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cUNNARY

‘l‘ll"tlltl fe o widely ueed insscticfde all ever the werld ia
the fields of egriculture end public heelth. The incteesed use for
this pocttitdo ie due to its fnherent aafety -- es e mettsr of fact, {t
{e one of the esfest insecticides commercielly aveilable todey iz tha
market. Per this Tesson, its use in developing countriee is by far tha
®ost impertent end desivabls beceuse of elmost totel ebeencs of
sophisticated epplicetion equipment end usere' ignoramce edeut pessidle
hosard iavelved in the use of pesticidel cempounds, 1Its use im health
ie a already on the increess in some developing countries vhere the
veater resistence to DDT end DHC has deen obssrved. Such tread has
beén obeerved in Indie, Sri Lanka, Indonesis and to' e lasssr exteat
in Wepel. Requirements, in 1977, for heslth progremme alone for theae
sountries would be sroumd 3,200 M,T. end larger quentitiss thotoa!écr.
Malathion raquitemsnts for Philippines, Theiisud, iudonesis emd
Nelaysie were sstimated ot 84 M. T, for 1972-73, most probebly for
agrieulture, by Meesrs. C. Pope and %.J. Megee (UNIDO/ITD 250 -
UNIDO/FAD Prefessibility sutvey of peeticide production end uees in
sortain countries in ECAPE regien). Perheps, the requirement eof
Nelathion was lumped togethst with othar insecticides im this inveatige-

tien and as such figure for Malathion alone wes on e much lewer side.

As mentioned eerlier, Malethion is ¢ sefe insecticide end deoas
not pose undue toxicity ond rasidue problems. 1Ite use, therefore, hae
aet been restricted ner ie it likely to be restricted in the fereseesdle
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future,' Aa . matter of fact, its uie should incrassc in view of

to;lclty snd application hazards posad by soma othat pasticidas for .
vhich it pra.ants a good substitute. In addition, thu devalopmeat of
ultra-low voluma formulation and odour;liss Snoic Malathion matarial
ahould go a long way in its ready acceptanca and increased use, The
sasufacture (medium scale plants of adout 500 M.T.) of this imsacticida,
therafora, can ba taken up in selected countrias whara tha agricultural

snd haglth raquitaments can justify such a plant on aconomic baaia,

Devaloping countries in Asia & Pacific ragion excapt Indis
de not have the basic raw materials for manufactura of Malathien,
Whether or not it is economically feasible to start manufacturing

facilitias in any of the developing countries, the establishmemt of

formulating fecilities would be a most prudant stap in viaw of chaspar ' |

labour, availability of inerts, savings in freight etc.

Phosphorous pentasulphide, Methanol, Toluene, Naleic : i
Anhydrida and Ethyl alcohol are the major rh-.mdteriall rcqutt@d for |
manufacture of Malathion, The prevsiling pricas for thasa and othar
matarials are provided as obtsinad in Indis. Threa major ateps involved
in its manufactura are:

1) Manufacture of DTA

2) Manufacture of DEM

3) Manufacture of Malathion, washing, selvent stripping

and drying of Malathion,
A Flow Diagram is givan in the report for battar understanding

of tha various staps in Malathion manufacture,
{ The



The cepitel cost for a 500 T,P.A. plant under Indian condi-
tione is workad out to be around Rs, 15.5 millien, The deteiled 1iat
of equipment, construction costs, offsite facilities ctc., 1a pgévldcd
in the report. Similarly, data is provided on the cost of production
teking into account man-power requirements, utility ratce, maintenence
costs, depreciation, etc. The cost of production for a 3500 T.P.A.

plent worka ocut to be around Rs. 24,000/M.T.

The disposal of by-products & effluents does not poas a majer
problem. The only by-product, Hydrogen sulphide gas,. obtained durimg
Nelethion manufacture is cither burnt or recovered by sbsorbing {t in
Caustic Soda solution. Liquid efflucnts can be disposed of by
weutralisation, chemical trcatment and bio-oxidation. The solid
effluents c n be disposed of by ¢ mbustion and H,{ the gaseous effluent,
cen be recovered or disposed of by combustion.

The Indian Standard Institution (ISI) and W.H.O. apecifica-
tions for a product of 95 per cent purity arc given, It will be
obearved that these two specifications arc fairly similar and all tha

production in India meets the TSI specifications.

