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Malattia« It • wifely uied ineeetlcld« all awat tke world 1« 

the flalái tf agriculture and public health,    the lMtiiul ut« far 

tala peetieide It du« ta Its inherent aafety » a* a «attor of fact« It 

la aaa af the aafeot loaactlcUa« co—etelaily available today la cha 

•arkat.    Par this reaaea, Ita ua« la developing cauntrlaa la by tar th« 

•eat lapartaat and daairabia bacaua« of alaeat tatal abaaaca af 

«aahiatUated application equipaeat aad usare' Igneraaca about peealble 

haaard lavalvad la tha uaa of pcatlcldal ceapeunda.    Ita ua« la haalth 

la a already «a tha lacraaaa ia aoae developing countries where th« 

«•atar raeiataace to DDT aad IHC haa been obaarved.    Such tread haa 

baa« aaterved la India, Sri Lanka,  Indonesia and to- a leaaer entant 

in •anal*    taquireewate, in 1*77, for health progresase alone far thaaa 

«ana trie a would be arauad 3,200 M.T. and larger quantities tharaaftar. 

Nalathlan raqui reatan ta for Philippines, Thaii«u<l, indonnai« and 

Malaya la ware estimated at S* M.T. for 1971-73, moat probably far 

egrlculturt, by Matara. C. »opa and V.J, Mrjee (UNIDO/ITD 130 - 

WIM/PAO Prefeeaiblllty survey af pesticide production aad uaa in 

eartala cauntrlaa In ICAPE raglan).    Perhaps, tha requirement af 

Melathlen waa lumped tegether with athar lnaecticldea in this lnwaatiga- 

tie« aad at such figure for Nalathlan alano vea an a auch lavar aide. 

At aaatiaaad earlier, Malathlon la e safe lnaectlclde aad does 

a*t *••• aadue tonicity aad residua problema.    It« use, there fare, hat 

rattrletad aar it it likely to be restricted in the faraaaaable 

/future. 
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future.' A« ¡  Batter of fact, iti m« should Incitóse in view of 

toxicity «ad application hasarda poaad by «omo other pesticides for 

which it presents a good substitute. In addition, tht development of 

ultra-low volurna formulation and odour-ltsa baaic Malathlon material 

should |o a long way in ita ttady acceptance and increased usa. The 

aaaufacture (medium scale plants of about 300 N.T.) of this laaecticlde, 

therefore, can be token up in selected countries where the agricultural 

and health requirements can Justify such a plant on economic heal». 

Developing countries in Asia 4 Pacific region except India 

do not have the basic raw materials for manufacture of Nalathion. 

Vhether or not it ia economically feasible to start manufacturing 

facilities in «ny of the developing countries, the establishment of 

formulating facilities would be a most prudent atep in view of cheaper 

labour, availability of inerts, javings in freight etc. 

Phosphorous pentasulphide, Methanol, Toluene, Malaie 

Anhydride and Ethyl alcohol are tht major tt.w maitrials required for 

aanufeeture of Malathion. The prevailing prices for these and other 

materials ere provided as obtained in India. Three mejor etapa involved 

in its manufacture eret 

1)  Manufacture of DTA 

1)  Manufacture of DEM 

3)  Manufacture of Malathion, washing, solvent stripping 

and drying of Malathion. 

A Plow Diagram is given in the report for better understanding 

of the various steps in Malathion manufacture. 

/ The 
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The capital  coat for a 500 T.P.A.  plant under Indian condì- 

tUna 1» worked out to be around Rs.  15.5 million.    The datallad liât 

§f equipment, construction coats, offsttc  facilltlea etc.   ia provided 

In tht  report.    Similarly,  data la provided on tht coat of production 

Ukint Into account nan-power requirement«,  utility ratta, maintenance 

eaata,  depreciation,  ate.    The cost of production for a 300 T.f.A. 

plant werke out to be  around Ra.  2A,000/M.T. 

Th* dlspoaal  of by-products & effluent» doai not poat a major 

probi««.     Tha only by-product,  Hydrogen aulphide gaa,  obtained during 

Nalathlon manufacture  la either burnt or recovered by abaorbing it in 

Cauatic  Soda solution.     Liquid effluent» can be diapoacd of by 

neutralisation,  chemical  treatment and bio-oxidation.    Th«  solid 

affluents en be disposed of by t mbuatlon and hy     the gaseous effluent, 

can be   recovered or  disposed of by combustion. 

