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The following abbreviations are med: 

Economic and technical abbrtviations 

BHC benzine hexochloride 

b.p. boiling point 

BSS British Standard Specification 

Bin British Tariff Nomenclature 

Btu British thermal units 

o.e. cubic centimetre 

c.i.f. cost, insurance,   freight 

cS csntistokes 

D diameter 

iSC •mulaifiabie concentrates 

f .o.b. free on board 

H height 

hp horsepower 

KOH potassium hydroxide 

L length 

mol.wt molecular weight 

• .p. melting point 

p.s.i.g. pounds par square inch gauge 

3ITC Standard International Trade Classification 

8P Ml ubi • powder 

sau Sajrbolt Uni vermal Seconda 

•!>• CT« specific gravity 

V AC volt, alternating currant 

T/T volume /Volume 

MP •lettable powders 

»A «Might /Volume 

ARC 

A» 
Aim 

Afflavi turai Ramearon Cantre 

Affrarlaa Referai Directorate 

Aaerioaa Seoiety for Tarnt i ag Matar lala 
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BPMC Brega Petrol «un Marketing  Company 

CAD Council  for Agricultural  Development 

CIPAC Collaborative International Pesticida* Analytical Council Ltd 

CMAE Commit te« of experts from the Ministries of Agriculture and 
of the Economy 

PAO Food and Agricultural Organization of the United Nations 

O.E.F.Li. Groupement  d'ltude français en Libye 

IRC Industrial Research Centre 

NPC National  Pharmaceutical  Company 

WHO World Health Organization 

The designations employed and the presentation of the material in this 

publication do not imply the expression of any opinion whatsoever on the 

part of the Secretariat of the United Nations concerning the legal status 

of any country or territory or of its authorities,  or concerning the 

delimitation of its frontiers. 

Mention of firm names and products does not imply the endorsement of 

the United Nations Industrial Development Organisation (UMIDO). 
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PREFACE 

This report  on the domestic and export  market   for  pesticides  in I ii    Libyan 

Arab Hepublic and  on pesticide mnnutacturu   L3 part of the  ongoing project  cf  the 

United Nations Development  Programme  (UNDP)   entitled "Centre  for Industrial 

Research" (DP/LIB/69/5I2).    The project  was established   in   I9A9 and had   the  aim 

of providing technical  and  industrial  services to existing and potential   indus- 

trial  enterprises,   both public and  privato,and of assisting the Government   in 

quality control,   investment   promotion and   research  programmes relate  to the 

utilization of local   resources. 

As an  important   part   of the present,   government development   plans,  th*>  I ibyan 

Arab Republic is expanding agricultural production. To  thin end,  considérable 

amounts of pesticides are being imported.     In  l'JM, about   -1, W tons were  brought 

in,  and such imports are expected to rise. 

In September  197},  a UNIDO expert,  Preston r,.  Brandt,   submitted,  as part 

of the project,  a pre-feasibility  report  "Pesticide manufacture  in the Libyan 

Arab Republic",  indicating that the manufacture of refined mineral  oil   (white 

oil),  other emulsifiable concentrates and solutions, and  wettahle ponders and 

dusts may be a very profitable industry for Libya.    This would be particularly 

true  if it  proved possible to export  either refined mineral   oil   or mineral   white 

oil. 

In order to establish  firmly the plant  size,  which  would depend upon  the 

combined internal and external markets for its products,  and to estimate accu- 

rately the economics of pesticide production in Libya,   a three-phase study of 

the problem was undertaken»    an analysts of the preient  and projected domestic 

market for pesticides; an examination of the potential export markets for pest- 

icides produced in Libya} and an investigation of the assumptions made in the 

pre-feasibility study concerning certain process details,   prices of raw materiale 

and transportation costs. 

Ths present report is therefore divided into three partst    I. Domestic 

markst analysier II. Export potentials}   and III. Pesticide manufacture. 

His dornest io and export market analyses are the work of Christopher Malt by, 

and in« study of tsohno-eoonomic feasibility of pesticides production in Libya 

is thai of 3.A. Qjireshi. 
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P'-*1 i   1-1.n in t||o   l ih.vMn Arab Republic   MU diacoverwd 

"v ii.--ut.lr  t np m,   „pont   in attempt ini» to   identify une 

v..   ti<    v<i.r« of P*h   type  imported.     In   the  abaance   of 

•-•i"      -in ¡ort o"  tho   1<|" impart.,   hv  T-r,viw1  and 

•*' • ,ri   l"  '" l|   '•'  '*"•   •''••'-   imposant   us#>  aectorst    «¿rri.-ul turai crop«, 

•   '   • ,   pu 'i    "'V*    and  hona<-/itiM.     in the abnenoe of définit«» figure«, 

r-    »• t  wrrr «P3 1--Í   m  «ppfoXlmRt».  the  actual  -jsr  in   19 ' },   forth« pur- 

""•>  %j>Hn"  'ut ¡r-f     m»   (ishlr   l), 

"• -i'"r !•"•  Hn.  '.'••. >oo   inr-m^j pesticide* and >Uain*>rt ants (tabi*»  ?). 

•      -i.   P»v»nle   >n th,-r   ,-po-tatlon.     tatimate* ^ ]ry•*  p^ti-ide imports 

-,       , ...   •„-,«,,   ^onpnr«^   m  th<» import   atattetic« for product«  under thia 

i-r.»  „<• v1''1 "->"•«.     Of thia tifferenc* of 419 tona,   ?19 tona are ah own 
1 " ''-»Msii'-P ao iiporti  *>oft, roiintri#a  from wnioh no peat ioide« ar« knowi 
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<'reaa«MJ  Wjt in total during th« paat fi va y «ara. 



19 

to 
e 
T 
«••• 

r 
(Tv 

i 

!î ist 
5 
a 

Í 
i 
«I 

I 
1 
i 

ir- 

fr 

I 

er 

Ox      «Í 

•     n      <\i     '£> 

*£ 

£ 
CT\     r*      Q      *"*      O 
r-H Oj        VO -. Vf 
O    O    •~l     t)     —> 

íM      ir~        ir>   H 

I r-l        O 

H    H     (VI 

«o 

ö 
CM 

to 

Í 

i 

*3 

IM li\ Q M Q 
^ Œ^ "^ <© ^ 
ON     <fc      r-      ¡T\      t-H 

§(£    O     ^>     ON        •«» 0     •"     ^ 
«     r«      •-<      r {*» (V    C      4 
ff\     r-<        f\i       ^ OJ *^       r ,-* 

r- *t m 

8CN    <«*     ^    ^        ON «    B    <«     (\J     Q 

r i—•       f— f ÏT\     *>      ri       *N      r-4 

<•* *>N M 

li«»?  S   SSSS 3 

1-4 IV p-< 

r- t\i r-t 

ï 
t Y 

1 

Hill 

«h 
};   l 
il1    ' 
iilij] 

ON 

§£  fl    Ü:   1>     «^       t   ^  Ç   ^   fi ON (£   «)     ON   S        «jr r-     r •     Ivi    i*i     m A 
* —•    4D        O ON    r       .-«     «¡t     ,-« ^ 

O 

I£=Î5 S   Sï*fc2     S 
*N 

5«*5S 2   1**8 3     »   3 

i 
¡ { 
*   1 
l   l{ 
ili 



?') 

Üble   '.    Imports into M by» uit.<er  tariff MM HO. 599.700- intft tlcirttt,   fungicida»,  dlalnftt tart». ,and 
including fhtep ani .jltle drtsttngt and prtpantions équivalant  to BIN fiaadlng 38.11 '' 

17) 
ra«*tr» at 
or i gin 

fit !qiua 

' yr'us 

?e husi ovad1 i 

'eniark 

iqypt 

' radi t 

Geraany,  ' edera I 

'epubl'i   ni 

Hong Kong 

I tily 

japan 

or dan 

l eDanon 

Wait« 

•tethtrlands 

»•aland 

Spain 

Saldan 

Sui t far'and 

lunisia 

lurkty 

uni te ! Kingdaa 

imite*   tatat 

Yugoslavia 

latal 

Outfit i ty 

(kg! 

Valut 

(I'M 

Guattii« 
m. 

Valu« 

ì 4 7? 

I   ?'Ü 

at 

?! 66U 

99 846 

75? 007 

97ü m 

lb 690 

I   155 090 

700 

700 

3 696 

33 193 

13 §5) 

2 111 IN 

33 m 

4 736 MM 

? 814 

1   151 

1  ?90 

13 410 

147 bl? 

705 ÜI9 

b  ?» 

7(51   74? 

II 

i m 

4 IM 

14 411 
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it 

1  071 
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4 7W 610       MJ 3M 

Quantity 
(kg) 
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7 475 

000 

713 196 

671  341 

6*4 419 
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400 

2 IN 
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I 51« N7 

70 160 

55 JOb 

17 455 

17 493 

7 500 

7 I» MO 

4f »4 

30 975 

Valut 
(ini 

16 ?59 

5b/ 

?» 176 

756 ?47 

177 191 

4 466 

55« 

1 »7 

5» 

373 334 

4 499 

II 667 

77 61? 

74 360 

? 956 

717 057 

19 030 

3 «1 

5 4SI »5      1 4« 4' 7 

JiCjj:   tmm% *d Statistics fktartMM. to armait .< th« I It,«, tra* 

j/   «• tajar U ar rt-tatari« tf It« SM.200 ara Mitad. 

11c. 
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Two  thirdr  of  thr>  import R  ir,,   natie by  thp  Ornerai  ''o-'nan. •   for  Far-   RVuin- 

« nt   ani   A.^rini'lt   ral   N'-fossit ies   (wtiiob   is  commonly  ' novm  ar  th<<  Govrn'pnt 

•v-pnn'),   and   t hf  balance  n.v tho   Projects  of tho  ''ounoil   for  Agricultural   ;'-f.vn|_ 

pnont.   ('"AH)   and  privato nrr^hant s.     The  privat"   merchants  hav-  r,irt ai. led   ih"ir 

^ritirilo   activities,      ["port •    i^p   presently   rcRtrio*od  to  1 vient "   products,   bul 

ti-   'HH-hr-r  W] 11   anon   be  increased.     Imports  am  dictated  b./   RaW     confido --al i.nnr 

!i i   i ••••a 1   t rial   resu It», 

:t orV   ^nuisions   o*" mineral   oil   ar«  est i nal »>)   'o h» used   at   PO'* o*- optimum 

:'   aro   -"ore-cast   to   riap to  1,000  t. ons  in  19'// ft.     Ti,   i" cons i'lo rod   that   nref- 

ron-r  in  the future  will  be ftiven   to the use  of soalioiden  with hi/rher p">— 

or~an -r     and  hi,"her toxicity  than   mineral   oil. 

Forecast  usr  ^or orop pesticides in this  report,   is baped  upon  planned   and 

,.0,<-Mert   irri^ted  crop area«,   prepared by the Ministry of Planning and  sub- 

ivi l"d  according to  individual  f-rnps    by the writer (in the  abroner   if other 

a4a\   on   f,hf> basis  of  identified   ponts and diseases o,' economic  import ance. 

There is clearly a strong ca*e for local peat ioide formulation in Libya, 

nd ^pacifically for insecticides and, separately, weed killers, liquid f o risu- 

lti jns,   insecticide and fungicide,   wettable powders (WPB) and mineral  oil. 

Pesticides for  livestock are  used by the Veterinary Department   of the 

imstry of Agriculture,  which provides chemicals  and facilities free of charge, 

nd  by the CAD projects,  mainly  for dipping sheep. 

Pesticides for public health  use are imported and supplied by the authori- 

ng.    The trend is towards the us«  of low-toxicity pyrethroids. 

Brega Petroleum Marketing Company (BMC)  now controls all  imports of aero- 

3ls and  liquid insecticides for the household market.    It  is  already actively 

msidering the formulation of domestic insecticides with locally available 

"odoriaed kerosene at their lubricating oil mixing plant adjacent to the   ás-Zawia 

pfinery.     The use of aerosol insecticides is increasing in Libya.    The 

cist enee of a potential export markst for suoh products may exist    and should 

? investigated, particularly if the present and  forecast Libyan consumption 

irrant  local aerosol  filling in Libya.    The advantages of a local aerosol plant 

lould therefore be aaaessed by a UsTIBO expert.    MC would be ideally suited 

operate the pest ioide fournit* la« plant, beoau«*t 
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T1   i*  roRponmbl^  for the  import,  export  and marketing o    all  petroleum- 
ba?"<")   products; 

11 r-   tiihricatin,   oil   mixing plant   at.  Az-'/awia poaoases nono of the nere8- 
*,-»»•••   ViMt i< ;; 

Tt   ir^  alrrat     rormidorin."  t h.<   formulation  of domestic   liquid  inso.-t ir-ido 
''m':",l!,lion'5  a'   A:i-v.awia  arid   in  renponaiblo   for- »larket in/' them  in   [,i!, a; 

i<   ha:.-   th'   -nr-t    iir.ct   a^-ess   lo   the   raw wit .-rial a   requi-od   for   p. -r.\ t'-l)<- 
orniiat ion   nr. t    , r.   .70II    pi r»   r-(i      o  drvlop   a   pot rochnni ra •   rompió*   in 

'.-ni -h   .-orini (p'-nt i'"<   -ould   b<-  fivrn  to  the   banio  marni fact nr«  of „m.  or 
-nr.    tortini -a1   p.-.-<i j.,-id> matirnh,   of whirh   t her*   ìR  a wo-Li-wide 

rt   PhM.H   he  'mdrratood  that,   under l.ib/an  law,   patent* a-- revU.-d   ''or 

fifteen   -..am   'Vn..'  »ho dato of application and r,\"   b<-  ^rtpwpit   for- a  furtb-r 

?i\<     .a'-,   vid   * hat   patent-   rranted  runt   b>-  inplor.nnterj  within   three    «gr;,, 

r'H   -; lav-  bopn drvVtfl   for the appropriât,    'overnment  rómpame*  to 

writ'-,   aaVinr •!•.•  p.-iroR 0<- torhni-al   priUiHd,. r-nt trials  from  foreign t.ianu- 

ra'""T'":i   ':n ,lin'   ""   -"onori'-  hono^itn of loral   formulation may he d<t .-er>1n<»r1. 

Local   formulation  o*- neaticides  in Libya will  make thene producta mom 

r.-atil.    a'-ai'.ahU.  to the   plannod  dint ri hut ion rhanneln,   but  raro muat  be exercised 

a«   -. ri-dr    .no„,y   in   "orv.ritation  and   uso.     Recommendations   for nr>oUn.; 

pr-i i,v). r  -,.,   .IìRMìP:.,-.)   in 1r;r  Hoction on paol-a^inr of penti'-i-t--:-;. 

'!'"   ''    '   """li'    '  ,v:<   ontinat.od   pr^spnl   and   fororaat   peati-ide Hü«,   and  in 

nr-o.  ,:;.-)  ->.-  -h,.  :,Si?j,   ••„,.  planning a pesticide formulation plan'   in Libya. 
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RRCOMMKNDAUONS 

Assuming that   the work  of the  fFNTHO postici.^ nanu fact uHn(; exP. rt   ..„nfj,,,. 

the viability of a pestio irle  formulation plant   in  the Lib.-an  ft-* h RepuhU,-,   it 

ìR recommended  thai t 

1.  A  pesticide   formulation  plant   he  establish*!   'or  inae.-t i-i i.    li    ,¡rl- 
nseot ioide and  run/:ici(io  wrUal,](!  po()der3 ^  3    amt (p^p,,     ,,    V       > ' 
or weed-k  llerB,   at   the  Az-Zawia  refinery,   an,,  op-rat H     VpT^   ,   ^      Ù 

has a lubricai mr oil   mixing plant   then- * " ' 

M*.MUk'i\Pli   !° re^n', arVl  for"",latp ^"^al   "i'   ^o:k  cmu.aionu  be 
eatablished in the  insecticide and   fungicide  formulation plant   at   Az- avia 
providing that  a suitable feedstock  is availably ' 

3.  The benefits  of establishing, an aerosol   filling plant   in I,-o-a h-- 

*¿T££liZJZJ!'*rÍ\'BA lf hí8 !'indlne* •"* an  initlal  •••••••«it  or the pot-ntial export market  are  positive,  that  a dot ai led exnort.   invent i-m on  h- 
undertaken! 

4. The proposals c0noprning packaging of pesticide^,   in th"  section   n 
packaging of pesticides in part one,   should he implemented   in the  pesticide 
formulation plant; 

5. The basi"; manufacture of one or more technical  pesticide material." 
for export be given serious consideration as a petrochemical  complex ir. develoi- i 
in the Libyan Arab Republic. 

6. Technical  pesticide materials and additives should bf   clanaified  und"e 
duty-free tari'f items prior to any actual  importation into Libya  for local 
formulation of pesticides ; 

7.R*pert  services should be  sought! 

For the evaluation of tenders tor the  pesticide formulation plant; 

In the start-up of the  formulation plant j 

For the establishment  of a control  laboratory at the  formulation 
plant. 
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A*   nroBí-nt,   n> n^ütirdoR :iro formulated or packaged  in  T i bya. 

>stioid"  imports,   hy vohimo and  value during the three yearn  1971-197}, 
irn !!hlWT1   ,n  tib''   '•    '""^ statistics aro compiled from customs declarations 

inri i—nputeris-rd.     N ••  hroakd -wn hy product  type,   chemical  or package is 

noss;n'.>.     Th< r-   tr" f.ur main   -atoiprioB of pesticides use: 

1.   IT 1: ;-, 

<n   : i \'"ut,  'ïK 

in   può : ' '•   hr>:i : »l: 

r ir h )UR' n < ;d    0 •••< >"o«? 

r>"   M"    •••'•••"•'    'r *ny u-    <n«a,   it was necessary to  identify importers 

•f  «,-u-h   typo   )f rosti'Md»  and attempt  to  establish  or estimate 

th«-- volumr. of th-ir imnorts  in at   l«ast  one recent  calender year.     It was 

found that   19 M war, th« year for which most information was available. 

Th<   statistics  indicato an over-all   increase  in  total  imports under the 

appropriate tariff it«m,  which had been  influenced by an increasing over-all 

UPO.        ntìok carry-iver is normal   each year.    The actual use in  1973 is 

•iSBiimed  to  bo similar in volume to the  197 3 import«,  as no excessive stock 

carry-over is known  to  exist,   except as   indicated below in the household 

soctor.     Tn  those optimates  it  is assumed that all   liquid pesticides have a 

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

On o ropa 

ThP: use of agricultural  pesticides  in Libya is  limited to tie irrigated 

areas.     Tt apnoam  impracticable to treat most rain-watered cror,8t  the areas 

and yields of which vary each year according to the rainfall  that occurs 

rrom October to March.    The areas of the various crops grown under irrigation 

as well  as corea 1B in rain-watered areas    in 1973 are shown in annex I, 

table A-1. 

There  is some interplantin* of crops under irrigation,  such as barley 

with olives, and alfalfa with citruB,  which make water requirements difficult 

to   judge and the use of weed killers hazardous. 
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The Agrarian Reform Directorate (ARD)  has   imp lomen tod  th^ noi icy   >t' 

redistributing land  into  family-scale holdings   if a innrai  maximum  size -if 

}0 hectares (ha),   and   has   distributed   18,000 ha sincr.   197'.     ARD  i--,   imM.— 

mentina a major   land   reclamation  programme  fir  isuhseijunnt. n^i • |.m«n+   -v.; 

family farms.     Primary agricultural   production   is th'T^fir«     n   4  family 

scalo  and  in   in   the hands   if   I arp^ number;;   -;f  farm'-rs  (''>>, i',1   in   1}'J). 

A   197 J ourvey of   M   farms   by   th^  Groupement  d'ilud"  français   or,  Tiny. 

l.jJ'l.P.Lu) indicated that   14 of them had used a ch'in.cai.     ir il- :•. .i|p>::   ,-n, , 

that   the us«'  of  pesticides;   nas   inrr-'uicd   i   tjtaì     f    ' tf   >v. v  t>,..   Mi'i   r v, 

years  Can av-TrUÇf- of 4$ per annuire. 

CAD.which   is separate  from   the Ministry of   . "i •,, ! t ure     h»j t   which  haw 

ministerial   status,   is  imp I ementin\- a massiv   and   imiir-tini   i • •> -ra/nme of 

land reclamation  a/id i rri .^ti in.     ('AD controls  four- n-narai-   :•••   j-rtf;:    ir 

Kufra,   Oebal Akhdtr,   Fezzan and  Wf'ara.     Ka h  pr...'*•<••   i -, ri./,i,,|   int'   three 

or tmre nearly autonomous areas,   -ach of which   is  r.r,,,.r.^   ,.     n,-.r?it.«. within 

its  financial  budget and   t> accimplish its own  targets. 

Tn some raa< ;,   th.   ar»as  within  these projects  will   ¡u    r ,>      •><--   ¡ï infle, 

large-scale farmi/is un; ts  f <r cereal   or animal   fodder cultivation or   live- 

stock  production.     In   'th"rs,   the areas are des»   n-d   for set t     -rent   by 

individual  farmer.!. 

The Agricultural  Bank has granted a subsidy of S0$   ,f th"  f - xed  ¡««Hin.* 

price of pesticides to  farmers since  1966,  providing  the farmer    btains in- 

appropriate certificate from an agricultural  extension officer b^ fore purchase 

In the past,  pesticides were  largely of Italian origin,  as  the trade 

names were well known.    Until  19/2 the Agricultural Bank bid for pesticide 

imports on behalf of the Ministry of Agriculture.    At  the Bame time,   private 

merchants imported pesticides from abroad,  primarily from Italy. 

In 1972 an important government-owned company (the General Company for 

Par« Equipment and Agricultural Necessities usually referred to as the 

General Company) was given responsibility for pesticide imports,   inter alia, 

from whoa the Ministry of Agriculture drew their requirements and those for 

the General Marketing Company at Al-Hadaba, which famed about 3,000 ha 

(•»inly fruit).    The Ornerai Company was responsible for the distribution of 
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noaticide«   through  itB   P  regnal   .tor* to  co-operati ves.     It nonnally asks 

for bld3  for it, annual   requi rumenta and,  on occasion,  purchases directly from 

1 ,cal merchants.     The Onerai   Company reports   to  the Ministry of «*onomy on 

finane-  and  U   th« v:niPt..-r of i ,~.,, • ,ir, ,,n   t^hni~al  „,,•.•.„„,.     Tt   ia' 

pntimated   that  it now inipnrtB fis* of all pesticides brought  into  Libya.     Since 

197? the pesticide activities of private merchants have decreased,   and  few 

(two of  th-m wer.  interviewed)  now have any technical  field staff to undertake 

field  teste or viait  farmers.     Some continue  to  import pesticides and sell 

the. f   farmers who come  to them and,   in exchange for perhaps paying a slightly 

hl,h,r pri,- than   they would to  a co-operative,   receive some guidance on which 
r-Bt.nd.   to USP ^ how to apply u#    goM merchanta ^ ^  ^^ ^^ 

'"  the Genial Company.     A third type of pesticide importer i. the CAD 

Pr-Mert*.     Kach area within any project apparently may import if it wish.., 

nut in practice an area would probably seek supplies from the General Company, 
and  only a,k  its  head  nffire for a88Ì8tance in   ^^ lf „  ^^ ^^ 

*ary.    At   the ti«- of writing,   only the Kufra and Oebal Akhdar »reject, have 

.-ported  any substantial  quantity;    Oeffara has taken only  i ton. and Fessa« 

nothing.     The Gebal Akhdar Project has bought  pesticides as a single unit, 

-nee i»  was established  in 1965, and its three areas are reported to work 

«lonely with one another.    As noted,  projects are independent of the Ministry 

-f Agriculture and are not obliged to accept its recommendations. 

The first part of the General  Company which now report* directly to the 

Ministry   ,f Agriculture    is the Technical Company for Pest Control,  known a. 

the   ;pray company.     It provides an advisory service to fanners at LD 0.500/ha 

for  -w-lv.  visits  annually and,   if requested,   a spraying service,   supplyxng 

tho chemical  at the  list price plus an application charge of LD 2,200 per 
1,000 iitrPB 8prayed.    It ha8 u powftr sprayer8 ^ >man 8pray ^ 

and onerata  ,„ the Tripoli, Az-Zawia,  Al-Khums,  Misurata region,  which,  with 

B,nChaz1,  are the two most important agricultural areas.    The Spray Ccpany 

seeks annual spray contracts for 20,000 h. and ha. already secured the. for 

?,000 ha.     It has completed its first three month, of operation and «a* about 

9  tons of pesticides.    It may import these material., but ha. not yet don. my. 

The Spray Company was formed with a capital of LD 60,000,  of which the 

Government and a private investor held equal .hare..    It i. reportad that the 

capital has been increased to LD ?50,GO0, with about 14 private inviter. 

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 fanners 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 fanners 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 Mohafza.    Each of the eight 

branch office« of the Tripoli Agricultural Moderia keeps a power sprayer and 

team available for spraying farmers crops. 

The Ministry of Agriculture has a small extension service section that 

co-ordinates the extension 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  +he Moderia,   to 

faming co-operatives and to individual farmers,  and who undertake, whenever 

possible,  the identification of peats and diseases and perform field trials 

and evaluate their results.    This section maintains sprayers and spray teams 

to undertake deine istrations.    In emergencies,  these sprayers are available 

to undertake spraying on farm«.    Farmers 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 Moderi» and also of having the spraying done for 

them.    However,  it is reported that farmers must normally wait a week or 

more for the «prayer to arrive.    The other alternative open to a farmer whose 

crop is under attack by insect« or fungus, is to go directly to the nearest 

pesticide dealer and purchase hi« requirement« at the full prioe and apply 

them himaelf.    Thi« is, as will be shown later, what most farmer« 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 cost«. 

•o r»gi«trmtion Ian for pesticide« yet exists in Libya, but one has 

been proposed and i« considered highly desirable «ino« it will establish 

control« over labelling, stated composition data and précautions. 
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Meanwhile,   late in  197Î,   legislation was adoptad that required private 

importers of insecticides  to obtain prior permission fro« the Ministry of 

Agriculture.     Twenty different pesticides may be  importad;    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 ar* the General  Company,  which  is government owned,  and 

Ali  A.  Carnati,   a private merchant.    TheBe subsidizable pesticides arei 

White oil Maneb 70j6-8C$ WP 
Dimethoate 40 EC Záneb  70JU803È WP 
Sevin (carbaryl)  SO WP Micronised sulphur wP 
Malathion-50 RC Sulphur dust (not less than 90JÍ 
Dipterex-80 WP particles 30-60<t) 
Kelthane 18.^ EC Copper oxychloride (COC) ^Q/fL Cu WP 
Tedian 0% EC Nematocide (2, }-dichloropropene 
Metaldehyde S> 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 subsidised 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 Ministry 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 etc.,  and that few field 

tests to determine optimal control measures had been performed.    It was, 

inter alia, with these problems and their possible 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, which are given in full in annex II, are 
broadly   as follows* 

Identification of pests and diseases of eoonoaio impórtanos ani the 
evolving of optimal control measures; 
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Fhphasis on all  aspects of safety *nH   low mamnpHan  t.^ir'oi • v ; 

Recommencing  legislation denized to 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 chemicals with com- 

paratively  long residual   effects,   which are usually the most  economic  and 

which have the relatively highest mammalian  toxicities,  will   he  banned  in 

Libya,  except  for application under the supervision of the comparatively few 

specialists.     It follows also  that pack sizes should be small   ( i   kg or   less) 

for *ioBt pesticides  for the many family farms.    This also affects  the economic 

use,   since the cost per kilogram of small  packs  is more than  in   large ( 10- to 

^O-kg) ones.    The advantage of 1-kg packs is that  there will  be   little or no 

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

The Pesticide Committee plans to classify pesticides in  three categories, 

presumably by median  lethal  dose (bO),  usually oral:    1-^0 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 categorisation has been completed,  it is proposed to recommend  legisla- 

tion  limiting the use of the most toxic chemicals (those falling within 

Categories I and II), and to purchase and use them under the supervision of a 

licenced operator ( agricultural  engineer) or government operator,   for which 

the Spray Company qualifia«.    Some source« 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 fro« an extension officer.    How- 

ever,  the general view is that no such law has y«t been enacted but will be 

in future, along the line« that the Pesticide Committee expect« to recommend. 

A recent ministerial declaration has urged farmers to form,  operate and 

become member« of co-operatives.    It is reported by the Co-operative Section 

in the Ministry of Agriculture thatt    in 1973 there were 79 co-operatives, 

with  16,447 member«;    by July 1974 there were 130 co-operative« with 74,459 
•embers. 

Most co-operatives are situated in irrigated areas.    The members hold 

5<# of the capital,  and the Government the other 50*.   Th«y pay up to 35* 

of their profits to ««aber* if they are not used in the development of 

facilities. 
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The rtutind» aub«i4> i« Payable only >n th* purohaae« of priva«*  faraers, 

n   t on  those of  ^venwmt   ifrnriM,  Nintstrie«  or the Project«.     In Nay  1974, 

the pesticide subsidy was   increased to 60* ,,n purchase« *wd* by aenber« of   • ,- 

Tariti VfB and  d *»cr*as «d   to 40# for non-naabers.     p-m* January   l'^S,   the ro- 

'porativp member  obtaine  a 60«: «ub.idy,   but  th* non-aea>««r receive« non«. 

Thr   „.muai   os»   bui!d-up   n M f->: 1 >wat    .-.l.f.  purchase price rlua 2)t 

gives the dp'ivprod  m-store cost,  to which a MUMM,  I?.',* nark-ur »«.y be 

added  t.-»  nr.du.-r   the soiling pnce t.  the farmer.   The General   C »npany».  ..Hin* 
pr"nB  """"do »n  avérai of S* an the delivered   .tor« cost,  which   1MVM th. 

-o-opérât 1VP ab.ut   JÍ maximum t.-.  over , t. cost,  and yield a pro ft t  for i t. 

members   >r for increased  funds  far new faci litis«. 

An-th,.r fart.r that  affects   the use of pesticides and that   largely deter- 

minoe   f .roc tats   if  the, r  probable use  is   the w«y   in Mhich crops  are narketai. 

At   orient,   the  Agricultura]   Sank purchase.,   at   fin* pries.,   all    >f the «heat, 

oar.ey and   » !, ve   ,n  that  are produced,   and also  pays a fiisd price for ground- 

nuts and  almonds.     The Mini.try of industry buy« dates at a fix«* price,   «ni 

the Agricultural   Crop Marketing Company at Al-Manata also buys  in son«  fruit 
to  market  a Ion* with its   )«n produce. 

The orgamzation at Al-Had aba operate, a tonmto earning factory mill an 

annual capacity of  1,200 tona ami has contracts« for fr«*a to«»to«, «t  the 

price of U> 0.020/kg.    At a yi.ld of 55 ton./»*,   growr.    -ouId «ho. « profit, 

but at thi. tine a good yield is only 18 tona/ha.    (A new fix«« pries of 

LD O.OoO i. being negotiatsd.)    The net resvlt ha« been that the famer« 

deliver to the merchant« at the nark.t«  large entant it íes of tonato«, ma other 

perishable crop, at the height of tin a«aaxm.    Such glut« driv« price« «o lo« 

that the grower« are unlikely to nak. a profit,  ana «uch of the progne«  la 

wasted.    There appear to  be no processing plant« or cold-.torag« faciliti«« 
to  help ab«orb peak production. 

The co-operative« are not y«t involved in crop sarketing and would find 

it costly to provide the needed faci liti •• for processing, gratin« (whioh la 

increaaingly important a« con.uner. b.con. «ore «op«! «ti oat ai «ni exacting), 

>r for cold atora*«, un 1MS gov«ma«nt financing »ere to be "—igri 

A .hortage of «prayin« equipnent 1« reported to a« • «»¿or li ni tin« fiatar 

in the u.e of pe«ticid««, but it i« «i«« reported that nany firaara «*• already 

use pesticide pos.s«. their own naohin...    In addition the Agri on Itami federi« 
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navet   19  lOTMttra power arrayara,   SOO HO-litr* hand  wrrarerw,   vid , >" 

> H-M tra ani   ICMitre *n«r««o« ap rayera,  and   »he Mini «try   >f A#rr» -^ . tr.   h»* 

'   SOO-Htra power apruyar» and IB  i«n»nrtin* 'i'1 «ore  so*»-h tre «vi , i    -   . . r. 

f wer apra/ara. 

Thare has b««n no   coa» arc tal  u»r  ..f w*«(xl  Killen*   e rent   »t   i>tn      \*M.r, 

»mer«   it  il raportad  that   iSO.OUO  litre* were purohaaad f>r  ID   ".•,,>>•    < 

ín>r«jr  V),000 h« in   >9M.     Th# applir^ti »n w<%m «ade  «y  % .'.««dmh     intri   •   r-, 

*nd   the •durre of the  weed  M lier is   reported   M Aar h e«.     It   m  i-onii^r«: 

nmbable that   the roat   inrluded   the  anpliration «a  we I 1   %*   th«>  rh«an'*al      '- 

«elf,   lÉioh wt probiibljr «1 ««ter of ?,4-D,   f  rmilatad  for vn i     *i r    , -,»     n, 

probably nntnininf no  «ore  than ?M> « vid  orjuí valant  per  l i t rf.      irw.?^, 

Hjrvar  I ana Traf:«» have been   taportud  but     ittle uaed,  M field  1 n i   n   if 

theae  «fan ta have not   been empi «ted. 

Inaacticidae *pp«ar to  a« «aad only «a a    urativ- «aaaure,  wh«r,   ,n^t 

P-pulationa are hi#h,   and  not a« i pr-»n»  v-,    A -r,r, „»„  ,r  ,ni,..,,      ,,     , ,..,. 

-e«   t«mortad  m the p«.t  includine n*r*thi >n,   «tati««,  &i ,n« *nd  4nth< -,   v,d 

r^-«ntly iata-Syatoi »,   «M nh  ha« raport^d t     he nhjrtotoiir »m wh,ch,   t,  thr> 

«ri tar«, knowledge,   had  not  ha«, proved prev,   usly,   «fc« „.*,  „ rec ymmmáed. 

Piei*   trial, are 4a.,r*al«,.     *. with  all other pitici««.,  funtfcid«.  are 

fanerai ly .eonoaical only or»  irriaatad eRpi  m Hbya.    The   ,„iy e»r-„Pti ,n  i. 

fungicida .a«, draa.in« cm r«in-«at«rad oaraal..    tintiti.«   .f ire**»* ^r«a 

aead «ava baan i «ported  fro« Twai.ia. 

Tfcara la a «arte ad di ff arance of opini .m   >n the use  >f «in«ra!   >i     in 

Libya.     It ia claar that a amsl«u« of   K» tana waa «a«d in  197 \.    Th«   laat 

parcha«« MM «ad« In that y«ar,  and none «as purcaasad for 1974,  aince the 

atook  earry-ovar ia raportad to »a auffieiant.    The  lataat prtcaa kno«i for 

Afrwaol (fro« Sariaf,   Italy,    th« conpo.ition of at) i oh ia atatad act    8<* 

v«««lin« oil, 20)1 «nulsira« and m indat of unaulfonaala raaidua greater than 

9*>*)   In Saptaabar 1*74,  vara lO.fìl per  litre in iS-litr« tin« and at).8? per 

litr« in 6-lltra tins,  e.l.f. Trlaoli.    Thaa« prioa« «MMayara with the  197 < 

prio«» sf I0.J6 par li tra cl.f., «««• ta« postai prioa of Libyan oil  «at 

•8 par barrai,  bat «hie« MM ti? par barrai at thia «ritiaf,   indioatin« that 

tha atnaral ail prie« «a« rl««a proportionally with th« psatad prir»i.  fir 

patrol«««. 
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rh,> advantage«   )f minorai   oil  are iti non-toxi c. i ty to man and predator* 

«rd   the  mabi hty    f  in^t.  t- deWi -n „ résistée  • «  «•„ phy,1rill   .MìO«. 

'ts   I'Bidvartw arr   , tu e inarati vely poor performance (comparad to 

:>arathi   r,   ¡ïuth, mi  and  thr   ri .k  of damafin* tree,  and fruit   if used when 
they  *re  >•  t   at   thr- dormant   stage. 