Patents for manufacturc of Malathion have expired the world-
over and a:z such many new companies are manufacturing or contemplating
to manufacture Malathion. Of thc nine known wmanufacturers of Malathion,
four are located in India, Exccpt for the Cyanamid plant, all other
plents in India are based on loncal technology. Technology at lesat
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feem one of the manufectursra {.e. M/s. Excal Industrias (and they

hove seld thair taghnology to two Government owned companies in 1lndls
imeluding Hinduatan Insecticides Limitod) will ba eveiladle for sale
8o ether devaloping countries. The cost of acquiring auch technelegy
fer & 300 T.P.A, plant is known to ba around Ra, 800,000 for kneow-how,
Re, 1,000,000 for detailed anginearing and a royalty of 2.3 psr cont
on sales for ten yaara. When contacted, M/s, Chemineva, Denmark ond

Sumiteme, Jepen showed no intarest in sale of techmology.

In conclusion, it may be said that sinca the preduct s
relatively safe; is naeded for agriculture and haalth programmes; ite
technology 19 available for tranafer, design, anginearing and squipment
fabricstion facilities are available within tha daveloping countries,
ond :raw meterials are also avatlable in tha ragion, its menufscture im

sonsuming countrics mey be scriously considered,
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SEBGATAY & IMARCTICIRAL ACTIVITY

Malathion (0, O-Dimethyl 8-(1,2 - dicarbethenyethyl)
phesphotedithionata; ot O, O-dimethyl phosphoredithicste of dteshyl
nercaptosuscinate) is an orgenc-phospherus senpouand with & vesy low
tentaity to man and other snimals (LD 30 - rats; ovel 1373 wg/hg,
desmel 4100 mg/ig).

Tashaical grade material fe clear te smber liquid with o
govide odour. It has a specific grevity of 1,23 ot 23%¢; nelting

point 2.89%C; vepour pnuun.b x 10”3

Mg ot 30°C; flash potat
m‘-c. wator seludbility 145 ppun., 1t is miseible in mest ergenie
solvents but of limited selibility im patroleve etls, Premtum greds

Nelathies s a low odour preduct.

'

t
(CHy0), ‘-:-cn-c,-oczus
ChHy-Co0C N,

Nelathion when used sccerding to divsstions decs et leave
oay temie residuss on feed or forage creps. It works fast on the pests
ond ite vestdues diaappear quickly. It is chiefly » sentect potosn bt
sloe sets as & stomach poisen and shows slight fumigation sstiviny, It

"1s very veeful against wide Tenge of susking fnsects snd sites,

/Dessuse




Bacause of its safety to msn, wiic apectrum of efficacy and

leek of hermful rasiduesa it is s most preferred insecticide in
sgricultura, pudblic health, dairies, food processing plants and fer

san and animal.

Mslathion is particularly useful in serial application and sles
fn trastment of tall trees to avoid likely hazards im such oparatiens.
It fa olso an imsecticide of cheice in plndtctlon Eropo 1ika tas,

soffee and sugarcans.

In ceraal crops, Malathion is genarally used for tha ceatrel
of viea hisps, leaf and plant hoppers, swarming caterpillars, gall flfes,
msoly bugs, rice bugs, ear cutting catarpillars, lcaf rollars, flaas
beetlas, aphids, army worms, hairy csterpillars, thrips, grey weavil,

earhead bugs etc.

In fibre cropc; it has bdeen uscd tb control jhssids, asphids,
thrips, rad cotton bugs, grey weevils, semi-loopers, mitss ete,

Malathion has also been used against the pests of plantatien
ereps particularly sugarcsne white fly, mealy bugs, pyrillas, mitea,

essle fnsacts, flush worms, tea mosquitoes, lcsf mimers ste,

In fruit crops, Malathion {s commonly used for tha centrel
of white fly, sphids, mealy bugs, leaf miners, psyllas, cottony sushiea
seale, weelly aphid, sanjosz scale, mango hopper, mango fruit flias ete.
In vegetabls crops, it hss successfully controlled aphids,
jeseids, diamond bdatk moth, semiloopsrs, tobacco caterpillars, spetied
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il vorme, mu}.. mites, whits flice, fouit boicu. opilochas bestlee
ond pumphin beaties ctc,

For veterinary pests, Malsthion is commenly used l.ltm' '!oﬂ
®ites, poultry lice, poultry ticks, etick tight fleass, hora fltes,
mtléu.u'. owine lice etc,