The Indian Standard  Institution  (ISI)  and W.H.O.   specifica- 

tions  for  a product of   <»5 per c«-nt purity arc  given.     It will be 

ebaerved   that these  two  specifications  arc   fairly similar and all   the 

production  in India meets  the  ISI specifications. 

Patents  for manufacture of Malathion have expired  the world- 

over and  as  such many new companies art manufacturing or contemplating 

I« Manufacture Malathion.    Of  the nine known manufacturera of Malathion, 

four are  located  in India.    Except for the Cyenamid plant,  all other 

plant«  in  India are based on local  technology.    Technology  at leant 

/from 
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fro« «M of tin ••aufacturerà I.e. M/a. Excel Industries (and liny 

M*e Mid their technology to two Government owned companies 1« Utils 

including Hindustan Insecticides Limited) will be available for solo 

to ether developing countries. The cost of acquiring auch technology 

fejr a 300 T.P.A. plant la known to bo around P.a. 800,000 for know-how, 

to, 1,000,000 for detailed engineering and a royalty of 2,3 pot cont 

en sales for tan ytara. Whan contacted, M/s. Chowlneva, Denmark «Ml 

•twite«*, Japan showed no Interest In sale of technology. 

In conclusion, it may be aald that alnca the product Is 

relatively safei is needed for agriculture and health »regresases| Its 

technology is available for tranefer, design, engineering and equipe»*' 

feerlcotton facilities are available within the deveIopin« countries, 

es* raw Materials are also available In the region, ita menufs«turs in 

senewalng countries may be seriously considered. 

/ 
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Halatalon (0, O-Diaathyl i-(l,2 - 4Uark«tMM«tB?l) 

pkttatMMa'ltklaaatai »v 0, 0-4iMtkvt pkaapkaraa'ltlilaato «f ilatkjrl 

aaraaptaawaelaata) 1« •• orgaM-ahaapftarwa émfwmâ vit* t vtty It« 

taaitUy toMNl othar MiMlt (LD M • ratai «*êl 1S7S a«/k«, 

aaM*l 4IM a«/kt>. 

Taakalaal »raaa «attriti It dur ta aa*«r UM 14 vttk « 

tarila i4wt.    It kaa a apaaifla |rarity af 1.1S at !S*Ci Mltta* 

••Ut I.aJ*C| vapaar praaaara 4 x IO*9 a* M| at M*C| fiata pilai 

Ul^Ci awtar •• Utility US »a.    It la alatlkla  la Mat »rBa*la 

aalvwta kat al limita« aalublllty la pattala* «IIa.    »raaiM §MM 

NalatltaM la a la« atour praaact. 

,      Î     * (CHJO)J f-l-CH-C-OCjHj 

:HJ-< 

Nafatklaa vfcaa uaa4 actarélag ta 41rtatfa*a *Mt aat iMva 

aay »Mia rat Hut» an faaa ar forag« «rap».    It «»«ka faat a« tka Mats 

Ml Ita MalMaa «Uappaar aulckly.    Xt la chltfiy a aaatttt palaM kat 

alM Mta aa a ataaaak pal a a« aa4 aliava »li|>t twaifatla« aattvtty» It 

la Mty »taful agaUat «14a raata af aaakiat la» a et» aa4 alta». 

/aataaaa 
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lecauee of its safety to man, wi<ùe spectrum of efficacy ••< 

lack «f harmful  rasldueam it if a moat preferred inaacticide in 

•inculture, public health, dairies,  food processing planta anal far 

•an and animal. 

Malathlon is particularly useful  In aerial application «aid also 

I« traatateat of tall traaa to avoid likely hasarda in auch oparat lona. 

It la ala« an inaacticide of choice in plantation crepa lika tea, 

coffee ani sugarcane. 

In cereal cropa, Nalathion ia generally uaed for the eontrol 

ef rice hispa,  leaf and plant hoppers,  swerming caterpillars, gall fliea, 

ektely muga, rice bugs, ear cutting caterpillars,  leaf rollara,  flee 

beetles,  aphids,  army worms,  hairy caterpillars,  thripa, grey weevil, 

catitead bega etc. 

In fibre cropa,  it has been used to control  jasslds, apklds, 

tfcrlps,  red cotton bugs,  grey weevils,  seml-loopcra, mites etc. 