In  l.i by»,   mineral   nl   is  used for scale control   on olivM,  citrus and 

«t m*  fruit..     It should be applied almost entirely during winter and in the 

>nni m   if many,   ,nly  ,n irrigated crop, and not an  rmin-wetered oliv».. 
ThtB   Tinnn   i E clearly debatable. ) 

Minarmi    n ,  can be,  and  is,  used  in some countries a. an additiv« at  low 

rate,   t    severa    ,nsert,c,de«  and weed killer« such   as Atrazine, with  the 

advant««r that  the active ingredient  of the in.ecticide or weed killer can 

be reduced,     A   recommendation  for the use of mineral   oil  can only be made 

f>   ! -win« field trial, to identify the preci.« application rate at which it 
i'erf o raw without causing damage. 

The choice   ,f emu isi fi er  is  important becauae «oiae have .tronar activity 

ir.  «milsìfyin* »P  with water than other«,  and because the higher the contant 

>f eawl.ifi.re   ,n the formulation,   the «reatar the ria* of phytoxicity. 

eW.   sprayers with 8tr~.4g agitator, are available,  the 97* «nulsifiable 

minera     ni   IB   jften used.    This material contain« a  lower percentage of 

enulRif.ers than the «tock emulsion (white oil or citrus oil,  which i. umlly 

fttf mineral  o i Ì  and i. prefixed wath water).     On addition of water in the 

array tan*,   the stock emulsion («.eh a. Agmiaol)  require, »ach  1... «citation 

than a 97% enwl.ifiable mineral   oil.     The «aall.r the «prayer,  the less ajitav- 

tion is possible, with the con.equ.nt pr.fer.nce for an 80jf .took emulsion, 

which  can re.ult  in a greater riak of phytoxicity. 

Only Agrumo) and Siapi's mineral oil. have bean imnorted to Libya durin« 
the past   two years. 

has  raportai that the Ministry of apricttltur« MM erecting a plant 

to refine mineral oil.    it .1.0 raport. that, apart fro« karos«,, K »1.«*. 

are available in Libya,  and that it imported 50 ton« of toluene ani *»» U#lt 

aromatic naphtha (Uf)  but no »yle„..    f., „«„„y Ät àMm9ml^ „„ .^^^ 

•jut a «wlti-coaiponent hydrocarbon ail W hM no pin to separat« any •»eeiflo 
solventa. 
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Tabi« K-2 ahoi« that the import« of formulated pesticides hy t,h>    ;.>n<.ri 

Company were 2M ton« in 1972,   1, l6fc ton« in 197Î «nd oiS ton« m   \<);A,   =.t   rh,- 

time of writing.    A total of 892  ton« was  identified  by the writ-r dunnr 

visit« to  the General Company,   but  «ubuefnient  reports to  th«> Ministry    f 

Agriculture   listed an additional   import  of ?7C,  tons,   lanrHy owing t-> an 

additional   Hi ton« of jsineb-80.      The higher import  estimiti is ah >wn   in 

table A-?. 

Table A-i in annex I  list«   the writer's estimatfs of the  u/n  import«  hy 

Piivate merchant« and the OAD Project«.     They total  W tons,   including 

11? ton« of «ulphur, most of which   is mioronised.     Tf  the rain   r^iirwt  for 

the wettable powder« could grind   it  sufficiently fino,   lump sulphur,   imnort.od 

lump «ulphur or  locally produced  material,   if available,  cou M h.- mioroniïed 

in it. 

Table   i shows that about   1,67)  tons of pesticides  «id  i!-.d ;«g,'nt.« wcrr 

imported by  the (leneral Co«ipany   in   197i.     Inspection of this UbV r-v-i  .• 

that the  inntallation of a plant   to  formulate pesticide '-^K,   insocti.-id" vA 

fungicide HP« and »ineral oil,   and   a separate  lieniid mixing -I mt   f.r t*n^ 

killer«  i« worthy of investigation. 

An important conmnsr of pemticide« i« the Agricultural Oron Marketing 

Company »t Al-Hadaba.   tarine the period from October 197? to September 197% 

when it oontrolled 48 farm« with a total area of  },000 ha,  it u«»d th<> MU». 

in« pesticide« in the volume« shown: 

££2äai£i l2fii 
Oupravit 8 
MeMftm-DD 2 
Ctreaatt 0.9 
Aathracol 2.5 
Sulpaur «J» 4 

Mimma«« 5 

AUrtn 40 

Uhejrold 
Afnmol 
•Mtt« 
•wtein emit 
OfM« Mimi»*** 

fmtUm 

tot«l 204.4 



14 

¡'       ^       '-d   i;>«' ton*   .r mineral  oil,  or an* third of the. total   Mount used 

^   -.hv!   ,n  thit  year.     Tn   NM,   however,   this organisation controlled only 

"^  h.»,   *-*<•» the   ,ther 2, ,»00 ha hid  been  allocated to individual   f amera. 

It   drw-   ì   i     r  -tu  neptir-ifir requirement«   from the Ornerai  Company. 

T-»h- Imp 
hy 

tts   if P'-sti-M^fl and allied  product«  int ,   Ï i bya 
th.   fîen.-rai   •" >mpany  and by private merchant« 

and   the AHD Project«   in   1971 
( Ki 1 ararne) 

•ma ¡it; in 
(•¡»•nera i 
Company 

Private merchants 
and AHD Projects 

/i'    inpori i c->dofs/fun#irid' 

Total 

Du n t s 
'¡ranni "8 
òu! ihur < mainly MP) 
tl< < 4  Ki"nr  liquid 
'i' "H    Ki J |or   MP 
Mineral   ^ 1   flO^ 
Fo i ido 1   M ' 

íyH 98o 
IP 8?5 

12 000 
10 000 
?8 000 
17 100 
10 01«) 

100 080 
75  000 

86 000 
107 800 

1 00Ü 
11? 000 
15e» 000 

16 000 
6 000 

284 9»0 
420 625 
12 000 
33 000 

140 000 
172 300 
10 015 

316 OftO 
81 000 

Total   true nesticide«   1  004 ?00 485 800 

I i quid fertilirer 
Hodent bait 
Bird  repellent HP 
Snai 1   hai t. 
Pro toi n bai t 
"arad ¡ oh 'orobenzene 

66 000 
10 500 
28 000 
45 000 
1? 000 
? 000 

Total 1   167 700 

10 000 
6 000 

501 800 

1   490 000 

66 000 
10 500 
36 000 
51 000 
12 000 

2 000 

1  669 500 

Table 4  lint«  the pesticides on which a subsidy i, payable by privat« 

fanners Jy the Agricultural   Bank and the importer, fro« «ho« they must be 

purchased to qualify for it.     Purchases by gov.rn««nt agweie. are not «ub- 

sidised,  so  in  1973  the 204 to„. purchased  by the Agricultural Crop Market- 

ing Company at Al-Hadaba,   the 51 ton. purchased by the Mini.trie. and the 

225  ton« purchased by the ARD Projects did not qualify for it (tabi. A-3). 

When this total  of 48O tons is subtract* fro. th. total of 1,670 ton. «ho** 

in table ),   1,190 ton. r«aain, whioh should r.pr^«t «aterial. which were 

used by private fam.rs and would thus qualify for th. subsidy.    Thua, al- 

though the subsidy i« gen.rou.,  it i. not b.ing uaad, a. fully a. might ha*. 

been hoped,   to promote the u.« of p-ticid«. to increase agriculturml proénction. 
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Table 4.    Salee of pesticide*  to private fernere in Libya by the 
General Coapany and by private aarchanta that were 
«ubeidired a/ by the agricultural   Bank   in 1972 b/ 

and 1973 ç/ 
(Kilofrejw or litre«) 

197? 1973 

Product 

Oeneral 
Coapany 
aale« 

Private 
•erohant 
•ale« 

0 enera 1 
Coapany 
•alea 

Private 
•erchant 
•ale« 

Dípteras 80 1 552 383 17 237 206 
Sevin 50 1 648 2 683 
Loaocruak 5 978 935 
Loaocrcak 2¿ 5 
•orkit 80 MP 315 10 
Nalathion 7 560 873 26 128 579 
Diaethoate 40 K 5 939 462 10 891 156 
UHite oil 

Takel/fmloa 

1 178 

100 

690 6 326 

12 833 

420 

Tedi on 8 54 5 
Copravi ta» 3 025 4 059 
Vita« 1 (sanee) 1 616 348 3 072 10 
Vita« A (lineb 70) 145 263 
Vita« tetra (lineb 80) 2 559 399 3 718 
Mi croni «ed eulpnur 8 747 142 865 
White wlpamr 3 331 36 
Copper «mlphate 425 
Adheeive 1 413 363 925 249 

Total 34 081 9 383 229 041 5 389 

§/ The rabaidy emit«! to one half of the ••lilac prioe. 
b/ Tetal, Lft ll.JtO. 
y Tetal, U 48,470. 



-   36   - 

At present,    there is onljr on. «anufacturer of the weed kil l,r Hyvar X 

lbr*,!)   WP'    thP  PatPnt f-^ch  *• »-eld   by Dupont,  an organization that 
nonna,!.,  1B   un«i ! M „« to sell technical   Serial..     (The same hold,  true for 

tebayeid,   wh, ,*   1B  .^d by Bayer. )    Snail   bait f metaldehyde ?.•    , ,   .*Jani 

r.dent ,„t   l-arfan» o.os/.) ,« be fonnuiat,,i  w, t.h bran.     A11   of  these n„drl 

-ff- n,.8ib, !,t,r.  for i,oa,  fonnulation.     Al.>,   nitro«en-phosphorus- 

P>taa.iu. (MFVs    - 1-H-b) cuuld presumably  be   formulated  locally. 

Because    ,f   th. con.ider.bl« risk  of conta«,,nation,  weed allere must  be 

• und  in  ,  -Parate niant at some distance   fro. an insecticide or  fungicide 

P.ant.    '••»n.^entlr,   if the Oebal Akhdar  Project plans to continue  the u.e 

>f hor.,n. weed   killers,  the installation   of a weed-killer liquid  mixing 

piant at 3en<??iazi   should bo considered. 

•Tt.^n,   natici*.   ,,. ,*  ,U7, (t,bl,  A_4}(   whjch has  bepn  calculated   rrom 

thr data •,„  croD   areas presented i„ tabi. A-,   and  the data on opti*«, pe.ti- 

cide application  against specific pe.t. (table A-5),  which are reflated in 

the data on  pesticide imports in that year shown in table 3,   indicate the 

actual   ,r„n>rts   and   opti« use of white oü   (plu. Folldol) „, other  ^ 

pesticides  as   follows: 

White  o-„ 1   plus Polidol 
Oth^r   true  pesticides 

Total 

Actual  importi 
(ton. ) 

397 
I 093 

1 490 

Optimum use 

 (%ona) 

1 503 
? 455 

3 958 

It can be seen   that   imports of white oil,   including a white oil-#blidol 

mxture,  were  26* of optima, u.e.    The u.e of white oil in 1973 i.  -ti-ted 

to have been  slightly more than U6 ton. (table  3),  which i. .bout 20* of 

the estimated  optimum use for scalici*.«. 

On livestock 

In 1973,   the  sheep and cattle population, of Libya were MraMá to be 
about the same as   thev had hp«w> i„ 4K- « JJ 

xney nad been m the preceding year, na..ly 2.3 «illion 
Bheep and  108,000  cattle (tabi, 5).       n9ir ^ inpOTt^ „^^^ 

are the mites  that   cau.e sarcoptic mange in  .heap, and tick, that inf-t both 

»heep and cattle.     The extent a„d iBportance of the.ft ^„^ ^ 

damage they cau.e are not known, but »o.t privately^,«* ihMp ftP. dipp- 

at least once annually,  and tho.e controlled  by the 3h„p Project four ti.« 
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annually,   except at  the operation at Sirt, where the animals are said  to be 

dipped six time« annually between the April  shearing and the following 

Jertnmber.    The average commercial  sheep flock numbers   }00 to 40O head,   but 

gome   >f  these flocks are nomadic and are rarely brought to  the dipping sites. 

Cattle are normally sprayed once yearly. 

Table %    Present and projected numbers of sheep and cattle 
in Libya,  1972-1935 

(Thousands) 

Livestock 1972      1975        1976        1977 1978        1979        1980       1985 

Sheep,  privately 
owned 

Sheep,   govern- 
ment owned 

Total 

Local cattle 

Improved cattle 

Total 

4 100     6 000 

2 300    3 000      3 300      3 600      3 900      4 200 

106 120 150 180 210 240 

500 

4 600 

108 

lo? 

270 

700 

6 700 

108 

I87 

295 

i£C£t    1972 figure« fro« Production Yearbook.   197?.vol. 
>.  186 and 189 5    1975-1979 figures al«the oon«uitint»i 
1     îaBc    »j m. ... _   _. 

Sourc< 
1973), p.  ,  _,,, _,t, „0 „ ... 
1980 and  1985 figure« fro« Mini«try of Planning. 

26 (Rome,  PAO, 
s estimates; 

The preparation normally ut«ed for both sheep and  cattle is Oamatox 

Superfluid Concentrate BC, which ha« been used in Libya since 1968.    It 

contain« 20* (T/V) lindane.    It is diluted 1:800 with water to control  lice, 

flie« and tick« and ltl,000 for uie against the mange «ite«.     It i« imported 

fro« the Wilted Kingdom at a co«t,  in September 1974,   of £13 per 160-oz 

gallon,  c.i.f. Tripoli.    While no resistance to thi« «aterial ha« been 

identified, no comparative field trial« have yet been undertaken. 

The Veterinary Department of the Hinistry of Agriculture provide« the 

insecticide and the faciliti«« for the movable dips and «pray «quip^ent free 

of charge, once a year,  at variou« point« in Libya,  to which private owner« 

bring their animala on a publicised date, to have the« treated by Veterinary 

Department personnel.    The Veterinary Department reports importing the 

following quantities of 8»p«r Oa»etox (lindane 20)1 W) fro« the Uhi ted Kinfdoat 

1972 2,067 gallon« 
1973 
1974 

2,772 
3,112 

ilion« 
ilion« 
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In   late   19/4   the National  Pharmaceutical  Company ( NPC) took  responaibi Hty for 

such   imp.irta and bnught   in 9,000  Litres of Nexadip (20$ lindane)  EC  from   the 

Federal   Republic of lermany,   at LD 0.745  litre c.i.f.  Tripoli,  which   ìB 

nearly onr  third of   the price of the British material. 

R.->th   ->f   th"so préparations contain ?0$  lindane.     In thr> former  it  i a  pure 

tramma   ii-m.-r,   nut   the   latter a1 so contains 6,' alpha and beta isomers  of bonzin»« 

hex--hi   rid" (HHC),   which are reported to accumulate in animal   tissues.     These tw 

i s'mers have a higher mammalian toxicity than   the gamma isomer (lindane),   but 

Nexadip   IB  reported  to   be safe,  provided that   the normal precautions associated 

with dipping   ire taken.     The  United States Pood and  Drug Administrât i >n Handbook 

N>.   Ui   Msts details  of  the current  findings,   hazards and precautions con- 

cerning the alpha and  beta  isomers of BHC. 

Three of the CAD Projects,  Kufra,  Gebal   Akhdar and Geffara, are  reported 

t) import their own animal  dip and spray requirements,  as do  the three animal 

projects  that   report,   to   th^ Ministry of Agri cui ture,   namely,   the Dairy Cattle 

Project,   the Sheep Project  and the Poultry Project. 

Fron information obtained and estimates made,   it is concluded that the 

host  estimate of use and  imports of lindane 20$ EC in  1973 was: 

Gallons 

Veterinary Department 6,000 
Kufra Project 2,000 
Gebal Akhdar Project 200 
Geffara Project 20 
Dairy Cattle Project 50 
Sheep Project 30C 
Poultry Proiect 50 

This total  of 8,620 gallons  is equivalent to   39,186  litres of 20?f lindane BC, 

or 7,837 kg of active (10O#)   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 li 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 litre« of spray 
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per animal) and on some camels.     Bayer's Asuntol (cnumaphos) has been  tented, 

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

Mo  important animal  ectoparasites other than  ticks and mites are known  to 

be treated in Libya.    The Poultry Project used 5 kg each of DOT louse powder 

and Oamatox miticide powder (BHC)   for lice and mites  in   19'H.    The Tl*<ry 

Cattle Project  n<ud   ¡ho ^all>nR .->f pyr»thr¡>, '•'"  in   \')'l \  for the non*'-"!   -f 

flies and mosquitoes in dairy buildings,  but planned  to  change to Neo- 

f'ybuthrin (see table A-6)  in  1974. 

In public health 

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 annex I. 

The Health Hoderia in each Mohafza normally draw their requirements from 

the Ministry of Health,  but they appear to make purchases elsewhere when  the 

3tocks 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 controla 

public health spraying within its own area is Benghazi. 

Other public health spraying is done by the Ministry,   the individual 

Health Moieria,  and the two   largest municipalities,   with their own ground powor 

sprayers and spraying teams.    The Ministry has imported a number of powered 

fogging machines and planB 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 Realin,  a bioresmethrin 

pyrethroid formulation. 

In  1973,  a change took place among the importers of public health insecti- 

cides.    Th« 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 753t WP (WHO specifications) 18 

Lindane-50 EC fog solution 10 

Lindane-20 EC 30 

Bromophos 40* (various liquid grades) 56 

Bromophos W» (probably 25 WP) 10 
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MTlathi-•>_'.;>  '¿'m ,.,„,,-, nrooi fictions) ) 
Ma lathion-^i'   IV 2 
"'y re thrum ( ••mn \P\ f i ani.-•; n_> 
A'-r^nin grosn  wip^t,   I'..S89  tons,   rounded to   16  tons 

Ji-h  a tota1   os ti mat "1   l-'i'M  use  ^f   !7S  tons,   being SI   tona of wettabl* 

•••wdorr.  and       <1   tim-    >f    liquid  t'.iTnuui,ijnn.     Libya   is  now regarded  as   freo 

if rmlar;a,   and  nutinr- malaria barrier spraying on   the  southern boundaries 

:•   rf.p.rt^d   t<  have  r-,.a«,nf]   in March   1973.     Mosquitoes  and  sand flies  are the 

ma/rr :-r blemn  "intnMi'd   by nubi i o  health  ap raying. 

A.   "i"«'i;>i   situati n-  -.xiRtü  in Tripoli   in  that  the General Cleaning 

'••m-iny,   wh •••»    -i nart   :,f the Tripoli   Mohafza Health Moderi a,  was  responsible 

''"' Ul° -pray '-    ''slaughter-houses   and  rubbish tips.     Tt.  reported drawing 

• rnrterly surp ' >     rr-m  the Ministry of Health of Folidol  M SO (methyl  parathion 

vc hoo  rç/litr^)  and  a  second  insecticide  labelled only "M.O.H.  Libya",   and 

using  1,000  litres .,f the formpr at a dilution rate of  1 :?00 parts water,   and 

\SO0   litres  'if   it,,    latter at   1 slSO parts water,  annually. 

T••••\ri!T  i^,'/j  there han  been a perceptible swing to  the use of Neo-Pybuthrin 

>*   '" 'rrmilatinns (ase table A-6)» I ! T I ' 

Tw    private merchants  wer« identified who continued  to  import insecticide 

f-Tiu!at¡>ns  for nubile health use,   for the account of the authorities,   their 

imnorts are included  in  the use figures given above. 

The Ministry of Health proposes to register public health insecticides and 

thus to oontrol  their use more precisely as well as to  ensure that they are freely 

sold  in  the country of origin before they are imported into Libya.    It wishes 

to prevent the uBe of organe-phosphate insecticides such as parathion and mala- 

thion.    The Ministry of Health advises the Ministry of Agriculture on the human 

health hazards of pesticides  for agriculture,  but aa 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 us« period is from April to 

September;    most imports of formulations against the« are imported during 

January and February.    The two in most general use are aerosols and liquid» 

for application by a small hand sprayer.    Small volume« of both insecticide 

powders and fly-bait grannies are used. 
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in   the n*nt,,   private merchants  imported  both aerosols and   liquid insecti- 

cides,   reselling them to  wholesalers,   who delivered them   to   retail   3hops.     At 

the same time,   RPMC  imported Shell tox liquid (c imposition DDVP 0.6,',   inerts 

0. Ii;ó and  petroleum hydrocarbons  to   ]0Q%)  from Jhell  and  Flit   from Ess). 

In   late  19M,   legislation provided  that,   hencef  rth,   WW  wuM he  the 

sole  importer of   liquid   insecticides,   since  they were pet r •> I etim-b^uvd produce. 

In fact,   BPMC  b-^an  to   import  thorn  in March   1llM,   and nrvit.» merchants 

continued  to   import  household  insecticides,  making a payment  of 'J.^/t of the 

c.i.f.   value   to  BPMC.     Jome  private merchants  still   continuo  -m   thin  basis. 

It   is  reported   that  an  agreement   exista  enabling  the Ministry   if Agriculture 

to permit   the separate   import of  insecticides   for agriculture!   use. 

The   type,   composi ti m   and  nackage sizes  of   t-he more   important  aerosol   ard 

liquid  insecticides   imported  by  BPMC   in   1974  are  yhown   in   table A-'.     The   ¡4,' 1 

imports of hourehold  innect icides  have been  est i n,ted,   and   these fibres ,ir 

presented   in  table A-3.     Jhown  in this  table  ^o  the specified  weights of  th 

various packs,   as sh iwn   m  the containers and nicking s^^s.     i hese wei^t-, 

were used   to  compile  th<-   import  statistics.     Also   shown    ire  *he  net.  weights; 

with aerosols,   the net  weight differs  from the specified  weight.     While the 

net. weights are shown on some containers,   in  other cases   th.-ne  figures are 

estimates. 

As for data on   imports  in   197Ì,   although   WW, has  indicated   that   i»   hi 

figures,   or at   least  estimates,   for that year,   none have been   released.     rt 

was therefore necessary  to estimate the 19'3 sales and  import  figures for 

household pesticides by combining them with  the   1973 figures  for the other 

three classifications of true pesticides,  name.y those for crops,   for uve- 

stock and for public health (table l). 

The  1974 sales forecast for domestic insecticides,  as calculated by the 

Sales Department of BPMC,  are presented in table 6.    In  this connexion,   it  i s 

pertinent   vhat,  during that year,   there was a perceptible trend towards aeronoln 

from liquid preparations in a rapidly developing market.    This development was 

largely owing to an embargo of the cheaper Flyol and Shell tox that had been 

imported previously, but whioh,  in 1974 «old at wholesale prices of,  respec- 

tively, LD 0.45 *nd LD 0.66 per 128-os gallon,  compared with the 1974 imports 

of ths Montaoatini  liquid insscticids containing the more ««pensive pyrethrotds, 

whioh had had a wholesale price of LD 1.02 per 128-0* gallon.     BPMC estimated 
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that   i tn Piles,  by the end of  1974,   would be l,«j00 tona of liquid   insecticide, 

largely of 197) stocks of Shelltox and Flyol,  since there mi consumer price 

resistance to the new Montacatini   liquid. 

Tab!o 6.    Forecast  of  1974 sales of household  insecticides  in  Libya 

Size Number of 
Specified weight 

;r?dnct (oz) packs Oz 

I>w  quality aerosol                     1? 1  000 000 12 000 000 340 100 

Medium quality aerosol              12 200 000 2 400 000 68 000 

Medium quality aerosol             18 800 000 14 400 000 408 100 

High   quality aerosol                    fi 150 000 1 200 000 4 000 

High  quality aerosol                  16 350 000 5 6OO 000 I58 700 

High   quality aerosol                  18 50 000 900 000 25 5OO 

Total aerosols 2 550 000 36 5OO 000 1 OO4 4OO 

liquid  insecticides                    l6 75 000 1  200 000 34 000 

32 175 000 5 600 000 158 700 

128 500 000 64 000 000 1 814 000 

Total  liquid 750 000 70 8OO 000 2 006 700 

Source;    Brega Petroleum Marketing Company. 

BPMC estimated that its aerosol sales by the end of 1974 would acoount 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 «ells through 

its petrol stations -jid to wholesalers.    Private merchants who import are also 

usually wholesalers. 

The estimates 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 specified 

weight of household insecticide imports in 1973.    It must be emphasised that, 

this figure is the best estimate,  in th« absence of any actual fi guras, and 
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lends towards understatement,  an it is conceivable that the actual  figures 

for 197 3 would be as much 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 

Li oui da 

BPMC 
Private merchants 

1 551 

Total  liquid 1 450 1 400 1 551 1  500 

Aerosols 

BPMC 
Private merchants 

1 497 
1 133 

750 
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 una additives as well 

as sheet metal for fabricating    tin container« in which ta pack the products. 

In early September 1974,  BPMC indicated that it proposed to mix liquid 

insecticides at As-Zawia for household use, utilising locally produced 

deodorised kerosene, and would reserve funds in its 1975 budget,   then in 

preparation,  for a mixing and packing plant. 

BPMC is ideally placed to erect and operate such a plant and to market 

its production, since it already has a plant at As-tewia, with service«»    is 

primarily responsible for the import,  export and domestic marketing of 

petroleust-based products;    and has already begun to market household insecti- 

cides in Libya. 

BPMC has denied a report that it not only intends to produce liquid 

inseotioides but was oontemplating the production (filling) of aerosol 

insecticides and could be expected to request tenders for a suitable plant 

in the near future,   nevertheless, suoh a development is clearly a pommibility 
for the future. 
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Por the purpose of the present study,   it «u nec«««ary to compare the 

coat   if locally formulated product« of the «ame composition    «a  those now 

being imported,   the cost of which   is known.    Nevertheless,  alternative formu- 

lations should   be considered   for mixing in Libya. 

;'""' im'    rtan*   - MntB f  r <-onsi derati on   in  thia connexi >n  tr.;i 

The extent  to which the market for liquida overlaps that  for aerosols. 
There  is  a possibility  that   the real  market  for aerosols  i a   for indoor 
use,  while  that for liquid«   is partly outdoor,  and partly indoor 
especially among the  lower  income groupa.     Therefor^,   while  n*fety is 
m-r«   .rrr .rt-uit than economy   in this context,   there is a need   for a non- 
toxic taaaaa'ian) and therefore nonreaidual,   liquid inaecticid«a for 
use indoore,   similar to  aerosol formulatone and,  separately,  a liquid 
insecti-ide for outdoor use  only,  with a residual  effect. 

One  if the beet aerosols  available in Libya is Bayer»« Baygon (con- 
tamini; 2% aprocarb and 0.6^ DDVP),  since  it  is affective  in  control- 
ling all  domestic insect«  and provides a decree 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  1 i quid concentrate may be available.    Bayer aakaa and sells 
in Italy,   an aerosol  also  called Baygon that contain« only DDVP at 
0.6% as active ingredient. 

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

BPMC request«  a definitive statement from the appropriate United Mation« 

agency regarding the human health hasards and  implication« of use  in houae- 

hold  insecticide aerosols and   liquid formulations of DDT,   lindane,   DD¥P, 

bioallethrin and  bioresmethrin at  varying concentration« of active Material. 

Manufacturers of aerosols tend  to change the active infredient coapo«ition 

yet maintain the same trade name or trade mark.    The trend is towards inclu- 

sion of the  lesa  toxic but more  expensive pyrethroids bioressMthrln ana,  to 

a  lesser extent,   bioallethrin,   rather than Pyrethrins. 

Several  reports suggest that up to 2*$ of the aerosols i snorted 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 

aarket for Libyan aerosol products.     Libyan trad« «tati»tlo« smew no «sport« 

or re-exports under tariff item Mo.  599.200 for lnaeotioide«,  iaclamia« «erosolij 
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Thf active  ingr*di*nt ( lOOjt)   requi remwitu for   local   fomulatione of 

household insecticides in a volume equal  to   197 Ì imports would he,   on the 

f>; lowing assumptions: 

If all   liquid« were of the Montecatini   formulation (««e table A-7, 
item 6) t 

?I7.5 kg bioellethrin 
?90 kg bioreemethrin 
870 kg ptperonyl butoKide 

If the n«t weight of all aerosols ware 63)1 of the specified weight, 
and if Sef, by weight waa of the composition shown in table A-7, 
ite»  1,   and if )d£ waa coapoaad of the activa ingredienti ahown in 
table A-7,  itea 4i 

i.991.7 kg DWP 
2,701.5 kg ptperonyl butoKide 

665.4 kg bioallethrin 
68.5 kg bioreaaethrin 

for a net wei^t of 1,450 tona of liquid insecticide (at ap.fr.   l) and 

1,008 tona aaroaol foraulationa (at sp.gr.   l),  total Mnf 2,458 tone net weight. 

p^itff °n ftfttciiif 
Tariff ita« io. 599.200 ia deaeri bad in table 2.    It coaprieea all pesti- 

cides,  includine aeroeoli, and aleo diainfectant«.    Ooods classified under 

this tariff matter enter Libya free of duty. 

This tariff itea appeara to be baaed upon the fomer SITC Ho.   599.02, 

which haa now beooae If» 36.11.    In ax>at countries,  thia tariff refera only 

to pesticide«  that are ready fonsulated, and not to technical materials used 

for their subsequent formulation.    Un leas otherwise provided in the tariff, 

technical pesticide materials are nomally claasifiad aocording to the chaaical 

group to which they appear to belong,  rather than by their intended end-use. 

For thia reason, an anoamly haa arisen in aany oountriaa wiahing to 

encourage loonl pesticide formulation, «Hare no tariff action has been taken, 

in that foramlntad peaticidaa enter free of duty» but a duty, eonetiaes sub- 

stantial,  ia lavi ad en + »anioni materials and additives intended for subsé- 

quent formulation and end-peaticide use. 

It is therefore proposed that,  to avoid subsequent problema,  action 

ahould be taken in advance of imports of teohnioel materials, to hnve tan* 

classified under a duty-free item,    at präsent, sons technical nate ria la might 

be classified «near tariff items on whioh a duty is levied, particularly 

"chesioal products and preparations not elsewhere e peci fief. 
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Th.' packaging of peaticidea 

The B17P   if unit   T    oneumer pack   )f pesticides la influenced byt 

òafety.    This   - msiderati in  is particularly  important where the majority 
>f pesticide consumers farm small   area* and would  be unlikely to une al; 
>f   i •-Kg unit   it    me time.     A ha¡f-empty pack consitutes  a hazard  to 
:>-RíI-informed members   if  tre farmer's  family and au\  result   in accidents. 
i  r*   dm«    t -  f   ;    iw  IB   that,   the mort'  toxic  th* product,   the smaller 

• ne  »: ?.f   if   the  pack. 

fejn>mic one* do rat ions and convenience.     Normally,   the    arger the pac« 
size,   the  lower the coat of packing and packaging «ateríala per unit  jf 
weicht or volume.     Large-scale fanner« or contractor« who  spray large 
irean object  to spending time opening »any anali  packs and prefer to 
uap nevaraì   ¡arge ones,  normally 2^- or ")0-kg,   for powder,   and at   least 
'-i   litres  for   liquids and,   if they have  the handling equipment,   un  to 
AK)-h tre drums.     The  larger the pack,   the   leas  the Btorage space 
required and  the  lower the  transport  chargea  incurred per unit of weight 
>r  ' illune. 

Ir.  Iibya,  however,   priority must be given  to  aafety,   so   I-kg or  ì-ìitre 

packs ar* proposed  for general use.     Some may support packing in O.S kg packs, 

but   for most poBt.T-ide formulations  in current uae,   0.5 kg would  be sufficient 

>n.y for a single application on 0.2S ha or  leaa.     Thus,   1-kg packs are proposed 

for general  agricultural   crop use.     The Projects or the Spray Company may make 

a cace  for ?o-kg or SO-kg packs,   but  in this case care must be taken to  enaure 

that   they are not  subsequently broken down  in pesticide stores for repacking 

into  unlabel1,ed paper bags or tins,   for uae by the private farmer«. 

The majority of the animal  dips and sprays are purchased and applied by 

authorities and the Projects.     For this reason a '¿~,  Mtre drum packing is propos» 

Ideally,  all  treatment should be supervised by trained personnel,   and perhaps 

the number of applications  increased.    If there are insufficient personnel to 

undertake this work and  it  is judged that fanners are competent to do  their 

iwn dipping safely,   consideration should be given to  1-litre packs for 

lindane ?0 BC.    Public health inaecticide« are purohaaed and applied  exclusively 

by the authorities with their own equipment  and personnel.     Insecticides for 

this use are therefore proposed in 25-kf and 25-litra drum. 

Household inaecticide« are of  low toxicity,  and their pack aize ahould 

be based on a convenience and market raqui rearante.    The preaent  i2-oz and 128-Oï 

cans are suitable for liquida. 

Aeroso la constitute a health hazard,   and there is a  trend towards the 

ornali eat  realistic  size in  some countriea,   which ia  judged to be 4 oa.    How- 

ever,   H oz  is satisfactory.     In Libya,   ideally the use of only 8-oe containers 
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at present night orove «ore economic*!   than a range of si zee up to   18 oz.     it. 

is proposed that   >nly two  sizes,   8 o?. and  1? oz,   be marketed. 

It  is understood  that  the minimum annua1,  market  for which a comnletoiy 

integrated aerosol  plant would be  economic:  is   V'-Sf> million units.     Such a 

plant could manuf icture  th*» aerosol   shell,  i-ips and perhaps  the valve,   formulât« 

the pesticide and pressura-fi II   th<* ahoi IH Kith  Pesticide and propel 1 ants. 

However,   Libya's   ieroso 1   use  is  but a fraction  of this  figure,   but  it   is 

proposed  that UNIIX) be asked whether the current  and   forecast market  ¡ipoears 

t.)  justify detai ' "-d  examination  by a IJNÜT>) expert   >f  the economic   benefits   to 

be gained  by  fonrilating and  filiing aeroso;   insecticides  in Libya,   probably 

importing the containers and caps  and certainly  the valves  initially.     Pressure 

packs such  as aei >sols are normal ly   >f tin   piato   and  sometimes of aluminium. 

Current aerosol  use estimates and   forecasts are discussed separately in  the 

present report.     Liquid pesticides  should  be nacked as   follows: 

1-litre cans,   if the material   is  corrosive or toxic (for example, 
Polidol  oil,  dimethoate,  m* lathton,   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 mort conveni^rt 
if  local  manufacture of  them were   to be undertaken  in fi hya in  the 
future ; 

1-litre packs,   if the material   is  non-corrosive and non-toxic (for 
example, Tedion) 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, 
Hexion 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 probier   in this packing if used within two years.^ 

It  is safer,  however,  but «ore costly,   to pack these weed killers  in epoxy- 

iined mild steel drums.    Since 22   litres of mineral oil  is the minimum hectare 

requirement,   this    sise 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 (Cereman and aldrin)  in 400-gmoff« gmmmet-type 
polyethylene bag«,  heat •••lad,  in a labelled tin, with 24 tins to a 
corrugated board shipping carton ; 

l/ Disposable plastic containers are used for wmter-soluble weed killers 
of low toxicity in some countriem,  but the risk exists of their subsequent use 
for drinking water. 
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'-k/ç pactes,   if non-t>xic  (DDT,  sulphur,   Dipterex,  Sevtn,  COC,  eineb 
and  maneb)   in a  40i>-#auge,   gusset-type,   heat-sealed polyethylene bag 
in  a  TabeHed   luter paper  board carton (similar to layer's new pack 
fr Dipterex),   with  PA   1-k« packs  to a corrugated board shipping 
• • i r-t ^n ; 

'  -Kg parks  in a ^O-prauge  Polyethylen»» bag appropriately closed  in an 
>uter f i breboard drum. 

l.-ibo's should  be firmly fixed  to cans,  tins and arums,   and,   if possible, 

printed   m  paper-board cartons.     Ideally,  pesticide»  should  be classified 

ic-'rdin/r to  their toxicity,   and  a colour selectod for the  labels  of eacVi of 

th<>  thm   normal  pesticide categories (see the section on present pesticide 

uso on -r^ps   ibovo).     Normally red  is used for category I pesticides,   and a 

no: '   is  rrminontly displayed   in   the  label.     Pull directions and  safety pre- f 
I 

au*i->*3 must ne printed   in the   labM    n Arabic. I 

nesticides    should be stored  under cover and,   ideally,   in conditions where 

extremes  of temperature 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 

oroduct. 