Per sterage pests, it i1 commonly uoed for spreying in ohe

greln stuesn and on storage strusturas egeinst majer stered greda peete.
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IOMMULATION § NARKETING

Malathion is generally formulatad as an emulsifiable con-
centrate (30 per cent), wettablc powdera (23 par cent and 50 per cent),
dusting powders (S'por cent and 10 per cant) and ¢ ULV comcentrata
(95 per cent) for use in agriculturc and public health. Thase formula-
tiona con be made in othar formulation facilities which exist in the
lenloflng Eountr(cn for similar formulations of other ptoduéta.
Howevar, ULV formulation is rather difficult to make and its technelogy

is not aesily available nor arc the adjurants/emulsifying agants raadily

avafilable,

The most popular formulation in agricultura is emulsifiedla
congentrate and wettable powders arc used in hoalth programmes. Duste
are mostly used in vegstables, food-grain crops and low odour Malathion,
manufactured by patented processes is the preferred material for uae im

treatment of food-grains, homes and animals,

The present demand for Malathion for health progremmes alone
in the developing countries of Asia is estimated at around 3,200 TPA,
The sgricultural requirementa at present would be another 2,000 M,7T.
in thesc countries. 1India has licensed (to manufacturers) a capacity
of 4,400 TPA but thc instelled capucity ac of today is around 2,300 TPA,
Additional capacity of 5,000 TPA for licensing in India fs under conei~
daration. The total demend both for agriculture and health progrennmes
ie India today i{s being mct from local productien. The new

/entreprencuta,
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eatreprencurs, however, have sxport markets in mind to dispese of their
plo‘uctloa.ln eddition to fmcreasing market for sgriculture and heelth

prteogrammes at home.

RESCRIFTION OF PROCESS FOR MALATHEON

Malethion Technicel cen be manufacturad by any of the
fellowing methods.

1. The condsnsstion reaction of DTA (which is obtained fvem
reastien of Phosphorous Pentaaulphidc with Methenol im presemncs of
teluene) with Diethyl Maleete (considered availebla) under specifie
tempereture conditiona., Cruda Melethion is purified by treetment with

ehomicels end iz filtared and dried. The hydrogen sulphida evelved

during DTA manufecturc is absorbed in caustic sode solution to forw

sedium hydrogcnsulphide. ;

2., This method involvas direct phosphoryletion too‘tio-
between Phosphorous pentesulphide, methanol and cthyl maleete under
suitebls temperature conditions end subscquent envichment of tha
techanical crude Melathion (by thin layer vaporisetion) to yield crude
Malethion (95 por cant to 96 por cont). The Hydrogen aulphide gas |

evelved is destroyed by combustion,

3. This method involve three ateges:
(a) Freparetion of DTA by the rcaction of phosphereus

pentasulphids with CH _OH., The H,8 evolved is absorbad im cavatis

3
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soda solution, (b) Praparation of DEi by the esterification reaction
of Maleic anhydride with ethyl alcohol. (c) Condensation resction of

DTA with DEM to get crude Malathion,

The first two methods are based on the tcchinology developad
ia developed countries., The technology for the third method is
availeble in India and is available for sale to other developing

countriss, The details of this method are as under,

' The process involves three major steps

(a) Manufacture of DTA.

(b) Manufacture of DEi.

(¢) Manufacture of Malathion, ''ashing, BSelvent stripping

and drying of Malathion,
La) __Mamufacture of DTA.

Phosphorous Pentasulphide is reacted with Methamol im presesce
of teluene, Thc Hydrogen sulphidc evolved is absorbed in csustic seda
selution, The cool product is then transferrad by vacuum to a settimg
tank,

()  Hanufacture of DRM.

Meleic Anhydride, Ethyl alcohel, Benzene end a catalyst ave
vefluxed continuously and the layer which consist of water and emall
quantities of ethyl alcohol and benzene is drawn off by use of o
separstor. The upper layer is aliowed to go back into the raacter,
The excess solvent is distilled and reused, The DEM is then peased

in n.zco and finally purified by vacuum distillation.

3
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m'm DTA are condensed in a reactor fer 34 to 30 houwrs,
cosled washed with na!co, solution and treated with u:o,. The stude .

