customs Department
Ministry of Health - Endemic Diseases Department
Ministry of Health - Supply and Toxicity Departments

Dr. Ahdul Gader Sherif, Chaitman, Permanent
Pesticide Committee




Agriculture Moderia - Tripoli Mohafza

Health Moderia - Tripoli Mohafza

Municipality of Tripoli - Health Department

Municipality of Tripoli - Gardens Department

General Clecaning Company, Tripoli

General Compan; Tor Farm Equipment and Agricultural Necessities
Technical Corpany for Pest Control (Spray Company)

National Pharnaceutical Compan:

Brega Pelroleum Marketing Company - Operations, Supply, Sales and
Plannin~ Nepartments

Charher of Comnerce

Univers ; of Tripoli - Fntomology, Plant Patholosy and Botany
NDepartments

Az-7awia Refinery
Mohamed A. Nashnush
Azzan M, Saied Shuiek
Ahmed 5, Naauil

Ali Mohamed Firkis
Ali A. Gamati

Nori E. Tarhoni
Muftah Nasr Sheria
Ali Khalil Gallel
Fhalik E1 Meki
Bidri
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Part two. EXPORT POTENTIALS

by

Caristopher Maltby, pesticides marketing expert







v

INTRODUCTION

An earlier study by a UNIDO expert indicated that the manufacture o min-

eral white oil, refined mineral oil and allied pesticidal mato-ialn micht

profitable for the Libyan Arab Republic. The preseut report is an assesasent
»f the potential export markets for such an oaperation, A separate Stad oo the

domestic market for such products forma the first part of Lhe present volupe,

The present report has been prepaced solely on the basis of inforsation
e ', sbtained by correspondence and from statistins prepared by ajrencies of' Lhe
! 4 ‘mited Nations. It contains the writer's best estiwates of the export rarkoel
§ "oc nineral white oil and sefined mineral oll, using the information avai.able
*n him irn Tripoli. It concerns the last two items of the writorts job Jdegerip-

*ion (part one, anuex III of the present vulume),

The writer wisnes to record that, in his »pinion, the estimat-a that are
"tven should not be used to justify the funding of a mineral oil pinrnt 1n Lin.
*hat would be oriented to export markets unless and antil - tailed o urker Desont
sationg have been made within the foreigm countrics that would consiitate fhe

notentlal export market.,

The writer worked with memter of the Indas!rial Rescarecr Goonroree { R,
“ripoli, from August through September 191, in Tripoli, and with bhooon v ciedd

wovernment authorities and persons in other relovant organizations. None aer

1cie to provide information on export markets “or [iian mineral oiias o oo b

v 18 1ngecticides in other nountries,

When the writer offered to visit, acrompanicd by a member ot ohe Lol a0

@ ' "ountries that comprise the potential marke! ©or thoae material , e e

tr"rmed that the timing of such a mission was inappronriate. Tonecgaent] ot

cresont report has the limitation of being a desk survey conducted 1a Traipoli,
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SUMMARY

IRC has indicated that the countries to which Libya might wish to export
refined mineral oils or white oils would includes

Algeria Sudan

Egypt Tunisia
Greece Turkey
Rwvanda Yugoslavia

The writer recommended that these countries be visited to obtain ths
relevant information, since it was available in Tripoli. IRC decided that ths
timing was inappropriate for foreign travel, so the information was requested
by mail. The following estimates of use in other countries are based on replies
received and on information available in Tripoli.

In the preferred markets, abowve, estimated annual oonsumption, .in tons, is

Egypt 6, 500 Tunisia 9
Oreece 1, 100 Turkey 3,000
Rwanda 17, 800 Yugoslavia 137

No figures were available for Algeria or ths Sudan. Consumption in other coun-
tries that may be of interest are, in tonss

Prance 2y 500 Norocco 29
Hungary 356 Spain 5, 000
Italy 5, 000 Switserland 385
Japan 11, 000 United States 56,000 .

Refined mineral oil has been sold recently in a 200-1itre drum paocking at
approximately $350 per ton c.i.f. the main Buropean ports. Ths ready-formulated
product has been sold at $370 tc $380 per toa c.i.f. im 200-litre drpmg.

-
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The writer was reluctant to make estimates based on the small amount of
information that was available and wished to record that these estimates should
not, in his opinion, be used to justify an export-oriented mineral oil refinin;-
plant. Before such a plant is built, it would be necessary to undertake a mar-

ket investigation in the potential markets.

The export markets for these materials are of three kindse first, ther.
are those in which no oils arc formulated and to which Libyva may offer an ormul-
sifiable refined mineral oil (white oil) packed in both - and ¢s/-litre cans
200-litre drums, as was found to be the buyers' requirement durings the mark.e!

investiration. Tunisia may be an example of such a rarket,

Secondly, there are those that import both white 0il and refined minera. o:l
for formualtion locally. Both materials may be offered, and probably the 200-1it
drum will be found to be the most acceptable packing for them both, Greece,

Turkey and perhaps Egypt, are examples, If large-volume sales could be negotiated
to Beypt for delivery to Alexandris, clearly bulk shipment in 500- to 1,000-ton lots
is a possibility. Another possible bulk market for refined mincral oil is Gpain,
wher2 CAMPSA, the government petroleum products monepoly, is reported to control

the formualtion and annual sales ot 5,000 tons,

The third market would include countricgs where mineral oils are retfined
and formulated and which also export them, There will be some patential lient:
in thoge countries, and their willingness to import these materials will dopend
pon their costs Refined mineral oil should be offrred to these market=, s il
it probable that most buyers will have their own “arrulating plants and o bl
to by emulsifinrs competitively, Most rormulaters would probably pre e 00=iit
‘rur packing to handling bulk. Suer a potential market ig [taly.

P

Libya thus has the clinice of gelling to cnuntrias at varying stagse s o
tevelopment in the use of minerai oilge liowever, ~ountries that use la:,~
velures of them, already have, or will have, their own refining facitities.,

Trvpt is a good example of the latter,

Therefore, most suitable markets for on-the-gpot study, are propaet ang
Algeria Italy Cpain
Egypt Morocco Tunisia
(reece Rwanda Turkey

Hungary
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Sore smaller markets in Europe are listed in ihe statistics and include
Aistria and Switzeriand. Cyprus and Nigeria also warrant study. Larger but

rore reniote markets are Japan and the United States.

Resuirerents "or prodnet specifications may vary between couniries, and

these will have 1o be ilentified., In addition to those listed in this report,
fhe TR0

~w has ~opies of the specifications of refined mineral oils of two major
i oee™indngs companies,

Deanincful freicht estimates can be made only when the bSuyer's port of

r“y the form of packins and the probable size of the shipments have been

tlentified,

Tari”fs for re”ined mineral oil and white oil need separate assessment in
rach pateatial market., The sources of both products require identification,
and their prices, which are ronstantly rising, should be monitored.

e,

S pesticide distributors and formulaters buy on a pattern that includes
nirchasing several products from the same prodncer, such as buying white oil
from o sunnlier from which they obtain >ther formulated products, or buying
ref ned mineral 5il from a nroducer who supplies him with s»lvents and some

technical materials,e Distributors and formulaters find their purchasing pat-

terns tightened in conditions of short sunply.

It is proposed tha! an expert undertake export marke! surveys in the

oricrite coantries listed above and to investigate the opportunities of marketing

Libvan re "ined mineral oil and white o0il. The Job description for such an expert

ie presenied in annex I, If he is to b able to perform his assignment properly,

the rxpert i1l need to be provided withs
Specifications of the refined mineral oil and white 0il that the Libyan
plant is planned to produce for domestic use;

Price indications for both of these materials;

An outline of the packing ~apabilities of the libyan plant.
Ile will neecd this information to obtain no

—-operation from potential export buyers.
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RECOMMENDATION

Assuming that the current work of the UNIDO pesticide manufacturing
,a.xportl confirms the viability of a refining plant for: mineral oil and a pesti-
cide formulation plant in the Libyan Arab Republic, it is recommended that an
ex, ort market study be undertaken by a UNIDO expert in the cowitries listed, and

in the manner indicated in annex I of part two.

y See part three of this volume,

i
|
3
#
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FINDINGS ON MINERAL OILS AND WHITE OILS

The Industrial Hesearch Centre (IRC) decided that an investigation on
minera! oils and white ~i7s for the esmort market should not be undertaken at
that time. Therefore, the data presented were #athered by the author during

his assignment at Tripoli.

The information ineluded in table 1 lists the consumption of mineral oils
in many countries. The 17,800-ton figure listed for Rwanda is of particular
interest, but no ‘further inforrmation has been obtained., The Canadian and
Colombian tonnames may be additives to weed killers., If prices are competitive,
export opportunitics could exist for Libyan products in the 56,000-ton United %
States market and in the 11,000-ton Japanese market. The 2,200 tons shown for

Markey approximales the astimates obtained from other information sources. 4

Table 2, which presents statisties on pesticide imports and exports, provii
a pi-~ture of the relative importance of the pesticide trade in some countries !
resasively near to Libya. The total value of the pesticide trade in each listed
ot el can be oestinated by using the appromimate 191 price of mineral oil
\
Y

(2r0/ion oy tess),

The Asport and oxporl statistics of some countries “or various oils are
in annex IT,  These data should be treated with ~aution, since the iden-
LT oron o these oils i not sufficieatly specific, The export statistics
the Federal Republic =0 Germany are particularly interesiing Lecause they
[Ant to other poter ial export markets, including Higeria., However, it i:
~odet that chese statistics be treated with extreme caution, within the

croeat of relined miveral oils and their emualsions (white nils) “or agrizultural

. “eeide cisey, mless and until the applicable code numbers have been chacked
el the precioely welevani desipgnation in the country of origin,
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labla 1., Coansusption of aineral oils in salacted countrics, 136121971

Country 196185 Wm 1970 197

Argenting -4 W
Austria 2199 5 459 4 803
Canade 15103 27 659 29 939 15 140
Contral Africem Rapublic LX)
Colombie 13 000 14 000 15 000
Congo 50
Cyprus 2 . 2 604 2 561 2 960
Foypt ¢ 22 52 000 3% 060 32 M
f1 Selvador k 1]
Finland 230 27 m 219
Gersany, Faders] Republic 8 792 118 én 1%
Republic of
Groece 8 864 4 500 4 000 1 840
Hungery VIR 4 085 J 558
Iceland 13 3 2
(ndYe 2

16 600 » 000 45 000 45 000
ftely 82 425 107 019 110 M
Ivory Cosst 283
Japan 67 82 102 150 106 235 110 000
Jordan 19 k) ] m
Kuva!t 3 L] )
Lebanom 400 400 400
Libysn Arab Republic »
Luxenbourg n 3 3 3
Marecco k7{]
New Zesl and 4920
Paraguay »
Peru 32
Paland L}, 153 500 %0
tepublic of Keres 208 %o 1 000 } 000
Rvanda 163 210 110 000 178 000

Seud) Arabis m
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W 1961 -65 1969 1970 19N
Spain 62 067

Switzerland 4 420 3 950 4 000 3 850
Syrian Arab Republic 184

United States of 108 664 A1 053 545 315 565 983
Aserica

Urugquay 1 054 1300 1250 1 300
lurkey 22 000 22 000 22 000

Source: Productign Yearbook 1972, vol. 26 (Rowe, FAD, 1973), p. 244,




Table 2, Value of pesticide imports and exports in selected conntries, 1971
(Thousand dollars)
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Count ry Imports Exports
Algeria 1 500 -
Cyprus 2 ‘A8 -
Beypt 16 801 )
Ethiopia 4100 -
France 45 59 51 38
Germany, Federal 21 981 151 119
Republic of

Creece 8 110 16
Hungary 25 111 1438
Irag 1 900 -
Italy 21 83 17 00,
Jordan 424 -
Kuwait 500 -
Lebanon 2 30 110
Malta 285 1
Morocco 4 000 100
Spain 11 963 851
Sudan 11 019 -
Swit serland A6 1 018
Syrian Arab Republic ~01 -
Tunisia 955 18
Turkey 377 -
United Kingdom 16 617 80 217
Yugoslavia 9 032 16 673

Sonrces Trade Yearbook 1972, vol. 26 (Rome, FAO, 1973), pp. 4/1-472.
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Table X presents statistics on it rus and olive production in some coun~
tries to which Libya may wish to exnort mineral o118, These data indicate the
v ative importance of Algeria; “gynt, Turkey and other countries 48 potential

agers af minera' o1l for the contro) of geale ingects on citrus and Hlive trees,

Falle 1 shows citrus fxport.s ostatistics of four North African count ries,
suitatings their rofatve mportances Normally citrus for e¥irort 18 of high
@alite, achicved inter alia, v resular treatment with pesticides, in~luding
alicides, which, 1f not used where scale are pregent y resulia in blemished

“rait, which either o not attain Cxport grade or srli at depressed g ices,

Other estivat.s and informat Lon obi ained by corregpondance and verba!ly

are cwrnarized beloy by country,

bt

Various rererts, which are 00 ent irely consistent, indicate that between
HO00 and 7,000 1 9as of mineral o1l are imported annuall,. At tempts are being
wde Lo re”ine an o1l fraction suitable for the sube-juent addition of an emul-
s171er. In addition, 10,000 tons of locally prodiaced mineral 0il, to which an

~dsifier (o oalded, are consumed annuallv,

In 192, 7,500 tong of emnlsi“iable citrus oil were imported. A Joint ven- |
"are between a Cpanish organizal 1on and a compan in the public sector is plannin- |
Po nrodure citrns o1l at a new ingeclicile plant that is to be established at

Alexandria.

3nray 0oils and anray oil emi's: ns are nmdaced Taral '¥e Three pesticide
formulation piants exiat:

Miar Petrleoum, at Alexandria, which produces emulsifiable concentrates,

indluding some for asroscls:

Abu 7a'abal, which produces mainly dusts and household inmcc ticides;

Kafr el Zai&t, which has announ-ed the preductinn of a apray oil that has
been developed in Egypt.

A member of a French oil company recently reported that annual consumpt {on

was 2,000-3,000 tons. 0ilm are separated, refined and “ormulated with emul-
sifieve (with the addition of as little as 0.5%), and looal production satis-
fies demand. Other reports indicate that the majority of mineral oils used
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Table 3. Production of citrus (19/1) and olives (1970) in selected rountries
{'rhousand tons)

191 17,0
Tonnt r,vg'/ Oran/es and CGrape fruit Lemons, lires Olives
mandarine and other ritrus
i+ Alreria 450 Y 10 10
. Tunisia 5 1 17 00
-« Bpt H80 - 0 I
T. Sudan 1 - - -
. Turte; 520 106 pLy
. Turoslavia 1 - - ¢
. Greece 180 - 140 H00
&, Ruwanda - - - -
. Apain 2 250 80 104
0, France g - - }
. Ttaly 1 741 1 1’8 124
i, Japan 1 000 - 120 -
. Germany, Federal - - - -
Hepubliec of

."« Lebanon _ - 5 20
i, Morocen 880 15 3 L80
. Austria - - - -
i« Syrian Arab 4 - 4 ok

Reputlic

Sour-et Production Yearbook 19 ., vol, 75 (Rome, FAO, 19°'7),

The countries numbered 1 to 8 were indicated by the I.niintrial
¢searech Centre as those witn whaich "ibya may wish to tradc., The w iter han
viol cambers 9 L |- as either their production of theae cropg is onparat ivel

'vtant, or because other data in thia report are related to ‘he.

Tab - 4. Citrus exgports from f v North African corte ep, 070

Oranges end tgngeriries Jemons gpd ljmes

ount ry Tone Thoumamd Toria Thonagad
(sup) ($us )
\lgeria 00000 00N 00 '
Bt 88 ~» 10 a0 K9k 1y
lorae o (" 89 1or w00 1 Al e
‘unisia 10 000 o 000 2 w00 200

Sourocet e Yearhook 1972, »nl. 2% (Rome, PAO, 19°3), pp, 20 and O ,
204109
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Mmocrops in France  are added to parathion and lindane (0% mineral oil) DNOC
. : 1 . . . . N . Iy
e DNBP (107 mineral nil) and othen insecticides, winter washes for fruit trees,

it inzecticide Toremlations,

Federal Hepublic of Germany

Estimated 14 1 consusption is 200-400 tons, with no expectation of any

siderat (o rowth 1n oase,

PR AR
In 0, onmamption was entinated ats
dinter g te fal 1aport Ni), 150 tons;
S o1 tny, 050 tons, Rrgisifiers were added lonal ly Lo imported
refiined mornopal oo

Local production goes nof satisfy demand. Ready-formulated oils are im-
ported rom Italy.  Refined mineral oils are imported from the western hemisphere
and sell “or 3150/tnn in 200~!1tre drums. The “ormulated product sells in Qreece
at ap to * 80/ton in 200-1litre irums.

ltali

It 1s estimated that the aniual vse of refined mineral oils is 5,000 tons
and ‘hat it will increase at 10¢ maximum annualls for the next “ive Years.
Hineral oils are refined in Ttal hy man- companies, of which the most important

is Ttalian Shell, Loral produ~tinn satisfies (emana.

The price for refined mineral oil is ’31,')0/1 on ex stock 1n Italy, Importatior
18 stated to be inconvenient, whiich ma: mean that, without a price incentive to
import, it is considered rore convenient to draw supplies ex lacal stock, thereby

minimizing risk and finan-e char-es.,

The specifications of the refined mineral oil in Italy ares
Density at 20°C, .P10-0.800
Viscomity at 100°F, 100-107 S8U
'msulphonable residue (I1R) 75-944

Nalts
Estimated 19/ % consumption is 1.5 tons, imported from the Pedersl Republic
of Jermany and from Italy.




wialn

in 193, consumption was eslimated ats
Winter oils, 1,000 tons

Snomer oils, 4,000 ions

A government company named CAMPSA controls the production and cale oF
©wiated refined mineral oils, and local formulation satisfies demand. The
» 1ned mineral oils used are imported from the westrrn hemigphere for local

giation,

In 19:4, the grower price for gummer oils was increased to 20 pesetas/.kg_,

:'re than triple the 19/3 prize., For this reason it is anticipated that sore

vowers will change to the use of specific insecticides for ihe control of citrus

® isia
o emulsifiable white 0ils are produced locally; those used are imported,

contact is recommended with:

Sadok Alaya
Chef, Division de la defense des rultures

Megrine, Riadh

The specifications of the base oils imported into Turkev for local formulation
isecticides are given in annex III. In 1973, consumption was estimated to
000 tors of summer oil, mainly containing 80% oil of various descriptions,
™+« orande are imported, and six are locally produced. Consumption of winter
mainly containing 60-80% oil plus DNOC and triethanolamine or DNOG and
v 80te) was estimated to be 1,000 tons. Two brands are imported, six are

»aily produced.

while local production of emulsifiable oil could satisfy demand, some is
wvertheless imported, as are refined mineral oils, which originate in the
“tern hemisphere. British Petroleum made its most recent import at $236/ton
<1.f., and Shell at $236/t0on c.i.f.

No market is known to exmist in this country, nor is any refined mineral
known to be produced there. A growing interest in white oils is reported,
e forecasts of their use have bhen made.
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FINDINGS ON DNOC

Dinitro-ortho-cresol (DNOC) is used as a winter wash on fruit trees and, o
a herbicide, is sometimes formulated with mineral oil, The 1971 PAO statistic
show the tonnages used in five countriess

Czechoslovakia 80
Germany, Federal Republic of 396.8
Hungary 911.5%
Lebanon 40

Purkey 25
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Annex 1

PROPOSED JOB DESCRIPTION

Pesticide Export Markei Analysis Expert

Three months

As soon as possible

Travel as indicated below and report in Tripoli and
Vienna

To provide expert assistance to the Government of
Libya in analysing the present and tuture potential
market for refined mineral oil and white oil made in
Libya in the following countries: BEgypt, Tunisia,
Al geris, Morocco, Rwanda, Turkey, Greece, Spain,
Italy and Hungary.

The expert will be expected to visit the countries listed
above, to:

1. Investigate the export opportunities for Libyan
refined mineral oil and formulated white 0il in the
countries listed above,

2. ldentify the more important volume buyers, their
ourrent sources of supply and purchase prices,
purchasing pattern, annual volume and preferred
packing.

3. Identify the specifications to which these materials
should conform for sale to each country.

Establish if a potential market exists or may develop
for either product already formulated with a
pesticide ingredient, and if so, the specification
of the composite material, possible volume, and
price that the buyer may be willing to pay.

4. ldentify the tariff numbers, desoription and duty

payable on both products, and composite products if

applioable, of Libyan origin.
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e Ldentity the ful! cost structure from del ivered
local store in each country, toc.i.f. buyers port,
and thence to f.o.b. Tripnli.

e torecast the future trend of use of both products
in cach country, teport any kuown plans for new
plants or 1ncrease 1n capaclity.

e Prepare an wiport sales forecast for buth products,
for each cowntry, four five years, by volume, pack

and f.o.b, Tripoli price.

