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I IPRODUCTIC:

-

Prognesticuting that "the groci revolutien horalded o new and
better era for the dovoloping countrics”, but stoting that ia tho
lattor ®he usc of pesticides hoo not inercased ut o rate com onsurate
with the inercasc of other physical inputs, leaving o vulnerabic
point in ocrop pr-dusticn," the WIDC experts have given full just-
ification for the timiiinces ~f convening of this workshop on post-
icides,

1% was also very fi tting tn &%&‘.ﬁ{zrﬂtb, in the éfuft aiden
, ;mm, the gxﬁﬁ&iisal pm%:lms "zixx&aﬁag the fuﬂﬁ&lﬁ‘ﬁiﬁﬁ aﬁ, wan /
. mote 8o, the lwai
. countrice, S

f»a;tm m ’izs;aié iaazss*!:if“ é&; i-fz ﬁm;lagmg

ﬁci%iihata&ing the cbundancs of coertain ruw matoriels and the
expangion of its industrics, Brazil is still focing -~ a3 u developing
country - muny of thosc problims releted to the predustion -f bugic
pesticidcss, The only scetor in which difficultice are ro longer
being cncounterad is thay of fqmﬁlatim.

‘lfi, in é}é fi& Jaagire in

At the aeasim e@gams&dbx ilf’?:lt and L

‘of valid projections on




proeduction and domand of posticidec; dovelopuent cf this induairy
hne considerably accelerated o keep in lic vith tio so-callud

"Rrcecsilien wiracle®,

The major axg‘bjcet of the present study is to cxanming the oo~
ibility of cetablishing a multi-purpesc plant for the production of
basic pesticides in Brazil.




11 - CURRENT _SITUATION

Brazil has a population of 100 million i dwabitonts to feed, and
an area of 6.5 million squarc kilometurs., Yet of that arca, only
330,000 kmz is ectually cultivatcd, amounting tc only 4. of the
total., Hence the immciiate goal for iw :ding off bunger in s pop-
ulation growing at o rate ol nearly 3 a ycar is that of boosting
ugrioultural productivity per unit arcn of farm land. JFor this
purposc, about one million tors of fertilizers will bo appliod

, ‘,&uring the gres&nﬁ yéar, and denand pm;ieﬂ*hiuna indicate that by
i 3.989 éﬁnaumg%ieﬁ gﬁfaﬂé a’&*ain mve;. of 2.4 ééilliczﬁ tons yoariy.

if;s '&z{a 3;@‘% t& 3@;:«1*&%%; t}ﬂe mug:h‘tvfor

h&m %o ::im m’iaatm "113‘, aﬁtu&lly, the axiﬁtmg plants arc
1@@5& bei Ag ﬁxparhs&& with every yoar thot gocs by. The HOBCHST
cotablishmen* in Sa- Pavl-, for instancc, operating to peak capacity
in 1967, produccd that yoar 1,500 fons of 1006 tochnical grede JDT,
It hag since been expanded to tho point that in 1971 it made
6,000 tons; a furthcr inerease to 6,500 tons was rocorded in 1972,
and %hia year the plan't 15 prcetad to manufucture 8,000 tons of
gteeimia&l 4 ada mk

ﬁ\?%cul%ml yraéafstie.x; :Zmané, for gwg'tmidea %ill also Wi

B¢ “is tma ef our ea%ton



plantations, on which it is impossiblc to de avay with DDI, sincc iy

i8 tho most cfricicnt sgent consistont with economy.

That is why, despite tho fuct tiat sonc non-polluting pesticides
are already being produced in Brazil, such as metlyl- and cthyl-
parathion, we cannot liowever, in the ncar future, relinguish the
organo-chlorinatced posticides, since to do away with them pure and
simplc would cntail comscoucnces far morc sericus than thoir poll-

utant action in itsclf. Besides tiis, such effccts can bo , .
redused to tolerablc limits by the contrelled usc of the products. ‘