A noint worthy of consideration is  the production    and marketing of a 

r n composite pesticide pack,  containing a sufficient quantity of all of the 

pesticides  required for a single application to control the pests and diseases 

•m a specific crop.    The optimum pesticide applications for the major crops in 

'ibya are set out  in  table A-7.    A composite pacK for  one applica- 

tion  on O.S ha of melons would contain:     1 kg sulphur,   1 kg Dipterex 80, 

!.';   litros maiathion SO W, and   1.5  litre Kelthane  18.5 EC.       Composite packs 

containing both powders and  liquids are unsatisfactory,  so  the maiathion RC 

would have to be changed to  I.5 kg maiathion 50 W or  3 kg maiathion 25 "*,  «id 

the Kelthane RC to   1.5 kg Kelthane  18.5  WP. 

Wach product should be packed and  labelled separately (as above) and th« 

four products in the nresent example packaged in a corrugated board outer 

carton. 

These composite packs can be mad« up for any crop, on any area basis or 

per 500,   1,000 or 2,000 litres of spray.    This approach is valuable in helpinff 

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 
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correct dosage.     This can obviously promote increased production of high- 

value cash crop« and take« a little pressure off the extension officers. 

Onoe started, such a promotion programe   must be austained,  otherwise 

large stocks of various pesticides can be  left in what may be conn i-Wed 

unusual pack si sos, which must then be repacked into more conventi<->nnl BìZ*»H. 

Soluble packs of wettaole powder have been under test for five yrarn in 

some countries, hut their comercial use cannot yet be recommended. 

mÊm^^ÊmimÊÊÎÊ 



-   50 - 

li.     i^'KJCADT  UU¡¡; OF FIUTICI DES 

The  forecasts of pent ici de use in the four separate use sectors are 

estimates.     Their bases have been accepted by  sume,   but certainly not by all, 

in'crested ano knowledgeable persons visited  in each sector  in Libya. 

In  the  thriving and dynamic  economic climate  of Libya,   these estimates 

may prove  to  be  too conservative.     Whenever applicable,   particularly in the 

agricultural   sector,   thet;e pesticide  forecasts are qualified,   and the 

assumptions made are considered in  the appropriate  sections of  the present 

rep' 11   and   its  annexe a. 

i'or^casts an.  based  on  the continuous use of known and currently used 

peuticideu.    Ci early,   as insect  resistance develops to an insecticide,  or if 

new •triu  superior products become available in  the  future,   tne use pattern will 

•^an.ro.     However,   it   is unlikely  that   the volume of formulated products 

re^uu-oo  will   change dramatically within the context  of the required capacity 

-f  'n .  ¡luyan pesticide  formulating plant.     It  is also possible that as the 

¿Civ.  materials change,  adjustments in plant  may be necessary,   influenced 

i'or '-xamplti  by  toxicity,   corrosiveness,   melting point  or required particle 

o¿ Z •• • 

Th re could be a perceptible increase in the use of wettable powder 

formulations  (particularly for fruit,  where they are generally less phytotoxic 

• han 'jmulsifiable concentrates)    over the figures forecast,   aB changes in us« 

of active materials occur in  the future.    Squally,   a major programme of arid 

spraying,  particularly in the project areas,  could result in a trend toward 

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

On crops 

This forecast of pesticide use is based uponi 

The 1975 Plan of the Ministry of Agriculture and the i960 and I985 
projected irrigated crop areas drawn up by the Ministry of rlanninf, 
shown in ann^x I,   table A-1; 
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Th*.' use of pesticides»  in irrigated areas only,   except  for seed 
dressings on rain-watered cereals  (table A-1); 

The estimates of optimum pesticide application on known pests and 
diseases,  ab  shown in  table A-^; 

The optimum pesticide use forecast in irrigated crops, as shown in 
table A-4. However, it is rare for 10O,', of the optimum use to be 
actually achieved; 

A substantial   increase in pesticide extension activities.     The current, 
ratio of extension officers  informed on pesticides  is one  for each 
1,000 farmer«.     This  ratio »hould ideally be narrowed to  1:100; 

A major programme to  organise marketing of agricultural  produce, 
particularly perishable crops,   through food-processing plants,   coLd- 
storage chains and markets.     The Government  may wish to assist  in 
modulating the relative prices of agricultural produce and to 
encourage off-peak-season crop production; 

A broadening of the Advisory Service on Pesticide Use and Application 
and of pesticide distribution  channels so as to 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 because 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 1975, will 
then rise to y •!,  and attain 55^ in 19?ñ and 60$ in I98O; 

Insecticide emulsifiablt concentrates will  continue  to be used at 40$ 
of the optimum to the end of  1975,  thereafter 50$,   reaching 55$ in 
1978 and attain 60* in I96O} 

Weed killer use will  be 70JÍ of optimum to the end of 1975,   thereafter 
80$,  and rise to 90$ in 19BO; 

Mineral  oil use will   rise,  at  most,  to 25$ of the optimum in  1977,  if 
promoted.    It is doubted if actual use will rise beyond 1,000 tons 
annually in Libya, owing to the bettsr performance of more toxic 
seal ici dee, as has happened in other countries; 

The use of rodant and snail baits will riss to 100 tons before I985, 
and bird-repel lent wettable powder to 60 tons. 

The annual forecast by type of formulation is shown in table 8. 

It is proposed as the basis for planning the equipment and oapaoity of a 

pesticide formulating plant in Libya 
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Table 8.     Poree»et demand für pesticide« 
in Libya,    1975-1985 

(Tons) 

1975      19/6      1977      1978      1979      I960 1985 

Insecticide/fungicide-WP      6O5 

Insecticide EC 

Weed killer WP 

Weed killer JC 

Minerai   oil 

Kodent and enail baits 

Bird repellent 

605 072 698 775 781 895 1 023 

512 683 735 892 989 1 177 1 2Ö9 

49 47 47 • 48 48 51 60 

178 264 345 385 425 531 554 
500 700 1 000 1 000 1 000 1 000 900 

70 70 80 80 90 100 luo 

40 40 50 50 50 60 60 

Total 1 954   2 476   2 955   3 230   3 383    3 814 3 966 

The list of products shown in table Á-4 includes D-D, which ìB unsuitable fc. 

for local formi at i on. Fenthion, the technical material 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 pesticides in Libya were made. 

The first «rae compiled by a committee of experts fron the Ministries of 

Agriculture and of the Economy. This forecast was based on the use of these 

materials on 10$ of the irrigated land in 1972, and in each year thereafter 

by their use on an additional % of the total irrigated area. Thus, their forec» 

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 the 

Industrial Research Centre(lKC), using data provided by the Ministry of Agricuit.i 

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 very considerably. It can be 

seen that these two earlier forecasts differ considerably, not only from those 

presented here, but from each other. 
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ün livestock 

The present and projected numbers of cattle and Bheep in Libya are 

presented in table 5«    These figures incorporate the writer's estimates of the 

build-up of these flockB and herds during the years 1975 through 1979 and the 

projections of the Ministry of Planning for the period from I98O through 1985. 

For the purpose of this forecast,  the following assumptions have been madei 

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 1970 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 2C$ EC will continue to perform satisfactorily at a dilution 
rate of 1s VOX 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 volunes of lindane 20$ EC use are forecast: 

Litres 

1975 61  200 

1976 67 500 

1977 73 800 

1978 80 100 

Litres 

1979 IIO4OO 

I960 121 O75 

1985      174 137 

which, aa 209t w/v lindane, would require the following amount of lindane 

technical «at eri al in term of activa ingredient (I00£)t 

1979 22 080 

I960 24 215 

1965        34 827 

1975 12 240 

1976 13 5OO 

1977 14 760 

1978 16 020 

It is almost certain that ectoparasites will develop a resistance to 

lindane, M they have in other oountries, and that an alternativa Material 

such a diasinon, oouspaphos or diomthion (Delnev) will be used.    These newer 

materiale are «usually formulated in different concentrations hut require the 
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same standard dilution  rate« with water;     thus,   the required volumes of  the 

formulated  din emulai fiable concentrales would bo similar to those indicated 

above,   a.1 though  the weights of active  ingredients will  vary with  the technical 

mat cri cu   of choice and     ts biological   activity. 

In pubi u:  heal ih 

Inuec ticide use  for public health purposes is  forecast to double by  I98O 

because of: 

Increases in population,   individual   income,   construction and land 
reclamation; 

The continued increase in identification of public health hazards,  and 
efforts to cop« with   thorn; 

It  is anticipated  that the use of public health  insecticides will   remain 

nearly ceaiütant  al   the   I98O level. 

Il   is probable  that   the ratio between wettable powders and liquids will 

continue  to bo  2:3, as at present.      The trend is towards the use of lesa 

toxic insecticides  (particularly bioreomethrin),  but  while the active materials 

rnay change,   the volume  of formulated products for further dilution in  the spray 

tank iu unlikely   to change,   unlesn there is a major change toward« ULV aerial 

uae. 

Or.   ¡hu  basis of the above assumptions,   the forecast use (tons)  for public 

heal th purposes will  be as follows: 

formulation 

Wettable  powder 

Liquids   (EC oil-miscible) 

Total 

122¿   ü¡[6    127J   12ZS    Í212   iaftß   1225 

9? 104 116 126 144 160 16O 

138 156 174 192 216 240 240 
230 260 290 320 360 400 400 

fr'or household purposes 

The imports of aerosol pesticides for household use in 1973 (1,600 tons) 

represent  0.71kg per capita on the 2,250,000 population of Libya.    Ih« 

.1      has noteu that the average annual per capita consumption of then in the 

Uiited States of America is  3.74 kg,  and 2.72 kg in Europe. 
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The climatic  conditions and high income  in Libya both point   t i  a marceo 

increase in household aerosol   use.     It   IB  theref>re  ¡\¡recast   that  the annual 

ulerease will   be   1';,'  until   l^''0»   when  the market  wnl   probably  become  nearly 

citurated,   with  an  annual   increase of 5,1  thereafter.     It   in assumcu   t.ha'   a 

high proportion  oí'  the population who do  not yet  ur.e  domestic  insecticide.", will 

oegm with  the  use  oí' auro es .il»,   particularly  as   they  u> c^me  i.v.il ••. Xii- ,      1 ti. lu.-'ii 

tl^y  «re mor    • • tr ns iv:   (or th-   H?in-. v  lunv  th-.-.n  ii   ui ,   insectici   ..a. 

It   is  therefore   forecast   that,   the use of  liquid   insecticides will    increase  at 

>j¡u annually   (population  growth   3.7''*)  up  to  ano   including  I9H5.    The   forecasts 

are  based on  the  estimated  import   figures   for   1974   for  liquid insecticide  and 

1, ¡00 tons specified weight   l'or aerosols,   ra'her than  the estimated   sale« 

figures,   since  it   in assumed that a proportional   stock will   be main'ain-j. 

On  these banes   forecast   requirements,   as net  weight,  in tons  (r unded up 

to nearest   whole  ton)  will   be as shown  in  table '•)• 

Table 9»     Forecast  of  requirements   >i' aerosol   and  liquid insecticides 

for household   use m Liuya,   197 3-I9d;j 

(Tons) 

Aerosols 1975 1976 1977 1978 1979 v-f.u 

dross weight (1   %5)     (2 m)    (2>%)    {y9(A)     0  4;^;)     (t_#j)     (,      i() 

i.-.-t weight^/ 1   232        1  417        1  630        1  874        ? 155        •   'H- }  1o; 

Liquids 1   62-9 1   710        1  796 1   885 1   979 ? i>7 • '.' ¿5 ', 

Total net weight    2,861 3,1?7        3,4?6        3,759       4,134       4,556 
—-j :  

-'   The net  weight of the aerosols is calculated as 6 3'/' of the gross 
(specified)  weight  of the  formulations. 

5,-15 
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Thc par capita aerosol  consumption, with an annual population inoreasc 
of 3.7,' would be: 

ü.o1 kg at a population of 2,419,000 in I975 

1.36 kg at a population of 2,902,000 in i960 

1.44 kg at a population of 3,4(K),000 in I985 

If all aerosols were produced in a standard 12 os site,  the total nuaber of 
units would be: 

5,740,000 oz in 1975 

11,560,000 oz in 198Ü 

14,756,000 oz  in I9O5 

As insect resistance developed to specifio active «»ter i als,   different ones 

would be substituted,  but the volumes of the finish«! liquid or aerosol 

formulations are unlikely to be affected naterially. 
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Annex I 

PESTICIDE STATISTICS 

A-l. 

A-?. 

A-}. 

AH. 

A-% 

A-ó. 

A- . 

A-8. 

A-9. 

A--10. 

Present,  planned  and  projected crop »roan in Libya 

Pesticide importo by  the General Compan,"  for Farm Kmiipment   and 
Agricultural Neoeasities,   1972-1974 

Estimated pesticide  imports by private ner^hants and fAD Prou-rts 
19/Î 

Present and  forecast  optimum pesiicidc  USP  in Libya 

Optimum pesticide application to control  identified  o^stf* and dtsfq^p 
of economic importance on irrigated  crops in Libya 

Publio health pesticide use and import H for the Ministry  of Health  (MOU) 
and the army by the National Pharmaceutical Company  (MPC).     1973 and I9 

Manufacturer,  characteristics and cost   of household   insf-f icid«s 
imported into Libya in  I9/4 

Estimated imports of household  insecticide to Libya,   10/1 

I97I forecasts of pesticide use in Libya by a committee of expertn 
from the Ministries of Agriculture and of the Economy and by th<- 
Industrial Research Centre 

Actual purchases of important  pesticides by the Ministry of Agriculture, 
1970-1974, forecart of I974 purchases and existing stocks in 
August 1974 
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fable A-4.   Present and farecatt opttaua patttcidt uta »n Libya* 

(Tont) 

Product 1973 1975 1976 1977 1971 1979 IMO 1985 

ktattable powders 

mpterex-80, Savin 50 190 3*5 39? 473 514 540 606 670 
Sevtn-50 - 3 3 3 3 3   . 3 3 
Aldrln-40 121 169 145 140 135 130 130 155 

Total  insecticida  -  WP 3)1 517 540 616 652 673 739 828 
Aai noi at* V4X 87 98 98 98 98 98 98 101 
Sulphur 101 91 93 94 95 96 97 100 
7ineb/eaneb-80 434 618 m 565 538 523 524 638 
COC/zineb/aaneb-80 2 6 6 6 6 9 9 12 
C0C-50 5 1? 13 14 17 If 22 23 
Zineb-80 - 3 3 3 3 3 3 3 

Total  fungicide -  WP 6?9 828 805 780 757 748 753 877 

Atraiine-80 11 11 . 
Llnuron-50 31 44 42 40 38 37 37 46 
Siaazine-80 6 15 17 18 21 24 27 29 

Total Mied killar  - WP 48 70 59 58 59 6' 64 75 
TOTAL    WP 988 1 4'5 1 404 1 454 1 468 1 482 1 556 1 780 

White oil 1 503      3 500      3 840      4 180     4 860 5 590       6 270 6 660 

Dlaethoate-40 
Halathlon-50 

0leethoate-40/Lebaycld-50 
Kelthane-18.5/Jed1on-8 

21 
134 
166 
38? 

37 

210 
390 

645 

33 
235 
427 
671 

32 
275 
465 
698 

31 
297 
540 
754 

30 
318 
621 
829 

30 
344 
697 

891 

33 
379 
740 
997 

Total  Insecticide - fC 703 1 282 1 366 1 470 1 622 1 798 1 962 2 149 

D-D IOCS 693 1 200 1 170 1 140 1 110 1 230 1 230 1 530 

Liu'di 
2,4-D 25? ostar 
2,4-08 3(S 

71 131 
124 

132 
198 

134 
297 

135 
347 

135 
396 

135 
455 

135 
480 

Total liquid weed killer 71 255 330 431 482 531 590 615 

TOTAL ALL PESTICITCS 3 958 7 65? 8 110 8 675 9 542 10 631 11 608 12 734 

j/    This table It bated on the optima application of pesticides (tapi. A-5) on the area af each crop 
(table A-l) estiaated te be attacked by identified petti and diseases of ocanaatc tapertanee.    This table 
shows the author's estlaates of optlaal pesticidi use In tont of foraultted areeWct. 
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Annex II 

PERMANENT PESTICIDE COMMITTEE 

LIBYAN ARAB REPUBLIC 
MINISTRY OP HEALTH 

Decision of 
Cabinet of Ministers to  form a Permanent   committee to Investigate and  "Uid.-  the 
Residual  from the Use of Chemical  Pestiziden and  Protection against  an,y Residual 
Effects which may be harmful to the Health of Hunans,  Animals and Planta. 

The Cabinet   of Ministers  referring to the 

Onerai Law of Health No.  69, Year I958,  also 
Plant  Protection Lax No.  ?7,  Year I958,  and 

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

Decided 

Article  l)    The Committee Members are 1 follows: 

Dr. Abdul Gader Sherif,  Director-General,  Agricultural Research  Centre, 
(Chairman); 

Director-General  of Social Health,  Ministry of Health (Member); 
Director-General  of Pharmaceutical  and Medical  Equipment,  Ministry 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   Section,   Kaoult.y   of Science  ( M'—bor-); 
Dr. Mustafa Kamal,  Head Section of Entomology,  Faculty  of Agriculture 

(Member); 
Dr. Ali Khaled,   Head Sr -tion of Plant  Protection,   Ministry of Agri- 

culture  (Member). 

The Committee  is entitled to any assistance   in ordfr to perform  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 usen. 

c) Specify the  special  recommendation  for importing these  n«>Rt.i'iides 
and identify their fields of use. 

d) Specify the conditions for proper storage of these pesticides, 
and sethod of application, with a view to maintain minimum damage 
or harm resulting fro« such storage or use. 
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e) Publio awareness of ih*» dangers in the use of such chemical«} 
specify the heat methods  or protection,  emphasise dangers of mis- 
use;   also,   first-aid  treatment  which should be  followed  in the 
oaae of harm due to mis-use. 

f) Specify quantities 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. 

g) Recommend the proper  legislation  for results achieved from the 
purpose of forming such  a Committee. 

h) Revise all  recommendations from international bodies and specialised 
committees,  and  scientific bureaux abroad,  who are  responsible 
for this field  - whether in health,  agriculture,  or food indus- 
try - ,  for adaptation in Libya. 

i) Other problems related generally with chemical pesticides and 
protection from hazards of use. 

Article  3) Publish this Decision in the Public Oasette,  to be applied from 
the date of issue,  and executed by all doveramental Authorities, 
and their Agencies. 

Major Abdulsalam Ahmed Jalloud 

PRIME MINISTER. 

Issued Tripoli » 23 Shaiban 1393 

26 Septamber 1973 

MM« 
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Annex ITI 

JOB DEXRIPTION 

Post Title P«rtleide Market  Analysis Export 

Purpose of project      To provide expert  assistance to tho Government of Libya 

in analysing present  and future demands for pesticides in 

Libya as well as export potentials.    Data  from this study 

would serve as a basis for deciding whether to nan <i fact -iro 

pesticides and/or pesticide  formulations  in   I i by a. 

duties In no-operation with the Industrial  Reaeareh Contri,  th« 

Ministry of Agriculture, the  Ministry of Planning and  other 

interested  organizations, the  expert  will   be*exp<i,.f e i  t.o: 

1. Review all data at hand with respect  to  pror,.-.t   and 

past  use of pesticides  in Libya including their   luarrt iti^n, 

identities,  type  (s)  of  formulation,   specificaiion?  ami 

prices c.i.f. Tripoli.     Where import duty  in applicable, 

the amount  of this duty shall also be   identified. 

2. Supplement,  where necessary,  such Statistical   ¡ata an 

is now at hand by contact  with major unrm or pesticides 

in the various agricultural areas of Libya. 

3. Check pesticide usage data by comparison with  .ntimates 

based on acreage devoted  to individual   crops and  no-^l 

treatment   rates  applied   for control  of known pent* and 

determine the amount  of pesticides entering th<   hoiiaonnM 

and  related markets, packaging both as aerosols and  nr. 

solution for application with hand sprayers. 

4. Review data of the  Tndustrial  Research Centre,   projecting 

such  usage to I98O,  and compare with calculât ions bai^l 

on projected agricultural  areas and crops bein^ compii M 

by the Ministry   of Planning through I985. 

lj»    Establish optimum package  types and sizes Por distri- 

bution of the various pesticides in the  Libyan marker. 
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6, Estimate the export market  (size and price« f.o.b. Tripoli) 

for mineral white  oil(a) 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 th.p quantities of such exports which may be 

shipped in bulk and the amount   which will have to be 

shipped in drums  or smaller containers. 

Work han been completed on the first  five  items.    The results are recordad in 

this  report   listed on the contenta page. 

ì 
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Annui IV 

AUTHORITIES AND ORGANIZATIONS  VISITED 

Visits were me.de in Libya to the following authorities and organizations 

(generally on   i to  11   separate occaoions) tu socuro dita contained in this 

report: 

Council for Agricultural  Development 

Geffara rroject 

Ministry of Agriculture - Plant Protection Section 

- Agricultural Research Centre 

- Statistics Department 

- Section for Cooperatives 

- Extension Services Section 

- Horticulture Section 

- Veterinary Department 

- Dairy Cow Project 

- Sheep Project 

- Poultry Project 
Agrarian Reform Directorate 

Agricultural Crop Marketing Company,  at  Hadaba 

Agricultural Bank 

Ministry of Planning - Census and Statistics Department 

Ministry of Planning - Agricultural Section 

Ministry of Economy - Stat   atics and Foreign Trade Department 

Treasury 

Customs Department 

Ministry of Health - Endemic Diseases Department 

Ministry of Health - Supply and Toxicity Departments 

Hr. Abdul Cader Sherif, Chairman,  Permanent 

Pesticide Committee 
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Apiculture    Morteria - Tripoli   Mohafza 

Health Moderia - Tripoli Mohafza 

Municipality of Tripoli - Health Department 

Municipality of Tripoli - Gardens Department 

General Cleaning Company,   Tripoli 

General  Compaq   Tor Farm Equipment and Agricultural Necessities 

Technical Conpany  for Pest Control   ("pray Company) 

National   Pharupceutioal Compari; 

Drpga Petroleum Market inn Company - Operations,  Supply/, Sales and 
Plannin;' Departments 

Char:bf>r of Oomriercp 

Univers    /  of Tripoli - Entomology,  Plant Pathology and Botany 
Department s 

Az-r/iawia Refinery 

Mohamed A. Nashnush 

Azzam M.  Saied Shuiek 

Ahmed ñ.  Ñ'aani 

Ali Mohamed ^rkis 

Ali A. Gamati 

Nori E. Tarhoni 

Mu ft ah Naer Sheria 

Ali Khalil Gallel 

Khalik El Meki 

Bidri 
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fvì two.    IXPORT POTENTIALS 

by 

Christ opk«r Ifcltby, p«atieid«t aarkatlvf txp«rt 
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INTRODUCTION 

An  earlier  study  by a UNIDO expert   indicateli  that   the  mnii'ilVtur'1  o    min- 

orai white oil,   refined mineral  oil and allied  pestieidal  nat"'-ia!n  mi,.'ii(   . • 

profitable  for  the Libyan Arab Republic.     The   proneut   report,   in   an   inarnrjv ut 

if the   potential   export   markets   for such  an  operation.       A  .icpanlf   ;V nd /  o<'  11; 

domestic  market   for  such   producta   formn   the   first   part   of  tin»   prcnont    volur". 

The  present   report   has been prepared  solely on  the   basis   of   information 

obtained  by correspondence and   from statistics  prepared   by  agencien   of   the 

' fn i ted  Nations.     It   contains  the writer's  best   estimates  of   the   export,   i-"irk<d 

for mineral white  oil   and  refined mineral  oil,   us in/* the   information   avai. I.ahl»» 

*o him  in Tripoli.     It   concerns  the   last   two   items of the  wnl.'r'fi   job   b>;;.'rip- 

' ion   (part one,   annex III of  the present  volume). 

The  writer  wishes  to   record that,   in his   opinion,   the   on!, lir.it    :--,   th it   lr,. 

'iven should not   be used  to justify the   funding of a mineral  oil.   plant,   m bin. i 

f bat  would be  oriented   to export  markets  unless  and  ant.il   b Uil-l   •  tr'k<"   [,• .<<:: 

•at ions have been made   within the   foreifrri eouni.rioü that   w>jid   conni Lint"   !h" 

v)t"nt. ial  export   market. 

The  writer  worked   with  member     of  the   Indignai   Regnarci   C;ni r 

"ripoli,   from Aufbist   through  September   19'4,   in  Tripoli,   and   with   tb 

*rov«rnm«nt   authorities  and  persons  in   other   relevant   orv;.-iru/,at, ion;;. 

irle to   provide   information on  export   market^   r->r !ii.,--in  mineral   oii.i 

i--<   as  insecticides   in  other countries. 

(IH"), 

7 1.   . i. I   I 

When the   writer  offered  to visit,   accompanied  t.,y  a noriihfr .h' 

'.'••• countries that comprise the potential market Fnv tro ae -iato >-i a ; , 

ir;•'•irmed that the timinp of such a mission was inappropriate, "anr. -« 

rr-o^nt   report  has the   limitation of beinp a desk, rmrvoy  oond-ic+or)   in rlpol i . 
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1 

sumumr 

IRC has indicated that the count ri«« to which Libya might wish to export 

refined mineral oil« or white olla  would include! 

Algeria Sudan 

B&ypt Tunisia 

Greece Turkey 

Rwanda Yugoslavia 

The writer recommended that  these countriee be visited to obtain th« 

relevant   information, since it was available in Tripoli.     IHC decided that the 

timing was inappropriate for foreign travel, so the Information was requested 

by mail.    The following estimates of use in other oountrta« are based on replies 

received and on information available in Tripoli. 

In the preferred markets,  above, estimated annual consumption, in tons, 1st 

*WPt 6,500 Tunisia 9 

Oreece 1,100 Turkey 3,000 

Rwanda 17,000 Yugoslavia     137 

No figures were available for Algeria or the Sudan.    Consumption in other coun- 

tries that  may be of interest  are,   in tonst 

Trance 2,500 Moroco o 229 

Hungary 356 Spain 5,000 

Italy 5,000 Switzerland 385 

Japan 11,000 United States   56,000 

Refined mineral oil has been «old recently in a 200-litre drum paokiag at 

approximately $350 per ton c.i.f. the main European ports.     The ready-formulated 

product has been sold at S370 to 13*0 par toa c.i.f. ia 200-litre mrwas;. 
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The writer was reluctant to make estimates based on the aaall 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 H>fining- 

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 throe kinds:     first,   ther- 

aro those in which   no   oils are formulated  and   to  which Libya may  offer an  <^.,i_ 

§   sifiable refined mineral  oil  (white oil)   packed   in both ')-and //-litre cans 

POO-litre drums,   as   was   found  to be the  buyers»   requirement   durine the mark. : 

investigation.    Tunisia may be an example   of  such  a market. 

Secondly,  there are thoee that import  both white oil and refined minerai oil 

for formualtion  locally.    Both materials may   be   offered,  and  probably  the   ?00-lit r> 

drum will be  found  to   be  the  most  acceptable,   pao kin;; for them  both.     Greece, 

Turkey and perhaps Egypt,   are examples.     If   lar^o-volume sales could be negotiated 

to Efypt for delivery  to Alexandria,   clearly   bulk  shipment   in SOO-   to 1,000-ton lots 

in a possibility.     Another  possible  bulk market   for  refined mineral   oiL   in   ilpain, 

wh^rs CAMPSA,  the government   petroleum producta ¡nonopoly,   is   reported to control 

tho formualtion and  annual   sales of 5,000  tona. 

The third market,   would  include countries  where mineral  oiLr?  are   refined 

and  formulated and  which also export  thern.     There will be some  potential     LienU; 

in those countries,   and their willingness  to   import   these trat erial s  will  depend 

.pon  their cost.     Refined  mineral oil   should   be   offered to these   marke!  ;,   a:;   il 

¡:" probable that  most   buyers  will have U¡"ir   own   poemulating plante;  and   t<>    al I- 

'o buy  emulsifiers   competitively.    Most,   f ormul at ers  would  probably   pre,v.-    'OO-iii--' 

!rur packing to handling bulk.    Suck  a potential  market  Ì3  Ttaly. 

Libya thus has   the choice of selling  to   countrias at   varying uta/*' ;•  <>r 

1"\" l-'pment  in the  use  of mineral oils.    However,   countries that   use   lar,?e 

'Td ¡"(-a of them,   already have,  or will have,   their own refining facilities. 

-^'»pt   is a good  example of  the  latter. 

Therefore,   most   suitable markets  for   on-the-spot  study,   are   prop •£;•• I   a-i: 

Algeria Italy "pain 

Egypt Morocco Tuninia 

Oreece Rwanda Turkey 

Hungary 
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Dono  amai lor market s in Europe are   listed  in the  statistics and include 

A.:*tria and  Switzerland.    Cyprus and Nißnria also warrant   study.    Larger but 

i "m  re-io(.o  markets am Japan and the United States. 

R'-ruironents   "or product   specifications may vary between  countries,  and 

ih-ao will   have  to hr  iienfified.     In addition to those  listed   in thin  report, 

""   IRÒ     oW }ias  -opios or the  specifications of  refined mineral   oils of two major 

)i!   î'ofinin," cor.panies. 

'•oanin-fiM   freist   estimates nan be made  only when the  buyer's port  of 

'•I'ry,   the   Torn,  or pacMn- and the  probable  size  of the  shipments have been 

i i"n! i *'ied . 

Tariff,   for re"i ned  mineral   oil and white  oil need  separate assessment  in 

each  polr-itial   narkfit.     The  sounds  of both  products require   identification, 

and   il,Pi-  nn.-es,   which are  constantly rising,   should be monitored. 

Karr   pesticide distributora and  formulaters buy on a pattern that   includes; 

nu-.-hisin? several   products  from   the same producer,  such as  buying white oil 

O-m a sumiüpr from which  they obtain  other formulated products,   or buying 

r-f ned mineral    )il   from a nrodu-er who  supplies  him with  solvents and some 

t-chnioal   materials.     Distributors and formulaters  find their purchasing pat- 

tern;;  tightened   in  conditions of short supply. 

It   is   proposed  that   an  expert  undertake  export  marke!   surveys in   tht 

..'•icrit-  »entries  ii8Ud  abov„  ^   to investigate the opportunities of marketing 

Libyan r< -ined  mineral  oil  and  white oil.     The  job description   for such an expert 

in  presen-ed   in  annex I.     If he   is   to  be  able  to  perform his  assignment   properly, 

Mie  expert   -rill   need to  he  provided  with: 

Speci finat ions of the  refined mineral  oil  and white  oil  that  the Libyan 
plant   is  planned to produce  for domestic use; 

Price   indications  for both   of these materials; 

An outline   of the  packing capabilities of the Libyan plant. 

He will  need this   information  to  obtain co-operation from potential export buyer.. 
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RECOMMENDATION 

Assuming that the current  work of the UNIDO pesticide irnnufacturinp 

expert*/ 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 

export market study be undertaken by a UNIDO expert  in the countries listed,  and 

in the manner indicated in annex I of part two. 

l/ See part  three of this volume. 
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FINDINGS ON MINERAL OILS AND WHITE OILS 

The  Industrial HeBearch  Centre (IRC)  decided that .an investigation on 

mineral  oils  and whit» -«ils  for th* export market  should not be undertaken at 

that  time.     Therefore,   the data presented were gathered by the author during 

his assignment at Tripoli. 

Thf  information included  in table  1   lists  the consumption of mineral   oils 
i 

in many countries.    The   17,«S00-ton figure   listed   for Rwanda is of particular 

interest,,   hut  no  further information has been obtained.    The Canadian and 

Colombian tonnages may be  additives  to weed killers.    If prices are competitive, 

export   opportunities could  exist   for Libyan products in the 56,000-ton United 

3LHt.cs market   and in  the   11,000-ton Japanese market.    The 3,200 tons 3hown  for 

"'•irkey approximates the estimates ob+ained  from other information sources. 

Tabi--   ;?,   v;l;ich  presents   statistics  on  pesticide  imports and   exports,   provid' 

a pi-ture  of  the  relative  importance of the  pesticide  trade in some countries 

rr.aively near í > Libya.     The  total value  of the pesticide trade  in each  listed    • 

'OU: -.    '¡an   bo «--stiriate:!   by   usin^ the appro«imate   19   1   price  of mineral   oil 

Tir   i'.r.M-'    in.!  •• xp-Tt    statistics of Borne  countries   for various,   oils   are 

in annex IT.    Tins,   data should be treated with caution,  since the   iden- 

i  ion   •-.'•   tb«<ne  oils   ir.   not   sufficiently   specific.     The  export   statistics 

Pciieral   Republic   -• :'' Germany  are particularly   interest in/- because   the.y 

•ini   'o   ii'jicr pote.-.   Lai   export   markets,   includili,;; Nigeria.     However,   it   i; 

•il-t   :.iri+   -beo.   sta' ist ins be  treated  with  extreme caution,   within   the 

-'   of   "efinea mineral   oils  and  their  emulsions  (white   oils)   *'or agricultural 

¡   i le   -¡s«-,    diiens ani   until   the applicable   code  numbers hav:   been  checked 

¡he   preei^ly  >'•--] e vam   desi/p-iation   in the  country  o«   origin. 

J 
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lafala 1.   CanwiaptloA of alnaral oils In talactad cNntrki, 1361-1971 

 (KffMt If 1W rïl  
Country 1961-«5 1969 1970 1971 

Ar fintini -MM 

Austria ? 199 5*59 * 803 

Canada 15 103 27 659 29 939 15 UO 

Cintrai African Rapubllc *3 

Col oabl a 13 000 1* 000 15 000 

Congo SO 

Cyprus 2 Ml 2 66* 2 561 2 960 

Fgypt • 222 52 ON 36 0*0 3? 0*1 

El Sal vaster 3*5 

Finland 230 227 272 219 

Giraany, Fadaral Raavbllc 1 79? 7 776 * 372 1 932 
Republic of 

Cruci 166« * 500 * 000 1 8*0 

Hungary * 132 * 065 3 551 

Iciland 13 3 2 

India * 2*5 

16 600 35 000 *5 on *5 000 

Italy 62 625 107 015 110 0*1 

Ivory Caaat 2 6*3 

Japan 67 635 102 350 105 235 UO 000 

Jordan 151 37 60 377 

Kuwait 3 * * 

Liban en *00 *00 *00 

Libyan Arab Raaubltc 98 

Luitaboura, 11 3 3 3 

Horacco 32* 

Ni« Zialand * »20 

Paraguay 66 

Piru 3 201 

Poland IN 153 500 660 

Republic af Karat 2 266 MO 1 000 1 000 

Rwanda 163 210 170 000 ITI 000 

Saudi Arabia 171 



• • 



1.0 

I.I 

11?     12 5 

14? 

i« I 1.4 

\¿z 

20 

18 
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riblt 1. ícontlp^) 
Country 1961-65 1969 1970 1971 

Spain 

Sui tzerland 

6? 067 

4 020 3 950 4 000 3 850 
Syrian Arab Republic 184 

United States of 
Aierica 

708 664 461 053 545 315 565 983 

Uruguay 1  0b4 1 300 1 250 1 300 
lurkey 22 000 22 000 22 000 

Sflyrce:    IVoduction Yearbook 197?. vol. 26 (Root, FA0.  ) 9?3), p. 2*4. 
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Tabi«  2.     Value  of pesticida  imports and exports  in gelottert  countries,   19,1 
(ThouRand dollars) 

Count r.v 

Algeria 

Cyprus 

*«ypt 

Ethiopia 

France 

Go many,  Federal 
Republic  of 

Greece 

Hungary 

Iraq 

Italy 

Jordan 

Kuwait 

Lebanon 

Malta 

Morocco 

Spain 

Sudan 

Switaerland 

Syrian Arab Republic 

Tunisia 

Turkey 

United Kingdom 

Yugoslavia 

Imports 

Ì 500 

2 '48 

16 8or, 
400 

45 5-9 

21 981 

8 uo 
25 1/14 

1 900 

21 8M 

424 

500 

2 M0 

285 

4 000 

11 96Î 

11 019 

n 776 

601 

955 

Î 777 

16 617 

9 0^2 

Exports 

SI    ì8c; 

1S1   140 

Ie> 

•Í 4tf 

1 ;   00. 