University degree in chemistiry, chemical erigineering or
agriculture witl. experience in international marketing
of pesticides,

anglish;  knowledge vi' Aravic and Eurvpean languages an
assget,

The Livyan Arab Republic 1s considering local formulation
{mixing) of pesticides, and also the refining of mneral
Uil and 1ts subsequent lormulation in Libya for use as a
scaiicide, The Libyarn market is forecast to rise to
TyU00 ‘ons per annum of 50 stock emulsion of emul sifiable
refined mineral o1l (white nil or citrus oil), In the
previous study, desk research in Tripoli indicated a
putential export market for refined mineral oil and stock
emul sions to those countries with whom Libya may wish to
trade, of upwards of 29,000 tons. In order to establish
firmly the capacity of the mineral oil refining plant in
Libya, a definitive export market investigation is necessa
in the countries comprising the potential export market,
sc that a decision may be taken whether the Libyan plaut
shall be designed to serve either the Libyan domestic
requirements, or Libyan domestic requirements plus the

export market. If the latter, the annual tonnage which

may realistically be exported.
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Annex 11

IMPORT AND EXPORT STATISTICS FCR WHITE OLLS AND
RELATED OILS IN SELES! D COUNTRIES

sode Description 1973 Imports
Tong Thousatid
IV White o1l/vaseline o1l, paraffin oil. 206, 2 1o

pource: otatistisches Zentralamt, Statistik des Aussenhandel s Osterreicls,

‘rance
1972 imports 1973 exports
Code Description
Tons Thousand F Tons Thousanu
e 100940 White o1ls 7433 9 130 0 757 350
sources Statistique du Commerce Extérieur de la France.
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Fiederal Keoublic of Germany

Thdes J7.10.50 Description:  White (i1

1973 imports and exports Tons Thousand DM

Imrorts from:
France 61.0 41
Belgium/Luxembourg 263,2 225
Netherlands 1 742.5 1 533
United States of America 99.7 111

Total imports 2 187.1 1 943

Fxports to:
France 296.4 335
Belgium/Tuxembourg 103,6 131
Netherlands 180.8 188
Italy 57.6 84
United Kingdom 70.6 97
Denmark 240,8 209
Norway 294.3 275
Sweden 402,2 365
Switzerland 627.0 411
Austria 300.4 226
Portugal 229.2 165
Yugoslavia 137.1 162
Creece 162.6 136
Turkey 344.2 254
Sudan 184.3 151
Chana 54.5 45
Nigeria 425.0 279
Kenya 214,0 184
Tanzania 41.7 40
Mozambique 82.1 67
South Africa 860, 1 775
Chile 80.6 120
Cyprus 66.5 48
Saudi Arabia 140.5 (¢
Indonnsia 5543 86
Japan 68.3 193

Total exports 6 060,9 5 478

Source: Statistiches Bundesamt. Aussenhande].
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Greece
i 1971 imports 97" inpor's
‘ Code Description
Tons Thousand Dr Tons Thousand r
@/+10.03.21  Mineral oil (paraffin oil) 926 O 214 333 G676

—source:  National Statistical Service. Foreign trade of Greece,

Morocco
1971 1imports
Code Description Country of origin
Tons DIl
2710431 0il type Prance 208,007 20y 940
water white Belgium/Luxembourg 7.2 6 300
Netherlands 10,152 9 45¢C
Federal Republic 3.062 4 320
of Germany
United Kingdom 0,093 480
thited States of -
America 0.155 930
Total 223,669 231 490
source: Service des Statistiques du Commerce wxterieur, Statistiques du
Commerce extérieur du Maroc,
Spain
] 1973 imports
Code Description
Tons Thousand Ptas
27.10,61 vaseline and paraffin white oils 1 831 30 770

Source:  Direccién General de Adnanes, Estadfstica del comerci exterior
de E'p‘n.o

i
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du commerce extérieur de la Tunisie, Annége 1973,

DVCUGT
Y970 imports
e description -
Tong Thousands SKp
AR White ] 1 Lo 1903
L oUrCe stolist ke C(,-mra.lbyrun.
T rikestandel .,
;L(.AL.).LC;.
1973 1mports
voue Descripiion Countiry of origin
Kg D
27,1016 Vaseline o1l or Federal Republic or 159 63
paraffin oi] Germany
France 1124 412
Netherlands 317y 1 139
Total 9 454 1 664
27.17.00 Vasel ine Federal Republic of 59 940 6 684
Germany
France 647 310
lietherlands 1 10 164
Total 61 697 7 158
source: Secrétariat d'Etat au Plan et A 1'Boonomic Nationale, Statistiques
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SFECIFICATIONS OF BASE OILS IMPORTED INTO TURKEY FOR LOCAL +ORMULATION
OF PESTICIDES

specification for mineral oil grade A (for summer o1ls)

Mincral oil grade A is a mixture of liquid hydrocarbons obtained from

petrol eum,

Appearance A clear, colourless to pale amber,
oily liquid

Jpecific gravity 0.84 to 0.92
(15.5°/15.59°C)

Uhsul phonated residue Not less than 92; v/v
Viscosity (Redwood No. 1) 100 to 200 seconds at JOOF

stillation range The temperature at which 10% of the oil
has distilled shall lie between 310°
and 340°C,

The temperature at which 50% of the oil

has disgilled shall lie between 350°
and 375°C.

The temperature at which 955 of the oil

hes distilled shall lie between 380°
and 400°c.

Raw materigl specification for mineral il grade B (for winter oils)

Mineral oil grade B is a mixture of liquid hydrocarbons obtained from
petrol eum,

Appearance A pale straw to straw coloured transparent
liquid with a characteristic odour

Specific gravity 0.86 to 0.93

Viscosity 100 to 200 seconds at TO°F

Unsul phonated residue 65.05 to 73 v/v
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The above tests to be carried out in accordance with methode recommende
in Ministry of Agriculture Technical Bulletin No, 1,

Volatility The amount of isclated neutral oil
digtilling at an oil temperature of
3157°C shall be not more than 5% of
its volume wvhen determined by the
preacribed mathod DNC 5,
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Part three. PEITICIDE MANUMOTURE

v
Shaddir A, Qureshi, pesticide mswmfacturing epert







hs orep ot . AL s R I TR
oy the pra et Mlraur o riar e omrc oot F 1y ,
St et : [T PRI RIS TR RS KIS o e ture h .
i [ ", W o I oa [ SR teva L I 2T SRR
v CMUWEBLT LB U oo TR s, Wt tRb e s, Lo tan gy i

LB BIU B SeC g, ent ot g Yment o A n

vooch o an et imate wae made ! cRer [ VRV Y Vooume o e

i
LY@ vVer Cie vesrs 4 - 0, This A7 P v By o rh e
e b wWhlte . Lot
eopurp o P ' ot Sty R LR S WE I
sooosh o an easw o e L AR W R R
Ao L BETRME L ee S, [ A : ; R A K
e red ar oa teeudr okt MACTRNE AN IR IRTY o) R LR A Y ab
LRI W iy orat o te g and : LR ' te iy
: Cowrk ut plars e ' ca ty i S VTR .o

W ‘v ot the ventur. ,

Peoduties O the cxport arc sbown. S O I AR

} I X ! '




- 112 -

CONCLUSTONS AND RECOMMENDATIONS

L Aty D

A desiredle loocation for the plast weuld be sjsoent to the As-Sawia
Hefinery, ‘s-lawia, where the 1afrastructure 18 available.

nL apacitige
roviow of the present and oredicted requirenents of the different pesti-
17 reuatias (annex 1), the -apacities of the plants have been cstablished

we (tons/M-hour shift)s

“of ned minera: b

e le Cmcantrates

nclwding iquid insecticides) 10
detiable rowdere

Amrogele 5
inygeimen: and returne

Nie required 'nveatrents and the prodadle returme on them (both in Libvpen
1.nars r four GBtegeries f pemticides are as follows!

Investamt Returne
Pormuation —al Ud(rea)
»ote oy 120 000 -5 188
Mo isifabie “oncentrates A% 000 «2%3 531
dettable oowlere 120 000 + 7 08)
Aepomclg m ;u
" b 2% 00 199 909

These [ our catagories are considered senaretely below,

ot oL alams. A minerei o refining plant with a oapacity of § unqﬁ-h.
ehift w1 ' i cost the equivaimmt of LD 120,000 im foreign cmchanges. The ceet
breakdown may be seen on page 1n the section m White oil. e ctaplete

dats oa white oil plante are gives 12 asmes V.
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Cost of proguction. The cost of production of white o1l comes to 1D 0 1 o,

wpared to LD 124/ton for amp rted materiai (table 1), If the designed
wnt ~apacity 18 fully utilized and the surplus sver domest)c requiremoents o
xported to such countries as Fgypt, Greece, Kwanda, Tunisia and Turkey, wh s

vinual importe of white 011 exceed 27,000 tong, the cost of production wou'q be

s ved, that i1s, reduced t, LD 110 to LD i.20/t)n,

F ock gpecifications. The standard feedstock required for the manufa -
it of white 5ils are certain base o118 used for the production of lubtricat ng
s. These base 51!s are not manufactured in Libya but would be imported (' nge
4 th the additives) to feed the lube-oils blending plant at Az-Zawia. The . ..f.
vaues of the base vils vary between LD 75 and LD ‘)O/ton. When refined, they wi!'
v ¢id white o118 at & cost of about LD 200 to LD 250/ton.

The As-Zawia refinery produces fue! o:ls, not lubricating base o1 !'s, In

the pre-feasibility report, ome of the two fuel oils, either the heavy gas o1l
r the fuel 011, 18 suggested as a ferdstock tor the refining ~'ant. (There is
such 211 as "heavy diesel 0il1",) When the physical pronerties and charactor-
stice of fue. o1ls are comparrd with those of the standard white o3 I, 1t appears

that none of them will meet the desired specifications on refining. However,

*his needs experimental verification.

It is considered that, prior to the selection of a suitable feedstock from
the two above-mentioned fuel cils, both of them should be refined separately and
then combined into 258, SO and 79% blends, i1n the manner described in the pre-
sent report. The physical properties and characteristics of the refined o1 's
tnus obtained should be checked against those of the stamdard white oil.

In a similar mamner, samples of th- different base oils, namely HVI-160B
and HVI-560, the primcipal components of the lube sils, should be obtained from
the As-Sawia lube oils blending unit and refined. These refined oils may be
‘ompared with a standard oil for selecting the appropriate base oil to serve as
feedstook., The final selection, however, will rest with clesramce from the
Departmemnt of Agrioulture, after the usus! field trials.

In the absence of these resuits, the likely choice of the feedstock
wouid bet
(a) Dese oils swch as NVI-1608 or NVI-650;
() A dlend of heavy gas 0il and fuel ofl, presumatly 50150 ratio.
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gmaisifiabl. ncentrates and ‘iquid insecticides,
includins weed x1llers

Cost of the plant. A batch-type plant with a capacity of 10 tons/8-hou;

shi1ft would cost the equivalent of LD 85,000 in foreign exchange. A detaile:

cost breakdown 18 given on page 1in the section on emulsifiable concentrat

‘Als0 see annex VII.)

mdict  moand import ~ssts,  The costr, in libyan dynars, »f producing

nd o e s s e e et cide formulats msore comnared o tay o ooy
o e that the samts of peoduction Woart eminifiablc capeant et on
Tted, wote the oxcertinng Of white i1 and Tods M=2y AP v thay thejp
vt ue mr ey f*.w.f.) moetse [t can as e coen that, 1t ~f the t.ta"
goarvorr Cor of L 94,591 timuid ipnsecticides alone “omirouute ID 173 68,
Tavmt ¢ 11 s of intepest o compare These figires Witn those A€ the

Tre=fousing ooty study, which are summari zed in taible 2,

Tan ~ 2, “re=feasibility report: piant capacitijen,
0818 and annua! retums a/
(Gepts 1973)

Plant Cost of Productiosn Annuati
Formuiat. m capacity plant cost/ton profit
(tons/year) (LD) ‘1D) (Lp)
. Ly v 80 000
nite sy (o) 0C “1, 5
a g1 fiable cspcentratesg 35 800
‘ma'atn;n) 500 (%121 600) 398.4 408 000
dettabie nowders
{ sulrhur) 300 44 500 70,7 26 100

Tota! profit = LD 890 000
s $3 million

a/ September 1973,
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Composition of formulations. While the percentage contents of pesticidal

‘nemicals 1n most formulations are known, those of the other (1nert) ingredi-
ents, namely emulsifiers, stabilizers, solvents and any fillers present are

not known precisely. If such formulations are to be manufactured 1in Libya, 1t
“will be necessary to negotiate with the present manufacturers in other countries
t r the acquisition, on a royalty basis, of the required information and tech-

nical know-how. Sources of such information are given 1n annex IV.

ne'table powders, 1nclud1qg4ueed killers

cust of the plant. A continuous-type plant to produce 5 tons of these

materiale per B-hour shift would cost the equivalent of LD 120,000 in foreign
exchange. The cost break-down of such a plant is given on page in the seow
tion on wettable powders. The cost of a similar plant to produce a wettable
powder formulation of DDT is presented in annex IV (E). The costs of wettable

powder plants are considered more generally in annex VIII.

Production costs. The costs of production per ton of some ma jor wettable

powder formulations are given below:

Production Cost /ton c.i.f. value
Formulation (tons/year) (LD) (LD)
Dipterex-80 78 983 1 075
Sevin-50 79 676 8oo%/
Aldrin-40 75 163 950
DDT-75 21 418 200
Maneb/sineb 281 721 640
Sul phur-80 41 252.2 141
Bromopho 8-60 60 517 600
Anthraquinone-80 40 881 900
Weed killers _49 758 (800-900)
730

8/ Unverified.

Ths marginal profitability (LD 7,063) of production over importation is
mainly due to low production rates.

8it) of tions. As in the ocase of emulsifiable concentratss
and liquid insscticides, the teohnical know-how for formulations would have to
be acquired from the present mamufacturers on a royalty basis. The addressss of

the manufacturers of some important ingredients are given in annex 1V,
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Raw materials, All of the pesticidal chemicals and most of the inert

ingredients for the formulations listed above would have to be imported. How-
ever, -hina c~lay, which 1s locally availatle 1in large quantitites could be
used as a d41':tent or carrier.

Aerosols

©0s* of the plant. A continuous-type plant to product S tons of aerosola

per A-hour shift could be expected to cost about LD 100,000, (See the section

on aernsHyls later in this report (page >.)

roduction ost. The costs of production of such a plant can be calculate

on the oasis >f the composition of Pif-iaf, a typical aerosocl imported from the
‘nited Kingdom. [t would cost LD 735,/ton to formulate it in Libya, as against
an import price of LD 690 ton, or a loss of LD 44, which would represent a loss

of about LD %, '.*,year at present rates of import,

vomposition of formulations. The formulations for the aerosols can be

obtained *from tne sources such as ~ooper in the United Kingdom or Enna in the

Netherlanis. (See annex V.

irobabie profitability of the project

In order to determine the cost >t production of various pesticide formula-
tions, 1t was necessary 'o obtain the la‘est information on the cost of the
machinery and equipmenrt, of the pesticical chemicals and of tne inert media

such as emulsifiers, surfactants, ciays and solvents.

Almost all of the well-known manufacturers all over the world were cone-
tacted through letters, followed by telegraphic reminders. Very little infor-
mation was elicited, and was generally vague and off the point. The informaticn

supplied by UNIX. prcved useful 1n completing ‘ie present work on scheduls,

A standard format for evaluating the capital cost and the cost of produc-
tion has been used for each group of pesticide fcrmulations. The profitability
has been calculated by subtracting the c.i.f. value from the cost 2f production,

or vice-versa to indicate the gain or tke loss, as shown in table 1.

Except for white o1l and Tedion-8, production of all of the emulsifiable

concentrates would be profitable. The net profit comes to about LD 220,000/]“1‘

In the case of wetiable powders, the marginal profitability is the result o

a low production rate and high processing cost. For example, the production ocos
for wettable sulphur 1s LD 252.2/ton against its c.i.f., value of LD 141/%on.
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; The formulation of aerosols 18 another area in which marginal losses can
- % te anticipated. ''his point 18 well 1llustrated in the previous section, where
the cost of producing the equivalent of an item (Pif-i’af) now purchased 1n the

‘mited Kingdom 18 compared with the present import cost.

'he estimated over-all orofitability, in Libyan dinars, of formulating

L R A RS e

four amportant categories of pesticides in Libya would be as follows:

8 g
n .é Categor Profit Loss
! Aerosols 65 500
Fmulsifiable concentrates 253 511
Wettable powders 7 063
White oil 35 185

260 594 - 100 685 Net profit 159 909

‘18 1s considerably less than was indicated in the pre-feasibility study, which

indicated that these operations would yield LD 890,000 /year (table 2).

.mplementation of the project

Since there is a reasonable expectation that it would be profitable, the

project should be implemented as quickly as possible.

- '% Feedstock for white 0il. The implementation of the white oil project may

te deferred till such time when the test reports on the recommended feedstocks,

1 namely the fuel-oil blends, base-oils HVI-160B and HVI-560, are available and

‘e final selection has been made. The test samples may be sent to the research

«aboratories of the following white 01l proceseing concerns:
Shell, Brussels, Belgium
Shell, London, England
I.C.1., Haslemere, England
Sariaf, Faenza, Italy
Solplant, Milan, Italy
y Afrasa, Valencia, Spain

R R

o
=
.

Az-Zawia Refinery, Az-Zawia, Libya

Mode of implementation. In order to implement the whole project a Chemical
Engineer In Charge, assisted by the following staff, be appointed for a period
' of 2 years:
of Assistant Chemicil Engineer (white 0il)

st Assistant Chemical Engineer (emulsifiable concentrates)




Assistant Chemical Fngineer (wettable powders)
Assistant Mechanical Fngineer (aerosols)
“hief Chemist (quality control)

Draught sman (mechanical)

“he hemical Fngineer In ‘“harge, would guide and assist the manufacturers
or suppliers of the plants from blue-print to i1nstallation and commissioning
stagre, 1n the following manner:

Draw up detailed drawings of the individual unit and prescribe
their operation and equipment;

"repare chemical plant layout and work details;

“repare mechanical layou' and work details;

i'repare electrical layout and work details;

Yrepare utilities layout (steam, water, electric supply);
"repare effluent disposal layout and work details;

Prepare building layout (factory, administration, laboratory,
water supply, sanitation etc.);

T1me scheduling.

Integration as a profit-making complex. If this project 1s to be an over-

all economic unit (that 1s, a profit-earning one), it should not be dismembered
into units and 1nstalled separately on different locations. The chemical indus- E
try has seldom prospered as single unitsj in the form of a complex, 1t has

invariably been profitable. For example, one unit's effluent can be the feed-
stock for another. Also, if one unit operates at a loss, the others will pro-

bably compensate for 1t,

LLet us consider the case of a continuous white-oil plant whose output is
very low and which does not utilize its by-products or wastes. Its output may
never become competitive with the international prices. However, when its acid
sludge 1s used to recover both the sulphuric acid and the emulsifying agents,
such as sulphonic acids (mahogany acids), there is no apparent reason why such

a small plant should not turn into a profit earning unit.

While there would be industrial wastes in the other units, such as emylsifi-
able concenirates, weitable powders and aerosols, the organization of a central-
ized quality-control laboratory, a workshop (mechanical and electrical), stores,
transport both for men and materials, use of workers of one unit in another (for
example, the emulsifiable concentrate workers could also operate the weed-killers

unit) will have a cumulative effect to neutralize losses and build up profits.
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“lant capacities

Brief review. In order to explore the feasibility of establishing pest:-
1de formulation plants in the Libyan Arab Republic, two reportis, namely the
~re-feasibility report and the market analysis report, were prepared by UNIDC

experts and submitted to the Libyan Governmen:® .,

'he pre-feasibility report submitted in leptember 1973, showed cnly *he

~onsolidated yearly import figures and the corresponding c.1.%, values «f the

i nesticides under consideration. ‘he volumes ot neither the current and pro-
‘ected requirements of each of the presently imported formulations were ana. yzed
nor were the chemical composition and the c.i.f. values ~¢ their components high-
i1ghted. The omission of thig basic information makes 1t d1fficult tu estimate
the cost of production of the 1ndividual formulat.ons. {(Further i1nfurmation 1s

sresented in table 2.)

Some process outlines have been given for the manufacture of white oii, but
nothing has been said about the emulsifiable concentrates, liquid 1nsecticides

or the wettable powders.

4 In the case of white oil, the domestic requirements have been set at
! 2,000 tons; another 8,000 tons have been ear marked for export. The sum «f
§ these figures determines the annual plant capacity. (It 18 1nteresting to note

! that the white oil imports did not exceed 316 tons in 1973.)

The pesticides market analysis report i1s included in this volume. It deals
at length with the present and future requirements for certain formulations used
on crops, in public health, on livestock and in the housenold sectors. The c.i1.f.
value of each of these formulations has been indicated. However, the composition
and the c.i.f. values of the pesticidal chemical and inert media present in a

formulation are not given.

In part II of this report, the market analysis expert ha. also discussed

the possibility of exporting white 0oil to such countries as Algeria, Egypt,

Greece, Rwanda, Sudan, Tunisia, Turkey and Yugoslavia, which currently import

27,000 tons annually from other sources. On the basis of these data the writer
of the present report has prepared a statement showing the present and future
requirements of the active ingredients of theae formulations, their chemical
names and physical properties, in detailed form in annex II and in condensed

form in table 3 to establish the final capacities of the plants.




