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1. ACIDIOWLBDGBIODIT 

I wish to take tbla oppartanity to ezprw my ..-t •tiaf•ctian fer ba'ftna pririlige 

to come, lopiD, to this hoepltable and interesting coantry ad to warlt an in PDPL 

· 1a plll"tlc:ular I would like to uprm tbanb to Dr. s.P. ~ CID>. BIL. Dr •. 

II.A. ..... UllDP• SIDFA. llr. M ,.._ m.. (GllcPJ, Dr. s.L D8t.. ..i Mr. Satpml 

froa UIJDP fer tlleir acthity whida allowed me to come. to D~DIA ad tab a pU't 

ta tile jliOjecte 

I would like to exp- my 11p111edatiaa fer PDPI Sdalilla _. TecMlcal staff 

fer tJaetr clewotiaD • dedlc:atiaa wart, elpedally to Dr. LL m..t.. Dr~ p.s.·a.--. 
Dr. Lit. Qadal ..i .... V.11., Datta _. .... S. K-- !rith wbom I .._. pleam 

to caBalMwate cllnctlJ. To all of tbem I willa ....,. mccem ta the ambitious •ark 
.. 

la wllicla tlleJ ......... at JR lllLt. 

I tllmak aJao Mr. V.., G• D' fer 1111 patient t7pilia ef my draft aepwt. 



Z. SUMM·ARY 

D1ring the JlleseDl miuiaa my cansultancy c:anc:emed eeYeral problems wbicb 

at panent me worked oat in PDP! pl"Oject er wbicb will be dealt with in the near 

fut1Z'e. 

After the dl8cuaiaa with the r,esevcb warlten tbe followina of problems bawe 

been c:amalted by myeelf: 

1 ll'ETBODS OF STABB IZA110N OF MALATHION FORMULA110NS AND . 
DETOXIFICA110N OF TECHNICAL MALATHION; 

2 METHODS OF PREPARING DIFFERENT KJNDS OF SULPHUR 

FORMULA110NS; 

3 VERD1CA110N AND INTRODUC110N OF THE NEW METHODS OF "l'ESIING 

OF EMULSIFIERS; 

4 PROBLEMS ENCOUNTERED WHILE USING BLB SYSTEM-FOR "l'ES11NG 

OF DISPERSING AGENTS: 

Daria& the camultucy con~ t.o the aboYe problema same of nperimenta 

ll8cl been clone, aacl for 101De theoretical papen, patents u well u NJDpla Md 

al8o been tnDafered to the CC!Bcenaed people. 

Daring conducting of 10me or· uperimenta uoespectecl raultea were 

obtained • n.e main causes of thae · were lack· of the J'l'OP9l' equipment u we.JI u 

aecellity of using thMe OIW'.a which were not in .Laboratory poueuicn.Fcr that reuoa 

18Yenl propoaJs cODCel'Din& the outli~ of laboratories in additional instruments bed 

UJo been ai'f'en. 
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lllTRODUCTIOll 

BaYina the Jll'imeae to •ark. u a c:mmltat ia PDPI at the initial period of 

die project (tbe yur 1984) and then ia mcceaiYe ynn up to near the end of die 

JlloJed. I would like to uprea IDY apinian about_ the pngrea during tbb period. In • 

aewraJ. ane could ay tbat •mac1a• liu been done. Tbia •mucb• ia comppeed of the 

followlna elements: 

outfit of Nlp!Ctiw labarataries iD .,,_.tm and inatramenta fer raearda •arkt 
to train the reHatda warbn iD differen~ .eabject of peatidde fcrmalatiam · 

and delherecl by die r111ardl warbn of PDPI ad Rid> Ceatre; 

to pin tlM6ulc bow-laow abaat tbe metlloda of Jll.,.... tbe nrioua modent 

.patidde fCll'r'aladam e+ Wlf'ellli• ad emalaiGD c:maceDtrates, microemalaiona. 

to 1• bow-laow about tbe metboda of tatlDg of the emumf"ien, clUpeniDa 

aamta. c:arien and other mjUY1111ta ad cbom:ina the Jlloper ._fer peatidde 

f crmalatiomf 
• 
to Jllepare a,l c:mumuDicate 9eftl"8l papen fer publi_catiaa; 

to Jll'epm'e of compendiam containin1 tbe maia lectara cleli•encl during tbe 

trCll'bllopa and 8elld1Dg it to UNIDO Sqrt. fer tbe purpo98 of publication. 

Tiie Re118l"Ch Ceatre far Peatidde FCll'mulatian which bu been q..ued duriaa 

the period of UNIDO pVJect. la now quite well JlftlNll'ecl to take up and aol•e IOllle 

of pllysicodlemlcal and teclmoJosiccl prob~• coanected with paticMte fCll'mulatiou. 