140 

1 

100 

851 

"I 018 

18 

80 217 

16 67) 

âSHCatt    Tride Ysarbook 1979.   vol.   26 (Rome,  PAO,   197)),   pp. 471-472. 
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TaHo * present, siati* i-n .,„ :itru« and olivo production in Borne coun- 

try to -men !.. by* ma.y wish to ^n„rt mineral oils. These data indicato the 

- it:V(! important of Alger,,, y^irpt, Turkey and other countries as potential 

•ip-rs   if mineia'   oil   for  the control   of  scalo   insorta   -n citrus  and  olive troon. 

iai-io  i 8:...w., ,itril8 rxpo,..„ .,tatlRlirB (1, f,)Ur ,JorU; Afri(¡an (JOuntriRBi 

: Hi -.Tin,:   their   relativo   impon on •<•.     TJ ,mal ,_v   ,.it nm   ,.f)r f,ypoK    .fl   fìC ^ 

-a!i!-,   a-hi.-vo.i   inter alia,   i,v   rollar   treatment   with   penU-ides,   including 

:=-.-il::ido8t   whi.-h,   if not   used   wh-m  a„alP  an-   prient,   results   in blemished ' 

'>ui',   „hi.h   eitho,   do not   attain   , xport   iTrade  or sell   at  doprrssed   MJ Ws. 

Other-   PS1i:,at.H and  infornai ion   obtained   by  correspondance  ^  vrrba'ly 

ae.    rut narizod   IK-low b,y  country. 

¿.U •t 

Vnruiur,   r^ris,  which  a.-    n y    .»ritiroly consistent,   indicate that   between 

,X)0 and   SOCO  toan of mineral   oil   aro   imported   annually.    Attempts  are  bein* 

•ni>    !.o  ro-in,   an   Oil   fraction  suitable   ror tho   s„bp„,uen1   ^Aition of  „ mm¡_ 

«i-i-r.     In   addition,   10,000  ton.,   of  locally  prodded  mineral   oil,  to  which  an 
•U ! Ri"ÌPi added,   are oonsurvd   annually 

In   I?-?,   ',,«j00  tons of omul si-iab] o   ,-itrus  oil   w*re   imposed.    A   joint   ven- 

' >re   between  a Spanish organization  and   a company  in the  public  sector  is plannirr 

to  nr-odu-e  ,.itr.,R  oil at a new ir.G.-cticiin  pi^t   that   is  to bo  established at 

Alexandria. 

Snray oils and   spray oil   emu1 m «ns   ir» nrodi-ed 

formulation piants  exist: 
Three pesticide 

Miar Petroleum,   at Alejandría,   which  produces emulsifiable concentrate«, 
ìndluding aone for a«rosola; 

Abu 7,a*abal,   which produces mainly   dusts and  household  in«.-,-tici<U«| 

Kafr P1   Zaiat     which hae announce   the  production  of a spray oil  that hat 
been developed  in Ssypt. 

France 

A member of a French oil company  recently reported  that  annual oon.un.ptIon 

was   ?,000-i,OO0  ton-».   Oils are separated,   refined and  '»rrrmlat M with «mul- 

"1 fiera (»ith the addition of as  little a. O.*),  and local pretto« ..ti.- 

fies deaand.       Other reporte indicate that the aajority of ainer»! olla usai 
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Production   of citrus (1971) and   olives  (lyyo)   in  selected  count ries 
(Thousand  tons) 

4     &/ nint rv—' 
191 

Oranr-ea and 
mandarina 

Orane fruii Lemons,   1 iires 
and  other citrus 

1?,0 

01 ives 

1        : ' A ' ,<*eria 450 

Tunisia r) 

EfT/pt -•>8o 

3udan 1 

Tui-i-e,/ 5?0 

• Yugoslavia 1 

• Greece 480 
Q Rwanda - 

• "pain 2  ?^0 

LO. France ( 

11. Italy 1 7/1 

.Tapan 3 000 

. Te many, Federal _ 
Wppublir of 

• '• Lebanon 

i1'. "oroece 880 

'' . Austria - 

Syrian Arab 
Republic ^ 

15 

lo 

i:> 

o 

140 

80 

i?o 

10; 

'00 

A'- I 

c" 

;oo 

0/1 ? 

i 

1?4 

4 

?0 

180 

3oy.'fct  Production Yearbook l'i. ,.  vol.   ?S (Rome,  PAO,   V)'?). 

a/ The cüuntrie»  numbered  1   to 8  were  indicated  bv the  L i i int rial 
.•"!<**rrh Centre as thoiie wit ft tállch Mb.ya may wiah to trad* .    The  niter  ha;- 

M   •-*.    .oinbers '3 %<•   i     a« either their   croduotion  of the«»«  rrope  ie    <>nparaiiv< 
"-•ant,   rr because   other data in  Miio  report   are   related to  'he,. 

Tab litrus  «»jiorta fr m f   ir   Horth Afric&n >- •If: t .  , en , 

o urn ry 

Ufarla 
''' T- ft 

i.or.lt  "i 

< uníala 

Orttnwa and taurina« 

Tone TOtouaajad 

LUHWUI and  limas 

Ton« 'T'tiiiimaibt 

 m¡ 
•V"> «to 

$0 000 

'< OOfi 

10 !<o 

10' »Of) 

<. 000 

»00 

8<>P 

1 ftfn 

? uOO W 
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ni    --ops   in   Pranr-r     arP   ^„4  , „  parat.hion  an;)   lindane  («# mineral   oil)   DNOC 

•T   :i!fBP  ( 10f* nin.-al   nil)   an!   ..th—   insecticides,   wini or washes   Tor  fruit   trees, 

ani   inr^n.-t ii-i-lr    ''ormul a! in;i:;. 

Federai Republic   jf Germany 

Ksiiriaie.i   ¡;>   >.  crisir• p, ¡0ll   io   ^00-^100  tons,   with no expectation of any 

'•>nsi<l<-<rai 1.    growth   in    isr. 

I''   • '     ,     :,nriuinp' io!i   was  cr--1 imat ed   at t 

'.-.'l.n'.r   --í'P   (all   i-ipoTt"l),   l",o tons; 

;'1''"'   ' i '••»   'K,°  to<•.    R'-.'iisifinrs werr  add od   locali;/ to  imported 
roí' i ned  "•  n "ra 1 

Lo al   production  JO.-s  not   natisfy  demand.    Ready-formulated  oils are  im- 

paci   •>•-   Italy.     Refined  minr-ral   oils  are  imported   from  the western hemisphere 

and   RPH    Vu  3^0/ton  in   'OO-litre drums.     The   formulated  product   sells in Greece 

at   up   •  •   •>   Ro/ton   in   POO-litm   i rums. 

Ital;- 

H   is  estimated   »hat   1 he  annual   use   of   refined  mineral   oils  is  5,000 tons 

ani   -hat   it   will   ìMTPSBP  at   I of maximum annuali.'    for the next   ''ive year«. 

Min. ral   "ila are  refined   in  Ital     by  man     companies,   of which  the most   important 

in   Italian   Shell.     Loral   production   satisfies   »emana. 

The  pri. e   for   refined  mineral   oil   is  f VjO/l on  ox   stork   in   Hal;/.     Import at ior. 

is  stated  to be  inconvenient,   which  ma'  mean that,   without   a price  incentive to 

import.,   it   is  considered  more  convenient   to  draw  supplies  ex  local   stock,   thereby 

minimizing  risk and   finance '-har<Ts. 

The  specifications  of  the  refined  mineral   oil   in   Italy  arel 

Dsnsity at   ?0°C ,    <.PMì-0.8óO 

Viscosity at   100°F,   100-10? 3511 

ilnsulphonable  residue (Tfl?)  l^-W-ffl 

ÜJ 

istimatsd 19;\ consumption is I.5 toa«,  importad frasi the Maral tapublic 

of Q«rma*iy ana from Italy. 
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l'aiti 

in   V)   Í,   consumption was estimated at: 

Iunior  oils,   1,000 tons 

Summer  oils,   ,1,000  tons 

A government   c >mpan,y named OAMPSA controls the  production and   : air <>" 

•   ..at ed   refined   minoral   oils,   and   local   formulation satisfies demand.     The 

Vied  mineral   oils  used  are   imported   from  the western hemisphere   <"or  local 

liai. ion. 

In   19; 1,   the /Grower price  for summer oils was  increased  to 20 pesetas/kp, 

•re  than triple the   19/3 price.     For this   reason  it   is anticipated   that,   some 

w«rs will   change  to the use  of specific  insecticides for the control  or citrus 

.Msia 

Mo emulsifiable »Aite oils are produced   locally;  those  used are  imported. 

ontact   is recommended with» 

Sadok A lay a 
Chef,  Division de  la defense des cultures 
Megrine,  Riadh 

El 

The specifications of the base  oils imported into Turkey  for  local  formulation 

I'isecticides are given in annex III.    In  1973,  consumption was estimated to 

,000 tons  of summer oil,   rr.ainly containing Oof, oil  of various descriptions. 
1   • *•-  ; ¡rands are imported,   and  Biz are locally produced.    Consumption of winter 

-lainl.y  containing 60-SOJÉ oil plus 1)N0C   and triethanolamine or DN0C and 

"   sole)  was estimated to be  1,000 tons.    Two brands are  imported,   six are 

HI 1 ,  produced. 

While  local production of emulaifiable  oil could satisfy demand,   some is 

•v—theless iraportsd,  as ar« refined mineral  oils,  which originate  in the 

—- hemisphere.    British Pet role«« a*dt it« «est recent iaport at t236/ton 

• i.f., and Shell at ttlo/ton c.i.f. 

COB .avis 

No markst  is known to «slat  in that country, nor is any rsfinad mineral 

known to be produoed th«r*.    A growing intsrttt in whit« oil« i« reported, 

i    forecast« of their u*e have b«*fl made. 
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FINDINGS ON DNOC 

Dinitro-ortho-cresol (noe) is used as a winter wash on fruit tree, and, . 

a. herbicide, is sometimes formulated with mineral oil. The 1971 PAO statistic 
show the tonnages used in five countries: 

Czechoslovakia 

Germany,  Federal Republic of 

Hungary 

Lebanon 

Turkey 

80 

396.8 

911.5 

40 

25 
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Annex I 

as 

iCB 

'•»t. title: 

Juration: 

o required: 

Dii'y otation: 

furpoae of project : 

¡Dut iee : 

PROPOSED JOB ASCRIPTION 

Pesticide Export  Market 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 future potential 

market for refined mineral oil and white oil  made in 

Libya in the following countries:    Egypt,  TuniBia, 

Algeria,  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 oil  in the 

countries listed above. 

2. Identify the more important volume buyers,  their 

current sources of supply and purchase prices, 

purchasing pattern, annual volume and preferred 

packing. 

3«      Identify the specifications to which these materials 

should conform for sal e 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 

prioe that the buyer amy be willing to pay. 

4*      Identify the tariff numbers, description and duty 

payable on both products, and ooaposite products if 

applicable, of Libyan origin. 
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tU-'ai i i i ca.: ioni: 

<v\;ua¿,-e: 

. A • •;!•:,ground 
information 

Identify  ¡he  full   coot  structure  from delivered 

local   store   in  each country,   toc.i.f.   buyers port, 

and thence to   f.o.b.   Tripoli. 

••.        r'o recast   'he   l"ut un-   t.r»nd of UBO of  both  products 

in «ach  country,       import any known  plant;   for new 

plant;; or  increase   m  capacity. 

Preparo ai. t.¿port   «aleu  forecast  for  but}-, products, 

for each country,   l\,r  five yearo,   by  volume,   pack 

and f.o.b. Tripoli  price. 

Univercity degree   m  chemistry,   chemical   engineering or 

agriculture with experience  in international   marketing 
of pesticides. 

¿rigiiBh;    knowledge of Arabic and European  languages an 
asset. 

The  Libyan Arab liepubl ic  is considering local   formulation 

(mixing) of pesticide«,   and al80 the refining of mineral 

oil   and its subsequent   formulation in Libya  for UBO as a 

ncaiicide.       The Libyan market   is forecast   to   rise to 

•>,o00  -one pei. anuun, of   ,a', stock emulsion  of emulsifiablc 

refined mineral  oil   (white nil   or citrus oil).       In the 

previous study,  desk  research in Tripoli   indicated a 

potential  export market   for refined mineral   oil   and stock 

emulsions to thoBe 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 neceas* 

in  the countries comprising the potential  export  market, 

3o  that a decision may be  taken whether the Libyan plant 

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 II 

IMPORT  AND ¿XPOHT STATISTICS  FOR  '¿HITE OILS  AND 

RELATED OILS   IN SELECTED COUNTRIES 

Description 1 973   Import.; 

".10.31 White oil/vaseline oil,   paraffin oil. poo. 

Tono Thuumtiuj 

1    • V • 2 

_urce:    ^tatietischea   Zentralamt,   Statistik deu  Âussenhandel B 0Bterr.¡j ..LE 

ranee 

Code     Description 
1972 importe 197 i  exporte 

'.1ÛJ9.0 White oilc 7 43} f)  ! }o lu 757 

¿urce:       Statietique du Commerce Extérieur de la  Prance. 

Tons Thousand F Tons Thousand  r 

!) •'•';0 
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"'dp;        ."7.10.5Ó             Description:      tfhj ite ii) 

197} imports  and  exports Tons Thousand SM 
Tmrorta   from: 

France 61.0 41 
BelRium/l.uxiîmbourg 261.2 225 
Netherlands 1 742.5 1 533 
United States of America 99.7 111 

Total   imports 2 I87.I 1 943 
exports  to : 

France 296.4 335 
Belgi urn/luxembourg 103.6 131 
Netherlands I8O.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 
Greece 162.6 136 
Turkey 344.2 254 
Sudan 184.3 151 
Ghana 54.5 45 
Nigeria 425.O 279 
Kenya 214.O 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 79 
Indonesia 55.3 86 
Japan 68.3 193 

totni   export« 6 O60.9 5 478 

Source:    Statistiche« Bundesaat, .    Au«««nhandel 
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Greece 

Code Description 
1971   importa I1//;'   înjMr' 

Tons    Thousand   Dr    Tona    Thousand   Dr 

7,'. 10.03.21       Hinoral   oil   (paraffin oil)      926        6  ?M •Mi i. 676 

Jourçe:       National  Statistical   Service.       Foreign  trade  of Greece. 

Morocco 

Code     Description     Country of origin 

27.10.31 

Total 

Oil type 

water white 

Prance 

Belgium/Luxembourg 

Netherlands 

Federal  Republic 
of Germany 

Uhited Kingdom 

Ihited States of 
Anerica 

1971   import! 

Tons Dil 

208.007 

7.2 

10,152 

3.062 

O.O93 

O.I55 

223.669 

209 940 

6 300 

9 45c 
A   Í20 

480 

930 

?VL 420 
^£S&''      Service des Statisticien du Commerce Exterieur,   Statistiques du 
Commerce extérieur du Maroc. 

Spain 

Code Description 1973 import8 

Tons Thousand Ptac 

27.10.61 vaseline and paraffin white oils 1 831 30 770 

de^Jina. MreCCi6n Ooneral de **nanas,  Estadística del  comercia ext erior 
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ifc'ncription 

'.flu tu     il 

___urcí_: ^.iiiNí.ukíi  Con* ral by ron. 
.«' !-:Ke-ì.aaùel. 

97<' importe 

1   b ,.'('• 

rh.juoaJidu 3jfr 

i  90Í) 

• U..i,;^a 

./CU'.. Description Country of origin 

?7,in.IP      Vaseline oil   or 
paraffin uil 

27.1''. 00 

Total 

Vaseline 

federal  Republic oí 
Germany 

¿•Vance 

Netherlands 

federal Republic of 
Germany 

Prance 

Netherlands 

Total 

1973  imports 

Kg 

1   124 

fl   I75 

9 484 

59 940 

647 

1  110 

D 

63 

412 

1   1.19 

1   664 

6 684 

310 

164 

  61 697 7 158 
^•ource;.        Secrétariat d'Etat au Plan et à Ttp  ' "~H •  
du commerce extérieur de la Tunisi^A^ î^0"*10 Nation*K   3t.ti.tiqu.« 
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Annex III 

SPECIFICATIONS OP BASE OILS  IMPORTED INTO TURKEY TOR LOCAL   FORMULATION 
UP PESTICIDES 

Specification for mineral  oil  grade A (for Bummer oils) 

Minorai oil  grade A is a mixture of liquid hydrocarbons obtained from 
petroleum. 

Appearance 

Specific gravity 
0%57l5.5°C) 
Ihsulphonated residue 

Viscosity  (Redwood No.  1) 

Distillation range 

A clear,   colourless to pale amber, 
oily liquid 

O.84 to O.92 

Not less than 9ÇÎ v/v 

100 to 200 seconds at 70°P 

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 distilled shall lie between 350° 
and 375 C. 

The temperature at which 905» of the oil 
has distilled shall lie between 380° 
and 400°C. 

Raw material specif ioatjon for mineral oil arade B (for winter oil ai 

Mineral oil grade B is a mixture of liquid hydrocarbons obtained from 
petroleum. 

Appearance 

Specific gravity 

Viscosity 

Unsulphonated residue 

A pale Btraw to straw coloured transparant 
liquid with a characteristic odour 

0.86 to O.93 

100 to 200 seconds at 70°P 

65.O5 to 1% v/v 
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The above teats to be earned out  in accordance with methods recomiende 
in Ministry oí' Agriculture Technical  Bulletin No.   1. 

Volatility The amount of isolated neutral oil 
distilline at an oil temperature of 
35 C «hall be not sore than 5JTof 
it« voluae when determined by the 
prescribed n«thod DUC 5. 
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(Wal«IOIRi  AITO TIM» 

A ¿««irata« 10O.UO« for là* plant «aal« «a MIJUMI io tè« Aa-iaaU 

Hofmary,   «o-Jaono, «*••* tfco iafra.atruoturo u intUbU. 

K-toi  r^ivi roaanta of tao difforant pooti 

*p». ttioo of ih« planto hav» boon wtokll 

JÜ «i»citiaa 

•r.   viin  if  th#- prcaont «Ml  p 

•1-   r   mu «ti * is  iiwi«!  !l),   th* 

a* ( toaa/*-liowr okifl)i 

!'«'f inwd Ulnari« 

»au ¡ot fi atei?      nrontratoo 
PK   «ill«     ifUtd   IRMCtlci«««) 

*«*tta»lo p >«a>ra 

4«»rnoo lo 

iflviiwojn on* »'•IfynM 

10 

""   '"*•"•-•  .r.wat*onio ana  tu« profcaale ratania m tk« (»ota m ui 

l.nara     r  r fmr oa taaa.no« if ptoticii« a*« M fa nao» i 

0*   > t*   <1!   i 

(kni laif'aa i» '''ttvontrataa 

•vttatei»' o-.aiora 

* <-r •*»• i« 

lfO 900 

ft* 000 

If© OOP 

iOP QQO 

4« Of« 

^«•a*  r jr Rot<ip»ri«o  *r#>  vmoiéaraol  ««paratal* ko low. 

-  «  It) 

•    ? Oil 

199 W 

'lì    f lloMl     * «""»»i   »» i   f"*fi*:»* plan« »ita a 

aHift »i   i  oo«t tao «pMwtioRt   .f  IJ>  110,000 ta farai«» 

»raaMoa* aajr *• •••* <m Ma« m tao Metí« m «hit« otj. 

est* »« afttta all  alaata ara ft «am \m oaBa* f. 

i%|r «f 5 * 
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<-09% of erodaci ion.     The cost of prt»ducti m   ,f white oii  r^n„„ t-.   ID   •'»'   >   :,, 

spared   to   IJ)  WA/ton   for  imp   rtod  matoriai   (table   l).       If   th« dtBigri.i 

«it   oapanty   is  fully  utilized  and  tho  surplus   >ver dowestn    re<rui ri-m»nt;-   : 

rprted   to  such  countries  as Egypt,   Oreero,   Rwanda,  Tunisia  «id Turkey,   wh  ¡;. 

i/mu*i   import« of white oil   exceed ?7,000  tons,   the oat   of production  w >u <i  n< 
¡ i   /ed,   that   is,   reduced   t>  I,D   ! 10 to  LD   ¡,'O/t-m. 

P««datock •pacification».    The standard feedstock   retniired for th'-  manufi. - 

ir     if «»hite   ,\ is are curtain baa o oils u»ed for the production of  lut.ri-vtt m* 

s.    The««  base oil« are not manufactured  in Libya but   would  be  imported  ( t'   nc 

4  u,   the additiv««)  to  feed   the lube-oil«  b landin« plant  at Az-Zavia.     Th<>    . ,. f. 

vatueaof the baae oi la vary  between  LD 7o  and LD 90/ton.     When  refined,   th-y wi ' 

/ f-id white oil« at a coat  of about LD .'Oc)  to LD ?o0/ton. 

The Ai-Zawia refinery produca« fuel  nil«,  not  lubricating baae oils.     In 

tue pre-feasibility report,  ea« of ta« two fual oil», »attar ta« heavy «as oil 

r the fual  oil,   îa iigytad a» a feedetock for the refining   ''in*.     ( Thorr is 

i    auch   Ml   aa "heavy dieeel  oil".)    When  the physical  properties and charartor- 

atio» of fue¡  -n is are eonpar^d with those of the standard white oil,   it  appears 

that non« of thaa will «eet  th» da« i rad »pecification» on  refining.    However, 

•his needs eaparisental verification. 

It  i» oonaiderad that,  prior to th« »«lection of a suitable feedetock  from 

the two above-senti one* fu«l oil»,   both of th«a should b«  refined »«parateiy and 

»hnn    oabinad  into 2^,   70fÍ and 73* blanda,   in the aamer described in  the pre- 

sent  report.    The physical  propartie« and characteriatica of the refined  o, is 

tnua obtained ahould b« checked against those of the etandard white oi 1. 

In a aiailar aarwier,   »««pi»« of the different baae oil», naaely HVT-loOB 

and mn-^60,   the principal  component» of the 1*»« ail»,   «Mould be obtained fro« 

the às-asarla  lube oil» blending unit and r«flned.    These  refined oil» nay be 

oapared with a standard oil  for »electing; the appropriate baae oil to eerve a« 

feadatook.    Ta« final »«lection,  however,   will  reet with clearance fro« the 

!>«perts*nt of Atrioulture,  after the usual  field trial«. 

In the «beane« of these resulta,  the   1 ikeijr choice of th« feadatook 

would bei 

(a)    kM en» sash a» RVX-lwQw or HYI-650; 

(h)    4 bland of heavy ga« oil and fuel oil, pissssjsjhly y>t*) ratio. 
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rlnuisif labi'   •• -ne cn trat es and   liquid  irisât ìcidco. 
i no lud inj wr-d  mil ors 

Cost of the plant. A batch-type plant with a capacity of 10 tona/8-houj 

shift would cost the equivalent of LD 85,000 in foreign exchange. A datailec 

cost  breakdown  is given on pa^e in the  section on emulsifiable concentrât 
(Also   gee annex   VII.) 

"•'*'•"' ^^d   im^""^   "'st.s.     Tho fftstr,    in  li hyin  dinars,    >f producing 

'' !    "     •*•••'  '•"• "vr -oKti -lar r-rmul-iti >r,r-   ir- mnar-d    n  tu,  -     ,   „„.,, 

"    "v-   '      •'•-'    ;hl'    th"   -^ts  of  ,,r)i;,..t.i.,n   ïf  ,T i   .-mn'niriih'.-   f-ri..„n..r.lt .,n 

M-d,   w   •••   •>;•-   -T-oMrmR   if wMto     i \   Vid  "\vi i ,n_ },   irr   » ...„  r  thin   thr-ir 

• »  •.   .1.1.;      t-tb.     it  cin a.o     tlo r.l>nn  fh.it,     jt  ^f the t'.ta' 

y--iry tr fit   ^r  ID   'V4,'V1     Mamd   ma.cticid.s alone - •tr- nut - ID  17VJ>^, 

"  a».»'    cl£  .  It   in  „f  intoroct.   t.«  -ompar-  -^wn  fig,,•  wjtn   t(.,nn  -,f  th.. 

• r^_frl¡;,., j , . ty r^tudy,   which ir" rumrmnzed   in  tibie r>. 

Tan  r- ;>.     "-r«i-foar,ihi lity report:     plant  capaci ti on, 
-osts and annua!   returns a^ 

(Uept.   !'/M) "* 

F'lrmu ]nt 
Plant 
capacity 
(tons/year) 

W.h ¡ t ^  Tí!   >' ,r 

r>iu  ri fiable rencontrâtes 
''ma'atn; in) 

lettable nowders 
( sulphur) 

10 000 

500 

Cost   of 
plant 
(LD) 

300 

80 000 
(«272 675) 

35 300 
(1121 600) 

44 500 

Product ion 
cost''ton 

'IT)) 

SI.4 

59A.4 

70.7 

Annua 1 
prof i t 

(LD) 

456 000 

40« 000 

26 100 

a/   September 1973. 

Total profit »  LD 89O 000 

m  13 million 
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Composition of formulations.    While the percentage contents of pesticidal 

nemicala in moat  formulations are known,   those of the other (inert)  ingredi- 

ents,  namely emulaifiera,   stabilisers,   solvents and any fillers present  are 

nut known precisely.     If such formulations are to  be manufactured   in Libya,   it 

Wì'.I   be necessary  to  negotiate with  the present manufacturers in other countries 

!   r  the acquisition,   on a royalty basis,   of the required  information and tech- 

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

we'table powders,   including weed killers 

,'ost of the plant.    A  continuous-type plant  to produce 5 tons of these 

materials per 8-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 th" noo- 

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 major wettable 

powder formulations are given below: 

Formulation 
Production 
(tons/year) 

Dipterex-80 78 

Sevi n-50 79 
Aldrin-40 75 
DDT-75 27 
Naneb/sineb 261 

3ulphur-80 41 
Bromophos-60 60 

Anthraquinone-80 40 

Weed killers J2 
730 

Co st/ton 
(LD) 

c.i.f. value 
(LD) 

983 1  075 
676 800*/ 

163 950 
418 200 

721 640 

252.2 141 

577 600 

861 900 

758 (8OO-900) 

§/   Unverified. 

Tht marginal profitability (LD 7,063) of production over importation is 

mainly due to low production ratee. 

ComjoeiUon of formulations.   As in the case of eauleifiable concentrâtes 

and liquid insecticides,  the tsonnicai know-how for formulations would have to 

be acquired from the present manufacturers on a royalty basis.   The addresses of 

the manufacturers of SOM important ingrediente are given in annex IV. 
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Raw materials.     All  of the pesticidal   chemicals and moat of the  inert 

ingredients  for the formulations listed above would have to  be imported.    How- 

ever,   .-nina  .ilay,  which  is  locally available  in large quantities  could be 

used as a  rii1 itent  or  carrier. 

Aerosol s 

"osi, of '.he plant . A continuous-type plant to product 5 tons of aeroBola 

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

on aerosols   later  in  this report   (page        ).) 

Product i   n   -ost.     The costs of production of such a plant  can be calculatei 

on the   oasis   ^f the composition of Pif-t'af,  a  typical  aerosol   imported from the 

united   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 <;s,   which would represent a loss 

of about   LI. ;-/j, '...•-,year at  present  rates of import. 

Composition of formulations.     The  formulations  for the aerosols can be 

obtained   from  the sources such as    ooper  in the united Kingdom or Enna in the 

Netherlands.     (See annex   IV.) 

i'robabie profitability  of the project 

In  order  to determine the cost   of production of various pesticide formula- 

tions,   it  was  necessary   to obtain tne  latest  information on the cost  of the 

machinery and  equipment,   of  the pesticida!   chemicals and of tne  inert media 

such as emulsifiers,   surfactants,   clays and  solventó. 

Almost  all  of the well-known manufacturers all   over the world were con- 

tacted   through  Ietterò,   followed  by   telegraphic reminders.    Very little infor- 

mation was elicited,   and was generally  vague and off  the point.    The   information 

supplied by UNIX proved     useful  in completing lao present work on schedule. 

A   standard  format   for evaluating the capital  cost and the cost  of produc- 

tion has  been used for each group of pesticide  formulations.     The profitability 

has been calculated by  subtracting the c.i.f. value from the coat  of production, 

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

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

concentrates would be profitable.    The net profit cornea to about LD 220,000/year 

Tn the case of wettable powders,  the marginal profitability is the result oi 

a low production rate and high processing oost.    Pbr eiaapU,  the production cost 

for wettable  sulphur  is LD 252.2/ton against  its c.i.f. value of LD 14l/ton. 
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4 

The  formulation of aerosols  is another area  in which marginal   losses can 

be anticipated.    This point  is well  illustrated  in the previous section, where 

the cost of producing  the  equivalent of an item   (Pif-Paf)   now purchased   in the 

united Kingdom is compared with  the present  import cost. 

The estimated over-all   orofitability,   in Libyan dinars,   of  formulating 

ï >ur important  categories of pesticides  in Libya would  be as follows: 

Category Profit Loss 

Aerosols 65 300 

Emulsifiable concentrates 253 531 

Wettable powders 7 063 

White oil 35 185 

260  594    -  100 685   Net profit  L59 909 

his is considerably  less than was indicated in  the pre-feasibility study,  which 

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

implementation 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 oil.    The implementation of the white oil  project may 

be rief'erred till  such time when the test reports on the recommended feedstocks, 

namely  the  fuel-oil  blendB,   base-oils HVI-I60B and HVI-56O,  are available and 

•rie final   selection has been made.    The test  samples may   be sent  to  the research 

laboratories of the following white oil  processing concerns: 

Shell,  Brussels,   Belgium 

Shell,  London,   England 

I.C.I.,  Haslemere,   England 

Sariaf,  Faenza,   Italy 

Solplant,  Milan,   Italy 

Afrasa,  Valencia,   Spain 

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: 

Assistant Chemie il Engineer        (white oil) 

Assistant Chemical Engineer        (enrul si fiable concentrates) 
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Assistant   Chemical   Engineer (wettable powders) 

Assistant  Mechanical   Engineer (aerosols) 

chief Chemist (quality control) 

Draught, smun (mechanical) 

!'he  Chemical   Engineer  In   "hnr^e,   would guide and  assist   the manufacturers 

or  suppliers of the plants from  blue-print   to  installation and commissioning 

stage,   in  the  following manner: 

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

Prepare chemical   plant   layout  and work details; 

Trepare mechanical  layout  and work details; 

¡repare electrical   layout and work details; 

Prepare utilities layout   (steam,   water,   electric  supply); 

¡'repare effluent  disposal   layout  and work details; 

Prepare building  Layout   (factory,   administration,   laboratory, 
water supply,   sanitation etc.'1; 

Time scheduling. 

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

all   economic unit  (that  is,  a profit-earning one),  it  should not be dismembered 

into units and  installed  separately on different locations.    The chemical  indus- 

try has seldom prospered as single units; in the form of a complex,   it  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  it. 

Let 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 is 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  waBtes in the other units,  such as emulsifi- 

able concentrates, wettable 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 neutralise losses and build up profits. 
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lant  capaciti«» 

Brief review.     In order  to  explore  the  feasibility of establishing pesti- 

ile   formulation plants  in the Libyan Arab Republic,   two reports,   namely   the 

: re-feasibility report and the market  analysis report,  were prepared  by UNIDO 

?xpf-rt.8 and submitted  to  the Libyan Governmen* . 

The pre-feasibility report   submitted   in  September  lf/M(   showed only   *he 

nnsolidated yearly   import  figures and   the corresponding e.i.';\ values <.f   the 

pesticides under consideration.    The volumes :>t' neither the  current  and  pro- 

meted  requirements of each of   the presently   imported   formulations were analyzed 

rmr were   the chemical   composition and   the c.i.f. values -f  'heir components  high- 

lighted.     The omission of this  basic   information irakés it  difficult   to  estimate 

the cost  of production of the  individual   formulations.    (Further information  is 

presented  in table  ?.) 

Some process outlines have been given for the manufacture of white oil,   but 

nothing has been said about  the emulsifiable concentrates,   liquid  insecticides 

or the wet table powders. 

In the caBe of white oil,   the domestic requirements have been set at 

?,00() tons;  another 8,000 tons have been ear marked  for export.    The sum of 

these figures determines the annual  plant  capacity,     (it  is  interesting to  note 

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

The pesticides market analysis report  is included in this volume.     It  deals 

at length with the present and  future requirements for certain formulations used 

on crop»,   in public hnalth,  on livestock and  in the household sectors.    The c.i.f. 

value of each of these formulations has been  indicated.    However,  the composition 

and  the c.i.f. values of the pesticida!  chemical and  inert media present   in a 

formulation are not given. 

In part  II of this report,   the market analysis expert hat-, also diacussed 

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

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

¿7,000 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 these 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. 
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PI »at capaciti«».    Tabi«  3 shows that  the domasti c demand for white oil, 

Ka:; ',i6   ton» in 1973,   riete to  1,000 tone in I98O but   fall» to 900. tone in I985. 

f,¿ ,  with consideration for exporte,   the capacity of  the plant has been set at 

*   one '8-hour shift.    A» both domestic requirement» and exports increase,  pro- 

ti, t ion can be  stepped up accordingly,   that  is,   from  5 tons per one-shift day 

•\, ir; tons per three-shift day.    At  full capacity,   the plant will produce 

#,-••' tons of white oil per year. 

"ne requiraments for emulsifiable concentrate»  (including liquid ínsecti- 

l.ies^   is expected to riee fro« about 3,000 ton» in 1975 to 5,256 ton« in 1985. 

Ì.rre nine major insecticide  formulations are to be manufactured with the same 

quipment, production must be stopped and the machi nary cleaned after each pro- 

|j tion run to make ready for th« next formulation.     Because of this frequent 

Cleaning and washing,   the plant would operate on a six-month basi»,   that 1», 

I5   day» a year.    The plant'» capacity if fixed at 10 tons per 8-hour shift. 

|s the demand for product» rise», th» plant may accordingly be run on a two- or 

|hree-ahift basis. 

I       The weed killers (EC and WP) will be manufacturad in a totally separate 

feet ion to prevent contamination of other formulations.    The costs of construc- 

iun and of production of this unit have been apportioned between the EC and 

P plants. 

Since the demand for wet tabi e powders i» axpeotad to rise fro» 605 tons in 

197 3 to 1,342 ton» in I985, the capacity of tha production unit has been sat at 

tons par 8-hour shift.    To meet th« minimum requirement,   th« plant suit b« run 

trn a single-ahift basisi as demand increases, th« plant will have to work on two- 

Dr three-ahift basis.    A» with EC», because of the naad for frequent cleaning and 

preparation for the nazt formulation,  the plant will  function on a sis-month basil 

The required production capacities for th« various pesticide formulation 

plants over tha ten-yemr period 1975-1965 •*>• aummarised in table 4. 
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Tablt 4.    R*qutr«4 proáuctio* oaamcitlaa of pro j «etat 
paaticiéa formiti toa planta, l«T*-i?§5 

Formulât ion Capacity 
( toaa/fc-fcour akitx) 

Whita oil 5 

aauliifiabl« concantrataa lü |/ 

Wattabia powdara 3 |/ 

A aro «ola 5 

§/    Iaoludaa • aapa.rmta unit far WOT* kill 
witk a capacity of 1 toa/lwur. 
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I .       Si • i ! .i) ìiiìr 411 .„(Ai       li 

...    ''"ttfte mu m»*»ci|it,»t i,.i.»   -I   . r,.gaUH;ki. 
.      '•"• «MMf«sture  "f MàiU »n 

.ilhilH  will-*    »re smuul actur«>d  (tigurt-   1)   fr>>m  »piñal« enü   **n#int*      i ; n, 

K AI«   v«ouus>-diBt.11 lat i >n product«   *t   parafimi«,   mi led »uri   napH h«n 11 

« «   orudt-s,   the  choic««   ci «pendí 114 un th*-ii   final   us«.     Paraffini«    < IUIIRH 

• i¡ products   1 UM  in denn 11/ and Viacom ty,   generally   known «a   1 «ehm cai 

. ;-.      Thsy  are   usad   m   textil««,   cuaiwtic«  and   as   insecticide   vehicle«. 