TIL - TE ULI-FURPOSE | PLANT

As I indicated in detail in my 1970 paper, Brazil oirccdy is
| preparing the majority of the posticide formalations it needs, the
% vehicles and diluting agonts being readily obtainable in the
country in satisfactory cuslity and cuamtities. Thc moed s

nevertholoss tcolt for grouter &1?{;*@%1@4‘&1% in the menufocture of
basic pesticides. Until rocontly this fact might Lave been
accounted for by tie cconomic infeasibility of such divcrgifzca&tmn,\
baged on low domestic ro onoumption and the high cost of the ray
matex'izﬂ By er evea }. wk of suel ruy matorials, '

oould oporate eecnor*mz,.lly and produce 1 prices ‘t“i..ﬁ? vould bo com~
petitive cven on the international market,

The whole thing started a number of years age, whon government
incentives began to bc graited for industrial projcets established
in certain arocas of Brazxi considered as veing lmka.ng in develop-
ment. 'I‘hanks to this, 'th ,,Harth Bast is tod.:;,y the region c:t‘ thg




Lt present, practinally the whele cutput of countic scda iakes

lace in South Last Drazil, .n plents considered small by medern
3
a congide rablo

gtandards and waich precess ooa sali broaght from o
only 405 of th.
demand in the domestic market, widch to ay congwics 330,000 tongs of
coustic moda . yoor. But vhen tho plont in the Norid Tast i
completed next yoar, iavolving an aggrogete
US567 million , it will be in o position to producu overy ysar
250,000 tons of caustic sod- and 229,6010 tons ¢f chlorine. The :
wholu ot this cnustic sode will be recdily abgorbod by the domestic
st o prico o high

distance at high prices. This output covers

javestment of

~Wku"a, displucing ixapeﬂtmi sode wWhich concs iu
that it saunct competo. f.waw with the mristmg plants in tma Smxth
W f%mmlg ﬂ-ﬁ mgards chl&rins, izmv%x’, %}“mre will be; a mﬁ:«- e
3‘ m b&s absorbed in ‘ullfﬁ
; oxt fov g 5, the fa "*zzéiﬁh,*’;mﬁ is ,
,M k jamé*ars awa:; f!‘f)t% mj&r czzm:ummg cor t@s (&m FgmL ) i
an additional adverse factor in the light of the well-tnown difi~ -

joultice of transportdion of tho product, The company, walch

belongs to Brazilian interests associated with Du Pont, intends tu

scll the chlorine at USL 60.0C per ten, (1)

Our l’é.(:«d consicts procisely of utilizing the chlermu referreé
he main ray material for the ﬁk‘ﬁﬂf@‘ﬁ%}ri of a ﬁumber af ,
ost siiies, in% p‘l nt xﬁich ccmlti bo leﬂa*wé naar 0




1Y - T PROBLEM OF COFILD RUST |11 BRAZIL

Brazil is the major cofi. - producing cowitry iu *he world, and
had 2.27 billion trees plantcd as .1 197 Ty according to a4 Drazilian
Coffoe Institute cgtiinatc, A% tac sarie time, wng Fertanately, th
ccountry wos being scourged by o torrible plaguc, the fungus
"}iemﬂeia Jastatrix", commonly known us "coffcc rust". Once the
plant is sttacked thurc is no known treatment thul cculd savo it.
But there are fungicidce capable of protecting those plamts that
have not yet been attacked, And as tho fungus ocan travel at con-

siéerabia aistmc €8, praatwal Ly gve __& gaffag_plum hes Eﬁ be ?rw

m‘ﬁu&fa baazﬁ on comiﬂr hes hgm Yorae r:ut.‘ n the basis of tcrte
going on for one and a half years the Iruzilian Cofice Tnstitute
classified amongst the best products against ooufee-rust the capper
oxychloride (conta aining 350 of metallie c@pmr), hen applicd ot &
rate of 6 kgs por hectarc, (2) ‘

7 'ar some 29,000 tons o yw, for tm praéwtian at Eﬂﬁ?ﬁ!‘ r»::y uh}.arma -
in the pelivdlexzt picnt eugges” od.

e
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V - NANURACTUIE,  OF. COPPENL_ ¢ YCHLOL LS

-

sy cupric cxychloride is o salt oV variod
,’? of metullic copper and
2 Cul (J'Q.Cl,; . f; 11‘;‘:5. For

o dust or sprays

Copper oxychloride ¢
composition, containing from 24 tc

4 bo cxprosscd a8
g it i applicd as

whose formale rizh
fungicidal purpose

monufacturing copper

_oxyohlorids, the comacncrt being by meuns of ¢ reaction betucen
Kloride or hydrochloric &