Tlda can be done esclaat•ely by the team of the Centre ar by its cooperatioD ~ith 

other 8J*:iaUsec1 IDdian ltae.-cla Centers. 

It la nident that much bu been done ad no doubt that tile pro...- bu been 

•tisfactarr towuda ac:bintDa the tu'lets. Howner, in my 9iew this la not all ucl 

bence, I would Rlllnl (rather recommend) the exteD1ian of this project to that what 

bu ~ doae till now can be ~ in true ten11 Le. tnmlated into· practice. 

Far tJaat I pteMDt ben below tome of the arpment• i" fa.our of the ntentian. 



• 

·• 

Petlticide Farmulatian Rneu"Cla Centre in 6'qaan is at pleMtDt a unique center 

of RM> ta •bole Aalan • Padfic Reaian ad !er tbat reuan 8hoald be the Jewlin1 

ad pidiDa center. To get howner euda pamtian the furtbW f"uuuacial suppart from 

India Gcrnnunent wl from UNIDO ia hwli'f'811Able. . . 

In cue when the I* 11at PDPI project is utemled tbe main tub which I see . 

far it would be the followiDF 

the mpplementatian ~f PDPt Center with llllditianal modem imtnlmeah which 

me biply -tiar far tbe 1 eH:an:b wCll'k CGDCenilla iw· applicatian tec:JmoloaY, 
biolosi~ te.t.. ~t all ataDdudisatian of i.otmdcal ad microbial . . 

peaticide fcrmalatiam. 

-taldng into ac:caaat ftl'f pod outfit of Re.eardl Labarataries with unique, 

~ YerJ IOpbiaticated w1 upealift l'8Nl'dl and tenma imtruments, tbe steps 

far ·their full utiliUtian- lboulcl be 1111det:tam: ~ a.iaay of these iutrumer.ta 

ue al8o med in retcan:bea in other 1nDcbes of industry e.g. pUrm&cy, cmmeucs, 

paint Del paper etc., it is propmed to wideb the !COp! _of me of the aboYe 

men~ imtrumenta md Cl!p!!'!tas alao to .olYe .ome J!'!)blems in which -

the mentioaed ~ariou iadastrlea 11re interested. If IUCh clirectian of ri11111rch 

wCll'k would be Cllft'iecl an, it is DOt esduded that the present Pesticide 

Fcrmulatiam ltaearch Center will be c:baDpd in ~ultiW.cbed Researcb Center 

!p!dalised in plmicochemical iwearch aacl test method! med in highlt di!!ipated 

!J!!ema u : IUlp!plioa!, emullion1r powders..,,., .. etc. 

. 
Suda R•D Center would be Yer'/ impcrtaat far impnwement of •tandarda and 

economy of procluctioD oi many· commercial Indian prOcluc:ts and to help the other 

c:ouatria from Aman and Pacific Region in the ame. 



4. RBCOMMEllDATIOllS 

Cw:& ' • t111t fatwa ..:tiwiq la PDPI Rltl> Cemtmt 

Takina into account_ ~ &ood outfit of PDP! Reselfth laborataries with unique 

ft!rf soplliaticated ad biahlY expenmft .,,_..tm, tbe ate,. far their full utillaticm 

~ be undertake. It ia recommended to widen the 8Cupe of me of the abaft 

mentioned illlllnimeab to solft the problem• in wbicla ftl'iam industries can be 

iateested. 

Tiie Jll••t ~ Farmalatiam R1111rcla CenUi" .-.W be aftm" w time. 
be dmla-1 ia Maltillnacbed R•el!l'cla C..ter epedalised ia playlllc:ocllemical r1111•da . . 
ad test ~med ill lligbly dlWpated .,..... .. l!illjl'en ............ powden. 

8en.ola etc. To pt boweft!l"-eucb pmitiaa the fwtlier fimndal iiUffGl'l from IDdiaa 

Gonnmleat and from UNJDO ia iDdiapenible ( Me pp 4 ) 

to elabarate metbod of ee1ectiag di•peuiua/•etdna ..-fac:taDt9 far WDG

•of IUlfar ( aee pp 10-U) 

to conduct full pilot Jllocet9 far pttills WP of IUlfur (._pp 12-13) 

- . 
to dlaractel'ise tbe -bliu emulaifien bf IUCla claaracteriatic:s u s pbeaol iDdu. 