Helathion has alao been used againat the peats of plantation 

trefa sertlcularly sugarcane white fly, mealy bugs,  pyrillaa, mitea, 

»Cmla inaecta,  flush worms,  tea mosquitoes,   leaf miners etc. 

In fruit cropa, Nalathion is commonly used  for the control 

•f «mite fly, aphids, mealy bugs, leaf miners, psyllas, cottony cualtie* 

ce«le, woolly aphid, sanjosd scalo, m&ngo hopper, mange fruit flies etc. 

In vegetable crops,   it has successfully controlled aphlde, 

Jessie's, diamond back moth,  aemiioopers,  tobecco caterpillars, apetted 

/boll 
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tfell MIM,  thrlt«, mit«!., whit« fUc«,  fruit torera, «fitachM fcMtltt 

«MJ iiMpfcia acati«« etc. 

F»r veterinary eeats, MaUthion it e MM« I y w«ec atelM« fea* 

•itti, M«« 1 try liée, poultry  tick«,  stick tight flee«, here flit*, 

eottt« tiefe«,  «Mint lie« etc. 

Pat • tarai« pesta,  It li eeenealy ut«« fee eereylef I« MM 

|ff«i« ttteaei eoe1 •« «tor««,« struttura« «faillit «ajor itere* |f«et) pewit« 
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Malathlon is generally formulated at «a emulsiftable con- 

centrate <30 par cant), wettable powder« (25 aar cent and »0 bar cant), 

duatlng powders (5 p«r cant and 10 par cant) and a ÜLV concentrate 

(tS par cant) for uaa in agricultura and publie haalth.    Thaa« formula- 

tion« can ba mada  in othar formulation facllltiaa which exist in the 

davaloping countriaa for similar formulations of othar producta. 

However, ULV formulation is  rather difficult to make and its techno logy 

ia not easily available nor arc the adjuvants/emulsifying agents readily 

available. 

The most popular formulation in agricultura ia emuloiflabia 

concentrate and wettable powders arc used  in health programmas.    Ovata 

are mostly used  In vegetables,   food-grain crops and low odour Molatala«, 

manufactured by patented procesaría Is the preferred material for uaa in 

treatment of food-grains,  horn«« and animals. 

The present demand  for Nalathlon  for health programmas atan« 

In the developing countries of Asia Is estimated at around 3,100 TPA. 

The agricultural  requirementa at prosont would be another 1,000 H.T. 

In these countries.     India has  licensed (to manufacturera) a capacity 

of 4,400 TPA but  tho  Installed capacity ab of today is around 2,300 TtA. 

Additional capacity of 5,000 TPA for licensing In India ia under canal- 

deration.    The  total demand both for agriculture and haalth programmi« 

in India today Is being met from local production.    The now 

/entrepreneurs, 
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entrepreneurs, however, have export markets in mind to dispose of their 

production In addition to increasing market for agricultura and hoalth 

progresases at home. 

Halathlon Technical can bo manufacturad by say Of tao 

fellewiag methods. 

1. Tha cendensetion reaction of OTA (which ia obteiaed 

rotation of Phosphorous Psntssulphldc with Ma t h ano 1 in praaanco of 

telweae) with Dia thy 1 Maléete (coneldered availabla) undor apecifle 

teaaereture conditlona. Cruda Halathlon is purified by traatstant with 

eaaaieels and is filtarad and dried. The hydrogen sulphide avolrod 

vorlag DTA Manufacture ia abaorbed in cauatlc soda solution to for« 

evolva hyirogsneulphide. 

2. This method involves direct phosphorylation reaction 

between Phosphorous pentesulphide, methanol and ethyl maléate undor 

suitable temperature conditions and subsequent enrichment of the 

technical crude Halathlon (by thin layer vaporisation) to yield crudo 

Halothion (95 par cant to 96 por rent). The Hydrogen sulphide goo 

evolved is destroyed by combustion. 

S.  This method involve three stagest 

(e) (reparation of DTA by the reaction of phosphorous 

poatoaulphlde with CH OH. The Hjg evolved is absorbed la ceustle 

/sods 
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aoda «elución, (b) Preparation of DIM by th« ««tarification reaction 

•f Haltic anhydride with ethyl alcohol, (c) Cond«n««tion reaction of 

DIA with DEM to get crude Malathion. 