*S{®dwweyo Teplorised Jo suc; 2}EDIPUT E§313)0RIQ Ul seqndty :830f

sancy g, sucy §

(dox lw

Piles ) Jncy ucy |

S

SINcyY g, 8UCE §

129 -

Gy, ucy 3uun

(@]

Pl

(2% gee) €45

2t6 ¢

(ve) 15

\

) 512

~

} 8iC

(g°Le) éb
(126¢) G09

(&% p61) 629 1

006 1

(ge) &t
(5¢V) 965

(&% L11) oGt

~

s{osocley

SISTITY peap

Saploliuny pue S9pPIOIF0eBUT
81snp pue sJapmod syqejjem

(proyesnoy)
seproijoesutr pimbiq

Juixlw sjedrdeg (081 Pus ;1S (Le°gt) g9t (6°i€) 041 BI271 1Y poap
mmwvwomvomm:w
pint 1] Juinp oul) IR A G 2 P AL f0Y€ ) 35. soploldung pue Seploliossu]
SINCY r\w:nw o S81PIJUGLUCS ITqel]is]nug
SdnoU LoSuUcy COC 91¢ 11c 931ym
3 icedes Owbi CL6T juawea tnbaa uctye IOy
PO pPUs JWC O Y Amﬁmﬂv 3IUS Sod

jUsWod inbad adaniny

8jUk U »pIolised Jo s9l}lowdes Je ucljeinser

*t 8lqey




- 123 -

Plant capacities. Table } shows that the domestic demand for white o1l,
#as '16 tons in 1973, rises to 1,000 tons in 1980 but falls to 900 tons in 1985.
4.5, with consideration for exports, the capacity of the plant has been set at
% wons ‘8-hour shift. As both domestic requirements and exports 1ncrease, pro-
t.-tion can be stepped up accordingly, that is, from S tons per one-shift day
%, ih tons per three-shift day. At full capacity, the plant will produce

#,~ tons of whits oil per year.

‘ ‘ne requirements for emulsifiable concentrates (including liquid insecti-
¥.tes’ 18 expected to rise from about 3,000 tons in 1975 to 5,256 tons in 1985,
%:nve nine major insecticide formulations are to be manufactured with the same
#iuipment, production must be stopped and the machinery cleaned after each pro-
;; “tion run to meke ready for the next formulation. Because of this frequent
tleamng and washing, the plant would operate on a six-month basis, that 1is,
35 days & year. The plant's capacity if fixed at 10 tons per 8-hour shift.

s the demand for products rises, the plant may accordingly be run on a two- or
g,i}hreo-shift basis,

% The weed killers (EC and WP) will be mamufactured in a totally separate

s

Qectxon to prevent contamination of other formulations. The costs of construc-
af 1on and of production of this unit have been apportioned betwsen the EC and

P plants.
£

i Since the deamnd for wettable powders is expeoted to rise from 605 tons in
973 to 1,342 tons in 1985, the capacity of the production unit has been set at

2 tons per 8-hour shift. To meet the minimum requirement, the plant must be run

bn 2 single-shift basis; as demand increases, the plant will have to work on two-
r three-shift basis, As with ECs, because of the need for frequent cleaning and
preparation for the next formulation, the plant will function on a sixz-month basis.

e A R ::r;“,/&r iR

The required production capacities for the various pesticide formulation
plants over the ten-year period 1975-1985 are summarised in tabls 4.

&
&
¥




Table 4. Required productioa capacities of pro jected
pesticide formmlation plants, 1975-198%

Formulation Capacity
(toms/B-hour shaft)

White oil b)
Bsulsifiable concentrates 10 g/
Wettable powders 58/
Aerosols 5

2/ Imcludes a separete unit for weed killers
with & capacity of 1 tom/mour.
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hoare vacuum—distillation products of paraftinic, mixed and naphthern .
caqt crudes, the chuice depending on their {inal wse. Paraftinic crudes
s products low 1n density and viecos:ity, gereraily known as technicai
¢« They are used in textiies, cosmelics and as insecticide vehicles.
*+ refined lubricating s1ils from naphthenic base crudes tind their appii-ati n
the pharmaceutical 1ndustry and 1n food-handl ing machinery. Bmasic data

some wilt opsrations in a white-uil plant are presented in annex V.

In order to differentiate the two groups, some of their physical propert,es
and charaecteristics are reproduced in table Y. lnspection of this table
reveals that the medicinal cils are cuivurless and higher 1n density, fliash-
point and above all 1n the viscosity, than the technical oils,

LY

Table 5. Bpecifications of white oils
(Righly refined luwbe eils)

—Jlisieal.

Liguid Light ou_
paraffia sinerel
oil

Relative deasity 0.07-0.99 0.82-0.082

Flash point
IP 34° C Mim.

Colour
IP 178 Max.

Viscosity of

1.0 C (7 n 1316
(ssw) (300) (1716) (66-81)
60° ¢ - - -

Ultn—”‘l.‘ oo” h- - 0-‘ _a

William A, Gruse.and D. R, Stevens,
(New York, NoGres-Nill, 1960); Kemneth A. Kobe tta, .y
in vol. IV(New l'ork. Intoroeicuc Pebl

John L4 y 186, ),




Crudp-oi}

Avmsapherio Meti) lottion Yarve

Jes, guoeline Lubriosting ot ]

white-opiriy ’Tlu

T \J I -
Spindle o1l Gngiae otl Qplinter o4 DeOwmm

|

estamt wm W -3

As1rd i) end suiphenic astde
Boutrel iention

Pigawe 1. W weses of W5 amufustus of Wik cbde




- 177 -

‘here 18 & wide valiely ! techuices ila, <ach mean! ' sup:
(v remenit The apecifications {rAU) of teohrocal or w white oi. .

i

Jritigh Petr ) cum (4P arv givern ooadsox 11l This part icdie:
L (% | &

it ML MW WU DAt U e G Loty a2 Lovation ragu

Govimeosity T o g 0 TGl - ) aa v

oo arnd & DRXITUM oure; ot -, hese prooo rraee

range covered oy tioow oo te i A A A

choige vl teedglock lrum iyus ogge ule. Choerc 1s b present o

“rang up & plant tor tne manufacture o1 cuw bacs olic 1o the L

pubiic, but & bieuwing piant® nat silcady el 1nstal co ol A~ nie
gou on stream in 190, THIB plad Wil Dlvir. smpatte o oune oL -
row to produce 30, 000 Lok ear o various cuaoricating 1 oL, suc

IR, goars, diefel angloes ana Por 1ndus' s purpoges,

The bmBe viis usBeu in the nivaoing plant car provide o suitas
i *he refiming plant, Table ¢+ b wo the prycical proporiies as oL -
s of the Lasy wiiB. Al ge omparison ' these propertles wi'o i ..
the standard il would narrow Jdowt he Cno.ie fo base 1ls swch u. .

soodrty HVI-160H and Vie=tHe for ug. as feedstock.

Table ¢, Physical properties and characteristics
uf some base 1ls ‘/

Piy. 108l properties HVI-60  HVI-160B HVI-650  NVi- FVLPd 400
scomty (e ar 210°F 4,55 11,1-12.1 51.6=34.7 10.5=11.5  5i=i]

Pour point O (mex.) -15 -6 -6 -21 -
vur ASTH (max.) 15 LY 5.5 2 -

A m KOW/g (max.) 0e05 Ue05 0.0% 0.0% 0.l

sl (K ) 0.01 0.0l 0.0 0.01 0,01

lash-point °C (man.) 204 2% 267 29 273

j20ree: DBrega Petrolewm Manufecturing Co., Tripeli,
8/ EVI - high viscosity index; NVl « medium viscosity indes.

4/ Liwgea 0il, Winistry of Petrolews, Tripoli; National 0il Corporstion,
Iripoli, '
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1 T TR G : : o e ot ot trene st e obhirained froom
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Tep o rtonr . Dot oprasical proportoes anLo characteristio

Tryhia! G v o 1,

L W b Coa b That T Cele i, ValUes L these g
N e T y e CL L )\." L)e nether he el it ol
G base e ) WCe Wit o WL prave economic remalna to be o
Cwoudaoture oF (bace  ons tls, The La‘i1onal 011 Zorporation reports tha:
s 0 the preliuery il 10 ar leedatack for the manulac*ure of vase ils
) te  The proces; 100 1o may be rourhly summed up i the fl1owing
Wt AL SRS D PR

ce  Vavuum aigtiliat, oo
gpindle o
angine
Cylinder 1!
B1tumen
. oulvent extrac'ivu " aromatics
. De-waxing
- » Vacuum dist.liat.un
[ adee: ro the presen’ sct-up ! 'he Az-Zawla refinery, such a unit would cost
2wt CLoidto LD1Yy ml.iun, 1 wiuld appear that such a costiy addition to
‘e exonting installation at az-cawia, simply o cater the feedstuck require—
ments o oa y=ton/S=hour shift wiice o1l plant, woeuld be advisavie under no cir-
cumstances. L, however, 1t s uid become Justifiabie 1. establish a lube base
tis masutacturing plan: baseu n indigenous crudes, a suitable and cheaper

Uceas ek for the white 11 pian would be eusured,

uas wnd fue) oils as subsiitutes, The Az-Zawia refinery will process

(a! atmospieric pressure) about 79,00C tons of srage and Sssider paraffinic
crude por yecar, to produce a varicty; of fuel oi1ls, namely liquefied petroleoum
gas (LPG) naphtha, kerosene v1:, li,sht gas oil (LGO), heavy gas o1l (HGO) and

fuel »11 (M), No bitumen is produced in this process.

wxamination of the physical properties and characteristics of the three
o1ls tabulated in table 7 reveals that the viscosity ot LGU is },
HGU is nearly 6 and that of j'uel oill 18 144, The lirst two oils have low
viscosity values that render them unsuitable for the manufacture of white
oil.,  inuel o0il, on the other hand, has & very high viscosity that might not
Le lowered to required specilications even after a drastic refining with 20"/3

oleum, However, this possibiliity needs experimental verification,




Tabl ¢ (o specilications of Tight gas o1ty heavy a8 oll and fu

Py sireal propertics andg ght gas ol leavy (as o1l
‘naracteriati-s

e uravity 1,/ o e e i

Srash point v '."‘l“-l 142

Jincosity (oB) Ui
at $1.V¢ (88V) ; (42.9)

ol phur st. (mex.) e 3=0.4
,.'x'ul',vol.,' (ma.x.)

sediments, wt . (max.)

Inytial boiling point, Y¢

~1nal builing point. 'C

tour point, “C

Jource: Az-Zawia refinery.

It is recommended that, 1in order to have the rejuired physical proper—
ties and characteristics in the refined prouuct, the heavy gas and the fuel
11 be mixed into 253, 5. and {55 blends refined according to the process
described below and the physical properties of the samples determued,
iIf the properties of Lhe refined samples conform to those of the standard
sample, it may be emulsified and sent to the Department of Agricul ture for
screening and clearance, to confirm its suitability for use as a spray o:l
(white oil EC). Should the experimental investigations so indicate, the
heavy gas and fuel oil blend must be given preference over the base oils for

use as feedstock. In the existing set-up oi the Az—Zawia refinery, the

heavy gas oil stream (which is being blended with light gas 01l) can be

tapped off separately if required for ihe manufacture of white oil,

This procedure would require no change or alteration in the refinery set-up.

The process

In order to remove sulphur and aromatic compounds from heavy oilis, the
refining is generally carried out with 207 oleum, (fuming sulphuric acid),
preceded by a mild treatment with the spent acid, which removes the moisture

as well as the effects of the partial sulphonation of the oil (figure 11).
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sulphonator 16 a high=silicon iron or carlon steel water-jacketnd vessel,
oW th s turho-acitator, The inner side of 1he vessel 1o rervaforeed 1
rated stainless or carbon stecl o protect the main vossel araing!

UV G S O,

Depend i upon Lhe amount, of npurities present, fhe quanitity o’ the noggd
varies betweer 200 4y 507 by werght of the o1l used., The sul phorat Lo
Cey o ovary from 1) to 30 minutes, once again depending on the quol ity of
1 used, Heatl is released owing to the oxidations Sf aromaticy to
ww'te sulphonic acids and the dilution of the aeid from 20" 1o ahout 7O,
vecommended sul phonation temperature for lubrieating vils of 100 530
' el) at LOOYF wi scosity, is 550 to 60°c, In case the feedstock has
o uSU (= 375¢5) at 100°F viscusity, the temperature is maintained gt
L a0Vc, When the acid treatment has been completed, the o1l sludge ig
oonarged into g settler, whence the o1ly layer is pumped vack forp further
setment with fresh oleum. The acid treatmeut may be repeated till the oil
" otourless, The treated oil is pumped to the intermediate storage tank
- ='on capacity) for interim storage, The over-all sulphonation and

“ttinyg operation should take no more than 1 to 1.5 hours.

The treated oil is pumped to the neutralizer, which 1s fit.ed with an

n'ator, at a rate of 1 ton/hour and is continuously neutralized with a 10
ww3'1¢ soda solution, The acid-free oil is fed to a rotary disc contracter
a0 wther continuous-type extractor, where it comes into contact with
4= 1120 solvent over a number of extraction stages. The o1il, now free

whogany acids, leaves the contracter in a direction oppusite to that of

. vulvent,

The neutral oil overflows into the drying and decolourizing vessel ,
“tore the 0oil is mixed with 0.1% to 2% of the activated clay, both to remove
~i5'ure and to decolourize the oil, The oil-clay mixture is pumped to a
rizuntal centrifuge for continuous filtration of the oil and removal of the
“ay.  The oil is collected in an intermediate storage tank either for direct

© uilng to the emul sifiable concentrate plant or to the Lulk storage tank,

The methanol-water solution containing the mahogany acids is discharged

"he fracticnating column which separates the CH}OH from sulphoric acids.,
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Sulphonic acids, when treated with C&Cu3 or NO?COB' Yield calcium or sodiw
sulphonales, which are importail wetting agents, The methanol is returned

to the methanol=-water solution tanke.

Digposal of wastes or by-products. The two important by-products of the

process are sulphonic acids (mahogany acids) and sludge. The sulphonic acids 1
lieutrarlzed with caustic soda to yield soaps, which are useful emulsifying
agents,  The sludge acld 1s diluted to 30, acid strength. The sludge 15
therchy hydrolyzed, and most of the hydrecarbons (0il) are then separaled

as "liver" which is used as fuel, The diluted acid is brought into contact
with [lue gases to hasten 1ts concentration from 30) to 90, ihite oil

sludge 1s also processed to recover water—soluble sul phonic acids

("green-acids"), which are powerful emulsifying agents,

Plant specifications

The detailed specifications of a white-oil plant with a capacity of 5
tons/C-hour shift are presentcd below. 'The basic data on some of the unit
operations are presented inh annex V.

I. OSulphonation:

A, Sulphonator (reactor)

1. Humber required One
2, Type liater jacketed
}, HNominal capacity 1.883 n3
; ) D (diameter)= 1.25 m
4, Dimensions H éheight) 1.75 m
5. Terminal process Inlet = 770F
temperatures o
Outlet = 90 F

Contents = 14001?

6, iffective heat-transfer 2 m2
area
7. laterial Plain carbon steel (with internal
perforated iining) throughout
8, Turbo-stirrer 5=10 hp (horsepower) motor with

variable-speed gear etc., 220 V AC
Peripherial speed at blade tip
600-700 ft/min
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Y« Inlets and outlets Inlets: D5 cm, 4 required
Outlet: D - 7.5 cm., 1 required
Sample cock: 1 required

Vent: D = 7.5 cm, 1 required

10s Instrumentation Level indicator
Sight glass
Temperature recorder
Miscellaneous
11,  Pumps (a) 1 hp (220 V AC) centrifugal
steel pump H= 10m

(b) wWater-circulation pump, 2 hp,
H = 15, capeity 100 litreu/
min, inlot/outlet D="5cnm,

B, Settling tanks

1. Number required Two

2. Type Vertical with conical bottoms
and dished tops

3.  Nominal capacity 2 m3

4. Dimensions D=1.5m,H=2m

5. Material Plain carbon steel or a better
substitute

6. Inlets and outlets Inlets: D=5 cm 2 required

(for each tank) Outlets: D= 5 cm, 1 required

Sample cock: 1 required
Air vent: 1 required

7. Material Plain carbon steel or mild steel
8. Pump Mild steel centrifugal pump
2 hp wmotor, 220 V AC
9. Instrumsentation A level indicator and an overflow
meter

C. Refined oil id) £ sto t
1. MNumber required One

2. Type Horisontal, all welded
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4,

Nominal capacity
Contents

Dimensions

Counstruclion

Inlcets, outlets and
CcoNnexi . ns

Pumps ctce,

11, Neutralization

and oil-water separator

A, Neutralizer

Te

e

3e

4.

5e

Number required

Nominal capacity

Type

Connexions

Agitator

-1

10 mj

Refined mineral oil (0,1=0,2% H,30

n

D=2m

H=4m

All=welded mild steel with Manged
and dished heads Head thicliess
< e { = 0,625 cm) and shell
thickness 5/16 in,

(= 04775 cm)

Manholc: 4H cmy  skimmer: 6,09 cmg
drains 5 cm; opuening; 2.9 om;
gaugre connexions: 4ol Cm;

vent: 5 cme; level indicator

hp; 10 gal/min ( = 35 1/min); head,
10 m (with flow-meter showing
19=50 1/ min flow/rates)

One

D"‘.O’n
H:1.5m

Mild steel, reaction kettle with
& turbo-agitator

Inletss D= 5 om 2 required
D=5 o0m 2 required
Hand hole: 12.5 x 20 om,
with peep holej
agitator opening: 5 CM,
overfiow.

Type: 90-cm impeller with baffles
(90 rev/min)

Drive: 2 hp, 220 V

singl e~phase, 60-cycles AC
squirrel-cage induotion, with type
PB reduction, 12,000 rev/min
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B. 01l separator

1. QHNumber required Une
ce liominal capacity D-1m
H=1,5m

Partition wall 10 cm below *he
top, from the cuntre

3. pe Mild steel vertical cylinrdor wlth
J
cunnical bottom

4. Connexions Inlet: D . 5 em 1 required
Outlet: 5 cm, U=type over=!!ow=

; siphon for water, with one

| bottom ovutlet

atlet: .9 em , 1 required

He Pump ld steel centrifugal pump, 1 hp,
20V AC, H 1o

3 III. Extraction of mshogany acids

| Any of the following contiauous-type extractors may be used:
e Rotary disc countractor (RDC)
2. Mixco (Uldhue~Hushton) extractor

3+ Scheibel (York-Scheibel) columis
(with alternately packed compartment Cor coalescing)

4. Treybal corum: (a unit of the mixer—scttlor type)

A. Speci fications

1. Number required One
2. Type Ay of the above
3. Nominal capacity 1, 0il = 1,1138 tons/hour ¢ 1.328 m’

2. Solvent U.5000 0,516 m3
T.615 tone/hour w 1.904 m
(Solvent 7O/ CH ,uH)

4. Number of stages 6to8
(a) Motor: 3 to 5/hp, 220 V AC
60 cycles

(b) Motors for inlet streams
1 hp with H =10 m, 2 required

5 . ‘,_,"1 tator ne
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Instrumcnt: i op

Usual

Mlow metcors al inlets
0il: 25 1/min
Solvent: 10 1/m1n

Ivo Tethenol bulk storgge taik (outside) and methanol feed tauik

A. dulk storage tank (outside)

N
le

‘e

V.«
-

6.