é};gx‘ia hydroxide mnd oupric ©

There aPe o Hwmber of processcs IoT

id, in sol-

mn eaierinb in availables o

abtaincd From BETap COPPET whieh is
sells for USE V. 5¢/<ge A8
location of the largest

' million

The auprw oxide mny be
sbundent in the North Bast where it
the North Dast ig also whe

Brazil, cstimated to waount VO 4
The Toderal sovernment rocently

P

metter of fact,
known copper dnpoaits in
ms mh & matal conent of 2

"

’W*c";*‘ = lst?:xted ot

6of tim ' eppﬁr sulp:;&%ﬁ is an- s&&sy matters Ail §

Leeal ¥ &mtiv
ic acid, also aw.ulabla

4 pesides the sa’ppnr ig sulphur

| ﬁ%i?kﬁe is naeﬁ.c;




VI - CUPROUS OAIED no  MUCCTOTIL

The largest cucoa plantetion in Drazil is located in the State
of Dahic, also in ths Forth L.st. Dul his plant is attacked by 2
fungus cauvsing the so-callud "brown rot", for whose contrel cuprous
oxide ig uscde DBrazilian conswaption of this fungicide is not

large.

Obviously therce would be no justification for putting up &
plant tc produce this alonc. But if thc polivalent plant herc
studicd were to produce cupric oxidec a8 @ raw natorial for the
obtaining of copper oxychloride, it midt Bc foasible to produce

mprma oxide too. Both cxides could be produced in the same kiln,

in&&mh a8 t}m augri& oxidc changes into oy rons cxide above

,03930. fiarketing of this prod ac't, oven 17 it failed to afford
groat prafit, wuld providc, ETOWOTS ‘with another speeific non~
importod fungicide, and {nis diversification might encourago
highor consumption.




VII - DUNZEUE  j30WCHLORIDE

Wo ave by uc means unawarc of the restoictions placed on the
usc of porsistont organo-chlorinated insceticides. But just as in
the case of DDT thore are situaticns in which wo cannot dispense with
BHC. In tac Public Health scctor, for instance, the combatting of
the homipterous inscet - '"bug" ~ transmitting Chagas discosc .ius
been made possible in Braszil only with the &pplication of BHC 11 all
houses in the cademic arcas. The Ministry of Health, responsible
for the inscct control campaizm, uscs 570 tons of wettable BDHC
powder containing 300 of the gema-isomer cvery yoar for those
apphca‘twns. The prcxdur;t sells in Bmz:f‘ for «?’;}B O.ﬂO/»g,., a.nd
is mpcr’ted because the only BFC: plant in prPD.’thh in 3razii 15
“not equiisped nor in & peaiﬁoa to yrc&ucc & z&m;mhlc pext«:dez- i
that cancamratmn. Therc were two e’ch\,r plam;s mking low con-v'

contration BHC, but thoy ceuscd operating scveral yecars ago. Tha
lack of incentives to sucli activity was thc fact that the whele of
these old plants arce locat~d in the Scuth Toat, whore chlorine
costs US, 75.00 per ton on account of the hi ) prices of salt,

power, labour, and all other inputs in the rogions

Brazilian farmers are umng more and more BIiC, and the laea}_
tecinioal grado

w

plant manticnc& prekusly hae hcen W’pb}.ylﬁf"




autiorizcd tco the extent of o cortuin preporticon of the domestic
proluction, =0 as to aveid jeopardiz ing the latters This is o
salutory measurc for protoction and Cucourageient of local pro- .
duction, but it does reveal the tigt situation in the cconsumer

market .

The main crop grown 3w the Nerth East is sugar cane, of which
Brazil is today the world's largest preducer, T plagues thut
attack the crop need to be cembatted, Yet economic couditions
prevailing in the sregion are such as to pcrmit enly o single
application of insceticidce It is fer that rcason that
thsy haVe resortod to BHC. It meruis o choice butweem pmtuctiﬁn of

th& v:a.zxe ‘by means of a.n‘ inex;: nsive ‘ra'sidm.lly effcotive msf.wt ido

a year.