Watc" DWDber ad cloud poiat9 ( eee pp 1-6-16 ) 

to me tbe PIP metbocl for ee1ectiag a pnper emul8ifler for concentrated emua.ioa 

(see pp 16-17) 

to cbeck tbe diff_._ce between the atabfUty of BC of Malatllion jJNp8Nd acc. 

to p eMDt11 Uled recipe ad tbe oae pnpancl wttJa aew type of emuWfien u wdl 

u 1tabilisen ( ... pp 7,8 ) 

to cbeck the propoHCl m•tllod of ~ldficattoai of tedmic:al kalathtoD ( ... 

w1.a> 



Ow a . I die iwp~• I! I of ........ inrhlW ill Piiot Plmt. 

to cbeck and imjXOft the ~ which is warking with I •Mic:raniser ( 

-ppl3) 
to cat off the 11naller •• MiC:ramser from the 11naller COiUjii 111rr and connect 

it to tbe blatallaticm of I • Mlc:roaiser ( .. pp 13 ) 

Cwa ' I tile pa ' *I of ••C'timill ...... _..._.-1a 
lllclllM be parchued 

.....U labcllatarf Lodiqe Mber., ( - p 13 ) 

amall labaratarJ mbe:' (to 15.,000 rev/min)( -p 17) 

Tbe followina imlnlmaab 
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S. PROW IMS COlfSUL'l'BD 

'5.1. II A LAT BI 0 II. 

Aa it la commanly known. pure Malathion is an imec:tic:ide of relatiftly low 

mammalian tOlllicity (LI)50 rats) 1 Z.SOOma/ka. It is the reaaan why it hu found the 

1rmd -ae la crap proteCtion all Oft!l" tbe wcrld. 

The detailed t-umination howeftl', which Md 'beea UDdertabn after tbe trqedy 

ia PUlata ID 1976, dladaeed ID Malatbioa WP 10me ft!rf toa:ic cvmpamed• created 

from Malatldma by lb dec:ompmitlon ar i90mt!rlatiall. Tiie cme of diem of Jdalt tomcity, 

{LD50 rats) slZOmllka,la laomalatbion. Some otller imparitlea, mo 'fWJ tmdc,oc:cur 

la Malatldma farmulatiam the decompOlitioa ad laomerisatima i8 accelerated 

by 80IDe c:arrien (ia WP1) ar by polar dftllb (ia Ee-.) wblch induce hydrollsatiora 

of Malatbiaa. 

Tbe man atable EC farmulatiom are the Olle9 wblch do not c:ontaia poi.r dftlltl. 

Far tbat ,..._ • aD. of tbe emulalfler compoaeab-c:alciam Alt of DBSA IOlatioo

lbaaW be m.i ID h,mapboblc zylene and not lrJdrvplayUc: butanoL (Tbe lat one i• 

commonly m.i far Ee-. of other pe8tidda.) Tbe other coadl~ to get Hable EC 

of Malathiola i8 u small u pomble amount of water in EC. 1'1le main Grip. of it 

_.. llOllioaic emalaiflen.· Tbe quantity of water in noaioaic em~fien Mould not 

be ~ tba 0.5'5 (w/w) and in mixed aoaioaic:/uioaic emalaifien not JaiPer ti.a 

0.3'5 (w/w). Uafartuaately, •f!f'f oftea bowner the amount of water i8 ldper. Far 

tbat ntMGD to illlproYe the •tabillty of BC of Malathioa IOIDe •tabiUAr biacUat tJu. 

water man be uaecl. One of tbem i8 epoxidfHd IOja oil, popula' plutidHI'. 

Tiie otller problem, wbicb, sometimet ca requtn tlle soludoD i9 tlbe Jll'Ob)em 

of detoaillcation of tedmical Maladlioa by remOYal from it the toaic lmpurida. 

.. bf bydrolya is of 18omalatbioa. la tbl9 procedUN, the decompoettioa ,_...gn 

llaoaW be IO M1ected tbat tlle rate of ~b'•U of i8omalatldola tllolal4 be futer 

tba iaomerisatioa of Maladdc'n. 



5.1.J. Baperl•••t• 

1. It bu been propaeed ~o l*epilft tllne ......,ies of EC fCll"IDalatiall of Malatbion. 

One ac:c:mdiag to en. recipe currently Uled in pndacticm ad tbe two other GDes 

accardiD8 to tbe following recipe: 

"· (w/w) 
A I 

Malatlllm teda )95•) 5Z.6 52.6 -
CaDBSA 3 3 

Rolrafaal N-14 i i 

Eposidised Soja Oil o.s 1.0 

Xfl- 41.9 41.4 

100.00 100.00 

-· 

AD .._ maples ... bee kept ID tempenme ss•c for 14 c1a,. ad after 

the qaati~ of immalatbiaD will be determined. 

Z. Some ...-ttom cOllC8l'lliDI tlle uperimmt aimina to detoaJfy tbe tedmical. 

MalatbiOD ..... allo be ..... 
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s.z. PUllGICIDB l'ORllULATIONS OP SULPHUR 

s.z.t.DISCBRNllBllT 01' TBB PROBLBll 

Because an. bu been interested in different fungicide farmulatima of suJpbur 

the discernment ftnsiabt) u well u some of the up&iments Md been carried 

om. 