The first two method« are based on th« technology developed 

in developed countries.    The technology for the  third Method i« 

available in India and is available for sale to other developing; 

countries.    The details of  this method arc as under. 

The process  involves three major steps 

(a) Manufacture of DTA. 

(b) Manufacture of DEK. 

(c) Manufacture of Malathion, 'ashing, leivent stringing 

•nd drying of Malathion. 

UJ     HMIiiltmt 9f PT*- 
Phosphorous Pontasulphlde  it reacted with Methanol in nreaancu 

ef teluene.    The Hydrogen sulphide  evolved  is absorbed in cauatic seda 

•elution.    The cool product is then transferrad by vacuum to a setting 

tank. 

<•>  laMiftttw-r« 9{  Piti- 
Meleic Anhydride, Ethyl alcohol, ientene and a catalyet are 

refluxed continuously and the layer which consist ef water and ante 11 

quantities of ethyl alcohol and bensene is drawn off by use of a 

•eparator. The upper layer is allowed to go back into the reactor. 

The excess solvent is distilled and reused. Th« DEM is then paaaod 

in Na.CO and finally purified by vacuum distillation. 
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mê OTA arc ca*4a*aa4 In a raactar far 14 *• M llMffft 

aaalaa" waaftaa* with Ma2CO} teltitla« M4 traatarf with MjOj.    TIM •»*»• 

«•lathi«« la th«a »trlaaad «1th ataaa ana* tha araéaet la tftlti 

aM atarad. 

t 
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1. Ntltic àm*f4ti4t, 

I. 1*1*1 AU*k«L. 

S. iMtphwrlc Ac 14. 

4. IkopkoravB PMtM«lftti4t;< 

*• MtlMAOl* 

•• Tttw«n«, 

7. M* A*h. 

• • M«i««r. 

t.   My •>•*« **•••. 

10.  Cê«»tlc  §4Mlt Mtt. 

II. Ny4t*t«« FwtMtét. 

••IT kg. 

t.M kg. 

t.O* kg/kg. 

••«ft ht/kg. 

t.SfS L/kg. 

t.M l/kg. 

0.111 kg/kg. 

g.0*    l/kg. 

••Mil kg/kg. 

0.13    kg. 

•••*   kg. 
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Mitât Amy0*14«. 

Itbyi AittiMl. 

•»Ipfctirlc A«I4. 

M»»lMrt«t t««U*ul»«iOt. 

HtUtMl. 

TtllMft«. 

••et Ash. 

iMNMi 

ft/tro QvlMM. 

Ctuatlc Uêm  100%. 

Nf(!:et«« f«*»»iét. 

NlUf. 

IttMU 

US TMMI. 

IM R.L. 

t.O TtMMI. 

IH TMMMt. 

ttî.S TMMI. 

10   K.L. 

M.15 TMMI. 

IO K.L. 

l.TS TMHMI» 

SO ToMMt. 

20 TMMMt. 

1*000 N1 

S000 TMMI. 

tfOO « 1000 i 

ISO Ulm («ttiiMn (IIMO ftMtw) HOO MM. 
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1 

(Ri« in «he« 

1. LUKI /ind laa* 4tv«l«pMfit (*) *•!«•) 8» QUO. 00 

2. •yiiiinant seat includici î affluent 
trntatnt plant f*0at>*00 

J. Plaut building -utf civil, atrvatur«» •00*00 

4« feinting and liMulatlon. 100.00 

f* traction* •00*00 

4. Know hew nni Dttniltd H^IPJ—rinj. ti0OO*00 

?. OaMdaalenin^. JO0.00 

«»fill 1)«4*0.00 

» 
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3. 
4* 
*• 

é. 
7. 
t. 
9. 
20. 
11. 
ia. 
23« 
14. 
15. 
14. 
17. 
1*. 

If. 
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m m rnmí mmra * vr. 

Muter % 

Ovsr H*id Tank 20lr4 construction water supply 

Pairar receiving à distribution system inoludiaf 
emergency power 

eater softening plantcapacity 2.5»r/hr. 
ZnstruMnta Air 5 NMfyhr. 