, lt ia our b&hef tha" the produstmn of I’H(, in the North E&s*% o
baged on cheaper chlorine and labor, availing of all of the oV~
ermment incentives for the region, will permit advantagecusly
competitive pricss all cver the country. Besides this, the
adoption of & more sophisticated technology will pvrmt the
obta.imng of a more highly concentrated BHL, which mll alsu mw’c
the requiremﬁnta of the pu’blm health cam aigns, £



a3 regards the main caquipment, the reuetor vesscls cught to be
drsigned so af to bo able to operate with the utmost versatility.
Tnis ought not to proevent, however, the adoption of mere speeifie
vquiprnent whenever tochnical cr cecnomic motives rendor this dos-
irable, HWe would cite «s wn example b casc that ccourrcd with ar
own tcam, when it installed [lor the Hinistry of Houlth in 1350 a
BHC plant to operate by chemicsl cutalysis at low tempceraturcs,
This proccse caused rapid wear of the lead lining of thoe chlorinat-
ing vessels, which weighed hoavily in the capitul zopt, Then a
cylindrical shapad weoden cask device was constructed, of o
hreight three times the diameter, withour any lining at all. After
this system had becn approved in testg, five of these low cost
casks worc used to revluce the lead-lincd iron vesscls uscd pre-

viously. During the next four years during which the plant

e kram&xmﬁad in operation the w&@é@a r&wtar vesscls did not rﬁqﬁim
 any substmtml rep irs whate«*srcr, and with thoir usc it was gﬁsﬁ*
: iblﬁ to cbtain in 8 half-hour mrmd of chloration a BHC cgntaming
up to 50’" of the gama isomer aftcr evaporation of the stable sol-
ution removed from the decanting tanks.




VII1 - TOZAPHENE

Toxaphene is another organo-chlorin ated insccticide still
required by Brezil. In associaticn with DIT it possesscs o
synergistic action which is highly efficient in mgaba.tting cortain
ootton inscote, Bragilian imports of technical gradc toxaphone
90% amounted to 3,079 tons in 1971 and 3,080 tons in 1972. There
was no produotion in Brazil, but only formulation, and the 100
powder sold for S$ 0.30/kg.

It is our belief that annual domestic production ut a rate
. of 5,000 tons of technical grode tm:hm could be readily placed
 oa ‘the domestic market in the various formulations. Tho only raw
 matarial required, canphene, would be cligible for o tariff
Mﬁiau or perhapa ovon mpﬁoa frem duties. 1t would de ,
ohlorinated wntil it contained 67 to 69% of the halogen, in which
state the mixture of isomers known as toxaphene would be obtained.

The very same equipment would be used to chlorinate a mixture
of camphene and pinene, which gives é@%har insectioide already
marketed in some countries. Also from thosc componentg of '
tmmma it is poni"b;a tn pradnes isa~bcm1~thie¢im0-acetﬁ, :
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IX - 2,4-DICHLOROPLENOXY-ACETIC 4CID

The herbicides based on 2,4-D which arc used in Bragzil are all
derived from the forcign merket. 2,473 tons wore imported in 1971,
and 1,800 in 1972.

This reminds me of thc fact that when 1 participated in the
Praining Program for Industrial Production of _Peaticidés sponsored
by UNIDO, in 1970, one of the lecturers at the University cf
Syracuee, N.Y., was Dr. John Burton, who had much to say sbout thas
pru&nct‘ In doaling with the topic of "Pesticide Pmduntmn Fro~
sesaes" he based his ﬁuﬁaert on a prescntation of the smalles‘t
dotails of the manufuoturc of 2,4-D. He explamad ‘that in the ﬁs& “
plants making xz;:ﬁards of 2,270 tons of this herbieide a year (m‘ o
5 miliion pmmtis, tsa he put it), were prcf:.table at ‘tlLt lovels

It can be acccptable in the develeping countrics to operate
plants at lowerti.n cptimal scales of pr ducticm, oven in thic
chemical industry. This would not be ..ccessary in the case in
point. The existing Brazilian market alrcady consumes tho quantity
referrul to above, which is why therc would be grounds for design-—
ing for a higher installea capacity, say 5,000 tons a yoor. This
: :!waiﬁ brmg %he cai}eﬂity up t& taa‘b auggcstcd for tamphene. , 'I‘he L

lant &P : nomical if‘it cculd e
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X - POSSIBILITIESS FOR OTHER PESTICIDES

In the light of thce consumer market alrcady in existence, wo
'foel that the pesticides disoussed in this paper Justify in them-
selves a project study for a polivalent plant for producing them in
Brazil. Later we shull be going into the investments which would
probably be roquired, and the wholc of the assistance that might
be forthooming from the Brazilian government for such an under-
taking.