The di8cernment Md been d9oted to the types of tedmfcal IUlplatr wllich 

me antlahle m Indian 1Ul'ket .m wlaich COllld eYeDtually be med far production . 
of - of funaicide frOmal•tiom. •• were iatelested in the followina types 

of mlplnir: 

1. The •co1Joida1• mlplmr of nry flDe pstlclea ocaaiaa in the farm of water 

pate, l"KOffled in the :procem of demlfmtsatiaa of different guea IUCh u ; 

mtmal gu, refimry pa er coal pa; 

2. n.e finely arOIJDll utanl mlplar, or pmticla aise smaller tUll 100 F 
(ad better if it !- smaller dlml 60 pm) wbich ia puerally med in ~ induatry 

fer c:ompo111...tin1 ad ftlcanisatim JllVC--. 

The Ont type - •c:oJJoidal• IUlplnr ia obtained in the procea used fer 

reccneius of h;rclroam mJfide er IUlphar from coke er praclucer gua, induding 

the 1bylox, 80diam pbenolate and related .,.mu. 

Tbe 11aylos procea utilise9 an .nenical aolutiaa to ou.arb IUlfide from the . . 
...... Tiie illpnpated solution ia cmidisecl to re1eue elemental IUlphur in ft!rf fine 

pmtid9a (1 pm) u a frotla wbich ia remcwed ad walbed. the coac:mtration of 

....,_.ID pate ia about 5095-609' (w/w). 

Tbia • c:oJJoiclal IUlpbur" can be med witbout the procea of millina to production 

ofs 

-Sulpea.-. CODCeatnte, by mixia1 witb other iqredieDts and adjuventa. 

-Wettable powclew of a about 809' of 1Ulpb18', by misin1 the water pute 

of llllpllur wltll ...... ad wettms qent• and then IJ'l'll1 dryiDa of the 

...,.. .... It for ....,. ..,... tbe fouatala IJ'l'll1 dryer ia UHd, the puular 

form of WP• cm M obtaill9d. Bown• to 1et IUCb ll'Uuln the c:holce 

of paopw dllpa1L I 11111 ••ttills qata u well u appropriate tem,_.t1n of....,.., ... mmt be.,,...... 
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Unf ammately ac:cardlna to the acc:e9lble iafarmatioa tbia type of •co1loida1• 

_,..... ia lllDt anil•ble ia tbe IDdima market.· Tiier.! ia ~ tbat oae wbich ia 

obtained from refinery ..-. In tbia procwa, different from tlae preYioua oae. 

t11e hjdlogen ..U-Jde ia oliealbed in m alkylamiDe. On being healu the pnpant 

amine solutioa giYeS up ita bJdrolen salf"'lde ia concentrated farm. wbicb ia then 

rlftd .in conmbustian chamber and bmned ia sach a mapner tbat GDe third of the 

wohmae ia conftl'ted to mlpbur ozide. After c:oolin1t tbe products of conbuatioa 

are paged tlrouP a canft!l"ter packed with catalyst. ia wbicb the hydrapn sulfide 

and 9Ulpbar dioxide react to produce mlplmr Yapar ud water n.pr. Sulplalr ia 

CODdea..t by •ubinl with liquid mlplaur. The end proclact ia liquid sulphur ar 

•lid tulplmr ia the farm of biger pieces er mm,.. 

farmalatiGD ia tbat aae · •bida la prilmly g1oallll. Such u IUlplmr cm be p1epmred 

from _natural mlplmr obtaimd from its depmita by .--. methoda u •ell u 

from tulplmrteCOftled from refh .rf pw. 

ne primery aroaad IUlpbur call be med fer all type of fanalcide farmulatiaaa 

bat tbe maet ecaacwical pnc:e99 ia oae •bicla ia u..t fer prodacdon of WP-9. 
. . 

Suda a IUJpbar farmulatioa ia called. m i c r o D i s e d • e t t a b l e 1 u l p h 

u r. Thia type of mlplnr cm al8o be med fer tbe procluctioD of impeDliClll 

caacmtrate and fer tbe WP-s er granulated WP-9, bat ill the Jut two CUl!9 tbe 

proc:elS will not be ecaaomic:ally faYOUrabJe becaUle it ii DeCeW'J to griDd IUlpJaur 

ill water and thm to eYapCll'&te tbe water from the llurry. 