Refrigeration capacity 50 tonnes t«np 5° to 10°0 

Ocolin? system tower 

Xtrd pipings 

Compound «all & fencing Re.100/- par rumini ft. 
Road as par layout 

Tim office»  changa room» welfare 
Canteen 

Dispensary 

laboratory 

Qeneral Store 

Administration bloek 

Transport vehicles 

Security A. 3u*rd roan 

Niterial handling equipment 

to. 
21. 

22. 
29. 

24. 

29. 

i) 

Under ground storages 

1. Methanol 
ii. ïthanol 

ili« Toluene 
IT. Bensene 

Caustic soda & sulphuric aeid storafe 

Raw «alteri* 1 nnd drum storage 

Fuel oil storage 

Nftlathion (Technical) storage 

Steam converter plant capacity 1.5 tonne 
Nlsoellaneoue 

1« Prelininary expenses 
il. Pre-aperative expenses 

Ili. Contenjenciee 
iv. Interest during construction 

(Rupee)* In thousands) 

40.00 

2,000.00 

100.00 

79.00 

400.00 

400.00 

390.00 

190.00 

90.00 

•9.00 

100.00 
90.00 

239.00 

49.00 

490.00 

•0.00 

30.00 

230.00 

490.00 

90.00 

90.00 

100.00 

90.00 

350.00 

200.00 
1*400.00 

500.00 
1.200.00 

«•«àttitt 
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or mini QSJthar 

i. 

a. 

4. 

S. 

iAnd and land d«v«lopMnt 

Ifcin plant and Equipment including 
•wet ion and corani s sioni ng 

Services» Offtitc facilities and 
Miscellaneous «cpanditurt 

Margin on working capital 

MUe«llan«ouf 

TOTALI 

^^m 

mmmm^ 

(fct* in U»uê*i»i«) 

2,000.00 

U#UO.OO 

9*410.00 

000*00 

2,155.00 
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iMÜEUai 
(fr tonne of Knlathion Technical) 

Deeoriptlon Unit Quantity 
per annum 

nnte par 
Uhit 

Amwil Ooft 
Rs. In tlieuMnrî' 

I. 

Tonnes W5 91» a. Malaie anhydride 169É.OO 

b. Ethyl alcohol nil» 25Ü 3025 0754.00 

«• Sulphuric  leid Totmos 2.0 600 12.00 

d. Phosphorous pentfl- 
sulphide Tormos 246 UWO 2706.00 

•• Nethnnol K.L. 197.5 3620 715*00 

f. Toluene K.L. 20 4300 «6.00 

g. linda Aah Tonneo 56.25 1200 6*.00 

h. betiBune K.L. 30 31160 U6.00 

it Hydroqulnone Tonnos 1.75 «1200 140.00 

i> (hustle '¿oda Tonner? 50 1640 H2.00 

k» Hydrogen peroxide Tonnoo 20 5%00 110.00 

a. jiuiiu&t 
Hater ¿ 25*10 0.75 19.00 

Fowor louo KwH 172« 90 156.00 

Fu*l oil Tomer! 312.5 300 250.00 

J. Connunabin * - - 77.00 

4* 

Totil <Hr*et opemtini coat 

<na„0fl 

'•llttlM 
ruro BPîïï 
i. Mninterrine* fit *>% on eroctmi plant coot uo.oo 
a. D*proei*tion • 15¿ on plant 003t 1350.00 

3*      Internat t let on working enpit'l 

Totil innunl cont.    7^1.00 • 4016.00 • 1M37.00 

Cost «f Production of Mr\lnthion/torow unrneksd 

Cost of pnokin; 500 tormén of Nnlithion 

Nfjt  innuil cost 

Cust of Product lor of folAthion/tonn« pnoked 

11037.00 

23.67 
333.00 

12166.00 
24-12' 
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1 
It 

UH-2L 

CeOMlty 
iUlUll 

1 Reaction kettle DTA So.Alloy 1                UM 
1. Reaction kettle DIN Claas-llned 3                 ISM 
s. Condensation kettle Class-lined J                 UStJ 

(Malathlen) 

4. Dis till.tieft atilKMM) CIaae*lined 1               • IM 

I. Steraaa tank« 

a) Methanol MS I               IM* 
») Toluene Mf 1            SMS 
e) OTA So. Alley 1                UM 
4) Caustic soda MS 1                IM« 
t) Ithenol Mt I                 SMS 
I) •ensene •    MS 1               IMS) 
• ) Washed DIM Olaaa-lined 1                »Mt 
h) Purified SÍM CIaas-lined 1                4SM 
1) Waahed Malathio« So. Al Ioy 1                4Mt) 
J> Stripped Nalathlo* ••.Alloy 1                lift 
k) Malathlon I            im 
1) Malathlon (purified) 1                lit* 