Nelethion 16 them atripped with staam and the preoduct 1o dried wader
voouUuR and stoted.
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10. Covetic Boda M0,
1l. Wydregen Pervenide. |
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Neletc Anhydride,

Bthyl Alsohol.

Sulphuric Acid.

Phosphoteus Pentosulphide,

ethenel,
Teluene,
Seda Ash,
densane,

Wydvoqu tnone,

0,37 hg.
0.50 &g,
0.04 hg/ng.
0.6092 hg/hg.
0.393 L/hg,
0.04 L/hg.
0.113 hg/hg.
0.00 L/ng.
0.0033 hg/ng.
0.29 .
.00 g,




o 1% «

(Sasts 3500 temnes per anawn/300 days per year)

| )

A Masaxials

Neleie Anhydride.
.‘." Aleohel.

 Sulphuric Acid.

PMesphotous Pentasulphide.
Nethanel .

Teluene.

Sede Ash.

Bensene.

Wydro Quinese.

Coustic Seda 100%.

Wyc cogen Pevenide.

 TTVVIET

Vater.
Steam,

Power,

Boaking -
150 licres containers (lined tneide)

< 189 Temmes.

Sasaiisisn/enans

1% K.L.

1.0 Tonnes.
340 Toamas.
197.5 Tennes.
0 K.L.
34.13 Toames.
% K.L,

1,79 Teaneo.

30 Toames.

10 Tomnes,

26000 o’

3000 Tenmeo.
1900 x 1000 WM,
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2,

he

7

land And lamd development (20 neres)

Bquipment cost including S£f1luent
treatment plant '

Plant buiiding yad elvil, strusture.
Minting and Insulation.

Erection.

Know=how nmi Detniled Ungimeering.
Oenmissioning.

Potalds

(W in Showennds)

9,080.00
000,00
$00.00
800.00

2,000.00
300,00

15,480.00

i

)



-19 -
(Pupoes in thousands)
1. Vater
Over Hsad Tank 2013 & ornastruction water supply 40.00
2. Power receivini & distribution system including
;argency power 2,000.00
3. Wter softening planteapacity 2.5 /hr. 100.00
b Instruments Air § m’/nr. . 75.00
Be Mefrigeration capacity 50 tonnes temp 5° te 10% 400.00 \
6. Oooliny system tower 400.00
"9 Yard pipings . 350.00 -
6. Compound wall & fencing Rs.100/~ per rumminjg ft. 150.00
9. Road as per layout 50.00 .
0. Time office, change room: welfare 85.00 f
11. Canteen 100.00
12. Dispensary $0.00 ,
13. laberatory 295.00 ‘
. Mo QOsneral Store 65.00
15. Administretion bloek 430.00
6. Transpori vehicles 80.00
17+ Security & Juard room 30.00
18. Ieterial handling equipment 230.00
Slerosas
19. Under ground storages
i. Methanol
1. ZIthanel ) 4,30.00
iii. Toluene
iv. Benzens
20. Caustiec seda & sulphuric se¢id storage $0.00
2l. Mv paterial and drun storage $0.00
22. Puel oil stornge - 100.00
23. Jelathion (Technical) storage 50.00
2. Steam convertor plant cap2eity 1.5 tonne 350.00
, 25. Mscellaneous '
' i. Preliminarv expenses 200.00
4. Pre-sperative expenses 1,600.00
o iii. Contengencies 500.00
iv. Interest during construction 4020000



1le * land and land development

2.  Win plint and Equipmni i.nclwi'inz,
erection and commissioning

3.  Services, Offsitc facilities am

: Miscellaneous axpenditure

4+ Mergin on workin: capital

S Mscellaneous

T0TALs

(ke 1n thousands)
2, 000,00
13, 480,00

95410.00
#00.00
2,155.00 .

wdlalila,
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(Per tonne of Malathion Techaic:l)