ID cue of UliDa •dry" proc .. fm- preparatioa of micraaised WP-s of IUlphur 

tbe a.,.. .of rm- of primpry pound IUlpbur ii • .., lmpartaat. In cues where 

rtpl top particle lpedflc:attom llN 8et up .... below 15 pm fer mtc:roaiHCI product 

(u fer WPlulpbar), Jll'8ll'iDIUDI to tbe raDI• of 200-325 (74-U pm) remltl iD man 

economical operatioa and. imp'oYed quality. The IUlpbur of 1ame finea wbich 

19 UleCl iD nabber lllduatrf would be the bat. 

s.z.z. E X PE R I M E N T S. 

l. .. .... tiaD of wats dldllpllPll ..... ....... 
The concatratlcl water _,...li0118 of IUlpbur wbich w_.. p1ep&Nd la Dyno

MW W b.- dried ad paulated ID AEOROMATIC LABORATORY UNIT. AS 

a dlepawtD1 ••t Local 'i"usol w_.. Ullld mo ICl pl'Ocluct AIJIJox--ud u a wetti~I 

apat Al'kopoD T of Hoeclalt Co. Howner, in order to couat...ct tbe nc .. i•• 
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foam of suspension the process of milllng was operated without wetting agent. 

It was added to auspemion .uur me proc:eaa of milung. uamg different amount 

of cliapenina and wetting agent aeftl"al samples had been prepared. 

The temperabre of drying and granulation waa about 75-8o•c and u a seeds 

f'me particles of sulphur er lactose hBd been used. 1be suapensiaa of sulphur, 

p-epued from Ruaian water dispenaDle annuies of sulphur (80" In small cylindral 

8bapes), wu used u a comparati'ft sample. 

From all of the tested ampJes anly tbe COmpm'&ti'ft ane ga'ft .-u1es 

llpOlltanomly dispelled in water and creating ltable Mmpemian. It is necemry 

m ll1l'ell here that the main diffiadty to get WDG of salpla1r ia ca•wed by the 

IUgh hydrophobidty of 8UlpJiur mrfa~ Tbe proper types of dUpenina and wetting 

..-ta and their pvper weight ra•· .;, must be dla.m. It mmt be remembered 

tat the mam coadition to get the good WOO-. in process of spray er Ouklised 

..-iation ia to coanteract the indirilual particles to join together through tbeh

•c1ean• ...rac:a. Thia will be reached If each particles trill be COftled by protec:tiYe 

layer of diapeniDg and wetting agenb, 8tr0Dgly adaarbed to the ....races of 

particles. 

The JrOPel' waya of finding the effident dlapening and wetdni agents are 

by testing of their adlarptiYity on particles of pesticides (3) u well as by tenmg 
of dlelr 8Jft8ding charac:teriatlc (4,5). 

In the nut uperimenta which will be carried out It Is propoaed to p-epare 

mnall (10-20 grams lulfhur) samples of concentrated water puta,uaing different 

combination of dlspening and wetting agent• and some of bumectanta and dry 

them In three different temperature : 70,80,lOS•c. After drying tbe pasta, the 

dried cakes wW be c:ruabed and the particles of about 200-500 pm 1eparated and 

then their dispenibility In water tested. 

It would be of course very desirable to conduct parallely tbe tests of 

. adlOl'ption and wettability. 

R.....u : The purpo1e of tbe above propOled tests is not only to find tbe ri&ht 

recipe and parameters for 1ettin1 WOO-. of 1ulpbur but also (and this is probably 

more important) to 1et experience bow to solve the problem• in cues when 

hydrophobic, not euily wetted, pe1ticide1 will be uecl for preparation of 

'WDO-. by lpl'&y dryin1 method. 
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3 -to .m ,., ..... fl , ... -=c. to p.Z.la a• MiaOlllaw, .... 6e pr-e 

o1•o11.sat-dcim1tM111 "atamlf ... ntetotlle..ut; 

' -to ••• aau .... p hcta .,_. ...... la LGtUee ...... 

ggr 9' n..-,• I 1 1 a Cltluaf.,cettiltam ildNd..,_.ofF111lmelf

•t1• llllllty - SQ . • PU; .. te -. • Wit • ;12 No,of aeo11 e&1luw wMcla 

.. fietee\ 6e fWll d I el ...... a· t l w' 8 lb Riil- Mml ........ Ill Its are 

•1th II ... .,...ltil: .... Mlk: i9 9lllll bM fl ef •aRr 'l1lm •11m&I ill"IC .... Hill• 

.. _ .... 1ill12tt.1D .. _ .............. .., ...... .... 

'Ille t•1 ... ftltJ' d 5 ' 11111 .a .... fe' 6all11 1 J &I amta of I ' I 

.......... 11aer1"11etp11 1&1 

1 ...... etGIJii&•ar w111it1a .. •u«l 1 ... r 11tca In - be c:lleded -1 ......... 
2 -tile wa ... ...._. ti 4• 'llmaf • ....... h cat off r... tlla cuxz IE• 

_. cc actell te * JS• a • pipe .... mt ._ die JS && ...._. iDataDed 

with •• Mlc:raalsen 

3 -to aet a .UCll'ID ,_...,. to Mlcrmdsen tbe 'fillratw7 feeder mmt be imtaUed; 

4 -t11e -U ......._, Lodtp .._, fer lloma11nlz1Da tlae miatw of 

~--ted ............... 1'epmduecl. 
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6. ADDITIOMAL CRITERIA OP CBOOSJaG EMULSl