>   r«finsd lubricating   >ili iron naphthenic  bas«  crudes  find  their   appii'-a'i   n 

.   trie pharmaceutical   industry  and in food-handling smchinary.       liaaic  data    i. 

s <m unit  Operations in a whits-oil  plant   are presented  in annex  V. 

In order to  differentiate the two groups,   sos» of  their physical   properties 

and charactsristics are  reproduced in table '>.        Inspection of  this  table 

reveals that the Medicinal   oils are col ourles« aitd hi «*!•>   in datisi ty,   flash- 

point and above ail   in th« viscosity,  than the  taoamosJ  oils. 

IMI«   5.     tMOiflOStiSSM of «Jut« »lis 
(láéttjr rafias« las» sil«) 

Rslativ» Aaaaitjr 

Fias» soiat 
IP i*° C Ma. 

Colear 
IP 171 mm. 

Visoositjr el 
37 .S° c 
(SSM) 

60° C 

Ultra-sails* 

Lisjaiá 
paraffla 

0.07-0.89 

O.09 

Light °"* 
•II 

oJi-oJii 

155 

Î7 
(m> 

<M 

»    "*» 

ut 

0.5       1 

H-10 
(114-140) 

le-ai 

(New fork, 

tfcfiW 

Wilis* A. Qraaa.aaf D. I. Steven«, 
11,  1960)| UaMth A. Keaa 

vol. Vt{Wmm 
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.'hara   is  « wid*   vanity   .J!"  twchni..ai   .,ii„,   ,»»<;>.  misuiii    '      ,iui: 

i u . rumati t ,       Th«;   »peci li ca* i on»   ( rAi )    ii   ' t-eLninai   ,>r   u  wti.it   ,,i. 

.Titnh   P*tr. j**um   (iir),   »r.   tnvei.     ¡, aiu.. x   III.     7hi ^   ¡jart¡cuiúi 

4:     »  ni M mum  uiiuuì pti*t-u   f.-niuu«-      l     *',,'.;     a   ,,:••., 1 »• i ..;.   ui.^.  , , 

:¡    »iiiMon,;   ' 1    < .; at    •   .   '•';  ;;,.jt      - .  );    ;i ,     ^ ,.v     •> 

'•    ' • and   *   rialti mmr.   ;• .tu'-,   •   ,.'      j   -      :,        heue   pr    .   r' , .-.-       ¡ 

i-ai.^e  c »vcreu   b^   ti,    w    •••     i      .,«      an   .y    i-;:    11.     «a, •• 

Üküioa  ul   ffaxfivcit   ii^e,  nu   ijfjBe   -ut.     :h^r.    IG   I.     pi~«ei,t 

*'.nf up a  piani    ti   Hit-   manufacture   ,i   ,uu>   i%:-c-  on.-   1,    the  i.n., 

puuiic,   out   a  t)i««iuii4j piant-*-'   t\uv  ti i-ti»o,y   .n-ei.   instai   >-u   ut.   A/-,. 

.   &> mi  airman,   in   i } "   .        Phi«   pu;,     wu      m . ¡r.   1 ",}>,{.,  .   ua;;«    -,1: 

"?B  tu  produce   M3,vH>i.   t   j.s^i.m   .¡1'  vu: mua    unncaU op     1   ¡,,   suc. 

'«i   éwarti,   di«««l   m.pin.-ti  mini   t  .t   i lidu.-f ri .i,   jiui'p.iH^ii. 

The  bas«  oiiiì   une.   in   s h*-   in BILI j up plant   car   provide  u  auitai 1 

1   'ha rafimiif plan*.       Tabic   <    -!   w.-,  »he pi,, M cai   pr.t. TUM I^. 

Ii;i "1   tn«  b»av   JUB,     A   ;i   ,JC  ..  mpansor;   ii'  theae propartida wi ' 

'he  itMHtaxa oil    would  iiaTMw  a^trn   .lie OID,^   tu   uaafj    »ila  auch í 

K>.«it¿- HV1-16ÜB  aim 'Wi-t>   i'or u¡i.   as feedstock. 

Table  t.,     Risicai   proporli ufi arm characteristic» 
uf some uaut-   als a/ 

Pt^óioai prosarti«« M/l-61) HVI-I60B            HVI-65O         MLJÊ          í.,vU|ua. HA 

i3coiitjr(«#»t 210^F 4.5-^ ii.i-i?.i 

H ur point     -  tua«.;          -15 -ü 

our aWM (•**.)               i.5 3.5 

t¡.   m tt>a/f (a»x.)                0.05 0.O3 

"•''  l«*».)                                 O.ül 0.01 

iaah-aoUt °C (un.)        204 ¿26 

il.6-34.7 10.5-11.í, 

-6 -21 

O.O5 O.O5 

0.01 0.01 

367 219 

t*    ***** Patrol«*» Hviufacturlnc Oo., Tripel i. 

§/   UH  « high viacoaity iaáax;  MV1 • RMCíWI viscosity 1 

u.i 

Ü.01 

21 i 

I'M pol 1. 
Oli,   «ini«try of futróla««,  Tripoli}  Rational  Oil  Corporation, 
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1 III'      "TI Il' ' OO1'':    '.   l'i' f    I1     '   •'     *  l.fl'.C [¡¡'     lu-        liilQltllM?      Vi'   'IT! 

•    - .H"        i i :;    ' U,'    .'till]   t'i'''lt;<',     H,   i y,'     i'ia::MT     >' 'i:v V : h< f!    I i: 

[••¡'•i-i   M .; .    :     ''ir [nv'i'ii',ii   ¡'i' |'<i*   I:í; ai.ii  '"haraf ' <TI r, ' i <   , 

1   l I..1 '      !!». I i'C '   .     :., 

i      . .    w. i t '•>   t ai. .i. •• . -i   i ••    'M'    ' ' i' i:. i . ; .   vai u cu     1   • h<-;u;   . i , 

t > '    ."i.   .  ",.    f  .   . i    .•- '     -^   >, '   !•)•      .."'.'"lioi-   'he  rel'iiiiiif- ..; 

.    ,,    tift:;»,'     i ..-. jU'V  w:i'o     ¡     wi i i   pivvc   oO'momie   remai!'?   to  ue  ü. 

"¿t.iui v'un:   .,r  (1 ai • ,   .a.;        i]¿.     The Ja'ional  Oil   porpora' ioti  repori a   trw 

..;;<      :    i he   refiner,    !ì.I 1      i .   ar   feedstock   for  the  manu far *ure ni' oaBe   'ile 

......      i.     The  ¡>r"f«:¡;.    i..v   I    •  ¡   nay   be  rou.-hl y  Bummed  up   n    'he  f'l lowing 

. .      i/aeuum air ' i 1 ¡ ai i .•; : 

.»i'I ridi e  <- i ', 

¿Utfl lit'       i ! 

Gyl i ndei      i '. 

til t umen 

oolven4   eilra^'iiii.     f aromatics 

De—waxing 

Vacuum disi.i 1 a* .^n 

I:   will  ;   ''.-   'he   presen'   set-up     f   'he  A z-¿Latti a  refinery,   such  a  unit   would COBI 

•x-   u'   it.  ¡0 lo LD l'j mil.i.h,      1     wiuiù appear thai ¡such  a costly addition to 

• .'.e ex•:5'ing installatici, at   Â/,-^awia,   «imply   '.v cater   the  feedstock require-i 

me;.':;     .   a 'j-1 'n/o-hour  shift   wri i ' o   >il   piani,   would be  advisable under no cir— 

cumstaiiCi..!.-.     If,   however,   it   oh   uid   beo Jme justifiable   t.,   establish a  lube base 

ila manufacturing plan*   oaeeo     n   indigenous crudes,  a  suitable and cheaper 

l'eeuü'-ok   for   the  white    >iì   pia;,     would   be ensured. 

Gat; end i'ue1   oils as substitutes.       The Az-£awia refinery  will  procese 

vai   at i:. oüj"iieric  pressure) abou4   7';,tOG  tons of iir.ißa and  üssider paraf finie 

crude ¿i'.r year,   to produce a v;u-ift,,   of fuel   oils,  namely liquefied petroleum 

gaa  (LPu)  naphtha,   kerosene    1J ,   1 î^ht  gas oil   (LOO),   heavy gas oil   (IIOO) and 

fuel  oil   (R)).     No bitumen is  produced  in this process. 

examination of the  physical   properties and characteristics  of the three 

oils tabulated in table Y  reveals that   the viscosity ol   LOO IB   3, 

¡100 is nearly 6 and that  ol'  fuel   oil   is   144.      The first  two oils have low 

viscosity values that render    them unsuitable for the manufacture of white 

oil.      i^el  oil,   on the other hand,  has a very high viscosity that might not 

be lowered to required specifications even after a drastic refining with 20$ 

oleum.    However,   this possibility needs experimental verification. 
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Tabi o   I.     .'.proi l'i'iíil i'MiH  of   1 i¿_"ht   ftan  oil,     (n;avy  ,;as ml   arici   ¡U' 

lli^nical   pi-i))(;i't i (j»  und 
airactemati' s 

,p.   'íi-avity   1 -../ "i: 

.'i.tr.h   pi) int.   °C   Irrin. ; 

i.ifjht   ¿;ac  or avy ¿as oi1 

10? 

!-,c )Oity (08) 

0.1 ? 

(4^.5) 
0.3-0.4 

,y) 
'(0 

i.i. 

29a ir>9 

t    jf.Tc  (3SU) 

>u. phur   <t.   (max. ) 

.it er, vol .,    (max. ) 

• M.'di mente, wt  ,,   (max.) 

Initial   boil m¿ point, UC 

.•ina.1   boiling ptjint. ' C 

I'our  puin1,"C  li___ 

Source:    Az-Zawia refinery. 

It   IB recommended  that,   in order  to have  th" r;:;uired physical   proper- 

ties and characteristics  111   the refined prouuct,  the heavy gas and  the  fuel 

• al   be mixed into 25%,   'y\l ami 75/* blends refined according to  the process 

described below and  the physical  properties of the samples determined. 

if   the properties of  the refined samples conform to those of  the  standard 

.sample,   it may be emulsified and sent  to the  Department of Agriculture  for 

ucree/iinj and clearance, to confirm its suitability for use as a apr^y  oil 

(white oil  UC).    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 oct-un of the Az-Zawia refinery,   the 

heavy g*B oil  stream (which ia being blended with light gas oil)  can be 

tapped off separately if recpiired for the manufacture of white oil. 

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

The propesa 

In order to remove Bulphur and aromatic compounds from heavy oils,   the 

refining is generally carried out with 2O/0 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 II). 
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.'ulplKmat,,.  ir,  a In^KuUcn   i•  „r  carbon   nlcel   water-jack,, ,:d  V(,n,l , 

-"  w.M    :    tur:,o-a.,-ilat.or.       The   ,,-HT  »ule  of   Ihe ve.no]    u;   ro>,forced   ;,' 

:     '••«<••"   .^in.le^  ,r oar'l»,,,   .leei   t,.   pro'ect.   -he  main  ven.el   a^noi 
• ...'• 1 i/<;    or J:JJ .J;,. 

;jOÍ" nilXi-': Up",¡   ,h" am'^"-  •"•  'antics  protra,   Ih« .puanut.y   -f  M,,   ae i d 
.-     vur.es   between   rx>/  •,,  «;.>,' by  „Clßilt   of   t.he   ()ll   uccu.       ^   nui phl)l;aU^ 

••• ^  vary   iT„m   1,  to   W mmutes,   unce  again   depending on   ! ho  au,l , t.y   of 

•••      :1   used.       Heat   is  released owing to   the  oxidations  oT aromatjes   t,,'' 

••c'.c  sulphon.c  adds and the dilution   of  the  acid  from '.i<>/   ..,  about   70,:. 

.    recommended   nul phonation  temperature   for lubricai mg oil c  ,>f   100  Mlj'   '"' 

'        '•'UV'   ^Up;ÌSC0B'1Ìy'   " 55° +0  60°C-       In CaP8 the  r*^** has 
,>     -U (   »   3^c.)  at 100 P viscosity,   the temperature is maintained at 

•» "0 C     When   the acid treatment has  been  completed,   the oil   sludge is 

...i-harged  into a settler,   whence   the oily  layer  is pumped Lack   for further 

:   ornent with  fresh oleum.       The acid treatment   may  be repeated till   the oil 

••• ".loarles,,.       The treated oil   iB pumped  to   the  intermediate  storage tank 

•••-',m capacity)   for interim storage.       The over-all   sulphonation and 

••-•:n¡íí operation  should take no more than  1   to   I.5 hours. 

The treated oil   ia pumped to  the ncutralizerf   which ig m  Q<¡ ^ ^ 

i.-.-ator,   at  a rate of 1   ton/hour and is continuously neutralized with a  V 

...^c soda  solution.    The acid-free oil   is  fed to a rotary disc contracter 

••  any other continuous-type extractor,   where it  comes into contact with 

-•". ¡! - H20 solvent  over a number of extraction  stages.      The oil,   now free 

ahogany acids,   leaves the contracter in a direction opposite  to  that  of 
:.'-• solvent. 

The neutral  oil   overflows into  the drying and decolourizing vessel, 

— the oil   is mixed with 0.1* to  2% of the activated clay,   both to remove 
V:n'Ure *"* t0 dec°l°«rize the oil.      The oil-clay mixture is pumped to a 

rental  centrifuge for continuous filtration of the oil  and removal  of the 

-ay.      The oil   iB collected in an intermediate storage tank either for direct 

«¡ung to the emulsifi.ble concentrate plant or to the bulk storage  tank. 

The methanol-water solution containing the mahogany acids is discharged 

'he fractionating column which separates the CI^OH from sulphoric acids. 
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Suiphonic acide,   when  treated with  GaCu    or No Co   ,  yield calcium or sodiun 

rulphvJiiaLuj,   which arc   important  wetting agenta.       'Hie methanol   ia returned 

to   the methaiul-water  solution   Lank. 

Disposal  of wastes  or by-productB.      The two   important by-products of the 

process aro sulphonic acids (mahogany acids) and sludge.    The sulphonic acids i 

neutralized with caustic  soda to .yield  soaps,  which are useful   emulsifying 

agents.     Hie  sludge acid is diluted  to  10,1 acid Btrength.    The  sludge  is 

thereby hydrolyzed,   and moot, of  the    hydrocarbonB   (oil)  are then  separated 

as "liver" which is used as fuel.       The diluted acid íB brought   into contact 

wit.li  flue gasea  tu hasten  its concentration from  JO^ to 90,1.     ifaite m] 

sludge  is also processed to recover water-soluble  sulphonic acids 

("green-acids"),  which are powerful   emulsifying agento. 

Plant specifications 

The detailed specifications of a white-oil  plant with a capacity of 3 

tons/0-hour shift are presented below.      The basic  data on some of the unit 

operations are presented in annex V. 

I.    oui phonation; 

A.  Sulphonator (reactor) 

1. Number required 

2. Type 

3. Ho mi nal  capac i ty 

4«     Dimensions 

5.     Terminal procesB 
temperatures 

One 

'.tater jacketed 

1.883 «3 

77°F 

D (diaaeter)- 1.25 • 
H (height)    - 1.75 m 

Inlet - 

Outlet 

ContentB 

90°P 

140°P 

6. ¡affective  heat-transfer 
area 

7. flat erial 

0.    Turbo—atirrer 

2 m 

Plain carbon steel  (with internal 
perforated lining) throughout 

3-10 hp (horsepower) aotor with 
variable-speed gear etc,   220 V AC 
Peripherie!  speed at blade tip 
6OO-70O   ft/min 
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(>.     Inlets and outlets 

10.     Instrumentation 

11.     Pumps 

B. Settling tanks 

1 •     Number required 

2. Type 

3. Nominal capacity 

4. Dimensions 

5*     Material 

6. Ini eta and outlets 
(for each tank) 

7. Material 

8. Pump 

9«    Instrumentation 

Inlets:     D 5 cm,  4 required 

Outlet:     D - 7.5 cm.,   1   required 

Sample cock:     1  required 

Vent:   D = 7.5 cm,   1   required 

Level  indicator 

¿Sight glass 

Temperature recorder 

Miscellaneous 

(a) 1  hp (220 V AC) centrifugal 
steel pump H =  10 m 

(b) Water-circulation pump,   2 hp, 
H - 15,  capcity 100 litres/ 
min,  ini et/outlet D = <j cm. 

Two 

Vertical with conical bottoms 
and dished tops 

2 m3 

D-1.5m,H«2m 

Plain carbon steel or a better 
•ubatitute 

Inlets:    D » 5 cm,   2 required 

Outlets:    D - 5 cm,   1 required 

Sample cock:    1 required 

Air vent:    1 required 

Plain carbon steel or mild steel 

Mild steel centrifugal pump 
2 hp motor,  220 V AC 

A level indicator and an overflow 
mater 

C*    BTiP«* oil  (%0ld) feed storey t^ 

1.    Number required On« 

2*    ^P* Horiaontal, all welded 
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3. Nominal   capacity 

Am Contenta 

'), Dirnc/ióione 

'). Cuñal fuel ion 

Ini cm,   outlets and 
coiinuxiiriB 

Pumpo  etc. 

10 mJ 

Refined minerai oil   (0.1-0.?ju HJ30, ) 
?    4 

D =   2 m 

H = 4  m 

All-wulded mild steel   with flanged 
and  dialled head.      Head thickness 
i  in.   (  = Ü.625 cm)  and  «hell 
thickneBB !)/l6 in. 
( - O.Y75 cm) 

Manno l«.-:    Alj cm;    Bkimmer:    C.?5 cmj 
dram:     5 cm;    open inj;     ?.'j cm; 
gau^t;  oonntarions:       4.2 cm; 
vunt:     5 cm.;    level   indicator 

hp;      10 gal/mm ( =-  ft  i/min).    hoad> 

10 m  (with flow-meter showing 
VJ-'JO l/ mm flow/rates) 

II. Neutralization 

and oil-water separator 

A.  Neutralîzer 

1.    Number required 

?.    Nominal   capacity 

i.   Typo 

4.    Connexions 

5.    Agitator 

One 

D -  1.0 m 

H =  1.5 m 

Mild steel,  reaction kettle with 
a turbo-agitator 

Inlets: D = 5 on,  2 required 
D « 5 cm,  2 required 

Hand hols:     12.5 x 20 en, 
with psep hoi «j 
agitator opening:    5 cm.| 
overflow. 

iype:    90-csi impeller with baffles 
(90 rev/min) 
Itive:     2 hp,  220 V 
single-phase, 60-cyoles     AC 
squirrel-cage induction, with typs 
PB reduction,  12,000 rev/sun 
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<l| 

III. 

D. Oil separator 

1 • Number required 

2. nominal  capacity 

3. "type 

4. Connexions 

5»    Pump 

une 

D -   1   m 
H =   1.5   m 
Partition  wall   10 cm below  the 
top,   from   t he centro 

Mild uteel   vortical   cylinder with 
conical   bottom 

lnlel:      D       ') cm:     1   required 
Outlet:      5   cm,   'J—typ<;  over-How- 
aiphon   (V.r  wa'or,   with  one 
bottom  outlet 
Outlet.:      .\'j cm ,   I   r.-quired 

Mild  steel   cent riluci   pump,   1   i,p, 
??\)  V AC,   ¡I   .   1o m 

iäxtraction of maho/rany acids 

Any of the following continuous-type extractora may b« used: 

1. Rotary disc contractor  (RDC) 

2. Mixco (Oldhuo-Hushton)  extractor 

3. iicheibel   (York-Schcibel ) columns 
(with alternately packed compartment   for coalescing) 

A.    Tribal  coiumrj       (a unit of the mixer-settlor tyn>.) 

A.  Specifications 

1•    Number required 

2. type 

3. lío mi nal capaci ty 

4.   Number of «tafea 

5.    Aji tat or 

One 

Any of the above 

1. Oil - 1.1138 tone/Wr -      1.328 m^ 

2. Solvent O.'jOOO , 0.57Ó m3 

Û6Û3 tonaAüur • tmî? 
(Solvent  10fu CH OH) 

6 to 8 

(a) Motor:     3 to 5/hp,   220 V AC 
60 cycles 

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

Ota« 



. .     Instrument;.! ur Usual 
Flow meterá at ini ele 
Oil :     ?•}  1 /min 
Solvent;     10 l/min 

'fct.lu.nol   bulk ct.Tt4j:c  lark  (outsidu) and methanol  feed taiik 

A.  liulk  storage tank (outside) 

1.    I.uriuer required 

,\ I«omi:ittl   ca.jif.ciy 

'•>. 'i'ypc 

H> Dimensions 

[>. fctterial 

6.    Connexions, 
inlets and outlets 

7.    Pump 

One 

30 tonB 

Vertical,   tank with covered top 
and a level  indicator 

D =• 4 m 
H -  6 • 

Hi Id steel  coated with:    phenolic 
resins resins 

rubber (OR-S) 
cpoxy resins 

Chi o ri met or Uastealloy-C 
(too costly) 

Inlet,   D --- 7^5 omj     1  required 
Outlet,   D ^ 5 cm;     2 required 
Air vent 

Stainless steel centrifugal pump 
with 2-hp motor,   220 V AC 
H -  15  » 

ü«    'iethanol  feed tank 

1. dumber raqui red 

P. IJosúnal  capacity 

3. Type 

4. Dimensions 

'j. Iktenal 

6, Inlets and outlet! 

One 

5 tons * 5.76 wr 
(70j£ methanol solution) 

Horisontal 

D -  2 m 
H - 3 m 

Same as for sulk storaf» task 

Inlet: S - 5 cmf 2 required 
Outlet: D - 5 omf 2 require« 
and 10-om holt for a sásiag unit 
(l-hp motor) 

7.    Puss? 0.3-hp centrifufal pusp 



V.    frying and bioachxug 

1. Number required 

2. Type 

>.     i-ommai   capacity 
and  di meno ions 

4.    Connexions 
ml etB and outlets 

5. Agitator (mixer) 

6. Material 

7. Peed hopper (for clay) 

VI.    Horizontal continuous centri 

1. Number required 

2. Nominal capacity 

3. Type 

4» Over-all  dimensions 

5. I**ive motor 

6. Material 

m'    l*odn«>t - i^er-diate etc 

1. Number required 

2. Typ« 

3. Nominal or pac i ty 

4. ttMnaiou 

One 

Vertical,   cylindrical   venn.-l 
covered  top and conical   IK.- I t..>rn 

D      0. 5 , 
H      1   m (       0.5 m ) 

Inietti:     D      5 ernj     ^ re-uirou 
Outlets:     Oie near top;     j      <>  cm 
1   required 
one at   bottom, 
i) -  5 crnî     !   required 

? to   .1 hp,   ;>?0 V AC,   wi  h variable- 
speed gear 

Mild steel 

Screw conveyor with a feed-hopper 
(    U.I   m ) and a Star feedert 
Ifotor for screw-conveyor      0.lj hp 

One 

Ton^    (solida,  0.2 tons/^i) 

Continuous,  horizontal 

Length:     1  m;   width:    ü.^ m; 
height:    0.7 m 
Slurry entrance:    ^ cm 

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

Basket,  screening and piping, 
stainless steal  J04,    lousing and 
base,  caat iron 

One 

Vertical, oovared top and oonioal 
bottom 

0.5 m3 

D « 0.75 •», H . 1 m 



140 

I rilo te  .uni   'ut let« 

Material 

Product (r«fin«4 »maral  oil) etor 

1. »umber required 

¿. Mo«inai  capacity 

\. Type 

4.     Dimeim n, 

'.>.     Inlets ajid nutlet« 

> .     Hump 

Inlet«: D . l) o«, ¿ required 
(Xitlets: 0 > r) o«, 2 required 
Level   indicator 

Hi Id «tee I   i:«n tri fuirai   pu»! 
2 hp;     H  -.   l1) m 

Ni Id steel 

D -  r;  m;     H -  3 m 

Inlet:     D -   5 cmj     1  required 
CXitl et :     i)   • 5 cm;     ? rerjui red 
Level   indicator 

Aid eteel   centrifugal,   220 V AC 
? hp,   h »  15 m 

'-•  ^ulk-atorage  tanke  (raw Materials) 

A-  **—** dioiil  oil   (? weeks«   supply) 

1. number required 

'. Type 

i» nominal  capacity 

At Dimensions 

í>. Connexions 

6. fetenti 

7. PUMP 

Pi, Steam-hoating coil 

B- W& 9Ì1W 0 -»nth«' 

1. Number required 

?. T^P« 

One 

Vertical, covered top and air-vent. 

34 tons ( = 1ÜÜ m3) 

D - 5 m 

• - 7.5 e«,  2 required 
D » 7.5 o«,  1 required 

Mild eteel  throughout 

Mild eteel  centrifugal puiep 
2 hp,   H - 10 m 

One (botto* of the tank) 

One 

Vertioal, oovered.   Air vent 
(«peolal for 2(3$ olaaa) 
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';. No mi na 1   capac i t,y 

4. Di mon Bi oris 

';. Inlet  ai id outlets 

o. Material 

7. Pump 

<*)C tona  (   -  U).'j  mJ) 

D -  5 m;     H = 5  m 

Inlet:     D * 7.5 cm»     1  roquirrd 
Outlet:     D = 75 cm;     ? required 

Plain carbon Bteel   througnoul 

Mild Dteel  centrifugal  pump 
? hp,   H •  10 m 

'•    Methanol »nd mahogany acid» recova unit 
îhthanol-water fractionating coluan 

1. Number required 

2. T^pe 

j. Nominal   diameter 

4« Number of piatei 

5. Plates - specifications 

6. Plate epacing 

7. Working preaeure 

8. Maximum working temperature 

9. Material 

1. Nimbar required 

2. typ« 

3. Nominal  oapacitjr 

4« Haatiiif «arfa«« 

• io»***» itili 

1. »mam er required 

2. typ« 

One 

Bubble cap tower 

20 cm 

21 

6 bubble cape: D = 5 cm 
downput: D « 2.5 cm 

45 om 

Atmospheric 

115°C ( - 240°P) 

Stainless steel 

On« 

Uhjaoketed kettle with heating»-coil 

350 1  (. 100 11 fai) 

2.69 "2 (- 2° »q ft) 

j-y 



Cooling surface 

.     Material 

,.     Opera* ni/j pressure 

3.75 "'' 

Tubes:     tube-sheet  and bonnet, 
ctainleot;  otou^   iu',;     oholl:     plujn 
carbon  olcel 

';  lb/in'' 

D.     3olveut-8tili   feed QUMD 

• . ¡-.uml't-r  t'bjud'cii 

. !.':-.' <.•••  ci.pac. '.„• 

•. Ciu.r^c* or   .< i' 1 ; iuici 

!;• Inlet  ai.i]  outìct   :uaen 

'.•• ¡leaf 

'. !*'. -:• 

-. Ma i erial 

7w<» 

;5 l/min 

¡jinjlo-etace con ; ri f'ujal   pur,p 

CH.OH + I¡o0 + oui phonic ¡¿cid 

mixture: at   ?.'jJC 

2.5   en 

1ù m 

; hp   -20  / AC 

Cast   iron  (high silicon) or 
stainless Btcel  J04 

Jctluu.»--:  ai.u maJio.mny acide atorare tanke (from fractionating column). 

•e*!ia..-'I   intermediate storage  tank,     (üee IV.3. Methanol  feed tank above) 

• iJiojany acidG   3tora£e tank. 

• .   Numbfci' re ¿ui rod 

!•   iioituuai  capacity 

3. Type 

4. ¡Amendions 

5»   Connexions, 
inlets and jutlets 

One 

10 

Horizontal with dished anda 

D = 2 m;    H = 3« 

Ini eta z    D = 2.5 cm,   2 required 
Outletat    0 - 2,i cai, 
Manhole 45 oa 
Air vent 
Level indicator 



_).<•>. 

o.   Storiai 

7«  Puinp 

Plain carbon otee] 
(room coated) 

1  l»ft  H «  10 m 
Cant iron  (high silicon) 

U-    Swur-ooulimr of ^QV    (with under^-round tank) 

1 • dumber required 

2. Type 

j. Number of trays 

4. Size of trayB 

3« Distance between each 
tray 

6. Inclination of trays 

7* Spray no zaleo 

One 

Caocade trays (square) 

15 

1.5 x 0.3 m 

1 ft 

60° 

Vertical jets 



•1 .- 

Hequirfcmont s  ol' a  refined  mineral   oil   plant 

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

is a refined mineral  oil  plant with a capacity of 5 tona/day.    The coate of the 

machinery and equipment  for euch a plant and the annual  production coate are 

given below.    Further data are given in annex VI. 

Coat of machiner/ and equipment 

Unit operations or equipment 

Sulphonator 

Settling tanks 

Turbo-mixers with coaleecence tanks (3) 

Extractor (mahogany acids)   (stainless steel) 

Continuous filter 

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

Piping,  ducts etc. 

Valves,   fittings and related items 

Pumps,  motors,   switches etc. 

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

Storage tanks 

Äilk storage of raw Materials 

Partly finished products 

Intermediate storage tanke 

Miscellaneous 

Electricity and instrumentation 

Exhaust  system 

Safety equipment 

Unforeseen 

Total 

Libyan dinars 
(aj>prox.) 

7,500 

750 

7,500 

10,000 

5,000 

10,000 

5,000 

2,500 

7,500 

10,000 

25,000 

5,000 

5,000 

1,000 

5,000 

3,000 

1,000 

120,000 



Annual production oost 

Raw materials 

1.1    Heavy gas oil 
1,995 tons/ysar at LD 27«9/ton 

1 .2    20i, oleum 
825 ton« at  LD 2B/ton 

1.3 Methanol   (or furfural) 
75 toni at LD 36,toa 

1.4 »nil er»• earth 
30 ton« at  LD 30/ton 

1 .5    Caustic »oda 
12 ton« at  LD 46/ton 

1.6 Lineatone 
1,200 tona at LD ?/ton 

1.7 Packaging material 
(reein-coated drum«) 
500 at LD 3.44/drum 

Libyan diñara 

^6 ,000 

23 ,100 

2 ,700 

900 

552 

2 ,400 

JL J20 

87 ,382 

2.1 Electric power 
100,800 kWh at LD 7.5A,000 kWh 

2.2 Water 
10,000 a3 at LD 20A,000 m3 

2.3 Steam (10 p.B.i..-.) 
600 ton« at LD 1.2/ton 

3-  Management, laboratory and labour 

3.1 factory,  «tore«, administration and laboratory 

3.2 Contingenciee (10% of 3.1) 

3.3 Foreign «peciali«t (l) at LD 500/month 

4' Depreciation and amortisation 

4.1 Depreciation of building and construction 
(iff, of the coat a year - annex VI, A, 2) 

4.2 Depreciation of machinery and equipment 
(10% of the oo«t a year - annex TI, A, 3) 

4.3 Depreciation for transport veni olee 
(20% of the cost a year - annex VI, A, 4) 

756 

200 

.122 

1,676 

47,900 

4,790 

6.000 

50,690 

1,148 

19,305 

2,400 



4-4     Depreciation for furniture and miscellaneous 
(lO* - annex VI,  A,  5) 

4.5    Amortisation of preliminary and promotional  expenses 

5. Direct and general  expenses 
r)A     Maintenance expenses 

(4<f of Capital expenditure - annex VI, A,  2-5) 
5.2 Supplies 

j10- of !• Raw materials and 2.  Energy, fuel and water) 
(Note;  take only <j%) 

5.3 Sales and marketing expenses 
(10?. of 1 to 4 of Production costs) 

5.4 Research, development and training 
(5Í of 1 to 4 of Production costs) 

5-5 Contingencies (insurance, transport and others) 
(% of 1 to 4 of Production costs) 

5.6 Royalty 
2fo  on the total sales price 

5.7 Charges on working capital 
(10^ of Working capital - annex VI, A, 7) 

Total production cost 

Profit at a rate of % 

Total sales price 

Cost/ton 

400 

25t506 

9,410 

4,460 

17,330 

8,670 

8,670 

4,750 

LOBO 

54,098 

227,352 

227,400 (approi, 

m »370 

238,770 

145.5 



iL.   EMULSIFIABLE CONCENTRATES 
(IO tons/6-hour shifts) 

The  procesa 

The  process   "or the  manufacture  of an omulsifiabln  contrit rate  (RR)   iH 

-ather simple,     fchon a pesticidal  chemical   is   a  solid     (Tor example,   dinethoate, 

••••radifon,   Kelthane,   lindane  or DDT),   it   is   rirst.  ground  to about   ->0   flOO nesh 

R.S.3.   in  a hammer mill,   discharged  into an  elevator  throng,  a vibrating chute 

or  a  screw conveyor,   which   lifts  and delivers   it   to   th»   feed hopper  (fi-are   III), 

whence  it   flows   into the  mixing  vessel  (jacketed)  via  a weight  hopper. 

A known amount   of solvent   is  then  pumped  to  the mixing vessel.     If the  solid 

hemical  is only  sparingly soluble  in the ordinary solvent,  a powerful   solvent 

such  as iscporpanoi   or cyclohexanone may be used.    The  solution  is then diluted 

with  a relatively  cheaper solvent   such as benzene,  toluene or xylene.     Solubilit; 

'"ay  also be increased by steam heating the material. 

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

is vigorously stirred for about   5 to I5 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  system 

The specifications of a suitable plant  for the production of emulsifiable 

concentrates, the cost  of its mach.in.ery and equipment  and its annual production 

costs are given below.    Further data are presented in annex VII. 





i.   RMIJLSIFIABLE ^O.XKMTRATTi:; 
( 10  tons/R-hour   ;;hirt s) 

;>.c procesa 

The   prrvv-H3   f'ir the  • uinufact ure  nn an    •'• a i ni '"iriM o  r.on<-*>nt rat <•   ( VT. )   i.; 

i'ter  nirrplo.      v.K'n  a  pest.i'idal   chemical    i:;   a  nolil     (for   example,    ! ir « ! h'(-;' o f 

•adi^on,   k'eWiane,    ¡miañe   or  DDT),   lt.   i:;   ''irrst   ground   to  about   -;0   < ¡ 00   ' < f;i 

'..;.:;.   in   a  haíT-.er rr i ' 1 ,   dinchar^'d   into  an   < l-'va'or throng;   a  vibrât J :; -   "hV •• 

•••   i  s.-rrw   vinv\7or-,   whi.-h   lifts  and   lelivern   it    to  U,<»   fVod  hopper  ('"i  -.i--"   III), 

•:r.' ri"t-   it   flnwR   into  U.f   • i x in^-  vesrtel   ( ja'-ke t ed )   'li  a weifet   hopper. 

A  known   arr-o un '   of  solvent   ia  thon  pun pod   *o lixinp vosnel.     Ir   ; h 

.* '""inai   is   only  sparinrly   soluble   in the   ordinar.,   solvent,   a powerful    -. 

i-h   as   is,;p->rpan<••   or aye:ohexanone muy  hi-   us-.H.      Fhc  aolution   13  thtn 

.i'h   a  relatively  cheaper  solvent   such as  benzene,   toluene  or xylene.     : 

•i,    also  he   increased  by   steam  heating the   material. 

.1) i vnt 

- ; i u ' » '.1 

olubil it, 

When  the   solution  is   ready,   an emulsifier  ia  added,   and   the  whol"   :-.utuf" 

;.;  vigorously   stirred  for about   ^  to   Ie) minutes  at  a proscribed  tenperat ut"-. 

Tie  emulsifiable  concentrate  is   then   filtered  and  transfer-rod   to   '.he   »orviee 

ink,   whence   it   flown  by  gravity to  the   filling  section. 

The  Drocess 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   Byst em 

The, specifications of a suitable plant   for  the production of emulsifiable 

•onoentrates,  the cost of its machinery and equipment and its annual production 

•osts are ¿îven below,    farther data are presented in annex VII. 
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"*Méa4   Iniiimif 

Piffur« in.    DltfTMi of a plaa« to proiiiM •ultifiabl« 
(5 ««M/S-*ew Ai ft) 

ä 
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•-* «* «.*,,», 8,uip„.„,   for  lbl. ""•"' "»"• ««.I.  — ce 

"-   >"  «,   „her EC pr„p.rea „lMi  ,"*    ""•   "  "   ""»'"•>  "» ^.r.cor1B.IC * «parea with  the same  equipment. 