-2 -

orition iy R e meloon
1. M leterial
A« Maleic anhydride Tonnes 185 9180 1696.00
b. Ethyl alcohol K.L. 250 3025 0756.00
¢. Sulphuric necid Tonnos 2.0 600 12.00
d. Phosphorous penta-
sulphide Tonnas 26 11000 2706.00
e. Metmnol K.L. 197.5 3620 715.00
f. Toluene KoL 20 4,300 "6.00
@ Soda Ash Tonnes 56.25 1200 68.00
h. Benzene Kol 30 31360 116.00
1. Hydroguinone Tonnos 1.75 #1200 ;ao.oo
J: Caustic Soda Tonnes 50 1640 82.00
k+ Hydrogen peroxide Tonnes 20 5%00 110.00
2 Wdlicios
Water " 25480 0.75 19.00
Power L0U0 XKW 1728 90 1%.00
Fuel oil Tonnen 312.5% 300 250.00
3.  Congupable . - - .00
& Jobour :nd Qverheids - - - —T32.00
Total direet opamting cost < JARLR.
LR _CO0T
1.  Mintenanea nt 5§ on ercctod plant coot 110.00
2.  Deprociation @ 155 on plant cost 13%0.00
3. Interost @ 18% on workin. eapittl ~A235:00
| g
Total annunl cost. 78°1.00 + 4016.00 = 11437.00 118%7.00
Coat »f Preduction of Milathion/tonne unpacked 3.7
Cost of pnekinz 500 tomnes of Milithion 333.00
Not 1nnutl emsat 12166.00

Cust of Productior of Milathion/tonne pncked

2%.12°
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10,
11,
12,
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LARE OF_PAGCEAR ROULRMENT
Eauianens | NN
Resction kettle DTA Sp.Alley
Roaction kettlec DEN Clasaclined
Cendensation kettle Clasa-lined
(Malathion)
Distillstion stil)l{DEN) Clasa-lined
4iarass tanks
a) Methanol ne
%) Toluanme ne
c) DTA “c‘l‘"
4) Caustic sode "
e) Bthanel ]
£) BDansgenc ns
8) Vashed DEM Glesa-lined
h) Puriffcd DEM Clesse=lined
L) Vashed Malathiem Sp.Alley
J) Sstripped Mslathion Sp.Alloy
k) HMalathion
1) Melathion (purified)
Masslh ianks
's) Methannl "
%) Toluenc [
t) Ethenol NS
4) Bensenc ne
f) DM .o“ll.’
8) Caustic sods NS

(for deletien)
h) Sodium cardenate

Serubber

Waashing tanks
Crude 1EM
Crudc Malathion

_ Pletillation still

DEM recefver
Solvent receiver
Drier

ns
ns

8p. Allay
Sp. Al ley
"

. 'J‘"

o Alloy

(X "I X A _N_N_N"% ¥ _ N _ ¥ "]

 PED P gub g gun

- e

" s e pm g e

0500
0300
12%
0500
0300
- 0900

4500
4500
1700
1700
0300

0%
't
1290
1)
12%
1500
4500
1700
1300

4%
3500
1700

/Contd,
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13,
16,
13,
16,
17,

Sauiassqt

Lower layer storage

Toluene water

Recefiver for Ma'athion(dry)
Drier (Malathion)

Toluene washing &
distillation

Vessal for Toluene recovery
Mest Exchangers
Recovery unit eshtenal
Bthenol raceiver
Condensate receiver
Stripping column
Punp s

Vacuum pumps

Reflux system

Blower:

Filter pump

Piping structural
(e :ctricity)

Reta meters

Plow indicacoers

Temp. recorders
Pressurc indicator
Vacuum gauge fitting
Level gauge fitting
Nonometers

Sight glass fitting
Temperaturc indicater

'po

I ERESE &9

Temperature recorder contreller

Temperature comttoller

Alley
alloy
Alley

Alloy
Alley
Alley

alloy
Alloy

& oo po o 00 B s e BP9 = e

- N W

29500
0
sed
ns
830

850
155901
1199
(1
19




Maaniranaat
. \
1. 8-(1,2-bis (ethoxycarboayl) ethyl) 95,0
“ 0,0-dimethyl phosphorodithioete
(Malathion) content, per cent by
weight, Min, '
3. Water content, per cent by weight, Max, 0.1
3. ' Acidity (as sto‘). per cent by weight, 0.4
Max, ‘
[ Material insoluble in ecetonc per cent 0.3
by weight, liax,
9. Specific gravity at 23°/25°¢c Mgn, 1.23
¥ '1CA o,
TABLE- Li- AQUIRENENTS FQB N*\ATHEON, TECHNLGAL
Ao las SharagCiristics M
ﬂ. ]
1. 0,0-Cimcthyl S-(1,2-di-(cthoxy-
carbonyl) cthyl) phosphorodithioatc 3.0 *
contont per cent by weight
| Acidity, per cent by weight (calculeted - 0.4
| as sto‘)
IS Solid material insoluble in acaetone . 0.9
per ccnt by weight
' 'ater content, per cent by weight - 0.1
S, S$p. gravity at 257/25%¢C 1,29 -