PISRS 

6.1. • ltlht Wu 111 ... 
2 ··--flfd adUlllicsflf 1 D ,...._ 

Tiie well ._.. ..i CM"'Mlllly tmd atteria f., ~ emullliften se 

........... Bl.B&jdtr 

ID cme of SC fw=*tiW .._ effideilcJ of emlllliften 18 teated 1'J 

9'u vatlaa .r ,.., lal ltalllllty ef ea ' ;• • well • •••Ir 1lty of ita ... ...._ 

It 9 id l Ill tllllt .. l . t ellect la - 5 l'f"'4 a ,_itrl= • ..... an lie 

8'1 ' •• • .._ •• PlfAt _. ' I ii _. u ·ur ... .r luD lie 11L11 •-.._. 

............ ••fir.-r• ..... att I• tlil 'Ftt•ef-llLB I I• ................ , ....... ·-i•· ne •mlliblh: •• I 'fl•• of ..... 

• 1 .., (_...ca• calli.-... .._ ... bewa illl«t•e of emaWlieW 

ll'it ~ bJ. wait• ,.._.. .. NlatiNly WJ te clledt wla - do.i 

pallll. ..._.••• ... 'GI" ••znrl llld1e11 FW' - of tlle .......... tllere ia 

a ~ • .,, Gr!M* lletu- BLB ..i tile ....,.. ~ at ie.t 

iD mme ranp of tbeir BLB aumbera. 

The cloud point charact~ristics of emulsifiers can be checked in the 
whole range of HLB numbers if three test solutions are used. 

1- fW' low• RLB .......... fW' polye~la (PENF) up to BLB lZ.5 

die 80lutiOD of Sa emuWfler ID 25 ml of mqaeom butylalycol (25"); 

2- fW' medium BLB number (BLB,lZ.5-15.0) ea fW' PENF-., the solutiaa of lg of emuldfl• 

is llNlde up with disdUed water to lOOml, in pmuated Ouk; 

3- for llilber HLB numben (HLB 15.0) ea in cue of PENF-s, the solutia.. of 11 

of emulaifler dl8801Yecl in 100 ml aqueous common ult solution (109'). 

Tbe cloud poinu for ...... typn of DODiouic emulaifi.,. of Hoec:bat Co. 

an pYeD in tabla 1-3 

v.., UMful ~c: of DOlliomic emulaifien, wbidl can also be UMCI, 

in wide 1'8111• of BLB aumben, t. their pbeaol iDda. For IOID4t of DOD1o11ia U... 

.. also netHlaar depndaee bftwea thetr RLB aumben ud pbeaol bldaa. 
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n. ,._. Wea c:t.rac:termic ca al8o be ..a fer drediaa of quality of IDiail 

....aOen-NMOldc ad -'-c: w11ic1a _.. c:ammcmly ..a ia jkepwati9 of 

EC-.. 

A..- cMnctei9tiC • _ _. ........ • ia obmia8'l by titratima of eo1ptica 

of eaNlllifien ia die miatm'e of CllpDic .mmta wltla water. 11ae water •-ber 
~ caa ~ be '-' f• ~tiGD of •t*oplwbidty of au.. 
(e.q. mlati4m of paticide ia _....c 80IYeatJ 

AD of die _..... dmtbed c:Mnc:terilllk: caa be ..... fm' c•e •h• die 

.-Jity ........... of ._.. emallifien of diff--t BLB _..._.. It ia 111••11!11. 

te - ~ dmncte"i8tica (doall peiats. pt 1uol indew ..a water w...W 
to teet die .-Uty of emaWfen __. ia l8llia fW' ~ of diff._t •!llliclde 

fw -~ ..a te ••••meat tile st1lllies writta .._.., ia die f.,. of a,.... 
etltlall 

"EVALUA110lf OP SOME DIUl.SIFIDtS SYSiiilS POR USE Ill PZSTlCiD& 

POIUIULA'l'IOll• AUTRORSc P.lt. Ra\llDAS • S.X. Klll'tAll. 

6.Z. ........ n I 7 

,. I a Cft'll- ...................... 'Ell II 

z s u&ll'lllk of I 181 •· 

Tiie PIT ... PIP~ .. al8D ncamm f .. • lllWilhnsl att.ta 

ua ..... oldmia1l11•tw1 ... ofDDllllDic..+ta... lal...tll~tllelavw Im 

temperat1re • latenlua point of emaWaa from W/O to 0/W type ar rice ._... 

ca be fbed by ........... tbe caadactiYity of emalaiaa. Tbe W/O emall!lma abow 

ftl"J amall caadactiYity •bile tbe O/W maclt bipa'. Wben • ...._ takes place 

tbe cbap ia cmdactiYity. folJoq. 