F-ant  specificata., 

•    Hammer mil 1 
(for  solid   pesticides) 

Number   required 

Type 

Nominal  capacity 

Peed  size 

Product   size 
(approx.) 

Material 

Motor 

Miscellaneous 

1'   Bucket   conveyor 

Number required 

type and capacity 

Height 

Material 

Motor 

-•    Feed-rtor 

(a) Peed-at orage bin 

Number required 

Type 

Capacity 

Dimension« 

Discharge 

•»tsrial 

One 

Swing-hammer mi.U with internal  classifier 
(non-clogging type) ¿assifier 

1 to  2 tons/h  of product 
(crystalline organic  pesticide) 

2 mm to   1  cm 

-30 to +100 mesh  U.S.S. 

Stainless steel   304 or other suitable 
material 
2 t0 3 hp,  220 V AC 

*   feed  chute  for the bucket conveyor 

One 

Centrifugal discharge 
1 to 2 tons/h 

10 m 

Stainless steel  (buckets only) 

2hp,   220 V AC with variable speed 

One 

Mass flow 

2 tons (bulk density 30 to 40 lb/ft2) 
2 x 1.5 x 1 m 

SíMÍ^Ír'  C0llectin« -crew for unifom 

Stslnls.. steel or any other mutable 
•six erial 



4*    Mixi ne yeuse1 

1-1  general  purpose 

Number  riviuired 

Typ« 

Can; .-it v 

Dimension 

Inlets 

Out ] ot 8 

Motors 

Material 

Inst rument s 

4.P Service tanks 

Number required 

Type 

Capacity 

Inlets and outlets 

One 

Jacketpd 

^ tons/h of BC 
Av.  density  1.1? s/nc 

(« Vfn x) 

D -   1.5 m; H =   ? m 

D =   1. ,'5 cm;  ? required 

D =  5 nn$  ? numbers   required 

D .  10 em (solids);   1   required 

D -  10 cm (turbo-shaft) j   1  required 

D -  ?.5 cm (steam);   1   required 

D -  5 cm;  1 required 

D -  ?.5 cm (jacket) 

Air-vent   for gases or vapours from 
the vessel 

(a) 5 to  10 hp,   230  V AC   for 
turbo-agitator with  variable-speed 
«ear etc.    Speed  of the impellor 
tip 600 to 700 ft/min 

(b) 1-hp motor;   1   required 

(o)   ?-hp motor;   ? required 

(d)  2-hp moïor for pumping K to the 
service tanks 

Stainless steel   V)4  (throughout) 

(a) Pressure gauge  for steam (10 to 
50 lb/in^ 

(b) Temperature indinator 

(c) Level indicator with light or alarm 
signal 

Two 

Horisontal, dished ends 

10 tons eaoh (for K,  density 1.12) 
D-2mjH-3m 

Inletsi    D - 5 OBI  2   required 

Outlet ai D « 5 cm,  2   rsquirsd 



-1 ' '. 

Matprial 

Malathion-'ft 

Mixing v..»! 

'Íumber required 

Nominal capacity 

Dimensions 

Motor (turbo-agitator) 
>nt ri fugai pump 

^.r-vent 
level  indicator with  light   signal 
Stainless steel   )04 

Two  (ène   for weed-killer sent ion) 
1 ton - 0.89Î m3 

D •   1 «I  H -   1.5 m 

Î to 5 hp ?30 y AC 
1 hPI   Ì required 

AH   the remain«; features are the aame ». for +h 
** •• for the mm turbo-mixer. 

1 Serive tyik 

Number required 

Capacity 

Dimensions 

All remaining features are the 

One 

5 ton« 

D - 1.5 «I H - 2 m 

*••• •» for the «ajor service tanks. 

Wei&JM.tnd fillip ..^ 

For filling, weighing and automatic cut-off 

(a) 45-g»l drum (baked-resin lined) 

(b) 5 to 10 gal  poly.thyl.ns,  blownaouth drums 

Number required -_ 

Nominal capacity 

Va&o 

Number required 

Type 

Motor 

Material 

(•) General -purpose i  25 to JO tons A 

(b) Mai at h ion t  5 to 10 tona/fe 

One 

*pw» •*•«•* ooupled with water scrubber 
Ho*»r, 5,000 «J3/»!« 

U) »p,  220 ? AC 

»Mtr scrubbsr - 1 hp 

»M-*t«al with protective eostlng 
(or other suitable amtsrial) 



Loral ion r.     . / _, . 
Duet   arma  (flexible) 
at   all  unit-operations where tne dust 
and   liquid  fumes escape,  especially the 
mixers and the filling points 

««ha-«    fan- should  be   installed near the  roof at  r^ar intervals,   for WPr. 

;m o!;pia"* v^ume* "ne -»- '« -<* - *>.., np ,tür X110 be provid.d> • 
These  exhaust   "ans are to  he   installed  in   lh«  mixing and filling sections.     The- 
should   UP „igh1   oxhausf   ,„„  in the main K   biock ^  four in ^ ^  ^^ 

(BC  and  WP)   sc^tions. 

•••    Bulk  stora/re tanks 

''•1   White Ojl   BC   (r)0  tons 

Nunher   required 

Typo 

Dimensions 

Inlets and  cutlets 

Material 

9^ llenes 

(Capacity  required   for 

Number required 

Type 

Nominal capacity 

Dimensions 

Inlet  and outlets 

Material 

Pump 

9.3 Kerosene oil 

(Capacity required for 

Number required 

Type 

One 

Vertical,  with covered top 

D « 4  m| H « 5 "i 

Inlet st     D =     .5 cm;   1 required 

Outletsi    D - 7.5.cm;  2 required 

Air vents»    D « 7.5 cm;  1 required 

Stainless steel 304 or mild steel  (epoxy 
resin  lined) V  V ^ 

3 months - 90 tons) 

One 

Verical,  covered top but with air vent 

100 m3 

Ö « 5 «i| H • 6 in 

Inletj       D - 7.5 coif 1 required 

Outlet»!   D - 5 oa, 2 required 

Nild steel 

Mild steel centrifugal pump with 2 to 
3 hp motor,  H . 15 m 

2 weeks storage) 

One 

Nominal capacity 

fertioal, wits, «eversi top but with 
air vent 

67.5 tons - 86.5 m3 
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Dimensions 

Inlet     and outlets 

Material 

Pump 

Malathion feed tank 

Number required 

Type 

Nominal capacity 

Inlets and outlets 

Material 

D » 4 m; H - '.5 m 

Inlet»  7.Í, cm; 1 required 

Outlets:  ;, cm; ?_  required 

Mild steri 

Mild steoi centrifugai pum 
2 "to   ^ hp,  H =   15  m 

One 

Horizontal 

10 tons;  D =  2 m,  H =   3 m 

(a) Inlets:       D M       5  cm;   , required 

(b) Inlet:        D ,  ,.b cm.   ,   ^^ 

(a) Out lete:     D=       b  cm;   2 reared 
(b) Air vent 

Stainless steel   304 

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

(b) Stainless steel cent rifugi pump,   1 hp 

Importanti    pump Malathion  from drums 
to the tank 

Port of manhlnerv yiH .y,^-» 

Unit -opera* jon or ejuipm.nt 

Hammer mill 

Buoket conveyor 

Stora«« feed hopper and weight hopper 

Mixing vessel stainless steel (\) 
(one for Malathion) 
(one for weed killers) 

Servioe tanks stainleso 3teel ( i) 
(one for Malathion) 
(one for weed killers) 

felgfeing and filling 
(one for weed killers) 

Bulk Storage tanks 

(a) White oil«( stainless steel) 
(b) tylenes 

10,000 

12,000 

5,000 

7,500 

5,000 



('•) k'o rosene     il 

(<0 Malathion  (stainless nt<^l) 

ripin;; 

Valves,   riitin;;3  etc. 

Electrical  installation 

Instrumentation 

Sxhaust   system 

Unforeseen 

Annual production r.nrt 

1»    Raw materialB 

!•! White oil-flO 

(a) Refined mineral  oil 
400 tons (T,D  160/ton) 

(b) Stabilizer (casein) 
P.2 2 tons (LD 483/ton} 

(c) Emulai fier (Triton x 100) 
1 ton at  (LD 5?3/ton) 

(d) Ammonia O.9 
3 tons at  (LT) 56 ton) 

(0) Distilled water 
84.I tons at   (LD 2/ton) 

1.2 Dimethoate-^O 

(a) Dimethoate (tech.) 
72 tons (LD 1,280/ton) 

(b) Emuloifier (?) 
9 tons (LD 547/ton) 

(o) Xylene 
75.2 tons (LD 90/ton) 

(d) Casein 
O.85 ton (LD 483/ton) 

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

Total 

5,500 

2.500 

4,000 

2,000 

5,000 

2,000 

5,000 

15,000 

85,000 

Libyan donara 

64,000 

1,074 

523 

168 

170 

65,935 

92,200 

4,920 

6,768 

412 

68 

104,368 
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(a) Tetrad i fon (loch.) 
10.04 tono (LD 3,275/tun) 

00 Kimilsirier (Atlox) 
Atlas-ICI,  tJOA 
6.45 tona (LI) . 00/i«,n) 

(<•) CyolohRxanonf-  and xylene 
J?.9 tona  (LD  ??8/ton) 
(ll5)  70 tonn   (LD 90/ton) 

(d) Casein 
2.5    tona  (LD 48?/t.on) 

(e) Distilled  water 
28 tona  (LD  p/ton) 

!»4 Halathion-sn 

(a) Malathion  (t?ob.) 
42.5 tonn  (LD 75l/ton) 

(b) Emulai fier 
4.2 tona  (LD  '»O0/ton) 

(e) JÇylene 
37.8 tons (LD 90/ton) 

!»5 Kelthane-lfl.^ 

(a) Kelthane (tcoh.) 
23.8 tona  (LD 1,275/ton) 

(b) Bnulsifier (p and H) 
0.(548 tons  (LO 509/ton) 

(0) Caaein (or  ^thyl-celluloae) 
0.648 tona (LD 48^/ton) 

(d) orlane« 
104 tona (LD 90/ton) 

1-6 Lindane-y and -y 

(a) Lindane (teoh.) 
25.29 tons (LD 1,645/ton) 

(b) Emulaifier 
2.16 tona (LD 600/ton) 

Libyan  dinaro 

3?,880 

3,0.-58 

9,?40 

1..-M8 

5-". 

.31,930 

^c<20 

irlO? 

37,8/1? 

30,400 

330 

316 

9,360 

40,406 

41,600 

1.296 
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(c) Casein 
O.59 tons (LD 483/ton) 

(d) (Benzone,  toluene) 
xylene;   .'•? tons  (LD 90/ton) 

1•' Liquid  insecticides 

(a) Bioallethrin 
P-V  kr, at  LD 3", 815/* on 

(b) Bioresmethrin 
3?4  kß at  LD 52,215/ton 

(c) Piperonyl but oxide 
O9 6 kg at LD   '/kr> 

(d) Kerosene  (deodorized) 
1,620 ton! (LD lY.M/ton) 

1.8 Weed killers (2,4-D and 2,4-DB) 

(a) ?,/|-D and 2,4-DB 
53.26 tons 

(b) Solvent   oil or benzene 
I35.2 tons (LD 86/ton) ' 

(o)  Emulsifier 
3.56 tons (LD 600/ton) 

1»9 Packa/ring material 

55-ßallon drums (= 7.35 ft ^) 
16 cange plate (baked resin coated) 
1,000 at   (c.i.f.  LD 3.44 drum) 

?•    Energy,   fuel and water 

2.1 Electric power (3OO days) 
170,000 kWh  (LD 7.5/IOO kW) 

2.2 tfater (3OO days) 
24,000 m3  (LD 20/1,000 m3) 

2.3 Steam 
750 tons (LD 1.2/ton) 

Subtotal 

300 

5,580 

48,776 

9,?oo 

16,918 

6,272 

28,600 

60,990 

17,360 

11,800 

2,136 

31,296 

3,440 

445,345 

1,280 

480 

900 

Subtotal 2,660 
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^    Labour «"d fldmlnlat lyH ». „».+ .. 
%1 (A) Factory 

Personnel Number 
required 

Hnakilled 

Skilled 

Highly skilled 

Engineer (Chemical) 

Chemist 

4 

3 

1 

1 

1 

Monthly wa^» 
(LD) 

70 

100 

120 

150 

150 

3,1 (B) c°Tcia.l peoartment yd .+  

Foreman j 

Helpers p 

Drivers 

3.1 (°) Adjainistra^nn 

Clerks 2 

Typists 2 

Helpers                            2 

3.2 Con: 

3.3 Forei« gp.^^ (,) 

»t LD 500/month,  for 6 months 

4-   Deprecia^ 

4.1 Depreciation of building« and 
construction (at 4* of the coat 
» year - annex VII, A, 1 «* 2) 

4.2 Depreciation of machinery and 
equipment (at lOjf 0f the cost a 
year - annex VII, A, 3) 

120 

70 

100 

120 

120 

70 

Yearly wage including 
aocial chango 

TLDT" 

950 x>A 

1, 350 x 3 

1,600 x 1 

2,000 x 1 

2,000 x 1 

1,600 x 2 

1,600 

950 x 2 

Subtotal 

Total wr 
3,800 

4,050 

1,600 

2,000 

2,000 

Í3.450 

1,600 x 1 1,600 
950 x 2 1,900 

l»300x 3 3,900 

7,400 

3,200 

3,200 

1.900 
07550 

2,915 

6,000 

37,865 

518 

12,892 
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4.3 Depreciation  for transport 
vehicles (?o£ of the coat   a 
year - annex VII, A,  4) 

'..1 Depreciation   for  furniture  and 
equipment   (20fo of the cost   a 
year - annex VII,  A,   5) 

4.5 Amortization of preliminary and 
promotional expenses 
(20f, of 4.1 to 4.4) 

5-    Direct  and general expenses 

5«1 Maintanance expenses 
W/o of 2 to 5 of  Capital 
expenditure - annex VII,  A) 

5«2 Miscellaneous   supplies 
(io; of 1  and  2 of Production coati 
(LD 45,896,   but  take only LD 10,000) 

5*3 Sales and marketing expenses 
(5% of 1-4 of Production nont-i 

5*4 ?eJearch»  development and training 
(5% of 1-4  0f Production coutil 

5»5 Contingencies 
(insurance,  transport  and others) 

(5% of 1-4  of Production contpi 
5.6 Royalty 

(??o of annual sales) 

5.7 Charges on working capital 
(105Î of Working capital - 
annex VII, A,   1-4) 

Total production cost 

Average cost/ton (at  2,927 tons/year) 

Processing cost/ton 

Subtotal 

Subtotal 

2,340 

1,000 

3,550 

3,550 

20,300 

5,943 

10,000 

25,846 

25,846 

35,846 

12,800 

15,773 

15,773 

122,054 

623,224 
023,000  C*PProx.i| 

213 

J&LSSL 
2,927 —• 6?. 3 



III.    IETTAÜLE  POWDERS,   ^PA^n-STS VÎT) yv.w 

I'he procesa 

Thf wet tab le   powde •¿/ rs*'   are   funerali", 
lrv to 95^,   With   a flus), 

-.•écornes wat. an ri  ¿jives it. 

•>r a wetting a¿*;nt   is add od 

r-e pared   in hi>-fi 

carrier   nuch as at t. anni/-it liai 
a uni forr 

onccntTat ion.-,,   na;:ol •• 

onaoeoU3  --\arth,   •;hi-h 
suspensi ori • :i  wat.or In   additi 

wat e r • The particle si 

'5  mesh B.S.S.     Th 

to   enhance  thei-  wet 

ze  of wet talile  powders   in 

-m, 

tabilit,;/ and  suspendu 

ur.al!;• gnallíT  than 

• il it. m 

e  requirement: 

resented in annex  VIII, 
"or an appropriât f v/ot table   powde 

The duuia ,i/ 
C'"""""  l0W  P«rc«nta¿^ „r peB(ll-.dal   chenil. 

^,   and the  particle 8i,c.   vai^a   ^^  0> 

the  diluent   aro   sh .Wn ltl  tabic 
'i u 1 no T'.'ll  i|. 

T"  plant   art 

•j   > • !,    t j 

The granule,  eMliy var<y   in 8iae  fr 

wide  range  iu  aeloum uted  bu>   ra1hl>P ,  n                                                        " "h a 

,    , , u    ra,her a narruw particle G] ».  ,.,-,.,„ „. , 
>o/jo, a/*, ?o/„ « il)/0, mcoh „„ uj„d.    In       csi   -   r» • ••- ••"   - • •-. 
«». Pasa throu«,,,  lQitlml  „„ ^ bij rotained the _-   •; ^  :        - -v •• 

,;ra„ul.s are  th.,.  0prwed,   „,  a  rit,bo„  „, ~   •      "" "" 
„u.,.     ! . •   •i   •' t-iMiui   tnt>  muí t <_•!    D'stir   • 
chemical  or ito  concentrated solution. 

The process as  illustrated  in   finare IV    ,hn  .        i    * 
-,r ri    * 'iRure IV,   shows a plant  for the   production 

austs,  both the  carriers and  the diluents are   fi.«+ u  J   • 

part   oH " VlbratÌne aleVe '° "P"»" lh« «"*~»t   nar„„, 

r      +3 T ""^ +3°'   -* + » «•   «•»-    «» -raer Partis, 
«a»el, +30, are return««! to the ha-mer »ill, and „^^ of ,. 

•«. are co„v.y.d t, th. ^anuies „crafe    opper    "     he """ "" 
»«   rehired,  the;.  are  r,d lo the  ,*,  J",   " "" ^^ «»»""•• arc 

binding, that i.   w » , , ! B "lthl the   ri"'3  '''»• "•"' "S,  that  is   J25 B.S.S.,  and  transporte,;  to  duat  atora«, h„„„       k 
an elevator (not  ahoun fn c. m,s «orage hopper by neanB „,- 

or (not  shown in figure»)   for Ínterin, atoran. 

PeStioirifiB    in    TV>,.«1 „„; n .     .   Production and ^.I"JX.. J11?' •"" So"s.   !"<=•),  19Í0 ¡  Indus 
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Table •'.     Sorptivenes«    of some  minerals commonly 
used as peaticide carriers and diluents 

Sorption indej 

Carriers 

Silica 

Diatomite  (salt-water) 

Vermiculite 

Attapulgite 

Diatomite  (freBh-water) 

Montmorillonite 

(Caolinite 

Diluants 

Pyrophillite 

Bentonite 

Pumice 

Talc 

Silica (natural) 

Limestone 

Qypaum 

400 

270 

?50 

230 

200 

I90 

160 

90 

80 

78 

73 

64 

50 

50 

The material  from the storage hoppers flow« into the »team-Wed ribbon- 

mixer via a weight hopper.    T*e molten pesticide or ite slurry is then «prayed 

over tne dust  at  20-to 40-*,a.i.g.    pres.ur«,  u.ing . gear pump.       Owing to 

•praying,  the duat particle« which agglomerate are broken up in a high-speed 

sinfle-rotor mixer.    (This mixer is not used for granular formulations.)    The 

mixed material  flow« into a bucket  conveyor and i« transferred to the storage 
bin for packaging and filling. 

The pesticidal chemical melting or K preparation kettle is steam jacketed 

and ha« inlet, both for solid and liquid material«.    Both the toxicant« and the 

solvent, can be pumped from the ba.e tanks by mean« of centrifugal pump..    Com- 

pre.sed air is al.o used for pumping BC  into the ribbon-mixer«. 

The process may b. summarized in th. following unit operations: 

1. Crushing and intermediate aise reduction 
2. Drying 
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Sizp   relu.-t ion   (fine  pulverizing) 

Tmnsp^tatinn   ani  .t nra«r   (of duats   and   panules   in   feed  hoppers) 

Mixinr (sol i is)   and  transportation  of   the   products 

WeiKhitiR and   packafiirif: 

15"   irixin.- voua.  I 

...    v  «hows a plant    ''or the  production of  weed  killers   (both emulai 'iaV-lo 

,,,,n(rv.,   an.!  wettaM-   powder*)   that   —Id  be   supplied with   granules  or dust 

''r-or   th---   wM*.iil'   pf>wl'-r   ae-t inn. 

Plant   spe^i'"i-at ima 

•      Grush,r      ,)r.r»Bhin,:  -lav,  ^P-un-,    Untone,   bentonite  and,   if necessary, 

B-.lphur  down  to  1   to   ?   inches,   a Blake-tvp,  crusher -my be   used,  with  the 

<"o';lowinr spécifications: 
One 

Blake s wi aß-J aw crusher 
Numoer  required 

Typo 

Crusher size 

Receiving opening 

Exit   end 

Capacity at setting ond 

rower  required 

Hammer mill  (non-clogging swirí- 
ñanme r mill,  pulverize  type) 

Number required 

Capacity 

18 x ;'5 cm 

'•5 nm 

,  to 10 tons/h 

^') hp    (= 1? kWh) 

One 

Power  required 

Material  to be handled 

(a) ? to   Ì tons/h (product) 

(b) Feed  size   i/4-1   in 

(c) Product   size 10 +   100 mesh (with 
internal classifier) 

6 to 8 hp 

Gypsum,   limestone, bentonite kaolin 
and clays 

Ì.    Rotar.y drier (Raymond/Barlett or 
Snow and Co., USA) 

Number required 

Type 

Peed 

One 

Countercurrent, direct heat, with cooler 

day, gypsum, bentonite, diatomaoeous «art 
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T# V»HT 

TDftTim 

rigor* V.    Diagraa of a plant to produca traad kill«*«, both aaulaifiabla 

oonoantrat«« and vattabl« powdara (2-5 tona/hour) 
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Size 

Capacity 

Matorlai 

Screw conveyor (horizontal)  with 
variaole-speed control 

Number required 

Type 

Capacity 

Power required 
(with feed and discharge 
arrangements on both ends) 

Bucket  conveyor  for materials 

Number required 

Type 

Capacity 

Power (at head  shaft) 

Height 

Material (buckets) 

lpR 

-10,  +100 mesh,   Tree   flowing 

D = 0.9 m;  L =  6 rn 

with:  (a) Feeding device 

(b) Product cooler 

(o) Oil or pas burner 

(d) Flue  pases  offtake 

(e) Temperature  required  in  t 
rotary drier =  100 C 

(f) Flight   with  right-angled 

(g) Feed  guiding spiral   pli -V:'^ 

(h)   Speed:     G  rpv/min 

(i) Driving motor (with ".iriabV- 
apeed gear) 
5 hp (- 3. '3 kWh) 

(,]) Drying rate (max.) 

I5O  kg H?0/h  (fron  ')* to 0,*') 

2-3 tons  or  less  (required   1   ton/h) 

Plain  carbon steel 

One 

Screw-type 

? to   3 tons/h 

2 hp (= 1.5 kWh) 

(bulk-density 100 lb/ft  ) 

One  (for granules and dust) 

Centrifugal  discharge,  spaced buckets 

2 to   3 tons/h  (or less),  with variable- 
speed motor 
2 hp  (=  1.5 Wrfh)  variable-speed motor 

8 m 

Stainless steel 

.    M<HriM 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- 

ulation.    Oenrally the size range -30 +60 is used. 
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Mu-h   smaller  partirlo   size  is  required   for wot table powders and micronized 

.lustr..    Consequently,   in addition  to  a -30  +60  serpen,  another screen to  give 

part i'-l"  size  below   3?^  nesh  (=n   |l)   is also  required.    Although   it   may  not   be 

possible  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  neeessarv 

''or  t.hf   present   job,   namel.v  -30 + -'>0,   for granules,   -200 +300   for dusts   (and 

diluents)  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, 

hut   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.    Moat 

of the  screens operate at  very high  speeds  (l,5O0 to 7,200 vibrât ions/min) 

supplied by an electromagnet. 

One  of auch  screens is Hum-Mur  screen which  is widely used in the chemical 

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  below: 

ip-pg Electrically vibrated screen 

Number required 0ne se't 

Capacity (a)  -30 +60 mesh,   2 to 3 tons/h 

(b) -200 +325 mesh,   2 to 3 tons/^i 

(c) -325 mesh,  2 to   3 tons/h 

7.     The Raymond ring-roll mill (with classifier).    While the  function of a 

hammer mill is io provide material of particle size ranges between 10 and IM 

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 oarrie« 

as well as diluents  for dust  formulations. 
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Sinoe the manufacturers of this mill have now made sulphur {^rinding possible 

by introducing inert   gas and arrangements  for the removal  of excess heat,  the 

use of a  ring-roll mill  with classifier that   nan pass 99«9/» °f the product   through 

a  3?5   (44/0  mesh is  recommended for the present  project. 

Raymond No.  505/ 

Ring-roll  mill  with classifier 

(limestone,   clay and sulphur) 

2 to  3 tons/h 

32. ,'  kWh/ton 

(= 82 kWh) 

Specifications 

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) 

(Materials handled: attapulgite, bentonite, 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. ParticleB segregate but  reunite on    1.    Particles segregate and remain 
discharge segregated 

2. Powders deaerate and do not flood     2.    First portion is in the last  out 
when the system discharges 

Three 

Centrifugal discharge,   spaced buckets 

15 x 10 x II.25 cm 

30 cm space 

10 to 12 m 

2 hp for each of the  3 conveyors 

Stainless steel 
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3. Plow ir, uniform 3.     Product  can remain in a dead zone 
until  a complete clean-out   of the 
syst em 

4. Density  of   flow is  constant 4.     Product  tends to bridge or arch and 
this to rat -hole when discharging 

5. Level   indicators  work  reliably %     Flow  is erratic 

Ó.    No dead  zones (u    Bins  perform satisfactory  with 
free-flowing materials 

".    Bin  can  be  denized  to  permit 
non-Begrogating storage 

The ohviou3 choice is thus a mass-flow bin with the  following 

specifications: 

Number  required ''>  (? each   for granules  and dusts,   2  for 
weed-killer section) 

Capacity 10 tons each 

Size } m x 1   mx3m 

Discharge end Star  feeder 

Material of construction Mild steel 

A continuous weighing and  feeding device  should be attached at the dichargo 

ond l,o   feed the  ribbon-mixers  at  a rate of 1 to  2 tonB/hour. 

10.    Types of solid-solid mixers.     Some of the various types of solid-solid mixer 

used in  industry  are the  following: 

Tumblers with agglomerate breakers.    These tumblers afford both mixing and 

size  reduction.    Examples are rod mills ann  pebble mills. 

Stationary shell  and trough.    Here the container is  stationary and the 

Materials mixing is achieved by  single or multiple  inner rotating devices. 

Ribbon mixers.     In  these mixers,  the trough  is  satisfactory,   while  a rotor 

ia  fitted with helical mixing blades.    The ribbon cross-section,   its pitch, 

clearance  between the trough  and the  ribbon blade and the breath  of the 

blrulp are  some  features which determine the performance of theße machines. 

The-- ma./   ne  of the  batch  or continuous types,   steam  jacketed,  and  fitted 

with  spraying devices.     The r   plication of sue. mixers  covers a wide range, 

r.-ánly   ,vor.   free-flowing to sticky materials  requiring diBc! arge aids. 

Vertical-screw mixers.    These machines are usually fitted in the conical 

section  -if tank  or bin and are  rotated to bring about   mixing. 
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Mullor mixers.    These are of many  types and are generally uned  in „oarse 
mixing. 

Twin-rotor mixers.     In these machines,  two shafts,   Pitted either with   paddios 

or with screws,  are  encased in a trough.    The.v may also  be used  for continuous 
mixing involving spraying and neat   transfer. 

Sinftle-rotor mixers.     These mixers have  relatively hi^-apeod  rotors  that 

not   only bring about   mixing but   also size reduction or deagglomoration. 

They  are also useful  where small  lxquid  injections are   required. 

Turbine mixers.  These devices are  suitable for free-flowing   semi-wet   and 
liquid-solid mixing. 

Selection of mixers.    The  steps 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 

agglomerates,  will  require the  following combination of mixers: 

For dusts and powders 

A ribbon mixer,   steam-jacketed and fitted with  spray nozzles,   in 

combination with a high-speed single-rotor (top speed,   6,000 to 9,000 
rev/min); 

For /granules 

One additional  ribbon mixer as for granules. 

•'-    Speculations of a steam-jacketed/ribbon mixer,    (for clay and sulphur, 
ilk density «= 50 to 60 lb/ft3) 

Number required 

Type 

Material 

Working capacity 

Power requirement 

Steam requirement a 

(a) Heat required to heat one ton 
of clay from 25°to  II5 C 

Three  (one for weed  killer section) 

Continuous (ribbon mixer with spray nozzleB 

Stainless steel  304 

50 ft3 

10 to  20 hp,  with variable-speed drives 
on all shaftH (about   10 hp/ton) 

• M x Sp. heat x tp-t, 

- 1.000 x 103 x 0.224 x 70 
252 

- 88 x 103 Btu 
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3tearn requirements  for one ton of 
clay at   25  lb/p.s.i.g. 

Steam requirements  for 5 tons 

(b) Single hi^h-speed  rotary   mixer 

Number  required 

Type 

Capacity 

Power  requirement 

(n) Heed killers (BC and WP) 

Mixing vessel 

Number  required 

Type 

Size 

Material 

88 x 103     „. . .. 
i,i5fl  • l4*5 lb 

- 33.6 kg 

= 168 kg 

Two (one for weed-killer section 

Continuous 
(stainloes steel   304) 

= 50 ft?  (a 1   ton/h) 

10 hp (with variable-speed drive) 

One 

Steam jacketed 

D = 1 m;  H =  1.5 m 

Stainless steel  304 

Other features are same as those for the BC mixing vessel 

12.    Continuous bucket  elevator 

Same as in 5«     i3ucket  conveyor for materials 

13.     Solid filling and packaging unit 

"Juiil'e»' required 

T:pp 

0 inanity 

r;at«rial 

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 

Pesticida! chemicals mixing vessel and feed tanks 

(*) Mixing vessel 

Number required One 

Type 

Capacity 2.14 m" 

D - 1.25 m; H - 1.75 » 

Steam jacketed 
3 
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with variaMo 
1   to  r,  hp 

ütainlc-ñf!     ;t.ri 

Cîcar'-f,.,-pr  ri0  ( 

D   --   0.   S   ;:,;  If 

O.'j hp,  II      10 

n   ^   1   :; ;   H   =   1 , 

1   lip,  II  =   10 <•) 

D -   i.'.    ; u -. 

1   hn,   'I -   10 n 

Turbo-agitator 

POWT requirement 

Mat P. rial 

Pump 

(b)  Wetting agy-nt  feed tanks 

Pump 

(n)  Toxioant   (liquid)   "oed   tank 

Pump 

(<l)  Horizontal   solvent   "eed  tank 

Pump 

Cost   of machinery  and equipment 

: -r--^ d,„ J..J,-:     ,.,,      t-Mul CU, 

Blake  crusher 

Hammer mill 

Rotary drier 

Screw conveyor 

Sieving/^creenin;' unit 

Kaymond  ring-roll mill with classifier 
(for cls»y,   limestone and  sulphur) 

Bucket   conveyor (?) 
(one  for weed killers) 

Bins  (3)   for powders, dusts and  granules 
(one  for weed killer section,   with weight hopper) 

(a) Ribbon mixers (3),   stainless steel,  steam 
jacketed  (one  Tor weed killer section) 

(b) High-speed rotarj  mixer (?),   stainless steel 
(one  for weed killer section) 

Mining vessel,  stainless  steel 

Packaging materials etc. 

Piping,   ducts etc. 

Inst rument s 

Electrical system 

Exhaust   system 

Safety equipment 

Unforeseen 

Total 

-3peed drive 

1    104 

"   '".0  lli/in"" 

=   1   m 

Libyan dinar: 
(approx. ) 

',000 

'• , r.00 

1L-.00Ü 

V/X) 

.'",,000 

s ,ooo 

O.ÜOO 

10,000 

7,500 

1,500 

10,000 

8,000 

3,000 

5,000 

5,000 

2,000 

14,500 

125,000 
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Aanual production cost 

1 .     Raw materials 

1.1 Diptctrex-80 Libyan dinar« 

Dipterox  (ter,h.) 
'.?. 4 tona at LD 9 2s)/ion 57,969 

365 

Diatomitf 
14.05 tons at  LD  2 ó/ion 

Wetting agent 
(sortitan m.nnostearate) 
I.56 tons at LD  509/ton. 

I.5 Zineb-80 and maneb 

794 
59,126 

1.2 Sevin (tech.) 
39.3 tons at LD   '3l/ton 28,800 

Diatomit e etc., 
3'!',',' tons at LD  26/ton 98O 

¡letting agent 
I.58 tons at LD  509/ton 8O3 

30,583 

1.3 Aldrin-/|0 

Aldrin (teoh.) 
30 tons at  LD 908/ton 27,200 

Diatomit e  etc. 
4 3.5 tons at LD  26/ton 1,110 

Wetting agent 
1.5? tons at LD 509/ton 774 

29,084 
1.4  DDT  ,5 (WHO) 

DDT (teoh.) 
20.2 tons at LD  2 37 A on 4,780 

Diatomite  etc. 
6.20 tons at LD  26/ton 161 

Wetting agent 
i«08 tons at LD 232/ton 250 

5,191 

Zineb (tech.) 
244.8 tons ac LD 600/ton 134,880 

Diatomite etc. 
5O.5 tons at LD  26/ton 1,326 

Wetting agent 
5.62 tons at LD 509/ton 2,860 

139,066 
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1.6 Sulphur-80 

Sulphur  (tech.) 
32.8 tons at LD 2l/ton 

Diatomite etc. 
('.38 tons at  LD 2:')/ton 

Wet tine agent 
0.8? tona at  LD 23?/ton 

1. /'  Bromophos-25 

Bromophos (tech.) 
15 tons at  LD 1,060/ton 

Diatomite ote. 
4 3.8 tons at  LD ?r/ton 

Wetting agent 
1.2 tons at  LD 232/ton 

1.8 Anthraquinone-80 
(bird-repellant) 

Anthraquinone  (tech.) 
32 tons at LD 800/ton 

Diatomite etc. 
7.2 tons at LD ?ó/ton 

Wetting agent 
O.8O tons at  LD 509/ton 

1.9 Weed killers 
Linuron,  Simazine-80,  Atrazine-60 
and -50 

Linuron (tech.) 
27.8 tons at LD 800/ton 

Diatomite 
23.5 tons at  LD 2u/ton 

Wetting agent 
1 ton at  LD 232/ton 

1 • lOSolvents  (miscellaneous) 

Xylene (tech.) 
20 tons at LD 90/ton 

Benzene  (tech.) 
10 tons at  LD 110/ton 

690 

192 

191 

1,0,1 

15,880 

1,1 v; 

278 

W.291 

25,000 

188 

40/ 

#',195 

22,240 

61? 