7.

lmmover required
lvomial capacily

{ype

Uimensions

mterial

Cornexions,
inlets and outlets

Pump

B, Hethanol feed tank

e

Te

sumber required

idominal capacity

Type

Dimensions

‘aterial

Inlets and outlets

One
50 tons

Vertical, tank with covered top
and a level indicator

D=4m

H=6m

Mild steel coated with: phenolic

resins resins
rubber (OR-3)

€poxy resins
Chlorimet or lastealloy-C
(too costly)

Inlet, D -~ 7.5 cmi 1 required
Outlet, D = 5 cmj 2 required
Air vent

Stainless steel centrifugal pump

with 2-hp motor, 220 V AC
H=15m

One

5 tons = 5.76 13
(707 methanol solution)

Horisontal

D=2nm
Ha 3im

Same as for bulk storege tank

Inlet: D= Scmi 2 required
Outlet: D = 5 om 2 required
and 10~om hole for a mixing wnit
(1-hp wotor)

0.5~hp centrifugal pump




v, Drying and bl caching

e flumber required

2. Type

o llominal capacity
and dimensgions

4. Connexions
1injets and outlets

5. Agrtator (mixer)

6. Material

7o Feed hopper (for clay)

VI. Horjisont contin centri

1. Number required
2, Nominal capacity

3. Type

4., Over-all dimensions

5. Drive motor

6. MNaterial

1, HNumber required

2. Type

3. Nominal cr.pacity

4. Dimsnaions

One

Vertical, cylindrical vess. |
covered top and conical bl ion

D Ue ]f) 5

H=1m( 05 m)

Inlets: D 5 cmy 2 re,uires
Outlets: One near top; O ' oem
! required

vne at bottom,

D=5cm 1 required

& to 3 hp, 2720 V AC, w1 k varinole-
speed gear

Mild steel
Screw cox}ve_yor with a feed=hopper

(- 0.1 m”) and a Star teeder;
dotor for screw—coiveyor - 0.% hp

One
Ton/h (solids, 0.2 tons/h)
Continuous, horiszontal
Length: 1 m; width:

height: 0,7 m
Slurry entrance: 9 cm

Oh m;

2 to 3 hp, 220 to 440 V, 3-phase
60 cycles AC, 1,750 rev/min

Basket, screening and piping,

stainless steel )4, Mousing and
base, cast iron

One

Vertical, covered top and conical
bottom

0.5 m3

D‘o.75"ﬂ-1.
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« inlets and outlets Inlets: D = Y cm, 2 regquired
Mutlets: D - 5 om, 2 required
Level i1ndicator

.«  Pump Mi1ld steel centrifugal pump
2hp; H: 1Ym

. Material Mild stee]

l. Mumber required One

J. Mominal capacity 60 tone - /1.5 l3

Y« Type Vertical covered

de  Dimeislow D-%5m H-95m

"o Inlets and outlets Inlet: D - 5 cmj 1 required

Outlet: D - 5 cmj 2 required
Level indicator

‘e Pump Mild steel centrifugal, 220 V AC
2hp, h = 15 m

dbie Julk—storege tguks (raw mmtorials)
A. Heavy diesel o1l (2 weeks' supply)

s lwumber reguired One

Zs  Type Vertical, covered top and air-vent,

5o Homiual capacity 84 tons ( = 100 m3)

4., Dimensions D= 5m

5 Connexions D= 7.5 om 2 required
D= 7.5 om 1 required

6. imterial Mild steel throwghout

Te Pump Mild steel centrifugml pump
2hp, H= 10

Oe Steam=heating coils One (bottom of the tank)

B. 20% oleym (3 months' supply)
1« Number required One
. Type Vertioal, » Alp vent

(special for ol eum)




5o Numinal capacity 200 tong (- 111,95 m’)
J. Dimensions D-5m H=9%5m

% Inlet and outlete Inlet: D - 7.5 em; 1 required
Outlet: D= 75 cm; 2 required

Us Material Plain carbon steel throughout

T Pump Mild oteel centrifugel pump
2hp, H= 10Om

JE. ﬁm_m?mu_m recovery unit
Hathanol-water frgotiongting column

A Colum

1. Number required One

2. Type Dubble cap tower

3« Nominal diameter 20 cm

4, Number of plates 21

5. Plates ~ specifications 6 bubble caps: D = 5 cm
downput: D = 2,5 cm

6. Plate spacing 45 om

T. Working pressure Atmospheric

8. Maximum working temperature 115°C ( = 240°F)

9. Material Stainless stesl
B, § t- |
1. Number required One

2, Type Unjacketed kettle with heating-coil

). Nominal oapecity 3501 (= 100 UB gal)

4. Beating surface 2.69 m® (= 29 »q ft)
C. Solvent still condemser

1. Famber required One

2. Type Tube and shell




. Cooling surface

.. Material

e ‘peratins pressure

D. 3Solvent-stili I‘eodm

1

o Lumber regusred
o MnTC cLpac:t)
e Lype

ce  Uhuructer o1 Liquld

Ye Iulet and outiet sizes
e ii€Ll
T 4 o

. 13 U

iy

Je  Material

Tubes: tube-shect aud bonnet,
staiiless otees 3043 shell: plaia
carbon stcel

r

51 b/xn:

Tvio
5 1/min
single-stage cen' rifugal punp

CH ;()ﬁ + !i(,,o + sulphonic ucid

mixturc at ;?')':)C
2e5 ¢cn

‘Um

Lhp 20 V AC

Cast iron (high silicon) or
stainless steel 304

£ iethas.c) anu mahogany acids ctorage tanks (from fractionating column),
‘e*ha.sl iutermediete storage tenk, (Sce 1V, 3, Nethgnol feed tenk above;

“&hojuny acids storage tauk,
'e lumber re (uiced
ce LioMinugi capacily
3o Type

4, Dimensions

5« Connexions,
inlets and Jutlets

One
10 33
Horizcntal with dished ends

D=2m H=31m

Inlets: D = 2,5 cm, 2 required
Outlets: D = 2,3 om,

Nanhole 45 om

Air vent

Level indicator




0.

aterial

T+ Pump

1172

Plain cerbon cteel
(resin coated)

1Thp H=10m
Cast iron (high silicon)

Mo Spray—coolim: of water (with underground tank)

1.
2.
3.
A
5e

6,
Te

Hlumber required
Type

Humber of traye
Sige of trays

Distance between each
tray

Inclination of trays

Spray nozzles

ne

Caacade trays (square)
15

1¢5 0,3 m

1 ft

600

Vertical jete




Requirements of a refined mineral val plant

A key component of the projected complex for the production of pesticides

18 a refined mineral oil plant with a capacity of 5 tons/day. The costs of the
machinery and equipment for such a plant and the annual production costs are

given below, Further data are given in annex VI.

Cost of machinery and equipment

Libyan dinars

it o tions o - ‘gggrox.)

Sulphonator 71, 500
Settling tanks 150
Turbo-mixers with coalescence tanks (3) 7, 500

Extractor (mahogany acids) (stainless steel) 10, 000
Continuous filter 5, 000

Fractionating column with pot-still and
condenser etc. (stainless steel) 10, 000

Piping, ducts etc. 5, 000
Valves, fittings and related items 2, 500
Pumps, motors, switches etc. 7,500

Sludge-acid neutralization pit; acid brick-lined,
with inlet and outlet pumps etc. 10,000

Storage tanks
Bulk storage of raw materials 25,000
Partly finished products 5, 000
Intermediate storage tanks 5,000
Miscellaneous 1,000

Electricity and instrumentation 5,000
Exhaust system 3, 000

Safety equipment 1,000

Unforeseen ;O.gﬁg




Annual production cost

'. Raw mpterials

4,

1.1 Heavy gas oil
1,995 tons/year at LD 27.9/ton

1.2 20% oleum
825 tons at LD 28 /ton

1.3 Methanol (or furfural)
75 tons at LD 36/toa

1.4 ™illerts earth
30 tons at LD 30/ton

1.5 Caustic soda
12 tons at LD 46/ton

1.6 Limestone
1,200 tons at LD 2/ton

1.7 Packaging material
(resin-coated drums)
500 at LD 3.44/drum

Energy, fuel and water
2.1 Klectric power
100,800 kWh at LD 7.5/1,000 kWh

2.2 Water 3
10,000 m3 at LD 20/1,000 m

2.3 Steam (10 PeSeisy)
600 tons at LD 1.2/ton

Managewent, laborgtory snd labour

3.1 Pactory, stores, administration and laboratory
3.2 Contingencies (10% of 3.1)
3.3 Poreign specialist (1) at LD 500/month

tio tisgtion

4.1 Depreciation of building and construction
(4% of the cost a year - annex VI, A 2)

4.2 Depreciation of machinery and equipment
(10% of the cost a year - annex VI, 4, ))

4.3 Depreciation for transport vehicles
of the cost a year - ammex VI, A, 4)

Libyan dinars
56,000
23,100

2,700
900

552

2,400

1,720
87,382

756

200

1,676

47,900
4,790

6,000

58,690

1,148
19,305

2,400




4.4 Depreciation for furniture and miscellaneous
(207 - annex VI, A, 5) 400

4.5 Amortization of preliminary and promotional expenses

25,506
5. Direct and general expenses

5.1 Maintenance expenses

(47, of capital expenditure - annex VI, A, 2-5) 9,410
5.2 Supplies

(107 of 1. Raw materials and 2. Energy, fuel and water)

(Note: take only 57) 4,460

5.3 Sales and marketing expenses

(107 of 1 to 4 of Production costs) 17,330
5.4 Research, development and traini
(5% of 1 to 4 of Production coete 8,670
5.5 Contingencies (1nsurance, transport and othere)
(5% of 1 to 4 of Production coste) 8,670
5.6 Royalty
2% on the total sales price 4,750
5.7 Charges on working capital
(10% of Working capital - annex VI, A, 7T) 1,080
54,098
Total production coet 227,352

227,400 (approz,
Profit at a rate of 5% +11,370

Total sales price 238,770

Cost /ton 145.5




ils EMULSIFIABLE CONCENTRATES
(10 tons/B-hour shifts)

The process

The process “or the manufacture of an emulsifiable concentrate (EG) isg
*ather simple. hhen a pesticidal chemical is a solid ( for example, dimethoate,
“wtradifon, Kelthane, lindane or DDT), it is First fround to about -3 +100 mesh
R.53.5. in a hammer mill, discharged into an elevator throwth a vibrating chute
27 @& screw conveyor, which lifts and delivers it to the feed hopper (fiure [11),

whence it flows into the mixing vessel (Jack@ted) via a weipht hopper.

A known amount of solvent ie then pumped to the mixing vessel. If the solid
‘hemical is only sparingly soluble in the ordinary solvent, a powerful solvent
such as 18cpsrpancl or cyclohexanone may be used. The solution is then :liluted
with a relatively cheaper solvent such as benzene, toluene or xylene. Solubilit;

ray also be increased by steam heating the material.

When the solution is ready, an emulsifier is added, and the whole mixture

13 vigorously stirred for about 5 to 15 minutes at a prescribed temperature,

The emulsifiable concentrate is then filtered and transferred to the service

tank, whence it flows by gravity to the filling section.

The process may be divided into the following unit operations:
Size-reduction (solid chemicals)

Transportation

Storage (feed bins) and weight hopper

Mixing

Filtration

Storage (service tanks)
Filling (automatic)
Exhaust aystem

The specifications of a suitable plant for the production of emulsifiable
~oncentrates, the cost of its machinery and equipment and its annual product ion

fosts are given below. Further data are presented in annex VII,







1is FEMULSIFIABLE “OICENTRATRS
(10 tons/B-hour shifts)

e processy

The process “or the ~anufacture o” an rogisitiable concentrate (BOY 15

vher gimple, khen a pesticidal chemical s a solil (for example, Adircthontne,
“radifon, Kelthaone, lindanc or DDT), it is “irst yround to about -0 100 e

“ededs in oA hammer rill, discharged into an s levator throg™ a vibeat oo -

oA serew conveyor, which 1ifts and lelivers 1t te the feed hopper {(©1 -ur

dtonce it flows into the wixing vessel (jacketed) v1a a weisht hopper.

A known amoun of solvent is then pumped *o the uixing vessel, IV tho
rerical 1s only sparinesly zoluble in the ordinar. snlvent, a powerrui solvent
ag 1soparpanc: or cyciohexanon: muy bo usod., The golution i1g *ren Giiuted

i a relatively cheaper solvent such as benzene, toluene ar xylene. Talubilit,

7, algo be increased hy steam heating the material,

Anen the golution is ready, an emulsifier i3 added, and the whole rixture

13 vigorously stirred for about 9 to 1% minutes at a prescribed temperat aro,

T.¢ emulsifiable concentrate is then filtered and transferred to *he sorvice

‘ank, whence it flowe by gravity to the filling section.

The process may be divided into the following unit operations:
Size-reduction (solid chemicals)
Traunsportation
Storage (feed bins) and weight hopper
Mixing
Filtration
Storage (service tanks)
Filling (auiomatic)
Exhaust system
The specificzations of a suitable plant for the production of emulsifiable

'oncentrates, the cost of its machin~ry and equipment and its annual production

*osts are given below., rurther data are presented in annex VII,
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Figure III. Diagram of a plamt to producs emulsifiable concentrates (5 tons/8-hour shift)
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'u'eg.rate mixing vessel for malathion, A] though an odour] €88 premium-grade
ma.athion 1g available, 1t 14 advisable to have a separate mixing vessel, gervice

‘ank and welghing equipment for this material,, as 1t imparts 1tg characteristic

sweli to any sther EC prepared with the same ejquipment,

P.ant specificat ions

Hammer mill

{for solid pesticides)

Number required One
Tvpe Swing<hammer mi1 with internal classifier
(non-clogging t ype)

Nominal capacity lto 2 tons/h of product
(crystalline organic pesticide)

Feed migze 2mm to 1 cm

Product gize ~-30 to +100 mesh 5,8,.8.,
(approx.)

Material Stainless steel 304 or other Suitable
material

Motor 2 to 3 hp, 220 V AC
Miscellansous A feed chute for the bucket conveyor

Bucket gconveyor

Number required One

Type and capacity Centrifugal discharge
1 to 2 tons/h

Height 10 m
Material Stainlese steel (buckets only)
Motor 2 hp, 220 V AC with variable speed

Feod-ctor“! Bin ad nm; gogm;

(a) Peed-storage bin
Number required One
Type Mass flow
Capacity 2 tons (bulk density 30 to 40 lb/f‘tz)
Dimensions 2x1.5x1m

Discharge Star-feeder, collecting screw for uniform
wvithdrawal

Naterial Stainless steel or any other suitable
material
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Mixi ng vessel

1.1 general purpose

Nuamber resuired
'I‘_y pe

Cap:eity

Dimension

Inleta

Outlrts

Motorsg

Material

Instruments

Service tanks
st lanks

Number required

Type
Capacity

Inlets and outlets

One
Jacketed

3 tons/h of BC
Av. dena]ity 1,12 g/ce

= 7 )
D=15mH=1>?m
D=13/5cem » required
= 5 em§ 2 numbers required
= 10 cm (solids); 1 required
10 em (turbo-shaft); 1 required
= 2.5 cm (steam); 1 required
=5 emp required
D = 2.5 cm (jacket)

Air-vent for gases or vapours from
the vessel

(a) 5to 10 hp, 220 v aC for
turbo-agitator with variable-gpeed
fear etc., Speed of the impellor
tip 600 to /00 ft/min

(b) 1-hp motor; 1 required

U YU v o v
f

(¢) 2-hp motor; » required

(d) 2-hp mo“or for pumping BC to the
service tanks

Stainless steel 304 (throughout)

(a) Pressure gauge for steam (10 to
5 1b/in?

(b) Temperature indicator

(c) Level indicator with light or alarm
signal

Two
Horisontal, dished ends

10 tons each (for mc, density 1,12)
D=2mH=3nm

Inletss D=« 5 omi 2 required
Outleto: D = 5 om} 2 required




A r-vent
level indicator with light signal

Material Stainless stee] 104

. Mallthion—ig
o Mix;m vessel

Humber required Two (dne for weed-killer section)
Nominal capacity 1 ton = 0.893 m

Dimensions DelmH=1,5m

Motor (turbo-agitator) 3to 5 hp 220 v AC

Sentrifuml pump 1 hpt 3 required

All the remaining features are the Bame as for the mgin turbo-mi xer,

Serive tank

Number required One

Capacity 5 tons

Dimensions De1l.5m H=2n

All remaining features are the Same as for the Bajor service tanks,

Wei fill ect 10,

For filling, weighing and automatio cut-of'f
(a) 45-gal drum (baked-resin lined)

(b) 5 to 10 &8l polyethylene, blow-mouth drums

Number required ™o
Nominal oapacity (a) General-purpose: 25 to 50 tons/h
(v) Malathions 5 to 10 tons/h

Number required One
Type Vapours exhaust coupled with water scrubber
Notor Blower, 5,000 m3/ain

Water scrubber - ) hp

Material Nild-stee]l with protective coat ing
(or other suitabdle matsrial)




-1H0=-

Location Dust arme (flexible)
at all unit-operations where the dust
and liquid fumes escape, espccially the
mixers and the filling points

Exha st “ans should be installed near the roof at regular intervals; for ever.
woom’ of plant viliume, .ne exhaus! fan with an Ue hp motor 1s to be provided,
These rxhaust “ans are to he installed in the mixing and filling sections. Ther
should ve eight rxhaust “ans in the main EC block and four in the weed killer

(FC and WP) sections.

%, Bulk Storage tanks

‘el White 0i1 EC (50 tons)

Number reguired One

Type Vertical, with covered top
Dimensions D=4 mfH=5nm

Inlets and cutlets Inletsst D = ',5.0m; 1 required

Outlets: D = {«5.cm; 2 required
Air vents: D = /.5 cmy 1 required

Material Stainless steel 304 or mild steel (epoxy
resin lined)

9.7 ylenes

Capacity required for 3 months = 90 tons)
q

Number required One

Type Veri.ca.l, covered top but with air vent

Nominal capacity 100 m3

Dimensions De SmjH=6m

Inlet and outlets Inlet: D = 7.5 cmj 1 required
Outlets: D = 5 om; 2 required

Material Nild steel

Pump Nild steel centrifugal pump with 2 to

1 hp motor, N = 15

9.3 Kerosene oil

(Capacity required for 2 weeks storage)

Number raquired One
Type Vortical, with eovered top but with
air vent

Nominal capacity 67.5 tons = 88.5 m3




Dimensions

Inlet and outlets

Material
Pump

Jod) Malgth;on feod tgnk

Number required

Type
Nominal capacity
Inlets and outlets

Naterial

Cost of Mineg and cggment
Unit-ogcnt;on or cguimgnt

=156

D=4mH="'5n

Inlet: TehH emy 2 required
Outlets: cm; 7 required
Mild steel

Mild stecl centrifugal pump
2to Yhp, H=15m

One
Horizontal

10 tons; D= 2my H=23n

(a) Inletg: p - 5 cm; 2 required
(b) Inlet: D= 2.5 emp 1 requireg
(a) Outlets: [ - 9 em; 2 requireg
(b) Air vent

Stainless steel 04

(a) Stainless steel centrifugal pump,
2 to 3 hp

(b) Stainless steel centrifugral pump, 1 Lp

Importants pump Malathion from drums
to the tank

M s

Hammer mill 1,500
Bucket conveyor 1,000
Storage feed hopper and weizht hopper 2,000
Mixing vessel stainless ste

one for Nalathion) 10,000
one for weed killers)

Service tanks stainless steel (3)

one for Malathion) 12,000
one for weed killers)

Weighing and filling

(one for weed killers) 5,000
Bulk storage tanks

(a) White oile(stainless steel) 7,500
(b) Xylenes 5,000




() lierosenr il

(d) Malathion (stainless steel)

Tiping;

Valves, riitings ectc,
Ulectriral installation
Inst runentatlion

Exhaust systenm

Un{oreseen

Total

Annual production cogt

l« Raw materials
1.1 hite 0il1-80
(a) Refined mineral oil
400 tons (1.D 160/ton)

(b) stabilizer (casein)
722 tons (LD 483/ton)

(c) Emulsicier (Triton x 100)
1 ton at (LD 523/ton)

(d) Ammonia 0.9
3 tons at (LD 96 ton)

(e) Distilled water
84.1 tons at (LD 2/ton)

1.2 Dimethoateﬁo

{a) Dimethoate (tech,)

/2 tons (LD 1,280/ton)
(b) Emulsifier (?)

9 tons (LD 547/ton)

(c) Xylene
752 tons (LD 90/ton)

(d) Casein
0.85 ton (LD 483/ton)

(e) Distilled water
34 tons (LD 2/ton)

5,500
2,500

4,000
2,000
5,000
2,000
5,000
15,000

85,000

Li Q‘g dinars

64,000
1,074
523
168
170

65,935

92,200
4,920
6,768

412




1=

1,2 Tedjion-8 (tetradi f‘on} Livyan dinars

(a) Tetradi fon (tech,) 32,880
10,04 tons (LD 3,275/ton)
(b) Pmulsirier (At 1ox) 3,008

At IAB-ICI, 11GA
6.45 tons (LD VOO/! un)

(¢) Cyclohexanone and xylene 9,210
12,9 tons (LD 228/t on)
(115) 70 tons (LD 90/t on)

(d) Casein 1,718
2e5 tons (LD 4181/ton)
(e) Distilleq uater 54
28 tona (LD ~/ton)
1750790
1.4 Malathion-io
(a) Malathion (tech.) 31,920
42,5 tons (LD 751 /ton)
(b) Emulsifier 2,520
4+2 tons (LD (00/ton)
(c) Xylene 1,102
37,8 tons (LD 90/t on)
37,842
1.5 Kelthane-18,5
(a) Kelthane (tech,) 30,400
23.8 tona (LD 1,275/t on)
(b) Bmulsifier {P and H) 330
0.048 tons (LD 509 /ton)
(c) Casein (or methyl-cellulose) 115
0.648 tons (LD 483/ton)
(d) Xylenes i 9,260
104 tons (LD 90/ton) ——
40,406
1.6 Lindane-@ and -50
(a) Lindane (tech.) 41,600
25.29 tons (LD 1,645/ton)
(b) Emulsifier 1,296

2.16 tons (LD 600/%on)
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(c) Casein
0.52 tons (LD 4R3/ton)

() (Benzene, toluene)
xylenc; 2 tons (LD 90/ton)

le " Liquid insecticides

(a) Bioallethrin
21 kg at LD 27, 8154 0n

(b) Bioresmethrin
224 kg at LD 92, 215/ion

(¢) Piperonyl butoxide
896 ke at LD "/xg

(d) Kerosene (deodorized)
1,620 tors (LD 17.64/ton)

1.8 Weed killers (2,4-D and 2,4-DB)
(a) 2,1-D and 2,4-DB
53.2( tons

(b) Solvent oil or benzene
135.2 tons (LD 86/ton) "

(c) Emulsifier
3.56 tons (LD 500/ton)

1.9 Packapring material

55~gallon drums (= 7.35 f‘t3)
16 gange plate (baked resin coated)
1,000 at (c.i.f. LD 3.44 drum)

Subtotal

2. Energy, fuel and water

2.1 Electric power (300 days)
170,000 kWh (LD 7.5/100 kW)

2.2 Water (390 days) 3
24,000 m° (LD 20/1,000 m’)

2+3 Steam
750 tons (LD 1.2/ton)

5,580

48,776

9,200
16,918
6,272

28, 600

60,990

17,360
11,800

31,296

3,440

40, 345

1,280

480
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3. Labour and ﬂiniurgive costs

1.1 (&) Pactory

Personnel Number Monthl fearly wage including Total
required LD Social cfﬁm (LD)
Inskilled 4 7 950 x.4 3,800
Skilled 3 100 1,350 x 3 4,050
Highly skilled 1 120 1,600 x 1 1,600
Fngineer (Chemical) 1 150 2,000 x 1 2,000
Chemist 1 150 2,000 x 1 2,000
13,450
3.1 (B) Commercial Department d stores
Foreman 1 120 4,600 x 1 1,600
Helpers ? 70 950 x 2 1,900
Drivers 3 100 1, 30x 3 3,900
1,400
3.1 (¢) Administrgtion
Clerks 2 120 1,600 x 2 3,200
Typists 2 120 . 1,600 3,200
Helpers 2 70 950 z 2 1,900
8,300

3.2 ((‘oni %gf’!
. 21915
3.3 Forelgn Jpecialigts (2)

at LD 500/month, for 6 months 6,000
Subtotal 37,865

4. Depreoigtion
4.1 Depreciation of buildings and 518

construction (at 4% of the cost
& year - annex VII, A, 1 ang 2)

4,2 Dopuoiation of machinery and 12,892
equipment (at 10% of the oost o
year - annex VII, A, 3)




4.3 Depreciation for t ranaport 2,340
vehicles (20% of the cost a
year - annex VII, A, 4)

Depreciation for furniture and
equipment (20% of the cost a
year - annex VII, A, 5)

4.5 Amortization ot prelimina.y and
promotional expenses

(20% of 4.1 to 4.4) 3,550

Subtotal

Direct and general expenses
5.1 Maintanance expenses
(4% of 2 to 5 of Capital 5,943
expenditure - annex VII, A)

5«2 Miscellaneous supplies 10,000

210,; of 1 and 2 of Production cost)
LD 45,896, but take only LD 10,000)

Sales and marketing expenses 25,846
(5% of 1-4 of Production costs)

5.4 Research, development and training 25,846
(5% of 1-4 of Production costs)

5.5 Contingencies 35,846

(Insurance, transport and others)
(5% of 1-4 of Production costs)

5.6 Royalty 12,800
(2% of annual sales)

5«7 Charpes on working capital 15,773
(10% of Working capital -
annex VII, A, 1-4) 15,773

Subtotal 122,054

Total production cost 923,224 ‘
323,000 (approx.)