1'11ere ia relat:lcm bet•t.• BLB ...... ._.. of acme of llOllioac emulaifMn ad 

PIP. It ia depicted ia fis. 1. A pnenl tendacy far tbe PIP Yalue i8 tbeir 

decrnabla witla aa bacreuiDa of BLB of emulaiflen. la required BLB nJue far 

• 
············•······•·················••·········· ... 

.. -... .. 

I .. 
HLI • 

"' Cit 

,. 

...... I. A ,,.. .t 8' ........ NII fw ..,_. ., ..... • • ..... 

.... .... cu: ••• &161, ......... '°' _. ........ ,., ......,,,...."' ................ --.. ........... ....., . .. ,......., ... ,., ......... ., ........ ,.,.... ... 

........ Mir ..... ,.... 

·····•·•·····················•···••············•• ..................... ,......"' ...., '·' ..... ; ...... ut ..... fillillllfef .... , .... 
""'; ............ ,...... .. ... .... 
.................. fillillllfef ... ,.., 
....................... ,...... .. .. ., .... ............... ......... ,...... "' .... ""' ,..,., ............... ,...... .. """ "·' ......... .., 
~ .... "·' ..•.............................••••••.•••••••••. "'_.... . ....,........,...._.~ .................................... 

· kl Allei a-le c.M. 1-.C...., 

WIMP,"*' ...... "' C...., 



-16-

Tbe 8electian of IUitable emalafier by the PIP ar PIT systems ia •bnilar 

to tbeir lelec:tian an the buia of BLB system. As, howenr, PIT and PIP U"e 

experimental •uiables they baYe the ad•antaae of refiectina all experimental 

ftl'iable9. A peculiar utility of PIP system 8eelD8 to be in cbo-. .mg emulllfien 

far c:aacentrated stable em0 •eiaaa. Far auch emulllom llelectian of emulliften 

an the buia of their atablllty ( u in the cue of EC-a )would be ftl"J tl'OUMe-mme. 

Tiie. dlomin1 of proper emaleifier fer concentrated emam. by mina PIP 

mem"eJDenU, cu be combinecl yith miaaecopic a:llHnatiGD of the mes of 

emaWaa aJobu1e9. 

In table 1 the Yalw of BLB at which the •ialma of PIP ocar and reqidaal 

BLB fer nudied oil, calcalated by Griffin procedure U"e sift (1). 

Table 1 

-··fled Grifa.. Re+*ed BLB 

aila UJqllkedBLB fram PIP 

Pllraffln oil 11,5 11,8 

Rape oil 9,0 9,8 

Metlsf l eiliCOD oil 11,0 11,5 

Oli•e .bil 13,0 12,5 

Sop bem oil 12,0 12,5 

Oleic acicl 17,0 16,3 

Tbe dted abcwe raults were obtained accordin1 to tbe followins method: 

Tbe emulsion in•enion point wu determined with an electrical dmce by 

lddm1 increments (1 mU of water to a meuured amount (SO mU of oiL Emulaifien, 
. . 

ar their mistUN1 of nriom HLB, were clil8ol•ed ar clUpened in the oil p'-e 
(2 ar 49' w/•). After addia1 eacb partioD of water tbe emulsion wa1 mixed far 

15 sec....-··-in ~Iser of 6000 per/min. Aft.. mbdns tbe c:oaductiYity of 

emuleion wu meuured. ne lbU'p increue bl emulsion coadactiYity wu due 

to phue iD•...ton from wat• .. In - oil (W /0) t~ oil - In .. wat• type (0/W). 

emw.ton. 
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6.3. Szperl•••t • 

n.e follwing rana of ezperimenta hawe been cairied out: 

Emuldficatian with tap water of the following solutians. 

1- 8Dlutiam of Span/Tween lllizbft9 of different BLB in zylene; 

2- 80latiam of PENF-s of diff.._t Ht.I in Xflene; 
3- mlutima of mixture of Spllmllleaex 650 of different BLB in pm"afine oil; 

4- IOlutiam of miztme of 5JalRoWenal I and Robfenol 8 and Robfenol 
' . 

14. {palyU&JwwwflpllenoJa of m.;a 12.] l'!Did 14.7) in pvafinic oiL 

. 1k'.. JV-;. topk.ipl•ce. ~ .... ,.., ;•rt ..24 .ad. mmlta. efmiJv ta-~r&inn . -
in literature (1). bad been pined. Some difficulties in ca&ying out the PIP 

aperimeDta were camed by DODaYailabiJity of JllOPEI" mixer. 'l'hen Were aoly 

two typa in Rltl> LahGn.~. One of them (the pm't of Metler titrator DL 40 

RC) appand to be too weak for PIP ezperimenta and the other me. the SilYm 

Uber. wbida wu too bis· u.ma the Jut mixer the smaple of TOlume at leut 

lOOml mmt be med. For tbat reuon it ia recommended to aupply the laban.tary 

ID man adequate and Yeratile mizen equipped with differe1at type of atiazera 

llDd wiaa replated speedea m to 15000 rpm. 