232 

23,084 

1,800 

1,100 
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Cyclohoxane 
1  tons  al.   LD   300/l on 

'••-1-1-   Packafrin;: materials  (for   '00 tons/year) 

"35-callon steel drums,   removable head, 
l'i-ftaugo  plate  (hulk density  of this 
material  is 60  lb/ft-^) 

,'50 at  c.i.r. 
LÛ  ^.41  drum 

3ewn-valve ba,^3 with polyethylene internal 
sleeves,   kraft   paper,   12,000 bags 

Energy,   fuel and water 

2.1 Electric power 
123,000 kw/year LD 7.6/1,000 kW 

= LD 935 

2.2 Uater 
20,000 m "/year  (q stimate) 
at  LD  20/1,000 m 

2.3 Steam  (low pressure) 

(10   p.B.i.g.) 
2M tons at  LD  1.2/ton 

Lahouj   and  administrative  costs 

}..'   (•")  factory 

Personnel Number 
required 

Monthly  wage 
(LD) 

IFnskil led A 70 

fV.il led 4 100 

Highly  ski lied 1 120 

Engineer 1 150 

Manager 1 200 

Subt ot al 

Subt ot al 

900 

3,800 

2,580 

880 

3,460 

^37,723 

1,000 

400 

280 

1,680 

Yearly wage including 
social change 

(LDp 
950 x 4 

1,350 x 4 

1,600 x 1 

2,000 x 1 

2,650 x 1 

Total 
TLDT 

3,800 

5,400 

1,600 

2,000 

2,650 

(Same  staff will  run weed-killer plant) 15,450 

Ì.1   (B) Commercial department 

Helpers 1 70 

Drivers 3 100 

950 x 1 

1,300 x 3 
950 

3,900 
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Auto mechanic                  1 120 

Foreman                            1 120 

3.1-(c) Administration 

C'l erks                              2 120 
Typist                             2 120 

Helpers                            2 70 

3.2 Contingencies 
(l(# of 3.1) 

3.3 Foreign specialists (2). 

at LD 500/month,   for 6 months 

4.    Depreciation 

4.1 Depreciation of building 
(4$ of the cost  a year) 

4.? Depreciation of machinery and equipment 
(10$ of the cost   a year) 

4.3 Depreciation of transport  vehicles 
(20$ of the cost   a year) 

4.4 Depreciation of office furniture 
(20$ of the cost a ye.*r) 

1.5 Amortization of preliminary and 
promotional expenses  (20$ of 4.1 
to 4.4) 

5.    Direct and renerai expenses 

3*1 Maintenance expenses 
{ù$ of 2-5 of Capital expenditure) 

5.2 Miscellaneous supplies 
(raw materials and energy) 

5.3 Sales and marketing expenses 
(10$ of 1-4 of Production costs) 
Take 5$ only 

1,600 x 1 1 , (JÜÜ 

1,600 x 1 l,ocxi 

9,000 

1,600 x ? 3,200 

1,600 x ? Vuo 
950 x  2 1,900 

Subt ot al 

Subtotal 

8,300 

3, ?; '5 

6,000 

42,O^ 

5H 

18,090 

1,M0 

1,400 

4,230 

25,373 

7,949 

5,000 

20,352 
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5.4 Research, development  and training 
(5$ of 1-4 0f Production coatta) 20,352 

5.5 Coni infancies 
(insurance, transport  and others) 
(5$ of 1-/| of Production coBts) 

5.6 Royalty 
($ of sales) 

20,352 

10,500 

5.'7 Contingencies 
(10?Î of Working capital - annex Vili,   7.1) 

Total cost  of production 
(Total of annex VIII,  A,   1 to 7) 

Sales price at  jfo profit 

Subt ot al 

11,993 

96,498 

503,299 

528,711 

Processing cost per ton 165.576 
730 226 
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IV.     AJiíCJOL', 

¿Xindamental concepts^/ 

An aerosol  may be defined as a liquid or solid suspended in air or other 

¿as.       üuch a eispension may  be brought about   in a number of way*, 

K.r exan.pl«,   if a apray pump blow8 the air ftt   the  Up ^ & capUlary  tu)je 

dipped  m a solution or suspension of insecticides  etc.,   it  will   send a stream 

-t' fine  droplets of  the  liquid  (and solids)   into   the  air.       At  present,   in 

Place of compressed air,   liquids,  or rather liquefied gases,   are now use 1  to 

push the product  out  of  the container m form of a  fine spray.       The  liquefied 

¿as used  for this purpose  is  called a propel i ant. 

The properties of a propellant are that   it  should have a vapour pressure in 

the ranee of 15 to .100 p.s.i.g.  at 70°P;  a low order of toxicity;   be chemically 

inert,   non-inflammable and  free  from colour and odour;   have a good  solvent 

power;   and be available at a practical  cost,     .ome of the halogenated products 

of methane series CCl^   (ft-eon  12) and many others have moat  of  these propertiea. 

The liquid container is  in fact a vessel   capable of withstanding internal 

pressure up to  100 p.s.i.g.   (ousting pressure  is   125  p.s.i.g.),   with a special 

release valve at the top,   connected with a plastic  tube extending to the side 
"f the bottom. 

With reference to  pesticidal  sprays,   the  liquid within the container would 

be a mixture of pesticidal  chemicals,  a synergizer,   a base oil,  a co-solvent, 

propellents and a perfume to mask 'he odour of the  total  formulation. 

The proceBB 

Although th, details of the process could not  be obtained,   the principal 

unit operations involved may be summarized as follows: 

Mixing vessel : 

Por mixing the pesticidal chemicals,   synergizer,   base-oil, 
solvent and the propellents at -21   P. 

Pilling unit 

7~~17     H.H. Shepherd,  Aerosols:    Science ^nd Tachnoln^ (N«w York. 
John Wiley and Son»,   I960JT *«•.| 
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dealing (the spray valves) 

Packaging 

A cost breakdown  for a suitable plant  for 
producing aerosol ¡;   is presented  in annex IX 

Cost  of machinery and equipment 

Owing to the  lack of recent,     information on  the costa of machinery 

and  equipment when this  was  written,   only  tentative  estimâtes   (maximum and 

minimum)   of  the probable  cost   oi' an aerosol   plant with  a capacity of 
;   I onr,/''-hour shift  are  presented  (table 9).    -The  minimum  figure  (LD 100,000) 

has   been used   111  the'determination of production COB Is. 

Table  9.     estimated cost of establishing a  suitable 
aerosol  insecticide plant 

(Libyan dinari;) 

11 ems 

Mixm¿j uni t 

Injection or  filling unit 

Refrigeration unit 

Pumps,   motors   etc. 

Piping,   ducts  etc. 

Insulation 

¿I«etricity lighting 

exhaust  system 

Unforeseen 

Total 

Minimum 

1'J 000 

'<b 000 

2b 000 

j 000 

b 000 

10 000 

10 000 

5 000 

10 000 

100 000 

lía xi mum 

20 000 

20 000 

30 000 

10 000 

10 000 

15 000 

15 000 

3 000 

20 000 

145 000 

Cost  of production of Pif-Paf aerosol 

A number of aerosol   insecticides are imported into Libya under various 

trade names.    A typical   one  is Pif-Paf,  which  is manufactured by Cooper in the 

United Kingdom;     it.  is  used here as a basis  for calculating production costs. 

This aerosol  has a c.i.f.  value of £22.80 (=- LD I5.50) for  a 72-unit package. 
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lts composition (per cent)   is  as follows: 

Bioallethrin 
Dioresmethrin 
Piperonyl  butoxide 
Base oil  + aromatic hydrocarbons 
Propellants   (Fréons  11  and 1?) 

The  net weight  of the container io J12 g.    i^ach aerosol   (container píui; <Mut "¡il ¡:) 

weighs  16 oz  (454 g). 

The cost of the contento   of such an auro nul  may   ut.   calculated   i¡:  pi :u-t >•)•;; 

(100 piasters = LD 1 )   as  follows: 

Cost  (c.i.f.)  por  aervjol <1 

Less cost  of container - > 

Processing cost   ( 1 5)1) ? 1   x   1 5 ,   ]r 

HXJ 

height per aerosol 1 ,^Ü0  x ,'j ., 
1,000 l;,;' 

Thus,   the cost of the  contents of ono aerosol   it-.   14   piaster:.-..    On   ti." bu:;t¡-     1 

these data,   the cost  of  the   raw malenals of one aor.wl   may   be du: ' n ou'. d 

over  the formulatiun as  shown   below. 

Items 

Bioallethrin 
at LD 37.70/kg 

Bioresmethnn 
at LD 52/kg 

Piperonyl butoxide 
at LD 1/kg 

Solvents etc. 
at LD 90/ton 

Propellants (Fréons 11 
and 12) 

Total 

Weight grama ( Junt   (piutOorr, 

0.624 ?. 'ÒM 

0.0624 0.32^0 

1.246 0. '7 36 

47.970 0.4320 

261.996 IO.OOR2 

311.9004 1.i.98flfl 

• 312 g « 14 piasters 
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Annual   production cost ^¿/ 

!.   iiaw materials 

1.1 

1.? 

1. i 

(See working capital   for  3 months) 
Raw materials  for   1   year 

Packaging materials   (l6-oz containers) 
5,20ü,ÜOO at  LD 25/1,000 

Eknpty  1-ton cylinders  for Fréons  11 
and 12 
250 at LD 200/cylinder 

Subtotal 

'•  energy,  water and steam 

2.1 400,000 kWh/year 
at LD 7.5/1,000 KWh 

Water 
10,000 mJ/y 
at LD 20/1, 

year 
000 m 3 

2.3 Steam (10 p..p.i.g.) 
500 tone at LD 1.¿/L«JH 
(or compressed air) 

Subtotal 

*•   M»"«<winent.  laboratory and labour 

3.1 

3.2 

3.3 

factory,  stores,  laboratories 
etc. 

Contingencies 
(1<* of 3.1) 

fbreign specialist 
at LD 500/per month 

Subtotal 

Libyan dinari 

695,5 ?0 

130,000 

50,000 

375,520 

3,000 

200 

600 

3,800 

27,156 

2,715 

6,000 

35,871 

5/     *>T fuller details see annex IX. 
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4-   fondation and amort, •t,nn   fBti0 annex Ix) 

4.1 Depreciation of building 
and construction  (4;' of the 
coat a year) 

4.? 

4.3 

4.4 

4.5 

Depreciation oí' machinery 
and équipant   (10,; of   ;.he coat a year) 

Depreciation of transport   and 
velaci OR   (PO,.' of  the  coat  a 
year) 

Depreciation of furniture and 
equipment  (10,; of the  cost 
a year) 

Amortization of preliminary 
and promotional   expenses  (po' of 
4. I  to 4.4) v •  '" 

Subtotal 

Direct  and penerai   ..„p»«—, 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

Maintenance expenses 
(4'/J of items 2   to ^ of 
Capital  expenditure - annex IX) 

Supplies  (10,5 of 1. Raw 
materials plus 2. ¿nergy. 
water and Bt.»»m « LD 87,  -30 
(fake LU 20,000) 

Sal OB and marketing 
expenses  (icçî of 1  to 4  of 
Production nont)  , 93 700 
^raJce LD 40,000) 

Research, development and 
training {% 0f 1 to 4 of 
Production CQBO 

Contingencies (insurance, 
transport and other)  (55S of 
1  to 4 of Production conti 

Royalty (# on the total 
sales value) 

Charges on working capital 
Vi**» of Working capita   - „me, Ix> ?j 

Subtotal 

?4¿ 

'5i^io 

^, >H) 

5 ou 

3,720 

?2,330 

17,000 

20,000 

40,000 

20,000 

20,000 

22,000 

30,300 

'69,300 



Total   coot   of production   (1   lo  5) 

Oont   oí' production/ton 

Prooüijuiii¿; coat/ton 

c. i. I'    --- LD 690/ton  (=   i, 2Ü5 aeroBola) 

1,106,050 

1,106,050 
1,500 

2y>iSJ0 
1,500 

• 735 

15/I 
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V.    LOCATION 

factors  to   be  considered 

A  plant-   is  said  to be   ideally  located where   1t  can   give   the higher,! 

return  on   the   total   investment.        Factors   that  can  help   to  determine an  optimal 

plant   location may be elaborated an  follows. 

Utili tiea.     The basic   requirements  of any plant  are   water,   eluct.nc  power 

and steam.     A plant   located on a riverside will   have both  a water supply and  a 

place   for   the  disposal  of chemically   treated effluents.        Plauts  .n tua!.ed  on 

the  sea need  desalination units,   which would no  doubt  add   tu   the capirai 

investment  but  this disadvantage would be offset   in com. ¡.rien  where fuel   is 

available at  low coat. 

Electrical power is required to the plant, while steam is 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. Fuel is required to produce the steam to run the turbine for power 

generation. Cheap fuel adds to the over-all economy of the process and lowers 

the costs of production and of transportation to  local   and  foreign markets. 

Raw materials.     Ideally,   a plant should be located  near   the source of its 

raw materials.       Por example,   a cement plant is always  located  in the vicinity 

of a 1   mestone quarry,  a petrochemical   complex near an  oil   refinery,  a suyar 

plant  in an area where sugar-cane  is grown and a textile  factory where the 

figres UBed are plentifully available. 

Geographical features.    The land selected should be available at  reasonably 

low cost.       Furthermore,   it  should be nearly level,  and  its load-bearing 

capacity in  excess of 4CO kg/m  .       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 placeB 

where  the finished goods are to be disposed of. 
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Legislation.    Local laws concerning real  estate,   sanitary and safety codeo, 

including the  disposal of chemically treated effluents,   may either exclude 

certain categories of plants or make the existing ones uneconomic to operate. 

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 ae 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 AK-Zawia sito 

At  Az-Zawia,   most of the above  requirements are met.    The refinery there 

has  tíurpluses of treated water,   power and steam.     Although no  formal approach 

has  thus  far  been made,   the  refinery direction would be willing to supply the 

requirements  of the proposed pesticide complex if and when it were looated near 

the refinery. 

With the exception of heavy gaB and fuel oils and clays,  all of the other 

raw material B used in the manufacture of pesticide  formulations are imported, 

unloaded at  Tripoli harbour and transported over a distance of 40 km to Aa-Zawia 

This  factor  is not very favourable to the site,  but since fuel   is cheap and 

since  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,  Aa-Zawia has been developed to such an extent that it meets 

almost all  of the prerequisites of a good plant location,  namely almoBt 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 Aa-Zawia Refinery. 
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Annex I 

PoBt title: 

Duration: 

Date required: 

Duty station: 

Purpose of 
project: 

Duties: 

Qualification! t 

JOB DESCRIPTION 

DP/LIB./69/íjl ?/l 1 -09/E/a'i (05 ) 

Festicide Manufacturing Expert 

Three months with possibility of extension 

Two monthB after arrival  of Pesticide Market Analysis 
Expert  in Libya 

Tripoli, with travel  within  the country 

To provide expert assistance to the Government of Libya 
in the preparation of firm pre-inveBtment design of manu- 
facturing facilities  for pesticides  in Libya,   preparation 
of estimated  investrmsnt costs and profitability of the 
venture,  and preparation of  tenders  for the construction 
of the facilities required. 

In co-operation with  the Industrial Research Centre,   the 
Ministries of Agriculture and of Planning,   and the 
National Oil 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 planta for the manufacture of pesticide 
formulations in the form of solutions,   emulsifiable 
concentrates, wettable powders and dusts; 

2. Review previously prepared pre-feasibility studies for 
adjusting capacities as necessary based on above,  and 
modifying processing schemes as necessary to provide 
Libya with the least expensive plant(s)  for pesticide 
manufacture ; 

3. Finalise specifications for a refinery stream required 
a* a feedetook to the mineral oil treating plant, and 
establish with the National Oil Corporation means and 
oosts 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. 

Chemical engineer with extensive experience both in pesti- 
cide and petrol«» manufacturing operations. 
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I. ansage: 

B ickground: 

Rnglish 

In a pre-feasibi1 ity study on the manufacture of pesticides 
in  the Libyan Arab Rorublic  it has  been indicated that 
production   >f  refined mineral  oil (a)  and   formula'.ion of 
several  pesticides  appear to be a very profitable operation 
both  financially and as a auprnrt   to Libyan growing agricul 
ture.    The pre-feasibi li ty report   included  a number of 
assumntionr,  on both domestic and  export markets,     Libya  is 
planning to  carry out the market  analysis  Studien necessary 
to  establish  firm  estimates  of present   uid   future demands 
for these products.     Aside  from the market  volume,   which 
will   determine plant si7e(a),  other assumptions dealing 
with certain process details,  certain raw material  prices, 
ind  freight   rates also require confirmation. 
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Annex 111 

KAU üPtíciricATi-:.:; i-m LIPPA Y   I;. 

Pea tic I dal   petroleum oil  producta   for 
Slimmer  use   letock  emulsion   type) 

Product,   gpeci fica* ion 

•"he   f )1 1 i'wxri^ specification,   dated 4/l./'/j,   ' »   'aid   d-./Wi.   u.   'he   FAi •  ,/orkii;;; 

Party   m   the  ufficiai   Control   »I'  Peat, j cides,   Section   b   ('jpeci fica*, i ono). ->      I * 

ivere  polyphase  petroleum oil   producta   for summer use,   and  exclude«  th isc   'hao 

contain  additional   pest icio* s.        BP ''leopror.   ir;  an  existing product   tha'   Pal 1 n 

within   thin  spécification. 

Active   ingredient 

I'he  active  ingredient   shall   be  urinerai   oil.       Minimum   >i)   conten4:     oc',! 

j¡\i when  determined  by   the  method  in  C1PA0  1,'^^j. 

Properties oí' the mineral  oil 

Uhsulphonated residue.    This is determined by CIPAC I,   WT'j! on  the 

¡•separated oil.       A minimum of 9^o v/v shall   remain unsulphonated. 

Distillation  range.    A3TM D116G  is   the method used,   but a <;as-l íquid 

chromatography  method is under consideration;     the  former is a vacuum- 

distillation  method,   and  the  temperatures quoted  below have   been corrected   u> 

,'oü-mm pressure: 

(a) Fractional   distillation up to   ]20 G  (60i3   F)  maximum  ll>,j by volume; 

(b) Fractional   distill -ition  between   560UC and <110°C   (tA^f and 770°F) 
minimum 'jO/o by volume; 

(c) Fractional  distillation up  to 4 50'C  (806   F)  minimum ')0'., by volume. 

Viscosity at  jf.78JC (100°F).       Determining methods are  IP 71  and ASTM Û445 ¡ 

Miniimwi 10   öS lß SSU 

Maximum 1o    oS 3<).? 33U 

Relativa density.    Tme  is determined at  15.5 C  (60 F)   in accordance with 

CIPAC I,   m  }.?: 

Minimum O.83 

Maximum 0.88 

•/    (Rom«,   FA0,  1971). 



Pour poi:.».     IF1   1'í/L'Í'   arid AÜTM   D9,   are  'he  methods  employed. 

Maximum S  C  ^    ;   :•') 

lmpui 11. too 

The  spec, ficat 1 >n   refers  only   to  phenols;     méthode  of determination arf> 

under  considérât ion. 

Maximum -c.?,j w/w 

Physical propertied 

Stability oi   the undiluted product«   (See CIPAC   I,   5fTlj4  for  method.) 

After  storage at -'j  +_ l' C  (?J +  2 i)   for -". ! hours,   the product   must  show no 

obvious  separatum of the oil.    After storage as above,   followed by dilution 

by  the  manufacturer's recommended method and  further  standing for   2 hourB at 

room temperature,   the product  muet   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 hourB at room temperature,   the product must not  show more than slight 

traces of oil  separation. 

Biological properties 

fhytotoxicity.     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  formulation,   purchasers are recommended to check the suitability 

with the supplier,  always provided that such us« is not restricted or forbidden. 

Containers 

Where necessary,   these shall be lined, or their interior surfaces treated, 

so as to prevent corrosion 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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\iinc •   IV 

¡fT "HIT"" "Cr   ".?':';"!<• r )"_.'X);?;;;T *..'  -¡r.   nnr/," 

IfV'li i'l'"- '•      , ¡fi   finn im 'r ri ' 

'!,»    i  -a1   "Ollîîl. >•""    io >    .'o-nm-i,;  Loti f     Ir»-    Yo •'  ,    IJnil r(\   ri'.a1 •-" 

'j0..,,..   r;.,-.  r;iy.-ooT».f i Oil,   I.n/vlo-i,    ~'.l    ".lid 

"'.•it:?.1    vid Tl-'M-. lai   -,¡v;i'ir^"i:i.-- ltd,  '.'il: is! ov,   ¡T'ofsri •-«••,   Finland 

p«-   fO'T,1'. ni r.p"f  I onì tei t ri I.t'l,   "*nji. ìi'-n*-f,   ^o   laiid 

TI.     '].    ' I rii   ja .i1 f i'nn.'p.ri* .atfo .^ I. '. a i ' p   noi.iicfT 

'¡' ". i -a'   mil TVv-la1   nn,l l'i'   r : ;  M i,  'Iil:islow,  ':iì"3liir,<-',   "njla.i.1 

l'or'   --ir,'   'Ik, iti.i1   "orno rùion   o" '¡al i'orni:.,   union,   'I.   .T.,   Mulini  fît at e 8 

nr. v 
A'- •••".' o    ';(,'!,  ">/it ¡sor-land 

/Via;-  Po-.rrll Equionrot   MI, Hat "shod, ^n.-land 

A*»  Ofiol   !Iaoì taf* 'y Ho.,   "rsthur\.",   H.  ï.t  united  fîtatrn 

\.   r¡.  Ao<-onol Pai'l'ii * Oo1 pat./,   7a!1 ondina,   Sueden 

B.    Chinina1 a   "or fi'ilnj^iablf oono"ntT,atpfl 

Cheiliti3 
n.i.1'.   va1'!«- 

>ou~t:e3 

Triton x-100 (D.nlsifiir 
for iviiite  oil) 

Zinob or maneb 

AH-*'? 

Dimethoat« (tech.) 

1-^75 

509 

i,?ao 

Hoh.i and Haas H.P.A. 
Ili Inn,  Itai.v 

'ìohn and Haan S.P.A. 
Milivn,  TI al,y 

rtohm and Haan 3.P.A. 
Hilan,  Italy 
(Also Montedison G.P.A. 
Hilan, Italy) 

Saria^, Ron«, Italy 
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"•   ;i~... -i. • • 

("v î.âii 'i ••)   "•-") 

')-•; 

¡ ' : '';i li  *n i   ( t r>''¡¡, ) 

-,,•' -i "i-   •   (.V.l.-) 

l'i.''.] "V  '   ÌM:i     j     . '  ,      (    ("'il.) 

. . I . * .     '"1 '    <• 

OV^») fl/ 

V7!; 

.'Al 

'Il l 

lia •i.T,",   lior io,   I' -\ 1 ; 
(M:ìO Ten"i a  '*. .a, 
LÌ»'-''*,     Bri.'iH;) 

A: 1-xfi-ICI,   JuiLed  States 

'l'i*>: duova,   Lf!¡rivi;ti   Donna"! 

1:0"-':   ''ir',•/:;. ;'io-o,i ri. 

"i   ) ••>••:     "V) ',    "~.'_.r) 

". ,<-ol   i!   1   0   ;> 

' ' : 'in i1,   (•'"•''•) 

^nulpi^ifv,   AH-80>° 

1.-ÏÏS 

^ 

Iiüilai"  (t.ec.¡ .) 1,   50 

"n.'"' -'i "•'.<•"   (no''hitan riononí earate) °?'> 

!,i" iiri   ir.t'.nct i^ides 

Panai Ir.-thri'] 

"tiofpsnrl hrin 

Pino r"'V' 1   '|1|t oxido 

''frosone   oil   (looal) 

Word  i;i 11 err; 

% 1-D  (1 ech.) 

rVulsil*ir>r 

:',4-DB  (toch.) 

Evulsi Pi*»i- 

37,^05 

7,000 

17.6/1 

300 

259 

TIoor:li3Ì ,   !''^il'M'al   llopubl i'- 
o'" German, 

ALlaa Chemie,   Joseph Hl aal' 

Hol::   and Haas,   '].P.A. 
üilan,  It.al.y 

Rohr, and Haas,  3.P.A. 
Milan, Italy 

Celamerk 

Cooper, England; Enna,  Netherlands 
Enna,  Netherlands 

Cooper, England 
Enna, Netherlands 

Cooper, England 
Enna,  Motherlands 

BPMC, Tripoli,  Libya 
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Kurmal a ti un  or 
^»muooitiun 

i/i Qtcrex — JC. 

Üipterex 

Wetting a,<;et:t 

rtller: 

diatomite, 

kaolin 

j eviri—lj0 

oevin 

Smul3ifier 

Klier 

Aldrin-40 

AI drin 

Wetting agents 

Piller 

DDT 

Wetting agent 

Filler 

Zineb or Maneb 

Zineb or maneb 
(tech.) 

Wetting agent 
(ifaidentified) 

Piller 

Sulphur-80 

Sulphur pure 

C.   Chemical H  Tor wottabK puwucrs 

C.j . f.   vai ne, 
(LL/;...,; 'd 

'•) •/• 

'if, 

7.il 

509 

90Í; 

309 

Po 

237 

2.12 

26 

1,060 

509 

26 

21 

.v^yi:r,   J'euerai      «,. u   : 
•'  iJerrrvu ,/ 

'. -/liei   i'i.eirucai   C  -¡y. t 
New  Y.-.-'k,   K.Y. 
U111 I ed    ita.' un 

Air Pn ducts on J Clio": cui .-, 

'..'ay no, P;i., 

Uni ted .J I a! es 

Gari&r, laenze, Italy 

Procida, Italy 

Rohm and Haas S.P.A, 
Milan, Italy 

Rohm and Haas S.P.A. 
Milan, Italy 

(also Procida) 

V Ute 1974. 
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;,'ctti)i(; agent 

. Lil or 

?j2 

:r' 'r.iophoe—tQ 

jr')in.jpiiOs   ( tech. ) 

,,'e' ' in,; agei't 

r'll 1 or 

'wi.  iraquí none 

An: lirai¡uinoiie 

.iettilij agent 

.•'il 1er 

Weed killer 

Linuron 

Wetting agoni. 

i'1! lier 

1,060 

Pò 

"•0 

joy 

?6 

ÎÎO0 

?Ì2 

Cclarm;rk 

Sariaf,   K&enza,   Italy, 
and Bayer,   Federal 
Republic of Germany 

D.   Inert ingrediente 

Mineral - Oils 

Kwizda - Vienna,  AuBtria 

Atlas - Srith,   England 

I.C.I. - Haslemere,   England 

Shell - London,   England 

Sariaf - Fkanaa,   Italy 

Aerosols - Aswrsfoort, Netherlands 

iánna - Sexibierum,  Nether lands 

Reaching earths 

Rochdale - Hanchester,  England 

¡Saul si fi er» 

Cehasel - Vianna,  Austria 

U.C.B, - Droganbos,  Belgium 

Frmproduit - Asm eres,  France 

Voreppe   - Vorappe,  France 



lUocnu „  -   Frankfurt,   Kederai   Republic   >t' Germany 

J.C.I   - üauluinere,   unklar,') 

J'W - Huutifalow,   ¿ngLar.d 

'i i.,¡ ..-u luv...   -   Miian,   Italy 

Aorouul   - Ainüi'u;'vHirt,   lietnerlaud!' 

CIKMO-Y - Ikidegraven,   .»ethorl audn 

June    - Zv.xi bierum,   Net.herl aridi; 

.-noil  - The  llague,   We I. hurl anda 

Tcüiua-.jui Tec -  Barcelona,   spaili 

'.liinníiaB - Zagreb,   Yugoslavia 

'.íuuouja - Jiaak,   Yuguulavia 

Prupollentn   (('v;r uoi^oools) 

CohiiBoi -  Vi uaná,   Auotria 

irui'i' - Le Chesnay,   France 

¡(oboi  oiid  ilfedler - üHtenhei'i,   Podara!   ¡ÎMpuiilic or  Germani' 

t.U.Í,  - Kaslemere,   ¿ngland 

I..'i.C. - Aronmouth,   íingland 

Montedison - Milan,   Italy 

AeruHolfj - Amerefoorl,   Netherlands 

Luaear. - Klst,  Netherlands 

-ima - üexbierum,   Netherlands 

J.I  Duponi   do Nctnuur3 and Co.   (.reon  Product r. Division) - 

Wilmington,   Delaware,  United States 

Montecatini - Milan,   Italy 

J. Cx»Bt of machinery and etiuipnwnl for a plant for forami a via/; 
Ulr nulling}  ¡M wet tabi e powder 

Ribbon qtixer 

Screw conveyor 

Halle 

Bag houaee 

Bucket elevator 

Packaging 

Air-«íll 

Ufi 

46,000 

1 3,000 

15,000 

13,000 

i, 500 

25,000 

15,000 



wmmm Manes 

Ht-i_ 

• i •'  * JmorcGü  r 

(I    ;>UpC2' ii-J er 

••cu. e: 

Ju.:-l:^| :,;c, .,. 

•'ì   (-'ricaì 

"   ' '••'„'  vaivi- ; 

•I-'-.'    iiimoi.ta1. ; v 

<-'yc- ui.e 

' '.'J --J cuiii  uud a 

1 ìU,rutoiy   i^uipmcnì 

•<i -OP; lai.cuuu 

¿ !.;t cm 

37, (XV, 

14,500 

1r,>,ü00 

32,000 

3,000 

8,000 

2,500 

25,000 

20,000 

6,000 

Total 
310,000 (- LD   100,000) 

|1#  9-'Bt  °f •'»chiner.v "d *rHn-t  r~r 

•A.lvcüt etoraje tanks  (4) 
( :^u: UUJIO.ìB) 

yiiti..- ta,-ho 
(V*'0   iìallwilB) 

Solution hol.hnj tanks  (2) 
(!>|U00 CEIIOUB) 

i'li 1 er preen 

• •ilJ.1UJ station 

rur.ips and motors 

electrical  and lighting 

Steel   structure 

'''ovuidations 

Piping 

IneKrumenta 

Miscellaneous equipment 

Total 

JIB 
9,500 

0,000 

9,000 

3,500 

5,000 

7,000 

11,500 

3,000 

11,500 

13,500 

5,500 

3,000 

95,000 
(- LD 30,000) 
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Annex V 

«HITE OIL:     BASIC DATA ON SOME UNIT OPERATIONS 

The process is of the  batch 'ype un  to ^ 
contins thereafter.    ?he £ » *"d "•<"«"". Bu,ph,)nati ,n,   but 

jji.«ix win be comprised r>r +h« «•„ n 
operations: i"aea 01   the following unit 

A. Sulphonation 

B. Settling and separation 

C. Neutralization of acid 

D. Extraction of mahogany acids 

E. Drying and bleaching 

F. Fractionation:    recovery of m«.+h—  ,      J 

0    VtLt„        14 
Very °f methano1 «d mahogany acidB u.  Water cooling tower 

The following equation will fom the ba8l8 to 

spécifications: the plant 

Heavy gas oil + 20* oleum - (refine »• 

1.33 + 0.55 *    lneral 0Í1  * 8Ulph0nic «id)  - waste 

or 6.65 + 2.75 * + °'°7 

5 + O.35 + 

A.    SulDhonatir.» 

-*»* «i... Tft-      r "ttlpho'"0 *°ld"' °°•n* ta°• - 

*.. »... „, of .0 0 o3
f ; r   for ,h"pu^"' " •** -— 
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Thus,   the heat  given out  on  the basis of 0.55 tons of 20$ oleum will  be 
the  3um of : 

Heat  of reaction of SO    with aromatico 

Hoat   Df dilution of sulphuric: acid  from 80' tj 70,* 

°r     áü3 * ^TÖÖ x J-l)t'  x V*v) x bOAtOOO cal - ',54.4 x  10^ cal/g 

- 220  x   10    Btu/h    (heat of solution of SO    -  504 cal/g) 

Heat  of dilution of H„S0. 
¿    4 

- (0.44 x 1,000)  x 25,600 -   112.64 x 10* cal 

- (44.7  x IO3 Btu) 

Total   heat generated per batch per hour. 

- 667.04 x 105 cal/h 

(• 2.65 x lo5 Btu/h  ) 

Taking U -  100 Btu/h /ft2 (°P) 

Mater enters at  77°F and  leaves at 95°P.     Inside tesip.  . 140°P 

Then  A t^B    - 53.5°P A   ^ - 6)< P 

A   t2 - 45°P 

265.000 
100 x 53.5 49 ft' 

4*6 m' 

The quantity of water required for cooling 

Q   -    M x ( t2 - tj) x Cp 
orM   »   -S . .    X5 x 1,000 

{i2 - tj) x CP 18 x 1 

Coo linf surface 

Hequiremants of 
cooling water 

- 14.700 lb/h 

- 110 litrWaln 

- 6.6 i2/h 

i 
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Materials  balance (per batch) 

In 

Oil 1.5  tons 

Oleum O.645  tons 

Heat balance 

Tokal      2.145  tons 

Out 

Treated oil  =   1.125 tona 

( Mahogany 
acids = O.0788) 

Sludge =   1.020 

P.145 

In 

Heat of  reaction « 667.04 x  1CK 
and 
Solution etc. 

Total 667.04 x  105 

Out 

667.04 x 10-   cal/hr 

667.04 x 10^ cal/hr 

B.    Settling and séparation 

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 oil  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 sett liner,   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 process. 

C.    neutralisation of ao^d 

A cau.tic soda solution ( 1*) is pumped at a rate of about 10 to  15 gal/min 

against an acid-flow rate of I5 to 20 litre./min    into the neutraliser.    The 

neutralised acid, along with aqueous sodium «ulphate, will overflow into a 

separator/coalescer, whence it will flow directly into a rotary disc ooatomrtor 

lor the removal of mahogany acids by a «uitable solvent. 
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Materia In   balance over  the neutralizer (tona/hr) 

In 

A-id-treat od   -.p   =   1. IPSO 

Free  ai'id  max.   !'' 
of   treated   ii i 

Na  OH =   0.0(»0 

r-t.a 1. ! MO 

Out 

Acid-fre»   li 1   -   :. i i <H, 

Na  sulphate       =  0.01r>6 

Water 0.0040 

1. ] 140 

U.     Kxtrafti'n of mahogany acids 

Contrary to   batch-type extract i in, where  the two   liquide are first  brought 

into contact and  then separated (represent one stage),   in a continuous 

extractor,   the  liquids are not  separated   after  the first  mixing but  allowed 

to   remain   in  intimate contact with  each  other over a number of stages.    The 

heavy phase  in  generally   introduced  from   the   top,   while  the   lighter one  enters 

from the  bottom. 

The  HTTTo (height equivalent   transfer stage),   is affected and becomes 

smaller by  increasing the diameter of  the  rotating discs or paddles,   decreas- 

ing the diameter  :>f stationery 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 extensively used  in  industry 

for different services: 

Rotary disc contractor 

Mixco (Oldhue-Rushton)  extractor 

ocheibel  ( York-Scheibel)  columns (with alternately packed compartments 
for coalescence) 

Treybal  column (a mixer-settler  type unit) 

The neutral  oil is stripped off the mahogany acid« by means of a suitable 

water-mi se ibi e solvent such aB methyl alcohol,   ethyl alcohol,  acetone or 

possibly  furfural.    Although the recommendeu jf a Bethanol-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. 



-•>!, 

The materials balance over the  extractor may be written as  fo'Hiws: 

Materials   balance   ('orn/hj 

In 

Af'id-froe-oi 1 
Mahogany acidn 
CH -OH (70$) 

'»at 

Total 

CH^OH 

• H20 

l>0i!;8 
O.O78O 
0.500 

1.61 iß 

0.5  tons 

0.5  tone 

Oil 

CH  01 

1.0 1e, 

.57 k 
•ar.u^arij'  a<uü,c 

I.61 y' 

CH^OH = 0. 55 

H?0 - 0.15 

O.^n 

m'Tit i >n-M 

,t.em  such 

The  liquid rates for oil   and the solvent are about   20   litr.»; 'i»ui a" • 

min,   respectively.     If smaller units  are available,   one   >f  the  typo:-. 

above is recommended for the present   task,   otherwise a baton-type sys 

aB a turbo-mixer and a coalescer combinat i'.n may be used. 

E.    Drying and  bleaching 

After the oil had been stripped of mahoffiny anids, the i ¡ fi >wn >ut • n t, - 

the clay-treatment veBsel where th« e1 ay removes the colouring matter and ;*i /•. 

the oil a waterlike appearance. 

The clay acid mixture is pumped  t"  the continuous ho ri:', »nt. r   o.rtm'jio 

which separates  the clay.    The   >il   flows   into an  intermediate  tan*   f.>r punoirw 

to the bulk storage tank. 

Materials balance 

In 

Oil 
Activated 

clay 2?6 

1.0^8 

O.0207 

I.O565 

Oil 
Clay 
+  1^ oil 

Out 

1.0Ì56O0 
O.O207OO 
0.000207 

I.O56507 
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V.     Fractionation :     recovery of methanol   and mano^Any acida 

The methanol-watpr-mahoi?any and  extract  in fed  ti  th«1 fractionating 

.•••'.iimn at  a rat«   >f :).L:-'8 tons/h. 