Average cost/ton (at 2,927 tons/year) 213
Processing cost/ton




III. '.m'[‘TABm POWT)ERS, @PA'ITTTEQ A'N ‘),\":;r“”,

The process

bl
The wettable pnwders‘/ are generally prepared in hish moacentrations, nael-
157 to 95‘,'5, with a dust carrier such ag at tapulerite op liatomacecus carth, hiah

»

HECOMES Wol and gives 11 g aniform suspensinn ia uvalers In addition, 1I'" . 7
of a wetting ajent is added to enhance thej - wettanility and suspendibilit. in
waler. The particle 8ize of wettahle powders ig usall: smallesr than Ty oo

1?5 mesh B.S5.S. The requirements nr an appropriate uettable powder plaat are

presented in annex VIII.

The duu'si/ Cunitiain low burcentage of' pest ¢ ua] Chericul pome:

R .. o
ey and the particle size ranges between 0,5 o du v The oo, DLUTICD g
the diluent are shwn o tabic i,
The granul e¢g generally vary in size from 4 1o 0 mesh, al ‘houch such g
wide range 15 seluum uged but rather a narrow particle gi1ye Paige, waredy i,

Lo/jO, 20/)'), 20/.,0 ang 30/6U mesh are Wsed.  In gny cass, G907 L1 L e
Must pass through initial size and be retsined by the second gize., Lhoege
granules are ther. Sprayed, in a ribbon m Xery, wilihi eilher the moite pustic, s

chemical or its cvncentrated solution,

The process as illustrated in figure IV, shows a plant for the production
nf dusts, granules and wettable powders of different specilicat ions. In cage
0f dusts, both the carriers and the diluentg are first crushed in a Jau crusher,
followed by soarse grinding in a hammer mill and later dried in a rotar: drver,
using flue gases. The dried material is discharged into the bucket, elevator,
vhich carries it over to g vibrat ing sieve to Separate the di[repent narroy
particle size ranges namely +30, -30 + 50 and fines. The coarser particles,
namely +30, are returned to the hammer mill, and granules of the regular size
range are conveyed to the granules stcrage hopper. If the charser granules are
not required, they are fed to the ring-roll mill along with the fines for fine
rrinding, that is 325 B.S.S., and transported to dugt storage hopper by means or
an elevator (not shown in figure IV) for interim st orage.

———————

By Kirk-Othmer, kneyclopedia of Chemical Technolo vol. 11, (lew York,
Interscience Publishers (John Wiley and Sons, Inc.}, 19 OS; Industrial

Production and Formu ation of Pesticides in Developing Countries
United Nations publication, Sales No. 72.11.B.5).
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Table ", Sorptiveness of gome minerals commonly
used as pesticide carriers and diluents

Sorption index

Carriers

Silica 400
Diatomite (salt-water) 270
Vermiculite 250
Attapulgite 230
Diatomite (fresh-water) 200
Montmorillonite 190
Kaolinite 160
Diluents
Pyrophillite 90
Bentonite 80
Pumice 78
Talc 73
Silica (natural) 64
Limestone 50
Gypsum 50

The material from the storage hoppers flows into the steam-heated ribbon-
mixer via a weight hopper. The molten pesticide or its slurry is then sprayed
over tne dust at 20-to 40- Pss.i.g. pressure, using a gear pump. Owing to
spraying, the dust particles which agglomerate are broken up in a high-speed
single-rotor mixer. (This mixer is not used for granular formulations.) The
mixed material flows into a bucket conveyor and is transferred to the storage
bin for packaging and filling.

The pesticidal chemical melt ing or EC preparation kettle is steam jacketed
and has inlets both for solid and liquid materials. Both the toxicants and the
solvents can be pumped from the base tanks by means of centrifugal pumps. Com-
pressed air is also used for pumping BC into the ribbon-mixers.

The process may be summariszed in the following unit operations:
l. Crushing and intermediate sise reduction
2. Drying




Y, 3ize reduction { Tine pulverizing)
. Transpartation and storage (of dusts and granules in feed hoppers)
€ Mixins (soliis) and transportation of the products
‘. Weighing and packaging
. EC rixins vesse ]
wimve Voshows a plant Tor the production of weed killers (both emulsifiat.le
sancent rac s and wettable powders) that could be supplied with granules or dust

Cogr the wottatle pf\w'iu_v‘ ae~t1on,

Plant spe~17i-atioms

v, Crusher, #or crushine ~lay, fvpsum, limestone, bentonite and, if necessary,
W=
anlphur down to 1 to 2 inches, a Blake-type ~rusher may be used, with the
01 1owings sperificationss
tumper required One
Type Blake swimg-)aw crusher

“rusher size

iteceiving opening 18 x 5 cm

Exit end 5 om
napacity at setting end i to 10 tons/h
ower required 15 hp (=12 kWh)

5. Hammer mill (non-clocgging swing-
hammer mill, pulverize type

Number required One
Capacity (a) 2 to 3 tons/h (product)
(b) Pead size 3/4-1 in

(¢) Product size 10 + 100 mesh (with
internal classifier)

Power required 6 to 8 hp
Material to be handled Gypsum, limestone, bentonite kaolin
and clays

3. Rotary drier (Raymond/Barlett or
Snow and Co., USA)

Number rcquired One
Type Countercurrent, direct heat, with cooler

Feed Clay, gypsum, bentonite, diatomaceous ea

1




P
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Size -10, +100 mesh, free flowing
D=0.9myL=2¢6m

with: (a) Feeding device
(b) Product cooler
(c) 0il or gas burner
(d) Flue rases offtake

(e) Temperature required in the
rotary drier = 100°C

(f) Flight with right-anled tips
() Feed guiding spiral T'i-hts
(h) Speed: © rov/min

(i) Driving motor (with variable-
speed gear)
5 hp (= 3.73 kwh)

(;) Drving rate (max.)
150 kg H?O/h (from 5% to 0))
Capacity 5.3 tons or less (required 1 ton/h)

Material Plain carbon stecl

4. Screw ronveyor (horizontal) with
variavie-speed control

Number required One

Tvpe Screw-type
Capacity 5 to 3 tons/h
Power required 2 hp (= 1.5 kWwh)

(with feed and discharge
arrangements on both cnds)

5. Bucket conveyor for materials (bulk-density 100 lb/rt3)
Number required One (for granules and dust)
Type Centrifugal discharge, gpaced buckets
Capacity 2 to 3 tons/h (or less), with variable-

speed motor

Power (at head shaft) 2 hp (= 1.5 kwh) variable-spred motor
Height 8 m
Material {buckets) Stainless steel

. Sieving or screening. The particle sizes between 10 and 100 mesh (that is,
-8 +15, -16 +30, -20 +35, -20 +40 and -30 +60) are required for granular form-
1lation. Oenrally the sige range -30 +60 is used.




Mu~h amaller particle size is required for wettable powders and micronized
lusts. Consequently, in addition to a -30 +60 screen, another screen to give

particle size below 305 mesh (=u 41) is also required. Although it may not be

pessible to have all of the above particle sizes separated in one operation,
the machine should have at least the following set of screens, which are neecessar:
for the present job, namely =30 +10, for granules, -200 +300 for dusts (and
iilnuents) and finally -325 mesh for micronized sulphur etc. There are a number
of screens, such as grizzly screens that require no power and little maintenance,
bt their use .s limited to rough screening of dry materials of 2-in. size; they
are not suitable for sticky materials. Screens of the revolving or trommel type
are also meant for coarse screening - and there are mechanical screens, in which
a *o-and-fro motion is imparted to facilitate screening, but these are generally

being replaced by mechanically vibrated screens.

Electrically vibrated screens are particularly useful in the chemical industry
and can successfully handle the screening of 4- to 325-mesh particle size. Most
of the screens operate at very high speeds (1,500 to 7,200 vibrations/min)
supplied by an electromagnet.

One of such screens is Hum-Mur screen which is widely used in the chemical 1
industry. Similar reciprocating screens find a wide application in the chemical !
industry, light metals and powdered foods, but they are not designed for handling

heavy materials such as rock and gravel, so they may not be sufficiently durable

for screening clays, limestones, talc and the like,

It is recommmended that electrically vibrated screens be used for the present

job, as specified belows

Tyme Electrically vibrated screen
Number required One set
Capacity (a) -30 +60 mesh, 2 to 3 tons/h

(b) -200 +325 mesh, 2 to 3 tons/h
(c) -325 mesh, 2 to 3 tons/h

{ e

7+ The Raymond ring-roll mill (with classifier). While the function of a

hammer mill.is fo provide material of particle size ranges between 10 and 100
mesh, the purpose of a ring-roll mill is to grind material below 325 mesh for
the production of micronized powders (as with DDT and sulphur), and oarriers

as well a8 diluents for dust formulations.



Since the manufacturers of this mill have now made sulphur grinding possible

by introducing inert gas and arrangements for the removal of excess heat, the

use of a ring=-roll mill with classificr that can pass 99.9% of the product through

a 325 (44,{) mesh is recommended for the present project.

Specificat ions

Type

Capacity

Power requirement

8. Bucket oonveyors (3)

1. One for granules
2. One for dusts
3. One for weed killers

Specifications

Number required
Type

Buckets

Size

Height

Power requirement

Material (buckets)

Raymond No. 5057

Ring-roll mill with classifier
(1imestone, clay and sulphur)
2 to 3 tons/n

32,/ kWh/ton

(= 82 xuh)

Three

Centrifugal discharge, spaced buckets
15 x 10 x 11.25 cm

30 cm space

10 to 12 m

2 hp for each of the 3} conveyors
Stainless steel

(Materials handled: attapulgite, bemtonite, gypsum, kaolin, limestone,

sulphur etc.)

9. Granules and dust-storage bins. There will be six such bins: two for

granules, two for dusts and powders and two for weed killers. Mass-flow bins

are preferred to funnel-flow bins for the following reasons:

Mass-flow bins

Funnel-flow bins

1. Particles segregate but reunite on 1., Particles-segregate and remain

discharge

2. Powders deaerate and do not flood
when the system discharges

segregat ed
2. PFirst portion is in the last out
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3. Flow is uniform 3. Product can remain in a dead zone
until a complete clean-out of the
system

A. Density of rllow is constant 4. Product tends to bridge or arch and
this to rat -hole when disclarging

5. Level indicators work reliably 5. Flow is erratic

. No dead zones 6. Bins perform satisfactory with

free-lowing materials

"« Bin can be desigmed to permit
non-segresating st orage

The obvious choice is thus a mass-flow bin with the following -

specifications:

Number required . (? each for granules and dusts, 2 for
weed-killer seclion)

Capacity 10 tons each

Size Imx1l mx3im

Discharge end Star feeder

Material of construction Mild steel

A conlinuous weighing and feeding device should be attached at the dicharge

ond to feed the ribbon-mixers at a rate of 1 to 2 tons/hour.

10, Types of solid-solid mixers. Some of the various types of solid-solid mixer

used in industry are the followings:

Tunblers with agglomerate breakers. These tumblers afford both mixing and

size reduction. Examples are rod mills and pebble mills.

Stationar shell and trough. Here the container is stationary and the

nmaterials mixing is achieved by single or multipie inner rotating devices.

Ribbon mixers. 1In these mixers, the trough is satisfactory, while a rotor
ig fitted with helical mixing blades. The ribbon cross-section, its pilch,
rlearance between the trough and the ribbon blade and the breath of the
blade are gome features which determine the performance of these machines.
The ma. ve of the batch or continuous types, steam jacketed, and fitted
with spra ing devices. The ¢ plication of suc.. mixers covers a wide range,

rainly “ror free-flowing to sticky materials requiring disc! arge aids.

Vertical-screw mixers. These machines are usnally fitted in the conical

sectinn 1 tank or bin and are rotated to bring about mixing.
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Muller mixers. These are of many types and are generally used in coarse

mixing,

Twin-rotor mixers. In thesc machines, two shafts, ritted ecither with paddles

or with screws, are encased in a trough. They may also he used for continuous

mixing involving spraying and neat transfer.

Single~rotor mixers, These mixers have relatively high~speed 1rotors that

not only bring about mixing but also size reduction or deagrlomeration.

They are also useful where small liquid injections are required,

Turbine mixers. These devices are suitab.e for free-flowing, semi-wet and

liquid~solid mixing.

jelection of mixers. The stieps of the process that involve spraying the inert

‘arrier with either the slurry or the cencentrated solution of the pesticidal
hemical as a wetting agent, drying the moist product and finally breaking the

viglomerates, will require the following combination of mixers:

For dusis and powders

A ribbon mixer, steam-jacketed and fitted with spray nozzles, in
combination with a high~speed single-rotor (top speed, (,000 to 9,000
rev/min)

For granules

One additional ribbon mixer as for granules,

s Specifications of a steam-;jgcketed/ribbon mixer. (for clay and sulphur,
nlk density = 50 to 60 1b/ft]).

Number required Three (one for weed killer section)

Type Continuous (ribbon mixer with spray nozzles
Material Stainless steel 304

Working capacity 50 f‘t3

Power requirement 10 to 20 hp, with variable-speed drives

on all shafts (about 10 hp/tcn)

Steam requirement s
(a) Heat required to heat one ton

of clay from 25°to 115% = M x Sp. heat x t,~t,
3

= 1,000 x 10 x 0,224 x 90

252
= B8 x lO3 Btu




Steam requirements for one ton of
slay at 25 1b/p.s.ies.

Steam requirements for 5 tons

(b) Sin~le hiph-gpeed rotary mixer

Humber required

Type

Capacity

Power requirement
2t

Weed killers (EC and WP)

Mixings vessel

Number required
Tvpe
Size

Material

88 x 10° -

Two (one for weed-killer section

Continuous
(stainless steel 304 )

- 50 ft° (=1 ton/n)
10 hp (with variable-speed drive)

One

Steam jacketed
D=1m; H= 1l.5m
Stainless steel 304

Other features are same as those for the EC mixing vessel

Continuous bucket elevator

Same as in 5. Bucket conveyor for materials

Solid filling and packaging unit

Nugher required

T pe

Canacity
liaterial

One

Mass-flow hoppers for free-flowing
products, used with simultaneous filling
and weighing scales (automatic)

10 tons per 8-hour shift

Plain carbon steel, or other suitable
for insecticide formulations

Pesticidal chemicals mixing vessel and feed tanks

(8) Mixing vessel
Number requiied
Tvpe
Capacity

One

Steam jacketed

2.14 m3
D=1.25mHw 1,75 m
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Turbo-aritator with variable-gpeed drive
Powrr requirement 2 to 7 hp
Material Stainless steel 304
Pump Gear=t, pe 50 1o 10 1b/in
(b) Wetting arcnt reed tanks D05 H = 1m
Pump O npy I+ 10 13
() Toxicant (liguid) "eed tank D= 1legil=1.5nm
Pump Lohp, H = 10 m
(d) Horizontal golvent “eed tanl. D N PR 2 | T
Pump 1 hny 1~ 10

Cost of machinery and cqulpnient

Imit operation or cquijpment Libyan dinar:
!appr‘ox. J

Blake crusher ', 000
Hammer mill 1,500
Rotary drier 14,000
Screw conveyor 1,500
Sieving/screening unit 3, 500
Raymond ring-roll mill with classirier
(for clay, limestone and sulphur) 24,000
Bucket conveyor (1)
(one for weed killers) © 000
Bins (3) rfor powders, dusts and granules
(one for weed Iiller scction, with weisht hopper) 5,000
(a) Ribbon mixers (3), stainless steel, stean

jacketed (one for weed killer mect ion) 10,000
(v) High-speed rotar; mixer (2), stainless stoel

(one for weed ¥iller sect ion) T4 500
Mixing vessel, stainless steel 1,500
Packaging materials etc, 10,000
Piping, ducts etc, 8,000
Instruments 3,000
Electrical system 5,000
Exhaust system 5,000
Safety equipment 2,000
Unforeseen 14,500

Total 125,000




Annual production cost

l. Raw materials

1.1 Diptetrex-80

Dipterex (tech.)
“?.4 tons &t LD 929/ton

Diatomite
14,05 tons at LD 26/ton

HWeitins agent
(sorbitan manostearate)
1.5 tons at LD 509/ton_

Sevin (tech.)
39.5 tons at LD ’31/ion

Diatonite eter,,
3/y/ tons at LD 2G/ton

lletiin; agent
1,58 tons at LD 509/ton

3 Aldrin-40
Aldrin (tech.)
30 tons at LD 908/ton

Diatomite etc.
1.5 tons at LD 26/ton

Wetting agent
1,52 tons at LD 509/ton

DDT /5 (wHO)

DDT (tech.)
20,2 tons at LD 237/ton

Diatomite etc,
6.20 tons at LD 26/ton

Wetting agent
1.08 tons at LD 232/ton

Zineb-80 and maneb

Zineb (tech.)
244.8 tons s: LD 600/ton

Diatomite etc.
50,5 tons at LD 26/ton

Wetting agent
5.62 tons at LD 509/ton
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1.6 Sulphur-80
Sulphur (tech,)

32.8 tons at LD 21/ton 690

Diatonite etc,

7+38 tons at LD 2/ton 192

Wet ting agent

0.82 tons at LD 232/ton 191
1,04

1./ Bromoghos—2§

Bromophos (tech.)

15 tons at LD 1,060/ton 15,880

Diatomite etc,

43.8 tons at LD 25/ton 1,136

Wetting agent

1.2 tons at LD 232/ton 218
174294

1.8 Anthraquinone-80
zbird-repellants

Anthraquinone (tech.)

32 tons at LD 800/ton 25,500

Diatomite etc,

742 tons at LD 25/ton 188

Wetting agent

0.80 tons at LD 509/ton 40/
26|195

1.9 Weed killers
Linuron, Simazine~80, Atrazine-G0
and -50

Linuron (tech.)
27.8 tons at LD 800/ton 22,240

Diatomite
23.5 tons at LD 2G/ton 612

Wetting agent
1 ton at LD 232/ton 232

23,084

1.10S0lvents (miscellaneous)

Xylene (tech.)
20 tons at LD 90/ton 1,800

Benzene (tech.)
10 tons at LD 110/ton 1,100
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Cvclohoxane
* tons al LD 300/ton ‘ 900

Lell Ppackaging materials (for /00 tons/year)

Hh-rallon steel drums, removable head,
lo=-gauge plate (hulk density of this
material is 60 1b/rt?)

/50 at c.i.f,

LD 141 drum 2,580

Sewn-valve bams with polyethylene internal

sleeves, kraft paper, 12,000 bags 880
3,460

Subtotal 137,723

?. Thnergy, fuel and water

2.1 Electric power
123,000 kii/year LD 7.6/1,000 kW

= LD 935 1,000
P.? llater 3
20,000 m”/year (gstimate)
at LD 20/1,000 n 400
2. Steam (low pressure)
(10 p.s.i.g.)
23 tons at LD 1.2/ton 280
Subtotal 1,680

> Labow and admin.strative costs

500 0N Factory

Personne) Number Monthly wage Yearly wage including Total
required (LD) social change zLDs
iLD;

Unskilled A 70 950 x 4 3,800
“oilled 4 100 1,350 x 4 5,400
Highly skilled 1 120 1,600 x 1 1,600
Engineer 1 150 2,000 x 1 2,000
Manager 1 200 2,650 x 1 2,650
(Same staff will run weed-killer plant) 15,450

3.1 (B) Commercial department,

- Helpers 1 70 950 x 1 950
Drivers 3 100 1,300 x 3 3,900
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Auto mechanic 1 120 1,600 x 1 Ly 000

Foreman 1 120 1,600 x 1 1,000
9,000

3.1-(C) Administration

Clerks 2 120 1,600 x » 3, 200

Typist 2 120 1,600 x » 1,00

Helpers 2 70 9% x 2 1,900
8, 300

2 Contingencies
110% of 3.1; 3,275

3.3 Foreign specialists (2)
at LD SOO/month, for 6 months >, 000

Subt otal 42,075

4. Depreciation

4.1 Depreciation of building
(4% of the cost a year) 513

442 Depreciation of machinery and equipment
(10% of the cost a year) 18,090

443 Depreciation of transport vehicles
(20% of the cost a year) 1,140

‘ted Depreciation of office furniture
(20% of the cost a year) 1,100

4.5 Amortization of preliminary and
promotional expenses (20% of 4.1
to 4.4) 4,230

Subtotal 29373
5« Direct and general expenses ¢

5.1 Maintenance expenses
(4% of 2-5 of Capital expenditure) 7,949

5.2 Miscellaneous supplices
(raw materials and energy) 5,000

5.3 Sales and marketing expensas
(10% of 1-4 of Production costs)

Take 5% only 20, 352
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Se«4 Research, development and training
(5% of 1-4 of Production costs)

5¢5 Conlingencies
Insurance, transport and others)
5% of 11 of Production costs)

5.6 Royalty
(2% of sales)

5.7 Contingencies

(10 of Working capital - annex VIII, 7.1)

Total cost of production
(Total of annex VIII, A, 1 to 7)

Sales price at 5% profit

Processing cost per ton

Subtotal

20,352

20,352

10, 500

11,993
96,498

503,299

528,711

22¢€
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IV,  AZCSOLY

Fundamental cnnceptsé/

An aerosol may be defined as a liquid or sclid suspended in air or other
gab. Such a euispension may be brought about in a number of wavs.
For exanple, 1f a spray pump blows the air at the tip of a capillary tube
dipped in a solution or suspension of insecticides etc., it will send a stream
o' fine droplets of the liquid (and sol1ds) 1nto the air. At present, in
place of compressed air, liquids, or rather liquefied gases, are now usel tu
push the product out of the container in form of a fine spray. The liquefied

sas used for this purpose 1s called a propellant,

The properties of a propellant are that it should have a vapour pressure i
the range of 15 to 100 Pes.i.g. at ']OOF; a low order of toxicity; be chemically
luert, non-inflammable and free from colour and odour; have a good solvent
power; and be available at a practical cost. Some of the halogenated products

vf methane gseries CCl2F‘2 (Freon 12) and many others have most of thesge properties,

The liquid container is in fact a vessel capable of withstanding internal
pressure up to 100 p.s.i.g. (uursting pressure is 124 p.s.i.g.), with a special
release valve at the top, connected with a plastic tube extending to the side
of the bottom,

With reference to pesticidal sprays, the liquid within the container would
oe a mixture of pesticidal chemicals, a synergizer, a base o0il, a cu=-solvent,

propeilents and a perfume to mask 'he odour of the total formulation,
The process

Al though tha details of the process could not be obtained, the principal

unit operations involved may be summarized as follows:

Mixing vessel :

For mixing the pesticidal chemicalg, synergigzer, base- oil,
solvent and the propellents at -21 F.