2 AND_ g FLUINT
1o lw-Produgte

The ouls by-product which 18 found during the reaction of

Phosphorous Pentasulphide with Methinol is Hydrogen sulphide gas. This

F IRy either burnt or i3 racovered by nbsorbing it in caustic soda sdlutlon-
2.  Bflluent

The effluent produced in the plant resulting from the abows ,prooess
Are expected to bs of the order of 26,000 litres/day. The offluent befare
treatment i3 acidic in nature due to traees of sulphurie acld nmd alsn

sontrins wiall quantities of orgwnies includin? traces of Malathion., Alen

enll guintity of solid residue ls expeeted to ba produced from the DTA plant.

The 1liquid effluent from Milathion washing unit contiins twneces
of Mlathian ~nd is 1cidic {n mture. This i3 chemicilly trented with
ohlorine/hy rochloride to Jsctroy M lathion completely. The acldic f;ffluont
eontadnine araanins is treated with lime slurry to neutralise the acidity.
The partially treated effluent contilnin: orgwnics iz sent tn bio-oxidation

unit where the 80N {3 reduced 1 is breutht te the aspecified lavel.

The instgnificant quantity of solld which is hamless, is 4isposed
of sither by combustion or by diuposing off in the usual manner. The gaseous
of fluent viz. Hy3 1s either recoverad hy ahsorbing in sodium hydroxide

solution tn produce sodiun Li-sulphide nr i dispesed off by cambustion.

The traated effluent dispesed of, fulfils the spscifications

laid down in IS-speeifications Ne. 2490-1974 for dispesal of Industrial
Wastes into Inland surface water.
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AN, PO Fliall LHEMENT
i Lsisanngd
1 Tenaral Mannjer
2. Prod. Supeeintendent
3. Mrintenince Lupdt.
& Accounts Officer
S Purch:.se Officar
6. administrative Officer
T Steres Officor
8. Geeurity Officor
9. Aecnn;ntnnts
10. Personnel Asslstont
11. H2ceptionist
12. Typist/clerks
1. hriver
Mo delpers
15. fa0n
. W' tchmen '
17. Shift supervisers
18 Mintenance Foremen
19. Plint Operaters
20. Skilled workers
21. - Unskilind workers
aR. Chemists
. 23 feller Attendants
2o ' Refrizormtion Attemdants
3. Fitter/Walder/ilectrieinn
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AMBRICAN CYANANMLID COMPANY
AGRICULTURAL DIVISION, P.O. BOX 40O
mmm"p NI;N U&RSEY’ UCSCA- - 0.5&0

TiLZPHON:: (609) = 799=0400
" CHRKINOVA

TELIPHONE: (07) €3-41-00

CYANAMID INDIA LIMITID
AGRICULTURAL DIVISION
P.0. BOX NO. 9109
BOMBLY, INDIA -~ LOO 025

TELEPHONZ: ,5-5211

RXCLL INDUSTRIES LDMITD
104/87, 5.V. ROAD, JOGZSHWARI
BOMBAY - INDIA - 400 060

TSLEPHONE: 57-1432
SNIA VISCOSA SeP.A. (ITALY) -
CHEMICAL DIVISION, VLI MONT.33ILLO - 18
20121, MILANO, ITALY

TELEXs 34503-35402-MIIAM
SUMITOO CHEMICAL CO. LTD. (JAPAN)

155 CAOMC, KITHAMA

HIGASHL - KU, OSAKA, JAPAN
TELAPHONE:  (06) 220-3241

BMARAT FULVERISING MILLS LID.
HEXAMAR HOUSE
28, SAYANI ROuD» DOMBAY - INDIA - 4OC Q25

TELEMNOIL::  29-2877

PESTICIDES INDIA
P.0. BOX 20
UDALIFUR, INDIA

TEL&NONE: 736

PESTICICES & SREWERS LID.
CMITTABAR MANPADE

S.V. ROAD, P.O. BOL No. 42
THANA, OMBAY, IWDIA - 400 087
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[TURE OF P -NITRO PHENOL SODIUM SALT
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