The heat   load on  the still   is the sum of: 

1.   Heat  required   to heat  up ^H OH  from ?5'J   t >  u4.5°C 

?.   Heat  required  to vaporize   ftO kg of CH OH (for CHOH,   H vapour    - 
26?.8 cal/g) 

).   Heat   taken up   by wat'T,   ?'/   t.o   b4»lj ^ 

4.   Heat  taken up  by mahogany acids,   21?    to  o4.3 C 

%   Heat   loases,   10$ of   1   to 4 

Heat   required   to  h«at up  CH OH =  ( 350  x   10*)   (.590)  ( i9°f') 

79   x   lO^nal   -  ( 3Ì.4 x  103h)     Btu 

• (kg)  (heat of vaporization) 

- 350 x 262.8  x   loW 

- 915 x 105 cal/h    - (364 x 10* Btu/h) 

• (wt)  x (ep.  heat) x (rise in temp. 

» 585  x  104 cal/h) 

(23.2 x  10*   Btu/h) 

- (78  x 103) (0.6 ?) (39) 

- 18.2 x 105 cal/h 

- (72.3 x 103  Btu/h) 

m 49.12 x IO3 Btu/h 

- 540.32 x 103stu/h 

Heat of vaporization 

3.       Heat  taken up by water 

4.       H»at taken up by mahogany 
acid« 

5.       Heat  loase« ( ÍOJÉ of 1-4) 

Total  1-5 

Heating aurfacei 

Heating Surface • Ifttflî.     Av'63 

1 

Imúde te»p.   - 240 F 

29 ft 

2.69 « 

&T 
lm 124 

A 4-oa diaaeter pip«, about 21.4 n in length,  will be required. 



-¡team r^fnii ^m^nta 

Low-prensurp st.f-am  at   1? p. 

òtpvn enthalpy at  :M"; V 

T'>t,al   r«>'7ui r»>d  h»a*   input 

.*.   Jt^am   rfquirfttipri t.a 

OT h'iur 
M ).>>••  x   !-•) 

'M  1   K,    wi 1 !    hr-   UBpd 

=»   i '6.\^   Btu'lb 

--   S4-'. '• '   r   ! ••'•^   3tu''h 

=   l.h'H   t->ns/H n 

>r   '•'   tins/8  >'     ' -ipprvx. ) 

Number of  theoretical   plates 

In  a  binary system  such  -is  m^thani }-w-* t»r,   th<- numbf. r of  thf-or-t i ca' 

plates   is  ahiut   /.     Assumo   \\f,   nlato  pffi^ifni-y (fir hubbl p-car>),   tb<- number 

if plates   r'rpn rod  will   b>-  ?l.     LJnaring b--twe«n   th'3  plat,»s,   is   i9. <  '"m 

( 15«?  in).     Diam^tpr r>f th*> column  ^° < T.     (<ubb'f:-cap size S cm.       »nssur», 

14.7 p.s.i.g. 

Condensate surface reqxt riamente 

U -   100 fltu/h    (ft?)   (°F) 

G -   Ì64 x  10ì  Btu/h 

The water enters at ?S C and  leaves at 

35°C  to id ve    A ttm,   50° C or 90°F 

The condensate surface 

3 

100 x 90 

•MIL 

40.5 ft 

The cooling water enters the sulphonator jacket at 77 F and leaves at 

95 F at a rate of 110 litrea/ain. The hot water fro* the jacket is spray 

cooled over a cooling tower. The cooled water is collected in the base tank 

and returned to the sulphonation vessel. 
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t,»t  the atorago capacity of  the pond 

Initial   temperature ^f th*» water 

!•"•'>. Ì    +*>!»>! '   r I » 'II-.•   of   tfl^   tutor   '-»fti>r 
f-"jl in.jj) 

rn^ntity of  the water to  be cooled 

Average wind   velocity at Az-Zawia 

- 10 m 

» y^uK 

« 7?"V 

- 7 cu n/hr 

- ì mil#«/hr 

. 4.5 ft/»«c« 
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Ann«* VI 

REFINED MINERAL  OF,:     REQUIREMENTS JF THE PROPOSED ¡LAN! 

A.    Capital   «»p«nditur« (Libyan dinar») 

l'    Fi»*d capital 
1.1    Landi     2 h«ctar«« 

(at LD 2/m2) 40,000 

1.?    Laval i i ng 
(LD O.5V) 10,000 

1.3    Contingencia« 
(5^ of 1.1 and 1.2) 2.SOO 

Subtotal 52,500 

?.    Building and oon.truction 

2.1    Building 

(a)    Gat« houM,  100 m    at 
LD IO/«3 1,000 

1,650 
(b) Concret« tray a < nd founda- 

tion« 110 at LD 15/a3 

(c) Main building (includine 
adai ni «trat i on .a ad «tor«« ) 
7¿fm3.at  LD 15/rrT 11,055 

2.3    Fane« with fat«a (appro».) 
600 m (at LD I5/«) 9,000 

Subtotal 26,705 

3.    HmoBinwy and «orniosant 

3.1 Production «fuipaant 120,000 

3.2 Ancillary «quipasa t 

(a) Boil«r-wat«r praparation «tation 

(b) High-roltaga distribution aad 
transforming station; lo»-rol tag« 
distribution station 5,000 

(c) Repair and aaiataaaao« 
workshop aajuipamit 2,000 

(d) Caenlcal laboratory esuipsMat 
(quality oontrol aad tasting) 2,000 
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(•ì    Network within plant compound: 

Electric voltage supply 

Mater supply 

Sewerage 

Telephone  installation 

Plant  lighting 

2,500 

3,000 

9,500 

2,000 

2.000 

23,000 

3.3 Freight,   insurance,  dock clearance, 
including internal  transport 
(15i of 3.1 and  3.2) 

3.4 Design and technical works 
(5,i of 3.1 and  3.2) 

3.5 Erection and commissioning charges 
(15Í of 3.1 and  3.?) 

Subtotal 

21,450 

7,150 

21.450 

193,050 

Transport vehicles 

4.1 20< oleum tanker  (IO-I5 tons 
capacity) with air compressor, 
25 ft2,  5 hp pump (1) 

4.2 Solvent tanker or simple 
truck for drums  (l) 

4.3 Pickup truck (1) 

4.4 Personnel  cars (2) 

Subtotal 

4,500 

3,500 

1,500 

JLÚ22 
12,000 

5.  offtct ftnn*"" *** wiFPtfi* 
5.1 furniture 

5.2 Equipment and miscellaneous 

Subtotal 

2,000 

8.999 
4,000 

6.    Pralimiaarr and promotioi 

6.1 Lagal matters 

6.2 Advertising and publicity 

6.3 Training 

Subtotal 

1,500 

2,000 

Îi999 
«.500 

7.1 Haw materiali 

(a)    Heavy gas oil 
83 toas at LD 27.9AM (2 2,320 
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(b) 20% olaua 
?06 ton« at LD 28/ton 
(3 month«) 5,750 

(c) Solvent   (methanol) 
50 ton« at LD 36/ton 
(3 month») 1,800 

(d) Pullar'« «arth 
15 ton» at  LD 30/ton 
(6 month«) 450 

(•) Caustic «oda 
6 ton« at  LD 46/ton 
(6 month«) 276 

(f) Lim« «ton« 
100 ton« at LD 2/ton 
(1 month) 200 

10,796 

7.2 apar« part« 
(lOjt of •aaontial aqulpaont) 22,000 

7.3 Product -  2 waaka' production 
at production coati 
60 ton« at  (about) LD 160/ton 9,600 

7.4 Wagea and «alariaa 
(1 »»nth) 4,890 

7.5 Unfor«««on axpanaas 
(10£ of 7.1 to 7.4) 4.729 

Subtotal 41,218 

Total of 1 to 7 358,76? 

Unit «spanditura par ton 
of product 219 

B.    BuUdia«. »M>O«W MA militi— raouiraaanta 

itruotlon 

faotorjr (for ainaral oil only) 

SI»«1 16 x 10 1 8  (appro*.) 

Walla - (16 z 10 x .3) x 2 • 96 • 
• (10 x   8 x .3) x 2 - 48 

Hoof   - (16 x 10 x .19)       - 24 • 

floor • (16 x 10 x .3) - 48 • 

Uaforoooa« -JLiLaC 

296 a3 
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General,   for laboratori«» and for all other component unite 

Walls -  (?t x  1 '-' x  .3)     x 4 -  240 m 

(1 > x    7  x  .^     x 6 -  126 m3 

Hoofs =  (?.^ x 1 .  x  .Ie))   x ? -    60 m3 

426 m 3 

3.     Stores and  aheds 

For raw-materials in bags and 
drums  etc.  ?! 1 5 1 5 1« 

Walls «   (20 x <y x  .3)  x  2 - 

(5 x 5 x  .3)   x  2 - 

Roof    •  (?0 1 5 1  .1)   x  1  « 

Subtotal  - 737  m 3 

60 m 
1 

15 m 

10 m^ 

85 m3 

Concret« trays and foundation» 

Unit operations: 

Intermediate tanks: 

Bulk storage  tanks: 

(1)     Heavy gas 

(ii)     2UÍ oleum 

(iii)     Methanol 

(iv)     Refined mineral  oil 

3 m 

or 10 •     (appro«.) 

25 • 

25 »3 

16 a3 

16. 

82 a3 

Pumps etc. 

Unforseen 

Total 

5« 
10 

110 a 

5.    Road» 

Length 

Breadth 

Number required 

Area 

200 a 

2 a 

2 

800 a1 



PIS 

(;«    Hanaarswnt.  guality-control  laboratory 
• ui :   labour  c;osl fi  (Libyan dinars) 

Number of personi el 

Unskilled 

Skilled 

Highly  skilled 

Rnginear 

Chemist 

Manager 

General manager 

Number 

6 

6 

LL mon'.h ¡.b,year 
Lb/year  (pi,its 
social    .harnea 

70 840 %7-H' 

loo 1, ?00 8,loo 

120 1,440 4,800 

1 s 1,800 2,000 

ISO 1 ,800 2,000 

200 ?,400 2,650 

400 4,800 5a<^. 
30,300 

2.    Stores 

Foreman 1 120 1,440 l,6oo 

Drivers 5 100 1,200 6,750 

Helpers 2 70 840 1,*00 

10,250 

3.   AMiiustration 

Clerk i 2 120 1,440 3,200 

Typist 2 120 1,440 3,200 

Helper 1 70 840 

7,350 

Subtotal 47,900 
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»er require»ent» (horsepower) 

Haw material» and  finibhid product  (pumps) 

ieavy gas oil 

W oleum 

vivant (CH,OH etc.) 

Hefined mineral  oil 

Intermediate storage tanks 

unit  operations and miscellaneous: 

Hulphonator (turbo-mixer) 

3ui phone tor (turbo-mixer) 

Water circulation pump 

pump 

Neutraliser (turbo-mixer) 

Neutraliser (turbo-mixer) 

Extractor 

Drying and bleaching 

Drying and bleaching 

Neutral - oil  pump 

Unforeseen 

5-10 

2 

2 

2 

2 

1 

2-3 

2 

1 

2 

10 

49 hp 

Total of 1 to 4    » 31.8 » 32 kWh   (approx.) 

General  lighting: 50 x 200 W 

10 kWh 

42 kWh 

336 

lOO/BOOMfa 

Cost per year at a rate of LD 7.5A»000 kWh - 7.5 I 100.800 
1,000 

-    LP 7S6/ÏT 

Total 

Require—at« for 8 hours 

Require—ate for 1 year 

aeJaMai 
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6. St sa» ragù i ramant s 

Steam requirements per ft hour a 
(10   | •.s.i.tf. ) 

otean requirements per year 

Steam cost per year 
(at LD 1 .?/ton) 

7. Water requirements (m ) 

Sulphonator 

Initial 
3 Replenishment    at  ? m /day 

Fractionating column, 

for condaneor 

incirculation« 

in losses (per year) 

General Mashing,  scrubbing etc. 

Unforeseen 

Subtotal 

Annual cost 
at LB 20A,000 • J 

7 tonB 

600  tona 

LP 7 20/year 

6.7 

600 
3 606      m  /year 

20 

600 
3 620 m /year 

6.000 m /year 

1.000 m /year 

8,226 m^ 

10,000 m    (-,, ;u. 

LP 200/year 
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Annex   71J 

EMI L3IFIABLF  <" )N 'FirHA'i'FC 

•api tal   expenditure   (i.iiyan dinars) 

Fixed  capital 

1.1 Und 

1.2 levelling LD O.1) per  m' 

building and construction 

?.l  building: 

(a1     late house 

(None  required.     Installation   u witnin 
white-oil  premises) 

"oncrete trays an 
90 m3 at  LD 15/m 

d   foundations 

(^ 

2.2 

Main building,   including 
administration,   stores,   sheds etc, 
374 m3 at LD 15/m3 

Roads (220 x 2) m? 

at LD 7.5/1» 

2.3    Fence with gats,   200 m  long 
at LD 15/m 

Subtotal 

3.    Machinery and squipmsnt 

3.1 Production equipment 
(and weed killers Er' 

3.2 Ancillary equipment 

(ai    Boiler-water preparation station 

(b) High-voltage distribution and 
transforming, and low-vol tage 
distribution station (additional) 

(c) Repair and maintenance workshop 
equipment (additional to white- 
oil plant requirement) 

(d) Cheaical  laboratory 
(additional  requirements) 

(i)    Electricity -  low-voltage 
supply to plant  and 
stores etc. 

1,350 

5,610 

3,000 

3.000 

12,960 

75,000 

10,000 

1,000 

1,000 

1,500 

1,500 
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(ii)    Water supply 1,500 

(i i i )    Sewerage 2; 000 

(iv)    Telephons installation 1,000 

(v)     Plot  lighting (additional) 1,000 

3.3 Freight,   insurance,  dock clearance, 
internal   transport (ljf> of 3.1  and  3.2) 14, 325 

3.4 Design and  technical works 
(5^ of  3.1  and 3.2) 4,775 

3.5 Erection and commissioning charges 
(1516 of  3.1 and 3.2) Hi}?? 

Subtotal 128,925 

Transport vehicles 

4.1 Diesel   truck (eoiids carrier) 
10-ton capacity (1) 2,500 

4.2 Solvent  tanker carrier 
10 to 15 tons capacity (l) 3,000 

4.3 Fork-lifts (2) 

for bags 1,500 

for drums (40-gal) with 
tilting device 1,500 

4.5 Station wagon (l) 2,000 

4.6 Personnel  car (l) 1.200 

Subtotal 

5»    Of fi cs furniture and equipment 

5.1 Furniture 

5.2 Equipment 

Subtotal 

6.   Prsliainary »rid promotional expenditure 

6.1 Legal «sattere 

6.2 Advert i aine and publicity 

6.3 Training 

Subtotal 

11,700 

2,000 

1.000 

5,000 

1,500 

2,000 

2.000 

5,500 
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7.    Working capital 

7.1    R*w watsrialn 

(a)    White 01I-8O 

(i)    Refined aineral oil 
100 tons at  LD I60/ton 
(3 aonths) 

(li)    Cssein 
0.55 ton« at  LD 483/ton 
(3 aonths) 

(iii)    Triton-100 
1 ton at LD 523/ton (l year) 

(iv)    Aaaonia S.G.0.9 
1 toni at LD 56/ton 
(3 Months) 

(v)    Distilled Matar 
21.6 tons at  LD ¿/ton 
(3 aonths) 

(b)    pj—thodaWO 

(i)    Diaethoate (tech.) 
18 tons at LD 1,200/ton 
(3 aonths) 

(ii)    lsulsifier (uaidentified) 
2.25   tons at LD 547/ton 
(3 aonths) 

(iii)    Solvent (x/lene) 
18.80 tons at LD 90/ton 
(3 aonths) 

(iv)    Casein 
0.2125 tons at LD 483/ton 

(v)    Distilled water 
8.27 tons at   LD ?/ton 
(3 aonths) 

(o) immuti 
(1)    Tetrodi fon (tace) 

2.5   toas at LS 3,275Aon 
(3 aonths) 

(ii)    lMlsifiar, Atlox 
1.012 toas at LS 600/toa 

(iii)    Solvent 

(*)   I7.5 toma lylea« 
st LS 90 A«« 

(•)    3.225 r'—Tíl 
ft« Li t*/t«* (J «MUM) 

16,000 

265 

5?3 

56 

43.? 

?3,CM0 

1,230 

1,69? 

103 

17 

•,*J0 

••7 

Í 
2.303 
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(ivi     'asein 
0.645  tons at LD 4«3Aon 
(3 months) 312 

(vi     Di st i 11 ed water 
7   tons at LD 7Aon (3 month») 14 

(d) Malathion-50 

(1 )     Malathion (tech.) 
l'.ï.5 tona at LD 751 Aon 
(3 month») 7,9*0 

(li)     F>nulaifier 
1 .05 tona at LD 600 Aon 
(3 month«) 630 

(ill)     Solvent, xylene 
9.45 ton» at LD 90Aon 
(3 month») 8,505 

(e) Ktlth»n«-18.5 

(i)     Kelthane (tech.) 
5-94   tons at LD 1,275/ton 
(3 month») 7,570 

(ii)     Emulai fi er (ti ohm and Ha««) 
AH-863) 0.16? ton at 
LD 509/ton (3 month») 83 

(iii)     Solvent  (xylene) 
26 ton» at LD 90/ton 
(3 month») 2,340 

(iv)     Stabilizer (casein or 
methyl-cellulo»»)  0.162 ton» 
at  LD 483/ton (3 month«) 79 

(f) Lindan»-20 and 50 

(i)     Lindane (tech.) 
6.3  tons at LD 1,645Aon 
(3 month») 10,400 

(li)     Fìnulsifier (»orbitan mono- 
stearate ?) O.54 tons at 
LD 232/ton (3 month») 125 

(iii)     Solvent (benzene, xylene) 
I5.5 ton« at LD 90/ton 
(3 month») 1,395 

(g) Liquid  insecticide» 

(1)     Bioallethrin 
61  kg at LD 37,815/ton 
(3 month») 2,300 
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(li)     Bioresmethnn 
81  kg at LD ^2,215/ton 
(3 months) 

(xii)     Piperonyl  butoxid« 
244 kg at U)   ••/ 
( \ months) 1 ,708 

(ivi '      • '"• V      í   ¡ •    "<   •     L' •    ¡) 

135  tons at  LD    17.64/ton 
(1  month! \^0 

(h)    Weed killers 
2,4-D and  2,4-DR 

(i)     2,4-D and  2,4-DN  (tech.) 
2,4-D,   5.69  tons at LD 41«  ton 
2,4-Dn,  7.6?5  tone at  LD .'59  ton 
(3 months) 

(n)     Solvent oil  or benzene 
3.8 tons at  LD 86/ton 
(3 months) 

(in )     Finulsif 1er ? 
O.89 tons at  LD 600/ton 
(3 months) ^34 

(l)    Packaging material 

55 gallons (  - 7.35 ft3) 

16-gauge plate (baked resin 
coated/ 50O drums at   (about) 
LI)  i.44/drum 

7.2 ?f*5* Parta; 
(10% of essential  equipment] 

7.3 Product 
2 weeks'production cost 
100 tons at  LD 200/to!; 

7 «4    Mures and salaries 
(section ':)  (1 month) 

7«5    Unforeseen 
(lO^j of raw materials) 

Total  of 7.1  to 74 

Total  capital 
expenditure 1  to 7 

Capital expenditure/ 
ton output  (tons) 

4,340 

2,-50 

1,720 

2,000 

20,000 

2,263 

M lift 

13^,329.2 

504,414.? 

2,927 

104 LD/ton 
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B-    Building, manpower and utiliti»« requirement» 

Building (»pproximat« »»timet» of im and valu«) 

Wain plant building 20 x 10 x 8 m 

(*)    Wall« (20I8I))I2 

(10 x 8 i 3) x 2 

Subtotal 

(b)    Roof and floor 

A daini rt ration 

(20 x 10 x 0.15) 

(20 x 10 x 0.3) 

Subtotal 

Partly provided in whit«-oil plant 
project (Tak« additional  50 UH) 

Stores, »hada for raw mat «ri al» and product« 

(a) Solid»»    65.665 - 70 ton» 

(b) Liquid»:    malathion,  emul»ifi»r and 
cyclohexanon» in drum» 

(c) Gasest    ammonia • 1-ton cylinder» 

96 m 

ALM 
144 • 

30 a 

60 m3 

90 a3 

-      70 mJ 

•      20 

2.    Concreta»    tray» end foundation» 

Storage tank» (out»id»); 

(a) Whit» oil 

(b) Xylene» 

(c) Distillad water 

(d) K»rosan» oil 

ilatnioa (•) 

(f)    Unforei 

1».    aotor». uait operation ate. 

(•)    Hammer «ill 

(b)    Buoket elevators 

(e)    Supportine »tructur» for feed-bin, 
mixing- vessels,  servioe tank» 

(d) Weiring and fill In« 
•tation - »tructur« 

(e) Unforeseen 

16 •3 
(•PPte« .) 

25 •3 (epproi .) 

15 -3 (a»prox .) 
16 •3 (anerox .) 

2 .3 (a»»rox .) 
8 •3 (aseroi .) 

1 mJ 

I.3 

10 

4 ••• 

5.3 



??5 - 

Totalt 

(•) Aiilding Y74 a* 

(b) Concreti i  traya 

461.', m^ 

3.   toa« ate. 

?oo x ? m? 
400 m? 

e. Staff raouirtatnt as     wa*«a »nd nliri« LI 

LD/y«ar  (, 
»ocial  chi Ptr»owi»i !fuab«r LD/«onth LD/year 

3lU8 

£i£ì?rjr 
Unskilled 4 7Ü 840 950 x 4 -   },fl00 
Skilled 3 100 1,200 1,350 x  1 -  4,->50 
Highly akilUd 1 120 1,440 1,600 x  i -  1,6(«) 
tñginmw 1 150 1,800 2,000 x  1 - 2.000 

11,450 

Coaatrcial   daoartMnt 

1 1?0 1,600 x   ì formmn (packing) -   I,6u0 

H«lp«ra 2 70 Wi ? - 1,900 
Drivtr« 3 100 1,300 i  ', -   3.900 

7,400 

Ateial.tr.tion 

Clark» 2 120 1,600 x  2 -   3,?00 
Typ i §t 2 120 1,600 z ,' -  ì,?oo 

H«lp«r 2 70 

Total 

950 x ? -  1.900 

8,300 

27,150/yaar 
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b. 'ower rtquirwunti (horsepower) 

Site-reduction and transportation sections 

all 

Star  feeder to bucket   elevator 

Bucket   elevator (bi 

(r) Storage bin 
Discharge end 

(dì    Weight  hopper 

Subtotal 

?•     Mixing section 

Mixing vessel   (No. 1) 

PUMP for  liquid peeticidal   chemical 

PUMP  for  liquid peeticidal   solvent 

PUMP for liquid peiticidal  emuleifier 

PUMP for liould pesticidnl FC to service tank 

Mixing vessel    (No. 2)  (for «al at h ion ) 

PUMP  for liquid peeticidal   chemical 

PUMP for  liquid peeticidal   solvent 

PUMP  for  liquid peeticidal  enulsifisr 

PUMP  for  liquid peeticidal  EC to eervice tank 

Subtotal 

3. Weighing and filling section 

Weighing and  filling »ection with 
automatic  shut-off 

4. Vigour «fttfft  1»*1» 
(a) Exhaust  fan or blower 

(b) Water  scrubber 

(c) Exhaust  fans (8 in EC  »motion, 
4  in weed-killer section) 

Subtotal 

5 

1 

1 

1 

1 
9 

5-10 

2 

2 

1 

2 

2-5 

1 

1 

1 

A 
35 

2-3 

10 

1 

4 
.1 
17 

5.    Bulk stomnm tanks 

(a)    Knits oil fron eervice-tank er directly fron 
•i xi i« vessel to storne« *•** 2-3 
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Xylenes 
fro« storage tank to mixing vessel 

Kerosene oil 
Pro*) storage tank to tha ailing vessel 

Nalathion 
Proa storage to mixing vaaaal 

Distillaci water from atoraga 
tank to tha mixing vaaaal 

alsifiar 
Prom atoraga to mixing vaaaal 

Casain acre* conveyor 

Lighting)     50 x 200 V 

Unforeseen; 

Coat at LO 7.5A.000 kWh 

2 

Total 1-5 

(71 «6 x 390) » 70 
1,000 

6.    ate— (low preeeure) at « lb/in' 

Maximum stana requirements per day (8 hours) 

per day {* years) 

Cost at a rate of LD 1.2/ton 

7. «tig rtimnnaii 
Par 8-hour sàift 

Per year 

--«líáP* 

2-3 

2-3 

2-3 

1-2 

1 

0.5 

10 kW 

10 

8O.5I hp • 10 kWh 

- LD 1,280/year 

5 tons 

5 * 150 

750 tons 

LD 900 /ytnr 

80 m3 

80 x 300 

24,000 a3 

LD 480/year 
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Annex VIII 

WETTABLE i'OWDFHS 

A.    Capital   expenditure (Libyan dinars) 

1. Fixed capital 

1.1    Land:     1  hectare (additional) at LD 2/n 

1 .2    Levelling:     LD 0.5/m 

Subtotal 

Building and construction 

2.1    Building: 

2.2 

2.3 

(b) 

(c) 

Roads 

Fence 

Oate houae 

Concrete tray a and foundations concrete traya and 
30 m3 at LD 15/«J 

Nain building incili 
administration and 
312 m5 at LD 15/m3 

tin building including 
administration and stores etc. 

Subtotal 

3. Hachlnenr and equipment 

3.1 Production equipment (including weed killers) 

3.2 Ancillary équipaient 

(a) Bollar water preparation station 

(b) High-voltage distribution, transforming 
and low-voltage distributing station 
(in white oil installation) 

(c) Repair and maintenance workshop 
(additional) 

(d) Chmmioal laboratory 

(e) network within the plant compound 

(1) Electricity:    low-voltage power supply 
to plant and atoras (additional) 

(2) Matar supply 

(3) Sewerage 

20, 000 

2.000 

22,000 

4:>o 

4,680 

5,130 

125,000 

1,000 

1,000 

1,500 

1,500 

2 pOO 
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(4) Telephon« 

(5) Plot  light in« 

Subtotal 

3.3 Freight,   insurance,  dock clearance, 
internal  transport (l5f£ of 3.1 and 3.2) 

3.4 Design and technical work» (5% of 3.1 and 3.2) 

3.^    Erection and commissioning charge« 
(l5/0 of 3.1  and 3.2) 

Subtotal 

\ 000 

It ooo 

9,000 

20,100 

6,700 

180,900 

4.    Traneport vehicle» 

4.1 Ditsel truck (carrier for bag») 
10 to 15 ton» capacity (1) 

4.2 Station wagon (l) 

4.3 Personnel  car  (l) 

Subtotal 

2,500 

2,000 

1.200 

5,700 

Office furniture 

5.1 Furniture 

5.2 Equipment 

5.3 Miscellaneous 

Subtotal 

3,000 

2,000 

2.000 

7,000 

6.    Preliminary and promotional expenditure 

6.1 Legal matter» 

6.2 Advertising and publicity 

6.3 Training 

Subtotal 

1,500 

2,000 

2T000 

5,500 

Working capita^ 

7.1    (al    Dipterex-80 

Dípteras (tech.) 31.4 tons at LS 930Aon 
(6 months) 

Diatomits or attapulgite 7*025 tons at 
LD 26/ton (6 months) 

29,200 

183 
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Mattine a*ant,  I.56 ton« at LD 232/ton 
(1 rm*) 

(b)    Sjvin-50 

Sa/in (tach.)  19.71  ton« at l,D 731/ton 
(6 «ontha) 

Diatoan t« or attapulgita,  I8.85 tona at 
LD 26/ton (6 month«) 

Watting agant,  1.58 tona at LD 509/ton 
(1 y«*r) 

J62 

?9,745 

14,400 

490 

80j 

15,693 

(c)    Aldrin-AO 

Aldrin (tach.) I5 tona at LD 908/ton 
(6 aontha) 

Diatoaiita or attapulgita,  21 %T# tona at 
LD 26/ton 

Wattinf a«ant,  1.52 tona at LD 509/ton 

13,600 

055 

IIA 
14.9?9 

DOT,  5.05 tona at LD 237/ton (3 aontha) 

Clagr,  6.20 tona at LD 26/ton (l y aar) 

Mattia« acant,  O.54 tona at LD 232/ton 
(1 jraaar) 

1,195 

161 

125 

1,481 

(•)    Zi nab and Maaab-80 

ZiMb or amnab, 56.2 tona at LD 600/ton 
(3 aantha) 

Diatoaiita or attapulgita, ?b-b    tona at 
LD 26/ton (6 aontha) 

Mattia« «cant,  2.81 tona at LB 509/ton 
(6 aontha) 

(t) 

ftilakur (taoa.), 32.8 tona at LD 21/ton 

33,720 

663 

M JO 
35,813 

690 
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Diatoait«, attapul git« or kaolimta,  7.3Ô 
tons at LD 26/ton (1 yaar) 192 

Wattig agant,  0.82 tons at LD 232/ton 
(1 /Mr) m 

1,073 

(g)     Broaophoa-25 

'<••<>• ophoB (tpnh.)t 3.75 *on« *t LD 1,060/ton 3,970 

Kaolin or attapulgita, 10.95 ton« at LD 26/ton 
(3 months) 264 

Watting agant,   1.2 tons at LD 232/ton 

4,532 

(h)    Anthraauinona-80 

Anthraquinoaa (tach.), 8 ton« at LD SOO/ton 
(3 nwntha) 6,400 

Attapulgita,  7.2 tons at LD 26/ton (1 y aar) 168 

Watting agant,  0.80 tons at LD 509/ton 
(1 y—r) 

«.995 

(i)    W-* klllTS (»aparata blandía«) 

Linuroa, slamala*, atrasina 
(50)      (ao)        (so) 

Linuron (tach.), 6.95 tons at LD 8oo/ton 
(3 aontha) jf5ÍO 

Attapulgita,  11.75 tona at LD 26/ton 
(6 aonths) 30» 

Watting agsat,  0.5 tons at LS 232/ton 
(6 aonths) 

5,*2 

0)  Misai» 
Xy lanas, 10 to«« at LD 90/ton (6 aoath») 90O 

Banaaaa, 5 toas at LD 110/ton (6 aoaths) «¿o 

Cyclohaxaaoaa,  1 to» at LD 300/toa (3 «oatha) 

(k)    Pi 

1,75« 

mid staal Inn, ova« top, 55 gallona  
5K) at LD 3.44/drua (rasin lia«*) (3 s»atha) 1J» 
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Ba^s, carton« «te.  (polyataylsna Uñad] 
(3 aontas) 

Subtotal 

7.2 Spar« parts 
(10< of sasantial   aquipmant) 

7.3 Producti     2 wssks at production cost 
50 tons at (about)  LD 600 ton 

7.4 Macas and salarias (l month) 

7.5 Unforssaan (10% of 7.1  to 7.4) 

fotal  1  to 7 

Capital sxpsnditur« 
psr unit ton 

220 

*.?4" 

H9,933 

?t500 

30,000 

2,730 

170,679 

369,909 

Ì2L222 . 
730     " 

542/ton 

1. 

2. 

B.    Butldtnj,  —nmwar and utjutias rsouifT.nt. 

Aéalaiatratíoa: 

Parti/ 

Storas,  stasa 
fw •ataríais 

rial aliad sroéuct 

h s to tal 

15 * 10 x 8 m 

138 «3 

22 m 

45 

50 

3 

156 

311 

*.5 »3 • 30 a3    ( aaprox. ) 
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}.    Miscellaneous 

Roads 

Unforeseen 

- nil - 

50 .3 

:.    Power requirement» (horsepower) 

rushing and grinding section 

Crusher 

Hammer - mill 

Dryer 

Screen conveyor 

Bucket  conveyor 

Seiving (screening) 

Ring-roll «ill 

Bucket conveyor 

Granules, dust storage bins 

Ribbon mixer 

Bucket  conveyor 

Solid filling and packaging unit 

EC mixing vessel 

Miscellaneous 

Power consumption per 8 h 

15 
6 

5 
2 

2 

5 

100 

2 

2 

50 for 5 ton» 

50 for 5 to*»» 
1 

3 
5 

12 
43 hp 

(43 « 8) • 15 * 2 • 100 * 4 

344 • 30 • 400 

Daily - 4 h 

774 to - 560 HWt 

2. ftftffiet sjstem 

Horsepower required per hour 

for 8 hours 

3. Lighting 

50 x  200 per hour - 10 kWh 

for 8 hours • 80 kWh 

Total of 1.2 ami 3 

20 

160 - 120 

780 

^^^¡gj¿4 
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AEROSOLS 

Capital «pondi tur« (Libyan dinar.) 

1. 

1.1 

1.2   Lorallin* 

2«    Ml 11M t** ooaitntctioa 
2.1 Building 

2.2 Roadt 

2.3 Faaco 

(Non* roquirod.    Installation i a 
to b« looatod withia tha pra- 
aisoa of Mi« waito-oil piaat.) 

Subtotal 2,000 

6,000 

Subtotal 6,000 

3.    UmaiaaiT nag «aniaaaat 

3.1    Production «fttiaaaat 

0    Rlxiaf uait 

[b)    Injaction/filling «ait 

»    Packagi!« tablas «te. 

[*)    ntaeallaaaoua 

3.2 Aacillary asjuiaaaat 

a) lo i lar «to. 

b) Miga-vol ta«« cittribuMoa «io. 

o) 

•) 
•) 
f) 

f) 
•) 

laaair aaa aaiataaaao« vorfcaaop 
(naaitioaal) 

Cnaaioal laboratory 

Irtworfc «Itala »last 

Aaetrleitjri    low-Toltaj« 
plaat aai otoroa 

Matar «pai? 

1/ ta 

100,000 

2,000 

1,000 

3,000 

1,500 

2,000 

**""*""-'J1>ariÉifl' 
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(i)    Telephone installation 1,000                             ' 

(j)    Plot lighting (additional) IfOOO                            I 

3.3    Freight,   inaurane«,   dock clearance, 
internai  transport  (ijfL of 3.1 aad 3.2) 

1 
16.725                              ! 

3.4    Desiaci aad technical  works 
(¿i of 3.1 aad 3.2) 5(580 

3.^    Bract ion aad cosaisaioning 
{\JjL of 3.1 and 3.2) Üllfi 

Subtotal 150,530 

4. Transport vehicles t 

4.1    Diesel  truck (10-ton capacity) (l) 2,500                         } 
4.2    Fork-lifts (?) 1 

(a)    for druas I.50O                            ; 
(b)    for packages I.?«)                            | 

4.3    Station wagon (1) 2,000                             j 
4.5   Personnel oar (1 .1*229. 

Subtotal S,500 

5- Office furniture aad eauieejoat 

5.1    Parai ture 2,000 
5.2    Iqu i pavent 3.000 

subtotal 5.000 

6-   Pflimaarr aad proastioani eoesaUtares 

6.1 Legal am tier s 1,500 

6.2 Advertíame aad publicity 2,000 

6.3 Tremine 

lattata! 6,000 

7.    wsrkia« caaital 

7.1    la» «at«riala 

(a) Bioalletaria, 750 kf at 
LS 37.815/** (3 saatks) 28,350 

(b) Bioraoatarla, 75 kf at LD 52.215A« 1,900 
(c) Pipareagrl but oxide, 1,500 kg at 

(about) LO 7Ac 10,500 
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(d)    Bas« oils (aromatice), 57 tons at 
LD 90/ton 

(•)    Propalanti (Freons   11 and 12) 
315 ton» at (about) LD 400/ton 

(f) Packaging (I6-0*)    1,300,000 cans 
at LD 25/1,000 

(g) Bspty 1-ton cylinders for Frson ll/l " 
25O cylinders at  LD 200  (CI    cylind^ 

7.2 Spar* parts 
(lOfo of essential equipment) 

7.3 Product»    1 week's production (20 tons) 
at approx. LD 650/ton 

7.4 •"*«••• and salaries (as in esalisifiabl« 
concentrates (annex VII.C)) 1 month 

7.9 Unforeseen 
(10* of 7.1 to 7.4) 

9ubtotal 

Total 1 to 7 

Capital cost per ton 

5,130 

126,000 

32,500 

?ï   50,000 

3,000 

13,000 

3,000 

302,880 

480,910 

1,500 
-  320.6 
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