Filling unit

H.R. Shepherd, Aerosols: Science .nd Technology (New York,

John Wiley and Sons, 19607,
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Sealing (the spray valves)
Packaging
A cost breakdown for a suitable plant fur

producing aervsols 1s presented in amex IX

Cust of machinery and equipment

Uwing to the lack of rccent information un the costs ol’ machinery
and equlpment when this was writien, only *tentative estimates {maximum and
minimum) ot the probable cost of an aerosol plant with a capacity of
tons /" =hour shift are prescnted (table 9). -The minimum f1gure (LD 100, 000)

has been used 11 the determination of production cost!s.

Table 9. wuwstimated cost of establishing a suitable
aerosgol insccticide plant
(Libyan dinars)

Items Mnimum Max1mum
Mixang umt 1H VoV 20 000
Ingection vr ti1lling unit ih 000 20 W00
Befrigeration unit 25 0 30 000
Pumps, mutors etc. Y 000 10 004
Piping, ducts etc. 5 00U 10 000
Insulation 10 0oL 1% 000
slectricity lighting 10 000 1% 000
axhaust system 5 000 5 000
Unloreseen 10 000 20 000

Total 100 000 145 000

Cost ol production of Pif-Paf aerosol

A number of aerosoi insecticides are imported into Libya under various
trade names. A typical one is Pif-Paf, which is manufactured by Cooper in ihe
United Kmgdom; 1t is used here as a basis for calculating production costs.

Thie aerosol has a c.1.f. value of £22.80 (= LD 15.50) for a 72-unit package.
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1te composition (per cent) is as follows:

Bioallethrin Ue
Bioresmethrin velle
Piperonyl butoxide .4
Lase 0il + aromatic hydrocarbuns 15, 39
Propellants (Freons 11 and 12) Sl
100, 00

The net weight of the container is 312 g, iBach asrosol (container plus

weighs 16 oz (454 g).

The cost of the contents ol such an acrosol may ue

(100 piasters = LD 1) as tollows:

Cost (c.iet.) per aerosol o

Less cust of container

Processing cost (19,)

Freight per aerosol

=2

21 x 'Y
TOL

1 I"!‘.)U X 0'2

T, 000

;-]‘_)

Us iY

Thus, the cost of the contents ot one aerosol 1s 14 piasters, Un

coleoulated 1n

f}t"

plasters

bast s

these data, the cost of the raw materials of one aercsol may be div!riouted

over the formulatiun as shown below.

Items

Bioallethrin
at LD 37.70/kg

Bioresmethrin

at LD 52/kg
Piperonyl butoxide
at LD 7/kg
Solvents etc,

at LD 90/ton

Propellants (Freons 11
and 12)

Total

!J_el @ t grams

Cost (prasters)

0.624

0,0624

1,248
47.970

261,996

311.9004
312 g = 14 piasters

“eo HM

Ve 3090

Us 136

0.4320

10,0082

13,9838

cunt “:ll:“}

i1
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- i Y/
Annuai production cost

e itaw materials

1.1

1.2

(See working capital for 3 months)
Raw materials for 1 year

Packaging materials (10-0z containers)
9y 200,000 at LD 25/1,000

Empty 1-ton cylinders for Freons 11

and 12
2950 at LD 2OU/cyl1nder

Subtotel

Qe mnergy, water and steam

400,000 kWh /year
at LD 7.5/1,000 kWh

Water
10,000 m”/year

at LD 20/1,000 m>

Steam (10 p.s.i.g.)
500 tons at LD 1.¢/Lon
(or compressed airs

Subtotal

3. Management, laboratory and labour

3.1

3.2

3.3

Factory, stores, laboratories
etc.

Contingencies
(104 of 3.1)

Foreign specialist
at LD 500/per month

Subtotal

57 For fuller details see annex IX,

Libyan di nars
695,570

130, 000

50, 000

0754520

3,000

600

3,800

21,156

2,715

6, 000

35,8M




4., Depreciation and amortization (see annex IX)

4,1 Depreciation of burlduing

and construction (4 of the

cost a year) 240
4.2 Depreciation of machinery

and equipment (10 of the cost g year) 19,530
4.3 Depreciation of transport and

velincles (20" of the cost a

year) 2y 510
4.4 Depreciation or furniture and

equipment (10, of the cost

a year) 500
4.5 Amortization of prel iminary

and promotional expenses (20 or

4.1 to 4.4) 3,720

Subtotal 224330
5. irect and general expenses

el Maintenance expenses 17, 00V

(45 of items 2 to b of
Capital expenditure - annex IX)

5.2 Supnlies (10} of 1, Raw

materials plus 2. Fnergy,

ﬁpr and steam = LD 87, w50

‘Take LD 20,000) 20, 000
563 Sales and marketing

expenses (10 of 1 to 4 of
Production coatg = 93,700

Take LD 40,000 40, 000
5.4 Resuroh, development and

training (5% of 1 to 4 of

Production cost) 20, 000
5.5 Contingencies (insurance,

transport and other) (5% of

1 to 4 of Production cost) 20, 000
5.6 Royalty (2% on the total

sales value) 22,000
5.7 Charges on working capital

(104 of Working capital - annex IX, 7) 30, 300

Subtotal 169, 300




Total cost of production (1 to 9) 1,106, 050

cost of px*u:iuctmn/?un 1,106,090 _ 735
1,500 ‘

Processing cost/ton 230,530 _ 154
1,500

Coeiol = LD 690/ton (= 3,205 aerosols)



Ve LOCATIUN

ifactors to be considered

A plant 1s sard to be i1deally located where 1t can give the highes!
return on the total invesiment. Factors that can help 'o determune an optimal

plant location may be elaborated as fullows.

Wilities. The basic requirements of any plant are water, eloectric power
and steam. A plant located on a riverside will have toth a water supply and a
place for Lhe disposal of chemically treated effluents, Plants situated on
the sea necd desalination wiits, which would no doubt add to the capi*al
investment but this disadvantage would be offset in countries where fuel is

available at low cost.

Electrical power is required to the plant, while steam 1s needed for
power generation and for heat and mass-transfer operations in the process

industries, The proposed site must therefore have all of these facilities.

Fuel. [uel is required io produce the steam to run the turbine for power
ceneration. Cheap fuel adds to the over-all economy of the process and lowers

ithe costs of production and of transporiation to local and foreign markets,.

Raw materials. Ideally, a plant should be located near the source of its

raw materials. TFor example, a cement plant is always located in the vicinity
of a 1 'mestone quarry, a petrochemical complex near an oil refinery, a sugar
plant in an area where sugar-cane is grown and a textile factory where the

figres used are plentifully available.

Geographical features. The land selected should be availaltle at reasonably

low cost. Furthermore, it should be nearly level, and its load-bearing
capacity in excess of 400 kg/m2. It should be accessible to road, railway
or water-borne carriers for the transport of both the raw materials and the

finished goods.

Transportation., The means of transportation, public and/or private, for

personnel, materials and products to and from the plant should be adequate.

Market. It is desirable that the site be near the market or the places

where the finished goods are to be disposed of.



Legslation, Local laws concerning real estate, sanitary and safety codes,
including the disposal of chemically treated effluents, may either exclude
certain categories of plants or make the existing ones uneconomic to operatie,

Local taxes should be eased to attract industry.

Sources of information. The site should, as far as possible, be close to

a place that could serve ac a source of information on labour laws, power
rates, research laboratories, new industrial sites and areas and future trends

in the pesticide industry.

Appraisal of the As-Zawia site

At Az-Zawia, most of the above requirements are met. The refinery there
has surpluses of treated water, power and steam. Although no formal approach
has thus far been made, the refinery direction would be willing tc supply the
requirements of the proposed pesticide complex if and when it were located near

the refinery.

With the exception of heavy gas and fuel oils and clays, all of the other
raw materials used in the manufacture of pesticide formulations are imported,
wnloaded at Tripoli harbour and transported over a distance of 40 km to Az-Zawia,
This factor is not very favourable to the site, but since fuel is cheap and
gsince the complex will use its own trucks and carriers for both the raw
materials and the products, the over-all transportation expenditure would be

greatly reduced.

In short, A>-Zawia has been developed to such an extent that it meets
almost all of the prerequisites of a good plant location, namely almost level
land, location near the national highway and a fast-spreading network of roads,
favourable local laws and taxes and good means of transport for men and materials
to and from the factory. Thus, in the light of the foregoing discussion, the
best site for the proposed pesticides formulation complex would be in the

vicinity of Aep-Zawia Refinery,
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Annex I

JUB DiSGCRIPTION
DP/LIB/69/51 2/11-09/E/03(05)

Post title: Festicide Manufacturing Erxpert
Duration: Three months with possibility of extension
Date required: Two months after arrival of Pesticide Market Analysis

Expert in Libya

Duty station: Tripoli, with travel within the country
Purpose of
project: To provide expert assistance to the Govermment of Libya

in the preparation of firm pre-investment design of manu-
facturing facilities for pesticides in Libya, preparation
of estimated investment costs and profitability of the
venture, and preparation of tenders for the construction
of the facilities required.

Duties: In co-operation with the Industrial Research Centre, the
Ministries of Agriculture and of Planning, and the
National 0il Corporation, along with other interested
organizations, the expert will be expected to:

1. Review all projected market requirements (domestic and
export), which have been developed by a UNIDO expert
working with the same organizations, and establish
design capacities for a mineral oil refining plant
(for ultimate mineral white oil production), and a
plant or plants for the manufacture of pesticide
formulations in the form of solutions, emulsifiable
concentrates, wettable powders and dusts;

2, Review previously prepared pre-feasibi lity studies for
ad justing capacities as necessary based on above, and
modifying processing schemes as necessary to provide
Libya with the least expemsive plant(s) for pesticide
manufacture;

3. Finalise specifications for a refinery stream required
a8 a feedstook to the mineral oil treating plant, and
establish with the National 0il Corporation means and
costs for alterations if required;

4. Review projected investment costs of manufacture, and
over-all profitabilities of the proposed plant or plants;

5« Prepare tender specifications for the construction of
the facilities required,

Qualifications: Chemical engineer with extensive experience both in pesti-
cide and petroleum manufacturing operations.




lLansuaget

Background:

Fnglish

In 2 pre-feasibility study on the manufacture of pesticides
in the Libyan Arab Republic it has been indicated that
production Hf refined mineral oil(s) and formulation of
several pesticides appear to be a very profitable operation
both financially and as a support to Libya's growing agricul-
ture, The pre-feasibility report included a number of
agssumntions on both domestic and export markets, Libya is
planning to carry >ut the market analysis studien necessary
t> establish firm estimates »f present and future demands
for these products. Aside from the market vojume, which
will determine plant size(s), onther assumptions dealing
with certain process details, certain raw material prices,
wnd freight rates alsc require confirmation,




§.99

3T eg " 2 TR 3y (3773 suepuy |
PELiL L TRE]
1°0d ¥G  (TESH e (BTG 84 STt G
N NL NN T .2 - - Jpbtigitlygi®
t=+uB°d8 592 3n (0w LU0 R J8)50 PF BOY°Z
gror NN N e ST prayy togaz an *om tfpfa%fs 180 252 0mv°2
STy poem
£9:¢ 681 (G5 1 i 8 8¢
£°66 62 v 6% 132 8°£2 621 22 4 Spunodeod 3yuebuo (e uy :e._:.%o R
Ge'( " 7ds ') GT6L-GT8L 4w 071K ly G g -ovey) ()
FEl 122 $TECH 02 v *® 10°9 20°2S (04120 uy &3 sse|
‘sSjusa|os Syuebuo B UL 2(QIISIW 159G8°2
‘0w 1 62 ve ueeny 8 con CggfpBllly 05-ve 14 (oW
6E2 66 €2 (52 €701 621 p0'8 358786 YY1 CI W PLIOS CTgGE A “1owlo 1o (uey 1prayey) g=u>ips)
37684 079y vy 9 89 0t 88y w122 sjusafos “(uebue | (@ Ui am:m.
SETL b dw i) C tdte py|es IG4NT0H D 0y-oiveyien|(
] 0ce 008 000 o0 705 96°25C B0 JIC  (SI1)Ew0Ue puUe § }O 3344) (10 {BJBu\W PaUL Y 08-110 23 14p
juduodec) Juduodeo) juauodes) jusuedeo) ©I1804) [P 10|)88y4 URY WOBNO)
ALY 33 LLIT R | g ALY 33 LLIR R ] a3
5861 0661 Si61 Ti61
TS0y 93N j3ea b 1360} ) S3s0de

JitEH 0 BvMY NYABIT L NI SI¥DIWIHD TW01D11S3d J0 SINMIMINDIN GIL0103%d ONv INISINd

A3 Juy




1,L22-522 “¢w tpyien swe me ey Supt it
2,06°c6 "« tpyion oy 1%y

‘spijos “dm ybiy pm
SPUZR | J)0J0 YO SJE SU|IJNE|S PR BUIIRJ)Y

.!! uﬂt- u .— c..o.
pLios su|| (88440 ne| |04 .«“N- § cu

3,911 “¢'e
s

*duedep 47w lpy|e8 8)|n ._.N.m WD

suszusq pue sues Ax .o..mwmua
uy sianios £ og1-pel “d'w tpyies *Pfye!

.Bsu.v.n-u .
708 1) 24| "0°8 PL{OF 12" (02 A

0g-ovizemS
0G-we4ny |

0g-sei28d)y
STV

(% 2s)
op | Jety24xs Joddn)

o8-y
XeA-oju(ov g
0g-Joud | 95

or-uipLy

05-uiAeg
(ponujjuea) TIPTSTINES|

1usuoden:
an1ydy

1ud uoteod
EYYPRI

1usuodeol
aA ()oY

jusuodec)
EYYPET" N

[P (991208

SBE 1

0861t

GL61

TEGEY ] atF 1¥ESIIT,

£e6l

(suo}) syJode:

oseu uoseo)

(pornu13003) 3|qe)




usZuRg pue Jey)e .-kt_.l&un.gmﬁn I TURITTY
87091 a0 SovL 28 A 8l U 26 Ui 2(qN(0s 14gTER "W pU10% G0 1IN ) 0g-ree)dig
BT T
L]
Lr L L ]
bw 90°87 £53 Z O» GET6! LA TCTAL TURNT4 BT AP NY S LT 2
Ex %0922 Ox GE* 6! LI TR L
- (& - 8 « (R 3 T
‘ap %0} ng ‘3D ixcng ‘apaxoing ‘5p .Nong
{Auo 001 {Aucsadd 1 Auosadd {Aucuad:d
9 ‘uiayd N YA TP N YA TP H R TT] 001 o3 A
: ’ ’ SR JUSA (8% J0y)0 AuR 0 3USBEJBY POZ | .0poep
~0¥s3401q -3wsau0.19 -3w$9401Q -3 #3401 . . . .
HE s T He s e T00 "IN (funedid 200 WTITTINT FTNT
{ \ t ° i ‘u 2989 40 : 0 ‘v 8] 90
SB[(POG  SG 7 CWISLBOLG B0 7 ~uIA(EOIS 629 | ~wIiE  OGY | i 19 “IS10°0 “vimieLIenl » FTOR;
. - I2ANT | - 80°¥6E | - 617 E%S - 119" Y0y
- - e - YSuL - 61°505 ST, - sesewe | (038 1y
b4 ) b4 v ! b | b - 0S e Iy
- 14 - 9 - L1 - 9 - s {e0e 0y
- 0¢ - i - 1 - 0t - (33) enagppesdty
01 0z o1 0z 5 a 5 o1 piios tgrosz v - e 3 9%% 0G-owep 1)
2 09 21 D9 { ¢ § 0t PLI®® 3°06 In " |08 uosn..ou 02-ouspu |
Z ) v ot ¥ 09 v 9 .it-ﬂ.a:%, .n.u.
UL 9|qn(es ‘4G "d°m ‘s{myskud G410 H D 0y-seydeac.y
TR ST
1usuodEs ) jusucdecd juavodwod juauodec? m.—cu.,u *Piat)ney L ]
aa130y N an )y 3 a1}y N nyy 9 /
861 0861 Gl VIR
"Su0y, %N 1sedsuc {svo}) sjJode;

(ponuiiued) o e




caunjon AQ Jybiem - a/m lhjiawdB Dyy0eds < cubds ljybiam e nde 0w - "R T 08 ljuisd Buij(em . "d'w ‘Juied Bujiog - “d°q :Sequig \n

610 G 26 ¢ GGE | 009 | /L Sheey|odead
'Sjuea(es Yy ‘spiEelnq | Kvs s0d) d
192070 ‘ViJey}sussL0Lq (IZ°0 ‘UiM}e|(901] ]
g gg 40)
it 261 59746 091 Gie'ef el Ge0L  G°8e
510 S0 or w0t S S%°0 0501 3,191-¥61 “aw tssapano oy %700y (1199 Juapey)
£90°0-u 1 Jjem
¢f g'g 0! e A 0t 3001011 3¢ 8981 (QM8 ‘S [e1343 SEa e (0] (yieq |jem)
$2 [nuedb JG° 2-ophep () oy
81 o £ 05 z 0 voE 8t oz e il (1w (od0a PaIY)
N 08-ous vy mbeAy) vy
_ LT IT ]
U POy
K AT A fap R 28 "W 05
5y E 58" ¢ ¢ LI z - [DHR) dOn (S-vo iyl ey
¢ g g 22 2 06°€1 81 wua | Ax pue myca,*
pareutso w3 vy ajanies fgogny tatw 30"y {owr) S-10C
¢ I 1% n gy 03 5. 0f 3,86 TdTw fag 3 tou 544881000 88; G2-soydeso.g
ey o1
([ ALY
Luauoges: L UauOON0D JUduo0e0 2 1 U3 U000 ) _leJtway) |Bp131)53y RV WOONE)
arilly - EYSREI 33 EYSRT 3 3110y 31 e
SR 08F GLF! Y
TSu0), 3S” 1S®J3J0. Suo) ) S}sodu.

(panuijved) aqe;




Annex I1I]

FAU SPRCIFTCATI NG UR UPRAY L JL

Pesticidal petroleum o1l productsg tor
A
summer use (8hock emulsion ‘ype)

Product specification

B ~ v . . / ' : i a .
e followln: speciilcation, dated 4/1./7 5, (s laird down i ‘he FAC vk

Par‘y on the utficial Control of Pesticides, Section 4 (Specificatioms).™ 1+

/e

wvers polyphase petroleam oil products for summer use, and cxcludes those fha!
contain additional pesticidrs, BP vileopror 1g an exisiing product tha' falis

within thls specification,

Active 1ngredient

'

'he active 1ngredient shall be mineral oil. Minimum o1l contents GO

s/v when determined by the metiod in CIPAC I,953,

Properties of the mineral oil

Unsulphonated residue. This is determined by CIPAC I, MIY,/ on the

separated olil, A minimum of 92 v/v shall remain unsul phonated.

Distiliation range, ASTM D116C 18 the method used, but a ras-liquid
£ ’ ; qu

chromatography method 1s under consideration; the former is a vacuum-
distiliation method, and the temperatures (uoted below have been corrected to

/uG-mm pressure:

(a) Fractional distillation up to 320°C (600°F) maximum 1045 Ly volume;

(b) Fractional distillation between 360°C and 107C (6707« and 770"¥)
minimum 505 by volume;

(¢) Fractional distillation up to 430°C (606°F) minimum 90 by volume.

Viscosity at 11.7800 (10001"‘). Determining methods are IP /1 and ASTM DM45:
Minimun 10 o8 58 SSu
Maximum 17 oS 39,2 35U

Relative density., Tnis 1s determined at 15.500 (6001") in accordance with
CIPAC I, MT 3,0:

Minimum 0.8}
Maximum 0,88

s/ (Rome, FAO, 1971).