We shall now briofly examnc a fow other pesticides whoso lower
eonmpﬁea in thﬁ 5:*3:111&1: market ghould not prevent their con~
sideration for ftﬂ;&a pradaeﬁon, or rather, for the u’einsatien af
i idle aqxﬁmt wkaaz i:xe xponsive raw mat«:rials &re &vailablm
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{1 - TRICHLORFOU

This is the di-methyl cster of 2,2,2—trichloro—’i-—hydrcxy—ethyl
phosphonute much uscd in the form o7 & swect bait for flics, with
great efficicncy. It has the additionsl advantage of being an
organo-phosphonate of low toxicity for warm-blooded apimals
(!.;fDSG = 450 mg/kg), which permits its househcld usc.

The entire Bragilian consumption comep from imports of the
product of technical grede: 569 tons in 1971 and 44C tons in 1972.

A projectod capacity for the production of 1,000 tons of
trichlorfon a yoar would not be out of line, prwideﬁ plans cov-
: ﬁreﬁ gaiiwlﬁat mi‘_ ont whercby a part of the product wcmld be
transformed mﬁ two &%her mas@eﬁgi&es mnticm@d nexts




AL - DDVP

Thesc initials stand [or di=mothyl, 2,2-d ichloro vinyl phosphate,
also known as dichlorvos. It is the insccticide moet widcly usmcd
in sprays and acrosols in Brazil, It was at ong time produced
domestically in small quantitics, but nowadays the ontirc supply is
imported: 108 tons camc in during 1971, and 100 in 1972,

DDVP may be obtained by m-ouns of dehydrochlorination of
trichlorfon.
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{111 - NALED

Imports of this product, in technical grade, amounted tc only
48 tons in Brazil in 1971 and 20 "tons in 1972, Froduction in
Bragil would beo aimed mercly at increasing the consumption of tri=-
chlorfon as o raw material, since nalced is pioduced by treating

DDVP with brominc, and shoul. find some spuecial uses.

Usc of bromine as a raw material would bc a new problom to be
solveds It m ght thercfore be worthwhile to use bromine for the
halogenation of morc than a single product, as wc shall now post~
*ulates /
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X1V - NUTWY. BROMIDE

Much used for the fumigation of plants, stored fruine and
against rats, though its main application in Brazil is for cunbatiing
ants, the worst agricultural post in the nountry., MNethy) bromide is
not manufacturcd in Brazil, und imports have fluctuated eonsidorably,
though the figurcs rueorded for the Past twe yoars were 732 toms in
1971 and 718 in 1972.

It might therefore be tae second product to be derived from
;breminm The other raw matcrial ré@irﬁaﬁ is mttaml; *&iw }ﬁxgaﬂfi ,
ﬁ:aailiaa faciary of shich is e rrent; r om i
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AV - DIBROMOCHLORCPROPANE

i Brazil uses pmotimlly no ncma.twides, as in 1970 only

‘ 16,353 kg of dibromochloropropanc were imported, and 9,050 (for o
| v%alua of US% 10,06%) in 1972. Honoe production of t.is item in
ﬁhe ;mlivalent plant would be justified only as a form of pro-
métic:m&l diversifisatieﬂ, if the eqm.pmnt and brominc were




XVI - CYCLODILNES, CARBAMATES, ' ETC.