1. latch   tank« 

• ) Methanol m 1                  Stt 
• ) Toluene m 1                  Mt 
c) Ithenol m 1                  IM 
d) •ensene m 1                  4M 
t) OTA S?.Alley 1                UM 
f) DIM •f. Al ley l                  IM 
i) Cauatic soda 

(for deletion) 
HS 1                UM 

h) Sodium cartonate MS 1                 IMS 

T. Sc rubber HI 1                 4Mt 
1. Washing tank» 

Crude  l*M Sf. Alloy 1                 IffJt 
Crude Mnlathlon «?. Alloy 1                IMS 

•. DU tlllatlon still Ml l                 Mit 

10. DtM rectiver •»• Alloy 1                   4M 

11. Solvent receiver MS 1                 3Mf 

II. Drt er •P. Alloy 1                 1TM 

/Oontd. 

í 

1» 

J 
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. Mall* J|)t¿|gf££ M.O.C. •ft* Capacity 

13. Lower layer «totag*        MS ISM 
1 14. IS« 

IS. Ne* 1 ver for Ma' athlon('Jry)  |p. úlloy sté 
i*. Drier (M*l«thlot.)          S». Alloy SIS 

17. Toluene waohing A          MI 
distillation 

•SO 

11. Vesael for Toluene recovery  HI IM 

1«. Heat txchengere           MI ISSftl 

10. Recovery unit «htenol       MI UM 

11. tthmnol receiver           M •M 

II. Condensate receiver        If. Alloy IM 

IS. Stripping co I wan           *>. Alley 

14. Fue*a                   lp. Alley 

IS. Vacuum pumpa 10 _ 

a. Reflux aystem 

17. llovere                  Sp. Alloy 

It. Filter pump              Sp. Alloy 

1*. Piping atructurel 
(e: ictrlcity) 

M. Rot« »etera               1 II 

SI. Plow Indicator« 

SI. Temp, recordera 

SS. Preaaurc indicator         < 

S4. Vacuum gauge fitting 

SS. Level gauge fitting 

M. Monome t*ra 

S7. light giaaa fitting II 

M. Temperature indicator 

M. Temperature recorder controllei r • 

Í 

4t. Temperature controller 
" 

*• 
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.    sPEJiFic.^QMS Q" :œ zw momv 
lidian Standard Salification» - ll-tBM»»H 

ShtmifiliUif 
S~(l,2-bis  (ethoxyearbonyi) ethyl) 
0,0-dlmethyl phoaphorodithioatc 

(Nalathion)  contant,  per cent by 

v«l|ht,  Min. 

Vfattr contant,  por cent by weight, Max. 

Acidity  (aa N SO,), per cant by weight, 

I. 

I. 

S, 

4. 

I. 

v* 
Max. 

Material insoluble in acetone per cent 

by weight, Max. 

Specific gravity at 23°/15°C Min. 

95.0 

0.1 

0.4 

O.J 

LIS 

w.h.o. sficiriCATiom-WHO/sir/iMi 
ttau.ll.itMimiM«  FOI  ^LATHIOM.TlCHIIICAt 

I. 

I. 

t. 

4. 

S. 

Charactvtiitict 

0,0-Dlmcthyl S-(l,2-di-(ethoxy- 

carbonyl) ethyl) phoaphorodlthioatt 

content per cent by weight 

Acidity, per cant by weight (calculated 

aa H.SO.) 
2 m 

Solid material ineoluble In acetone 

per cent by weight 

Vatcr content, per cent by weight 

Sp. gravity at 25°/25°C 

in. 