Pour point, IF M/u‘" and ASTM D9, are the methods cmployed,
Maximum 5 C (.} )

Impuryties
The spec:icat)ln refers only to phenols; methods f determination are
wider coisideration,

Maximum =Ua20 W/ W

Physical properties

Stability ol the undiluted product. (See CIPAC I, MT%4 for method.)

After storage at -9 + 17c (23 + 2’¥) tor &% hours, the product must show no
obvious separation of the oil, After storage as above, folluwed by dilution
by the marufacturer’s recommended method and further standing for ¢ hours at
room temperature, the product must not show more than slight traces of oil

separation,

Stability of the diluted product. Methods are under consideration,

After dilution by the manufacturer’s recommended method, and after standing
for 2 hours at room temperature, the product must not show more than slight

traces of oil separation,

Biological properties

Phytotoxicity. No test is yet specified to cover the phytotoxicity to
crops, When a particular crop is not mentioned in the usage instructions of
an individual formlation, purchasers are recommended to check the suitability

with the supplier, always provided that such use is not restricted or forbidden,
Containers
Where necessary, these ehall be lined, or their interior surfaces treated,

80 as to prevent corroeion of the container and/or deterioration of the contents.

Containers shall comply with relevant national and international transport and

safety regulations,
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B, Cheini cals “or etmlsiiable conmentrates

Ceiste valne

Chenircnla (”) :*.on} / Jources

Triton x=100 (Timlsirinr Roh:r and Maas ".P.A.
for white oil) nns Hilan, Italy
Zineb or maneb 1.275 Tohm and Haas S.P.A,

Hilan, Ttal;

AH=-8"1 00 Mohm and Haas S.P.A.
ililan, Italy
(Also Montedison S.P.A.
Milan, Ttaly)

Dimethoate (tach.) 1,280 Saria®, Rome, Italy




’

TeleTe val

AR NS I biv
("rriio i) =l
R
Peieati o {(teci) L
“orteitie o (A1) SN0
Vil i O (Cecha) e
'.—‘y ‘-‘> ‘i( R

Cetinae (Do) 1,77¢
Tanleifier, AH=-802 50

1,50

Tindane (Leci,)
vl e (mocbitan nonosi earate) R

Tieid iveectirides
Ninaliethrin

37,805

Jioresnelhrin 52,°1%

Pireron: 1 butoxide

7,000

“erogene oil (local)

Yeed Yillers 300
7, 4=D (tech,)
frialsitier
2,4=DB (tech,) 259

Fnulgifier

STDZMHE a/

17.64

sonrees
e e—

nacia”, ione, Italy
(h1s0 Pen~ia S.a,
Liee, Beiciw:)

Atlas=ICI, Jailed Gtates

Sheninova, Lenvi, Dennars

nechatl, Mederal Repuntie
o7 Cerinan,

Allas Chemir, Jos~ph Stanle -

Nokr and Haas, J.P.A.
ilan, Italy

Rohri and Haas, 5.P.A.
Milan, Italy

Celanerk.

Cooper, England; Enna, Netherland:
Enna, Hetherlands

Cooper, England
Fnna, Netherlands

Cooper, FEngland
Fnna, Hetherlands

BPMC, Tripoli, Libya




tormulation or

Compogition

vinterex -3¢

hpterex

Wetting agent

FMller:
diatomite,

kaolin
sevin=H0
Jevin
Emulsifier
Mller
Aldrin=40
Aldrin
Wetting agents
Filler

D=5
DT
Wetting agent

Filler
Zineb or eb

Zineb or manedb
(tech.)

Wetting agent
(Unidentified)

Filler

Sul phur-80
Sul phur pure

Y, Late 1974.
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C. Chemicals for wrottabl: pow.crs

Colal’s value,

731
509
26

9u0
509

237
232
26

509

21

i Yl
)i

Dources

ey ury PMederal oo ull o

uerma
Lonel Ghenical Coop,,
New 1k, .Y,
ited states

Alr Products anrd Cheron o

Wayne, Pu.,

United wiates

sariafl, raenze, [taly

Procida, Italy

Rohm and Haas S,.P.A,
Milan, Italy

Rohm and Haas 5.P.A.
Milan, Italy

(also Procida)




wetling agent
Jiiler
Sronepnus=gH
sronophos (tech, ) Celamerk
actting; agent
"ller
.. _lrajuinone

Al hraquinone Sariaf, luenza, Italy,
and Bayer, Federal
wctiing agent ¢ Republic of Germany

Jiller
vieed killer

Linuron
Hetting agent

Mller 2C

D. Inert ingredients
Mineral - Oils

Kwizde - Vienna, Austria

Atlas - Erith, England

1.C,1, - Haslemere, England

Shell - London, Ehgland

Sariaf - Faenza, Italy

Aerosols - Amersfoort, Netherlands

inna - Sexibierum, Netherlands
hin hs
Rochdal e — Manchester, England
Bmulsifiers

Cehasel - Vienna, Austiria

U.C.B. hend II‘OMbOI, ml‘lm
Fraproduit - Asnidres, France
Voreppe - Voreppe, FPrance




docehs. = rrankfurt, iederal Hepublic of Germany
J.Cul = Huslumere, dnglar

X = Hounslow, dagland

Dowdecutses = Mitan, ltaly

Acrosol - Amersioort, selneriawds

Chem=Y = Beodegraven, aetherlaads

AN -~ Sexiblerum, Netheriands

onell - The llague, Nelherlands

Tensia=suri'eC - Barcelona, Upaln

surunas - Zagreb, Yuguslavia

Hadoliga - Jisak, Yuguslavia

Propellents (fur wervsols)

Cehusoul = Vienua, Austria

iruwi’'l’ = Le Chesnay, France

ifobel and iedler - Sttenheim, Federal dapublic of Germany
teUole - Haslemere, ingland

[.,C, - Aronmouth, England

Montedicon - Milan, Italy

Aerunols -~ Amersfoort, Netherlands

Lusear. — klst, Netherlands

ua - Jexbierum, Netherlands

2.1 Duponi de Nemours and Co, (orevi Product's Division) -

Wilmington, Delaware, United States

Montecatini = Milan, Italy

ue Lost ol mpchinery and ejuipmeni for a plant for lormula.ins;
Ribbou i xer 46,000
Screw conveyor 13,000
Mills 19,000
Bag houges 13, 000
Bucket elevator 3,500
Packaging 25, 000
Airemill 15,000




TP SR B e N AP U Ok MR ..

- NV
L1 oomuress 37, 006
S d baper new) er 14,500
OCLL e 64,500
A=l et sy atem 19, 000
Sl Cirical 32, 00C
Ty valve s 8,000
Lo rumentar o 8, 000
Cyciuie 2,500
Pivios aud vuets 25, 000
Faocratory ¢ ulpmelt 20, 000
asee! laneous G, 000
—_——
Total 310,000 (= LD 100, 000)
s Cust of machiner and ejuipment for
" Lormlating Tiquig woiatsaent for
s
welvent storgze tanks (4) 9,500
(e cullons
1zl tuels 8, 000
(49 00l 1 ons)
Jolution heldings tanks (2) 9,000
Dy VLU grlicns)
"1l ter pressg 3,500
viielig station 5, 0C0
fanps and motors 7,000
slectirical and lighting 11,500 i‘
Steel structure 3,000 ]
rowtdations 11,500 ;
Piping 13,500 ¥
Instrumentis 5,500
Miscellaneous equipment 3,000
Total 95, 000 .

(= LD 30,000)

s
¥




Annex V
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WHITE OIL: BASIC DATA ON SOME UNTIT OPENAT [ONS

The procese is of the batch *ype, up to and inc'uding sulphonation, byt
continuous thereafter, The plant will be comprised of the following unit
operations:

Sulphonation

Settling and separation

Neutralization of acid

Extraction of mahogany acids

Drying and bleaching

Fractionation: recovery of methanol and mahogany acids
Water cooling tower

The following equation will form the basis to work out the plant
8specifications:

Heavy ga8 o0il + 20% Oleum - (refined mineral oil 4 sulphonic acid) + waste

.33 + 0,55 1 + 0,07 +
or 6,65 + 2.75 5 + 0.35 +

A, Sulghogation

Assume thati complete sulphonation and the removal of sludge will take
about 1 hour per batch of the mixture containing 1.33 tons (= 1.585 m3) of
oil and 0.55 tons (= 0.298 m3) of 20% oleum, Thig Ooperation will require a
reaction vessel of diameter 1,25 p and height 1,75 m,

Since the sulphonation ig exothermic, the sulphonation vesge] wWill have
& cooling jacket, Heat is given off by acid dilution and the oxidation of
aromatics to aromatic acids, namely sulphonic acids, commonly known as
mahogany acids. No figures are available for the heat of formation of syul-
phonic acids, but since SO3 is being used for this purpose, it may be assumed

that the hoat of solution of SO3 is pproximately equal to the heat of forma~
tions of sulphonic acids,
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Thus, the heat given out on the basis of 0.59 tons of 20% oleum will be

the sum of :
Heat of reartion of SOS with aromatics
Heat >f dilution of sulphuric acid from 80’ t, (0!

or 503 = (% X 250 X 1,000) x 504,000 cal = 594.4 x l()s ca]/g

= 220 x 10’ Btu/h (heat of solution of 30, = 504 cal/g)

Heat of dilution of H2SO4

3
= (0,44 x 1,000) x 25,600 = 112,64 x 10- cal
- (44,7 x 10% Btu)
Total heat generated per batch per hour,

- 667.04 x 10° cal/h

(w 2,65 x 103 Btu/nh )
Taking U = 100 Btu/h /rt2 (°P)

Water enters at 77°F‘ and leaves at 95°F. Inside temp, = 1400."

Then Ata

o] o
m-5305F Atll63F

D\ t, = 45°F

265,000

2
100 x 5305 = 49 f

A=

= 406 '.2

The quantity of water required for cooling

Q = lx(tz-tl)xCp

or M = 265 x 1,000
(tz-tljxcp - 18:1
= 14,700 1b/n

Cooling surface - 4,6 !2

Hequirements of 2
cooling water = 6,6 m“/h

N s <

E
{
¥
&
i
o
o
i
:
?
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Materials balance {per batch)

In Out
011 1.5 tons Treated 0il = 1.12% tons
Oleum 0.645 tons (Mahogany
acids = 0.0788)
Sludge = 1,020
Total 2.145 tons 2.145
Heat balance
In Out
R
Heat of reaction = 667.04 x 10° 667.04 x 10- cal/hr
and
Solution etc,
Total 667.04 x 10° 667.04 x 10° cal/hr

B, Settling and separation

Oleum may be added in 2 or 3 lots at a predetermined rate. After each
treatment, the contents are discharged into the settling tank, whence the
treated 0il is returned to the sulphonator for further refining with fresh
(balance) acid.

The oil-acid mixture is finally discharged into a second settling tank.
On settling, the oil is pumped to the treated oil intermediate storage tank

for interim storage, and the remaining sludge-acid is reused for the next
batch,

The intermediate storage tank (about 10 tons' capacity) will serve as a

source of continuous feed for the remaining part of the procesa.

C. Neutralization of acid

A caustic soda solution (lf) is pumped at a rate of about 10 to 15 gtl/min
against an acid-flow rate of 15 to 20 Htrel/nin into the neutralizer. The
neutralized acid, along with aquecus sodium sulphate, will overflow into a
separator/coalescer, whence it will flow directly into a mtary disc contrector
for the removal of mahogany acids by a suitable solvent.




Materials balance over the neutralizer (tons/hr)

In out

Arid=treated i1 = 1,1250 Acid=free 2il = [,1138

Free acid max. ' Na sulphite = 00,0156
of treated ni

Na OH ' = 0.,0090 Water = 0.0040

Tohta 11340 1s 1340

De Sxtra-tion »f mihogany acids

“wtrary to batch-type extraction, where the two liquids are first brought

into contact and then separated (r-present one stage), in a continuous

extractor, the liquids are nnt separatoed after the first mixing dbut allowed
t5> remain in intimate contact with rach o>ther sver a number of stages, The
heavy nphase 18 generally introduced from the top, while the lighter one enters

from the bnttom,

The HETS {height equivalent transfer stage), is affected and becomes
smaller by increasing the diameter of the rotating discs or paddles, decreas-
ing the diameter »f staticnery baffle openings, increased rotor speed and
decreased height of each compartment, i.e. reducing the distance between the

two stages.

There are a number of extractors which are extemsively used in industry
for different services:
Rotary disc contractor
Mixco (0ldhue~Rushton) extractor

Scheibel (York-Scheibel) columns (with alternately packed compartments
for coalescence)

Treybal column (a mixer-settler type unit)

The neutral oil isstripped off the mahogany acids by means of a suitable
water-miscible solvent such as methy! alcohol, ethyl alcohol, acetone or
possibly furfural. Although the recommendeu .f a methanol-water solution
for the extraction of mahogany acid could not be confirmed, but it is taken

here as the basis for working out the unit specifications.
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The materials balance over the extractor may be written as fo'l-ows:

daterials balance {(tons/n)

In Lut
Acid=free-oil = 11,0358 011 s 140454
Mahogany acids = 0.0780
CH,OH (70%) = 0,500 CH,0f + = W57
Folanogany acids
Total 161138 1eb 14
CH‘OH = 0,5 tons CH‘OH = 0435
+ H20 = 0.5 tons H?U = 0ll1H
(),‘\ﬂ
The liquid rates for oil and the solvent are about 20 litres 'mipg gne 0 i

min, respertively., If smaller units are availab'e, ~ne of the typos menti nod
above is recommended for the present task, otherwise a batch-type system such

as a turbo-mixer and a coalescer combinati-n may be used.

E. Drying and bleaching
After the oil had been stripped of mahoginy acids, the i1 f1ws out it
the clay~-treatment vessel where the clay remyves the colouring matter and ~ s

the oil a waterlike appearance.

The clay acid mixture is pumped to the ¢ ntinuous horiz mti' ceptp fusre
which separates the clay. The »il flows 1nto an intermediate tank for pumoing
to the bulk storage tank.

Materials balance

In Jut
011l = 1,0358 011 - 1.035600
Activated Clay = 0,020700
clay 26 = 0.0207 + 1% »id - 0.000207

1.0565 1.056507
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Fractionation: rocovery of methanol and mahogany acids

T™he methanol-water-mahogany acid extract is fed t» the fractionating

camn at a rate o f .578 tons/h,

The heat load on the still is the sum of:

1
‘e

3
“e

3o
4.

Be

Heat

Heat

Heat

Heat required to heat up (‘HB")H from 257 ¢, o4.5OC

Heat required to vaporize 350 kg of CH, OH ( for CH,OH, H vapour =
. 3 j
262.8 cal/g)

Heat taken up by water, 257 o u4.‘)ob‘
Heat taken up by mahogany acids, 257 to 04.500
Heat losses, 106 of 1 to 4

required to heat up CHOH = (350 x 10%) (.590) (39°¢)
75 x 10%cal = (3i.4 x 103n) Btu
of vaporization « (kg) (heat of vaporization)
« 350 x 262.8 x 107cal
- 915 x 10° cal/n = (364 x 10’ Btu/n)
taken up by water = (wt) x (sp. heat) x (rise in temp.

= 585 x 10? cal/h)
(23.2 x 10’ Btu/h)

Heat taken up by mahogany 3
acids = (78 x 10°) (0.6 ?) {39)
- 18.2 x 10° cal/h
= (72,3 x 10° Btu/h)
Heat losses (104 of 1-4) - 49.12 x 107 Btu/h
Total 1-5 - 540.32 x 10%3tu/h
Heating surface:
. Heat lo
Heating Surface - t.=163
Ux 1‘1. A 1
. 540,32 x 103 .
150 x 124 ARP .
In:ide temp, = 240°F
2
=29 ft DTy, - 124
- 2.69 -2

A 4-cm diameter pipe, about 21,4 « in length, will be required,




Jteam requirements

Low=presgure steam at 10 podel e, QA\‘W, will br uged
Jteam enthalpy at ?AW)P = YVACL,A Bty /b

Total required heat nput = B4 x !“S 3tu/h
Je Steam requirements

R
(“4 o 40 x 1)

ner hour = T
H } .

1A% tona/% n

se 2 toans/A b “apurox, )

Number of thenretical nlates

In a binary system such as methan)l-water, the rmmber of theor.tica’
plates is ab>ut 7, Assume %ﬁf nlite officiency (far hubble-cap), the number
of plates required will be 21, 3macing btween the plates, is 39.1% om
(15.7 in). Diameter of the column 2" cm, Bubb'e-cap s1ze S cm, ressure,

14e7 PeBaioge

Condensate surface requriements

U = 100 Btu/h (£t°) (°F)

G- 364 x 103 Btu/h

The water enters at ?‘)OC and leaves at
35°C to give A ty s 50°C or 90°F

3

The condensate surface = T = A tim

364 x 103

* 100 x 90

- }lli m2

= 40,5 ft2

a. c oWer

The cooling water enters the sulphonator jacket at 77°F' and leaves at
95°F at a rate of 110 litres/min. The hot water from the jacket is spray
cooled over a cooling tower., The cooled water is collected in the base tank

and returmed to the sulphonation vessel,
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let the storage capacity of the pond
Initial temperature ~Tf the water

Kooag temporatare of the water (after
rosline)

Mirntity of the water to be cooled

Average wind velncity at Az-Zawma

7°F

7 cu m/hr

) mi]ol/hr
4.5 ft/sec.




REFINED MINERAL OI.: REQUIREMENTS F THE PROPOSED ['LAN:

A. Capita! expenditure (Libyan dinars)

1. Fixed ogpitsl
1.1 Land: 2 hectaree
(at LD 2/m?)

1.2 Leveliing
(LD 0.5/m?)

1.} Contingencies
(5% of 1.1 and 1.2)

Subtotal

Duilding and construction
2.1 Building
]

(a) GCate hogu, 100 m” at
LD 10/m

(b) Concrete trays :nd fqunda-

tions 110 at LD 15/m

Main building (including

s (mginntion 2gd storee)
3

2.2 de

at . n2

2.) Pence with gates (approx.)
600 m (at LD 15/m)
Subtotal

J.1 Production equipment

.2 Ancillary squipment
(a) Boiler-water preparation station

(v) High-voltage distridution and
transforning station; low-voltage
distridution station

(c) Repair and maintemance
workshop equipment

(d) Chemical ladoratory squipmeat
(quality control and testing)




7.
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(e) Network within plant compound:
Flectric voltage supply
Water supply
Sewerage
‘el ephone 1nstallation

"lant lighting

3.3 Preight, insurance, dock clearance,
including internal transport
(15% of 3.1 and 3.2)

3.4 Design and technical works
(5% of 3.1 and 13.?)

1.5 Frection and commissioning charges
(15% of 3.1 and 3.2)

Subtotal

Iransport vehiclese

4.1 207 oleum tanker (10-15 tons
capacjty) with air compressor,
25 ft, 5 hp pump (1)

4.2 Solvent tanker or simple
truck for drums (1)

4.3 Pickup truck (1)
4.4 DPersonnel cars (2)
Subtotal

0 c jture i
5.1 Purniture
5.2 Equipment and miscellaneous
Subtotal

P j romotio
6.1 Legal matters
6.2 Advertising and publicity
6.) Training
Sedtotal

Norking capitsl
7.1 Raw materials

(a) Heavy gas oil
83 tons at LD 27.9/tom (2 weeks)

2,500
3,000
94500
2,000

24,000
23,000

21,450

14150

212420
193,050

4,500

3,500
1,500

12,000

2,320




20% oleum
206 tons at LD 28/ton
(3 months)

Solvent (methanol)
50 tons at LD 36/ton
(3 months)

Fuller's earth
15 tons at LD 30/ton
(6 months)

Caustic soda
6 tons at LD 46/ton
(6 months)

Limestone
100 tons at LD 2/ton
(1 month)

Spare parts
(104 of essential equipment)

Product - 2 weeks' production
at production cost:
60 tons at (about) LD 160/ton

Wages and salaries
(1 month)

Unforeseen expenses
(104 of 7.1 to 7.4)

Subtotal
Total of 1 to 7

Unit expenditure per ton
of product

B. di MNPOVer utiliti

1. Bujlding and comptruction
Mctory (for mineral oil omly)

Sise: 16 x 10 x 8 (approx.)
lull.-(161101.3)12--9613
+ (10 x 33.3)12-40-3
Boof = (16 x 10 x .15) -un3
Noor = (16 x 10 x .3) -lﬁ-3
Unforeseen - 3

226 »
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General, for laboratories

Walls = (20 x 1 x .3)
(I x 7 x .1

Hoofs = (20 x 1.7 x .15)

3. Stores and sheds

For raw-materials
drume etc, 22 x S x5 m

Walls = (20 x 5 x .3) x
(5x95x .3) x
Roof = (20 x 5 x .1) x

Subtotal = 737 m

1n bags and

and for all other component units
x 4 = 24C m.’
x 6 =126 m3
x 2. 60w
426 m3
2= 60 n3
2= 15 n3
1= 10 m3
85 w |
3 ;

4. Concrete trays and foundations

Unit operations:
Intermediate tanks:
Bulk storage tanks:

(i) Heavy gas

(i1) 201 oleum
(111) Methanol
{iv) Refined mineral

Pumps etc,

Unforseen

Total

5. Rosds

Length

Breadth

Number ruquired

Ares

8 m3 or 10 -3 (approx.) 3
3 ¢
Inm

oil




C, m.acntl gquality-control laboratory

arl labowr cgsts (Li'uy.n din;rs)

Lb/,y.ar (plus
Number of persomn el Number LL month Ll _year social .harges

1. Factory

Unsk1lled 1t R4n Sy 0
Skilled : 1,200 8,100
Highly skilled 1,440 4,800
Engineer ‘ 1,800 2,000
Chemist 1,800 2,000
Manager 2,400 2,650
General manager 4,800 92090

30, 300

2. Stores

Foreman i 1,600

Drivers 5 ¢ 6,750

Helpers 2 1,900
10, 250

3. Administrgtion

Clerk 2 1,440

Typist 2 1,440
Helper 840

Subtotal




ower requirements (horsepower)

|. aw materials and finished product (pumps)

‘ieavy gas 01l 2
207 oleum 2
Solvent (CH)OH etc.) ?
Hefi1ned mineral oil 2
intermediate storage tanks 4
1, ''nit operations and miscellaneous:
Sulphonator (turbo-mixer) 510
Sul phonator {turbo-mixer) 2
Water circulation pump 2
pump 2
Neutraliser (turbo-mixer) 2
Neutralizer (turbo-mixer) 1
Extractor 2-}
Drying and bleaching 2
Drying and bleaching
Neutral - oil pump 2
4. Unforeseen 10
49 hp

Total of 1 to 4 g 31.8 g 32 kwh (approx.)