Many othor pesticid:s might «lso be considered for future prc«- 7
ducticn, such as, for instancc, the cyclodicnes, synthesized by the c:hloru-)
“inatlon  of cyolopontadiony, the first fraction from distillation
of the aromatics obtained in the coking plants of the steel industry,

In Brazil this raw moterial is currently discarded due to luck of
available consumcrs,

" The curbamates might alsc be caasadared in futura, sinec
3:&..51}, is now imperting 56(7 to 600 taﬁs cf carbaryl a yaar‘ .

e anggest, fimlly, +hat attontion bo paid to an insectmide :
thet exists in natiie form in the North and Horth Fast of Brazil and

- that we saw being formilated in the Unitcd States, whers it is
réccmended as a non-polluting pesticide. 411 that has to be done

is to grind the roots uf plents of sp. Lonchocarpus, known as

timb#, which comtain- as thoir active principlc rotencids having
insecticidal activity. In Brazil timbé is used also for eonacrtia.tcd
: plming, m‘berspersed with crops, which a'timulai;ss grewin,g of the o
: prsdw:t. &‘ha‘ xt ds re




DIL . HOMMULATIONS

No matter which pesticides he scleoted For initizl production
in tho polivaelont plart, we fecl tho undertaking will be the morc
profitable the highcer the quaillty o thoso pesticides formuluted by
the firm iteolf, fuis has, indeed, beon the trend in the US pousti-
- ¢cide factorics in the last for yoars,

In the case of pighly diluteqd formulations Hese would be pre~
pared within the plant or in association z}ith it only when intended
for consumption in thc Worth Iaet itself, to the cxtont that it may
. be tm rtod and still be sold at prices compotitive with thosc
offor: local yfgrsnu;awts.

tﬂé@ﬁth& vohicles Tor distribution

The plunt night in the future build 4 sccond formalation fac-
ility, say in Sao Paulo, for dircct Goverage of the requirements
of the consumer markot in thg Conter-South or hc country,

The fim could meanvhile scl. tho bulance of it technicnl
¢ output to othor formulutors who migl.t bo intorested in it,

self of the export incen‘ﬁiveé
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XVIIT - INVESTMENTS AND INCENTIVES

remomber Visiting a Pesticide plunt ip the south of tye United

of Uss 100 million,
less Sxpensive, guoh

on

 the

On the other hand, 1. gay Others that were
a8 a formulaticn facility that could net 3

Burcpean €roup that hag invested there 5 sum

Te than US$ 250,000,

M sizing the Squi pment
t, with the dogroe of
quantitics designod, ig 44




To suggust such o level of invc,strm,nt for o pesticide foctery
in a developing country wight app«..g,r an exaggeration, DBut it
should b oorne in mind that what 1s cimed at is o pclivalent plant.
Strictly spoaking, what is involved weuld be a number of plants
forming an industriul oomplex,

Besides this, o substantial portion of the required investments
night be cbtaincd from third purties, in line with cne or other of
the imemivea the Brazilian government grants to those industrios

- prepared to léoate in the North Bast. Moro specifically, up to 65
of the investment might be financed by cofficial Bruzilian banks
~and another 25% would be obtainable from other firms thut invost in

i 5,],;;:'%11@ North I:}ast, a p;,rcentage cf wbiah is &edncﬁbie from income tax
'"'ha};i;i%if;s Sy i

: ipment that cam«st ’be m&aufaetnred in the
"”aam‘kxat. That impeﬁaé embment could bo brought in as part of the

foreign imreatrﬁent or with external financing, for which the rflicial
Brazilon banks would grant credit guarantecs.

Fur ¢-ipuent manufactured in the country the Brazilien gov-
. Crnnont i@ propared t oxtana financing to the mamufacturcrs,

il

dE e
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With refercncc to the products output by the preposed now
plant, the govornment would establish o customs duty on simjlar
imported itoms, with o view to procecting those made in Brazil,

Profite obtained by the cimpany from such g plant situated in
the North East would also be income~tax free fer ten yoars,

And for z plant for formulations to be sst up in the South,
instead of exo.ption from income tac therc would be a reduction
the latter, caloulated in accordancoe with a favourable urite—off
rate, | \




4IX - CONCLUSION

Our objective in presenting this study, undcubvedly open tc
ocriticism, has been merely to arcusc the attention of interestcd
groupe to the immonse possibilsics of dovelopment of the basic
pesticides industry in a couatry that covers half a continont and
that in the past four ycars has boon maintaining a G.N.P. growth

rate of ten per cent a yoar!
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