95.0 

0.4 

0.S 

0.1 

1.2S 

I 

li 
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•MlCDlCTB  AM)   KHrrjIHWT- 

The only by-product which ia found durln? the reaction of 

Phosphorous Penta sulphide with Methinol is Hydrojen sulphide ¿as.    This 

gas ia either burnt or Ì3 rncoverod by absorbing it in caustic soda solution* 

2.      Effluents 

The effluent produced in the plant resulting from the above .prooeee 

are expectad to be of the order of 26,000 litres/day.    The effluent before 

treatetent i a acidic  in naturi due to tr.ios of sulphuric acid and also 

eontiinu small quantitier, ni ordinier, including trace«» of Malnthion.. Al"« 

11 quantity oí solid  rr>sLûw is expected to bo produced fro» the DTA plant» 

The liquid effluent from Mi lathion washing unit contains trace» 

of Nilnthien ".nd ia acidic In nature.    This ia clterolcally tren.ted with 

ehlorine/hy rochlorido to destroy M lathion completely.    The acidic effluent 

eontnlninf, orinine is treated with lim", slurry to neutralise the acidity« 

It» partially treated effluent conta inin • or minies ir- sent, to bio-oxidfttion 

unit where the oOH i3 reduced •irri  \n broujht tc   the specified level* 

Tlic insignificant quantity of »olid which is harmless* is flisp 

Of either by combustion or by diaposlm» off in the usual manner.    The gaseous 

effluent viz. HgS is either recovered by absorbing in sodium hydroxide 

solution to produce  lodlum bi-sulphide or li diapcaed off by combustion. 

The treated effluent disposed of",   fulfils the spécifications 

UU down in IS-spoeificationj No. 2490-197/I. for diapesnl of Industrial 

Mistes into Inland surface wster. 

J 
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1. "••noni Hmi ;er 

2. Prod. Superintendant 

3. Mtlntervmoc   jupdt. 

4. Accounts Ofrieer 

9. Furch", M*. Officor 

ft. AHmlnÌ3tr\tive Officer 

?. Store:; Officer 

t. íieeurlty Offieor 

f. Accountants 

IO. P<;raonn«*l AsaLatent 

11. Receptionist 

12. Typiet/clerk3 

u. Driver 

14. i+?lpor3 

15. TíO« 

ìé. id" tchnwn 

17. Uhi ft  3Uf*rvrLîor:J 

14. Hiintemnco ?ormm 

if. PVmt Op'jr-itrrn 

20. ;ikillf!l workers 

21. Unnkiliwrl workers 

22. Chanlst'j 

«3. Heiler Attendants 

2«. Hefri.-corition Attendant» 

29. Fltter/rtfiiclcr/tïlectrleinn 

&0 

14 

2 
4 
4 

• k 
Inatrunent Hínchanle 

i 

J 
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1.      AMttlCAN CÏÀNAMin CONPANY 
APICULTURA!. D Tv'io ION, P.O.  BOX 400 
PRINCETON,  N£.v oiRSEY,  U.S.A.  - 06540 

T«:L2PH0ti¿:    (609) - Tft-OfcQO 

8.      CHWilNOVA 
P.O. Box 9 HC 7620   LiMJ,  DENMARK 

TELSPHjQSS:    (0-/) Í3-41-00 

3. CYANANÍD INDIA LIHITSD 
AOÄICULTURAL DIVISION 
P.O. iOX NO.  9109 
MMAY,  INDIA - 400 025 

TKLIFHOtKt   45-5211 

4. tiCtL INDUSTRIES LIMIT« 
114/17« S.V.  ROAD, jOQSSHrfARI 
BOMBAY - INDIA - 400 060 

T£L£PHON£t    $7-1431 

J.       SNXA VI3C0SA  3.P.A.  (ITALY)    \ 
CHO-.1CAL DIVISION, VIA H0NT3ILL0 - 10 
20121, ULANO,   ITALY 

TEUütt   34503-3 5402-JOIAN 

4-      3UK1T0''0 CKOflCAL GO. LTD.   (JAPAN) 
155» C-iOME,  KITHAMA 
HIQASH1 - KU,  OSAKA,  JAPAN 

TSLSPHOfBi    (06) 220-32U 

7-      ItARAT PULVER ISDD MILLS LTD. 
H£XAMAR HOUSE 
20, SAÏANI ROAD, 90KBAY - INDIA - 4OG 025 

TiLSPHOtL:   29-2877 

t.      PSSTICIDES INDIA 
P.O. MK 20 
UOAIFUR, INDIA 

TEL*HO*St   7)6 

f.      PHTICIDE3 & âREWERS LTD. 
OMITTABAR MANPADE 
S.V. ROAD, P.O. BOX No. 42 
THANA, 30NB4Ï,   IriDIA - 4OO 0*7 

-J 
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