5. General lighting: 5 x 200 W
10 kwh
Total 42 kWh
Requirements for 8 hours 336

Requirements for 1 year 100/800 kW

Cost per year at a rate of LD 7.5/1,000 kWh = 7.5 g 100,800
1,000

- LD 756/year




6. Steam requirements

Steam requirements per 8 hours 2 tons
(10 j.s.1.et.)

Steam requirements per year 600 tons

Steam cost per year

(at LD 1.2 'ton) LD 720/year

7. kWater reguirements (m3)
dulphonator

Initial
Replenishment at ? m3/dgy 600

606 m3/ycar

Fractionating column,
for condensor
incirculations

in losses (per year)

General washing, scrubbing etc.

Unforeseen

Aubtotal

Annual cost 3
st LD 20/1,000 »







Annex Vi

EMULSIFTABLE ©ON "FNTRATFS

A. Japital expenditure (lLityan dinars)

1. Fixed capital

1.1 land (None required. Installation 15 witnin
white_o1] premises)

1.2 levelling LD 0.Y per m? 2, Vi
2. Building and construction
2.1 Building:
(a) fate house -
{p) f‘oncsete trays a?d foundations
99 m” at LD 15/m 1,350
(¢} Main building, including
administration, storea, sheds etc.
374 m3 at LD 15 m3 5,610
2.2 Roads (220 5 2) m’
at LD 7.5/m 3,000
?.3} Fence with gate, 20C m long
at LD 15/m 3.000
Subtotal 12,960
3. Machinery and equipment
3.1 Production equipment
(and weed kiliers E' 75,000
3.2 Ancillary equipment
(a) Boiler-water preparation station 10,000
(b) High-voltage distribution and
transforming, and low-voltage
distribution station (additional) 1,000
(c) Repair and main'enance workshop
equipment (additional to white-
oil plant requirement) 1,000
(d) Chemical laboratory
(additional requirements) 1,500
(i) Electricity - low-voltage
supply to plant and
stores etc. 1, 500
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(ii) Water supply

(iii) Sewerage

(iv) Telephone installation
(v) Plot lighting (additional)

3.3 Freight, insurance, dock clearance,

internal transport (154 of 3.1 and 3.2)

3.4 Tesign and technical works
(5% of 3.1 and 3.2)

3.5 Frection and commissioning charges
(15% of 3.1 and 3.2)

Subtotal

Transport vehicles

4.1 Diesel truck (solids carrier)
10-ton capacity (1)

4.2 Solvent tanker carrier
10 to 15 tons capacity (1)

4.3 Fork-lifts (2)
for bags

for drums (40-gal) with
tilting device

4.5 Station wagon (1)

4.6 Personnel car (1)

Subtotal

Office furniture and equipment

5.1 Murniture
5.2 Equipment
Subtotal

Prelimi and tio %

6.1 Legal matters
6.2 Advertising and publicity
6.3 Training

Subtotal

1, 500
2, 000
1, 000
1, 000
14, 325
4,775

4,02
128, 925

2, 500

3, 000

1, 500

1, 500
2, 000

1, 200
11,700

2,000

3, 000

1, 500
2,000

5+ 500

I e A S o -



7. Working capital
7.1 Raw materigls:
(a) White 011-80

(i) Refined mineral oil
100 tons at LD 160/ton
(3 months)

(1i) Casein
0.55 tons at LD 483/ton
(3 wonths)

(111) Triton-100
1 ton at LD 523/ton (1 year)

(iv) Ammonia $8.G.0.9
1 tons at LD 56/ton
(3 months)

(v) Distilled water
21.6 tons at LD 2/ton
(3 months)

(b) Dimethodat-40
(i) Dimethoate (tech.)
18 tons at LD 1,280/ton
(3 months)

(11) Bmlsifier (unidentified)
2.25 tons at LD 547/ton
(3 months)

(1i1) Solvent (xylene)
18.80 tons at LD 90/ton
(3 months)

(iv) Casein
0.2125 tons at LD 48)/ton

(v) Distilled water
8.27 tons &t LD ?/ton

(3 momths)

(e) Ietiemd (tetradifom)

(1) Tetradifon (tech)
2.5 toms at LD 3,275/ton
(3 months)

(41) Mmlsifier, Atlox
1.612 toms at LD 600/ton

(1i1) Solveat

() 17.5 toms xyleme
st LD 90 /ten

(v) .2 chonansne
ot 13 198 e () moatae)




(1v)

(v)

(d)

(e)
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"asein
.64% tons at LD 483 /ton
(3 months)

Distilled water
7 tons at LD 2/ton (3 months)

Malathion-50

(1) Malathion (tech.)
1.5 tons at LD 751 /ton
(3 months)

(11) Fmulsifier ,
1.05 tons at LD 600 /ton
(3 months)

(i11) Solvent, xylene
9.45 tons at LD 90/ton
(3 months)

Kelthane-18.9

(i) Kelthane (tech.)
5.% tons at LD 1,275/ton
(3 months)

(ii) Fmulsifier (fohm and Haas)
AH-863) 0.162 ton at
LD 509/ton (3 months)

(i11) Solvent (xylene)
26 tons at LD 90/ton
(3 months)

(iv) Stabilizer (casein or
methyl-cellulose) 0.162 tons
at LD 483/ton (3 months)

Lindane-20 and 50

(i) Lindane (tech.)
6.3 tons at LD 1,645/ton
(3 months)

(ii) Fmulsifier (sorbitan mono-
stearate ?) 0.94 tons at
LD 232/ton (3 months)

(1ii) Solvent (benzene, xylene)
15.5 tons at LD 90/ton
(3 months)

Liquid insecticides

(1) Bioallethrin
61 kg at LD 37,815/ton
(3 months)

S NIRRT /.1 TR A

12

14

7.960

630

8,505

74510

83

24340

19

10,400

12%

1 '395




Biroresmethrin
81 kg at LD 52,215, ton
(3 months)

"1peronyl butoxide
244 kg at LD /S
(3 months)

139 tons at LD 17.64,/ton
(1 month)

(h) Weed killers
2y4-D and 2,4-DR
(1) 2,4-D and 2,4-D3 (tech.)

2y4-D, 5.69 tons at LD 41X 'ton
244-DB, 7.6725 tone at LD ’59 ton
(3 months) 4,340

(11) Solvent o1l or benzene
3.8 tons at 1.D 86/ton
(3 months) 2,750

(ii1) Fmulsifier ?
7.89 tons at LD 600/ton
(3 months) 534

(1) Packaging material
55 gallons ( = 7.35 ft

l6~-gauge plate (baked resin
coated/ 500 drums at (about)
LD 3.44 /drum

7.2 re parts:
% of essential equipment)

7 03 Product
2 weeks! production cost
100 tone at LD 200/ton

Wages and salaries
(section ) {1 month)
Unforeseen

(107, of raw materials) 14,339

3

Total of 7.1 to 7.4 135,329.2

Total capital
expenditure 1 to 7 304,414.2

Capital expenditure/ .
ton cutput (tons) 24,414 .
2,927

104 1D/ton




B. Building, manpower and utilitiss requirements

1. Building (approximate sstimate of size and valus)
Main plant building

(a)

(b)

Walls

Roof and floor

Administration

Partly provided in white-oil
projsct (Take additional 50 m

20x10x 8 m

(0x8x3)x2

(loxB8x3) x2
Subtotal

(20 x 10 x 0.18%)
(20 x 10 x 0.3)
Subtotal

Stores, sheds for raw matsrials and products

(a)
(v)

(c)

2. Concrets:

Solidst 6%.665 « 70 tons

Liquids:s malathion, emulsifier and

cyclohexanone in drums

Gases: ammonia = l-ton cylinders

trays and foundations

Storgge tanks (outsids):

(a)
(v)
(c)
(a)
(o)
(n

(a)
(v)
(c)

(a)
(o)

Whits oil
Xylenes
Distilled water
Keroseme oil
Malathion
Unforeseen

4 t0.
Hammer mill
Bucket elevators

upporting structurs for fsed-bina,
mixing vessels, service tanks

Weighing and filling
station - structure

Uaforeseea

- 96'3
- 4
o 144 n]
- 30 -3
- _6£L|§
- 90 m
- 70 l3
- 20.3

16 -3 (appwex.)
25 n> (approz.)
15 »° (approx.)
16 -3 (approx.)
2 -3 (approx.)
8 a’ (approz.)

10 m

4 n
Sm
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Total:
(a) Building 74w
(b) Concrete trays 89.9 "
: 4635 m
; 30 m !tc.
‘ 200 x ? n\? 400 .2
C. Stgff requirements: wages and saiarieg
‘ LD/year (plus
Personnel Number LD/month  LD/year social charges)

cto

Unskilled 4 70 840 9% x 4 = 3,800

Skilled 3 100 1,200 1,350 x 3 = 4,15,

Highly skilled 1 120 1,440 1,600 x | = 1,600
: Engineer 1 150 1,800 2,000 x 1 =_2,000
11,450
opartaent
: Foreman (packing) 1 120 1,600 x | = 1,60
i Helpers 2 70 9% x 7 = 1,900
“ Drivers ) 100 1,300 x ¥ = 3,900

1,400
Adainistration

Clerks 2 120 1,600 x 2 = 3,200

Typist 2 120 1,600 x 7 = 3,200

Helper 2 70 9% x 2 = 1,900

8, 300

Total 27,150 /year
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. Power requirements (horsepower)

i. Size-reduction and transportation sections

.iammer mill
(a) Star feeder to bucket elevator
{v) Bucket elevator

(¢) Storage bin
Discharge end

(d' wWeight hopper
Subtotal

2. Mixing section

Mizing vessel (No. 1)

Pump for liquid pesticidal chemical

Pump for liquid pesticidal msolvent

Pump for liquid pesticidal emulsifier

Pump for liaguid pesticidal FC to service tank
Mixing vessel (No. 2) (for malathion)

Pump for liquid pesticidal chemical

Pump for liquid pesticidal msolvent

Pump for liquid pesticidal emulsifier

Pump for liquid pesticidal EC to service tank

Subtotal

3. Weighing and filling section

Weighing and filling section with
automatic shut-off
4. Vapo st stem
(a) Exhaust fan or biower
(b) Water scrubber

(¢) Exhaust fans (8 in EC section,
4 in weed-killer section)

Subdbtotal

S. Dulk storage tgamks

(a) White o1l from service-tamk or directly from
mixing vessel to storage tamk

o

5-10

2-}

10

Sha -

-}




:
i

(v)
(¢)
(d)
(o)
()

()
(n)
(1)

Cost at LD 7.%/1,000 kWh
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Xylenes
From storage tank to mixing vessel

Kerosene o0il
From storage tank to the mining vessel

Malathion
From storage to mixing vessel

Distilled water from storage
tank to the mixing vessel

Bmulsifier
From storage to mixing vessel

Casein screw conveyor
Lightingt SO0 x 200 V

Unforeseen:

Total 1-5%

6. Stesm ‘lg pressure) st 2% lb(inz

Maximum steam requirements per day (8 hours)
per day (Y years)

Cost at a rate of LD 1.2/ton

7. Mater reguirements

Per 8-hour ehift
Per year

0.5
10 kW
10

80.51 hp + 10 k¥h

(E_!L{_O%Lud = LD 1,280 /year
’

5 tons

5x 15
750 tons
LD 900 /year

80-3
80 x 300
2‘,000-3

LD 480 /year







Annex VIII

WETTABLE POWDERS

A. Capital expenditure (Libyan dinars)

Fixsd capital
1.1 Land: 1 hectare {additional) at LD 2/r||2 20, 000

1.2 Levelling: LD 0.5/m 2000

enmnd——

Subtotal 22, 000
Building and comsiruction
2.1 Building:
(a) Gate house

(v) Concsoto trays apd foundations
30 m” at LD 15/m

(¢) Main building including
adminjistiration a stores etc.
312 m° at LD 15/m

2.2
2.3
Subtotal

chi d i 11
3.1 Production equipment (including wsed killers)
3.2 Ancillary equipment
(a) Boiler water preparation station

(b) High-voltage distribution, transforming
and low-voliage distributing station
(in white oil installation)

(c) Repair and ssintenance workshop
(additional)

Chemical laboratory
(e) Neswork within the plant compound

(1) Rectricityr low-voltage power supply
to plant and storee (additiomal)

(2) water mupply
(3) Sewersgs

ey A TR £

e
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(4) Telephone
(5) Plot lighting
Subtotal

3.3 Freight, insurance, dock clearance,
internal transport (15% of 3.1 and 3.2)

3.4 Design and technical works (5% of 3.1 and 3.2)

3.5 FErection and commissioning charges
(15% of 3.1 and 3.2)

Subtotal

Transport vehicles

4.1 Diesel truck (carrier for bags)
10 to 15 tons capacity (1)

4.2 Station wagon (1)
4.3 Personnel car (1)

Subtotal

Office furniture
S.1 Furniture

5.2 Equipment

5.3 Miscellansous
Subtotal

Prelimi and promotio t
6.1 Legal matters

6.2 Advertising and publicity

6.3 Training
Subtotal

Worki capit

7.1 (a) Dipterex-80
Dipterex (tech.) 31.4 toms at LD 930/ten
(6 months)

Diatomite or attapulgite 7.025 tons at
LD 26 /ton (6 months)

3, 000
1,000
9, 000

20,100

6,700

20,100
180,900

2y 500
2 000

5,700

3,000

2,000

74000

5,500

29,200

183
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Wetting agent, 1.56 tons at LD 232/ton
(1 year)

(b) Sevin-50
Sesin (tech.) 19,71 tons at 1.D 731/ton
(6 months)

Diatomite or attapulgite, 18.85 tons at
LD 26 /ton (6 months)

Wetting agent, 1.58 tons at LD 509/ton

(1 year)
(c) Aldrin-40

Aldrin (tech.) 15 tons at LD 908/ton
(6 months)

Diatomite or attapulgite, 21,35 tons at
LD 26 /ton

Wetting agent, 1.52 tons at LD 509/ton

(d) DDT-75 (WHO)

DDT, 5.05 tons at LD 237 /ton (3 months)
Clay, 6.20 tons at LD 26/ton (1 year)

Wetting agent, 0.54 tons at LD 232/ton
(1 year)

(o) Zineb and Ngneb-80
Zimed or maned, 56.2 tons at LD 600/ton
(3 menths)

Diatomite or attapulgite, 5.5 tons at
LD 26 /ton (6 months)

Wetting agent, 2.8]1 tons at LD 509/ton
(6 months

() Seknhur-80

Sulphur (teeh.), 32.8 toms at LD 21/ton
(1 yoar)

29,745

14.400
490

803
15,693

13,600
999

14,979
1,195
161

125
1,481

33,720

663

35,813

690




Diatomite, attapulgite or kaolinite, 7.38
tons at LD 26 /ton (1 year)

Wetting agent, 0.82 tons at LD 232/ton
(1 year)

(g) Bromophos-25

o ophos (tech,), 3.79 tons at LD 1,060/ton

Kaolin or attapulgite, 10.95 tons at LD 26/ton

{3 months)
Wetting agent, 1.2 tons at LD 232/ton

(n) Anthragquinone-80

Anthraquinone (tech.), 8 tons at LD 800/ton
(3 months)

Attapulgite, 7.2 tons at LD 26/ton (1 year)

Wetting ageat, 0.80 tons at LD 509/ton
(1 year)

(i) Weed killers (separste blending)

Linuron, simasine, atrasine

(50) (80) (80)

Limuron (tech.), 6.95 tons at LD 800/ton
(3 months)

Attapulgite, 11.75 tons at LD 26/ton
(6 months)

Wetting t, 0.5 tons at LD 232/ton
(6 months

(j) Solvests
Xylenes, 10 toms at LD 90/ton (6 momths)
Bensene, 5 toms at LD 110/ton (6 months)

Cyclohexanome, 1 tom at LD 300/ton (3 months)

(k) Pockaging material

Nild steel drums, opea top, 55 gallons each
90 at LD 3.44 /drum (resin lined) (3 months)

]

6,995




Bags, cartons etc. (polyethylene iined)
(3 months)

Subtotal 119,933
7.2 Spare parts

(10% of essential equipment) 2,500

7.3 Product: 2 weeks at production cost
50 tons at (about) LD 600 ton 30,000

7.4 Wiages and salaries (i month) 2,730
7.5 Unforeseen (107 of 7.1 to 7.4) 19,516
170,679

Total 1 to 7 369,909

Capital expenditure

per unit ton 22;1822 -

542/ton

B. Bujlding, menpower gnd utilities requirements
1. Mailding and foupdgtions

Main building (factory) 15 x10x 8 m
Valls 138 3
Roof 22 .3

Moor 45 -3

Administration:
Partly

Stores, sheds
rev materiale

Pinished product

2. Cesqrete \rass asd fesadatioss




1, Miscellansous

Roads

Unforeseen

1. crushing and grinding section

Crusher

Hammer - mill

Dryer

Screen conveyor

Bucket conveyor

Seiving (screening)
Ring-roll mill

Bucket conveyor

Granules, dust storage bins

Ribbon mixer

Bucket conveyor
Solid filling and packaging unit
EC mixing vessel

Miscel laneocus

Power consumption per 8 h

2. Eshauet systes

Horsepower required per hour

for 8 hours

3. Laghting
50 x 200 per hour = 10 kWh
for 8 hours = 80 kWh

Total of 1.2 and )

- nil -
5 m

C. Power requirements (horsepower)

[
PR W O

Bwvwe -8B nnd

for 5 toms
Daily = 4 h
for 5 tons

o»
(V]
-4
b -

(4328 +1522+100x 4
344 + YO + 400

174 hp = 380 kv

20
160 = 120 k¥h

e 780 kb

P L Yemm——




Aspex IX
AEROSOLS

Capitel expenditure (Libyan dinars)

Iized cepital

Land (None required. Imstallationm is
to be located within the pre-
mises of the white-oil plamt.)

1.2 Levelling 24000

Subtotal 2,000

2.1 Building 6,000
2.2 Roads -
2.} Pence -

Subdtotal

Bchinery and equippent

3.1 Production equipmenat
(a) Mixing umit
(®) Injection/filling umit
(c) Packaging tabdles etoc.
(d) Miscellaneous

3.2 Amcillary equipment
(a) Deiler eoto.
(v) Nigh-woltage distridution eto.

(c) Repair and maintemance workshop
(edditional)

(¢) Chemical ladorstory
(o) Network within plaat compeund

(f) Rectricitys low-voliage supply te
plant and steres

(g) Yater mpply
(k) Sewerage
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(i) Telephone installation 1,000
(j) Plot lighting (additiomal) 1,000
3.} Preight, insurance, dock clearance,
internal transport (196 of 3.1 and 3.2) 16,725
3.4 Design and technical works
(9% of 3.1 and }.2) 5'500
1.5 Erection and commissioning
(19€ of 3.1 and 3.2) 16:12%
Subtotal 150, $30
4. Traasport vehicles {
4.1 Diesel truck (10-tom capacity) (1) 2, 500
4.2 Pork-lifts (2)
(a) for drums 1, 500
(v) Por packages 1, 500
4.) Station wagon (1) 2,000 ;
4.5 Personnel car (1 1,000 i
Sudtetal 8, 500 :
Se ic ture
5.1 Puraiture 2,000
5.2 Kquipment —a2a900 z
Sabtotal % ,000
¥
6. mi tio £
6.1 Legal matters 1 4500
6.2 Advertising amnd publicity 2 000
6.3 Training 2.5
Sabdtetal é J00
T. Werking oppital

T.1 Baw materials

(a) Biocallethria, 790 kg at
LD 37.815/g (3 menmths) 8,3%

() Bioresemthrin, 79 kg at LD 52.215/Ag 3,900

(¢) Piperemyl butoxide, 1,500 kg at
(about) LD 7/kg 10,900




Base oils (aromatics), 57 tons at
LD 90/ton 5,130

Propellants §I~‘roonl 11 and 12)
315 tons at (about) LD 400/ton 126, 000

(f) Packaging (16-0z) 1,300,0C0 cans
at LD 25/1,000 32, 500

(¢) Bmpty l-ton cylinders for Freon 11/)°
250 cylinders at LD 200 (Cl , cylind- ?) 50,000

T.2 3pare parts
(10% of essential equipment) 3,000

7.3 Product: 1 week's production (20 tons)
at approx. LD 650/ton

7.4 Vages and salaries (as in emulsifiable
ooncentrates (annex VII.C)) 1 month

T.5 Unforeseen
(10% of 7.1 to 7.4)

Subtotal
Total 1 to 7

Capital cost per ton




76-01.20