The iaportant. problem in ~ cue of concentrated emulaiou is the method 

of testing their ability. Since 111da emulsiom are UIUally opaque, the study of 

cliatnbadou in smapies taken nplarly from the aame lnel of reafon of emulaiou 

ltoncl ewer 101De period. 

Droplet-8lse di8tribudou can be detcmiaed uatna Mal•ern -Luer particle 

nser •·I• 2600 HSD type. Other method which lastly also bad been uaecl for testing 

stability of concentrated emulsion depends on meuurements of creaming profila 

by UliDa technique of propaaation of ultrasounds throuah an emulsion (2) 

• 
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.. • ... ..U. llrJlll8 to .... ante of ...... W=Dr to Ill.Bl fCll' .... 

•• 5 •• ,. 

~ my prnlom. u well u pr111nt mi--. I Md been ..a4 of tbe paaihility 

of eJabGratlm ad 1lllna of syatem similer to BLB .,.tea by wllich tbe diapeniDa 

..-ta coal4 be etu.ifled-ud • tbe bula of wllicb tbe Jllopw aae coal4 be melec:ted. 

TatiDI iato accomt limplic:lty allll utility of tbe BLB sptem, bat aaly ..ra1 
far eauWften, mda a queatiaD ia entirely uadentalldable. In cue of ........-. 

••ewe tbe mecbaniam of tlleil' atUiUutima by diapeaaiua .-a ia diff'-'Wlt tMa 

dlat aae of mllilwtima of eaalaian by eaal9ifien. 

Aa it ia lmowD tbe diff_..t emulmlen med far ........ wam ....._ 

.. maatly Dallimlc, compmecl of two p.u, a ~ .m a .,.....,lie. 
DeJenrll• upma tbe •elaht ratio of botla ,..a tlle emal•fter wlll be 1- ar me 

ll~Uc ar h~ Far lmown laJClroi*tMc araa:t tbe ..... of ..,.,.......Udty 

CD be eMi1y modified by__._ ar lllartmdag of tbe c:bap of Eto puapa. 

Sada ftrioal llGlliClllic emalsiflen wbea .wed to tbe mixtwe of wam aDll ail 

wU1 lbow 'ftllloal aJflaity to dime two phe.-. no. of man lljdaupla7Uclty wlll 

be "pulltna• to tbe water ad thme of man ~jdlopllobic: cJmoacter to tbe oil plaaae. 

Some of tbelD will haft ti. emaWfyiq effect. Bat tbe bed aae will be ~- by 

. tbe emalalO.. wbicla 18 dlarac:teri8ed ~ tbe optimum afflaity to water ad oil all 

wMcb will be, well arientatecl • tbe int.face. 

It 1IM al8o to be found dlat if DOllioldc emallUlen .. UHd to dUpene 90IDe ,.._ta in water tbe be9t effect ia obtaiDed far the aae of .,.ciflecl BLB 1111111ben 

(6,7) 

la cue bown• of aioaic .,_... ..-t tbe meclmdal of their fllllCtiaaiDI 
19 dlff.,.t tJlouP ti.y al8o .. compGMCI of two paUJ aae cmtaiu lw w&tF 

tttpsd!s pp!P ad tbe otMr IDC!! attract!mr toward watF. Tbe putide8 of 

..,..... dlUI become coated wttll a lbeatla of waHr-attncdlll .,,..,.. OD dose 

.,..,.a of two ,.ntcJa, due to nmdom ldDedc mottaa. tbe aw17 of tnmladaa 

CD be oppall8d by tbe 8WIJ wttla wbicla tbe wahr attr&cttac..,,..,. teDCl to draw 

wahr IDto tbe · ...U elemat of •olume betwee puttda. la Midi a ~ tbe 

..,...._. .. •RabWHd by aol•attou•. 1'be otMr nabWsatloD 18 by •ei.ctraetatlc 

1epalJ1oa• betwee like ._.... la m09t caw~ nabWstDI mecblllrim• _.. 

Jl'll•t, bow...,., aae of diem may be man domiaat. 
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Coatnry to tbe aanloaic emalalflen. wllicb beJcmc to tbe uac:tly defined 

dlemlcal ...... tbe ..tmlc diap&Aaa ..-ta belaaa tbe many ftriom chemical 

...-. Tiie affiDltr ~> of hjchoplloWc ....,. of wtYidaal dJ8peniDa aamta 
to ....-. 80lida ia much mare differatiated tbat tbe affillity of hjdropllo!lic 8l'aup9 

of emallllfien to 4iffennt Gila. 

. 
It ....... tllat fer elabaratt. of w of llDIM!rical a7atem fer c:Uracterisatiall 

of ....... .-ta. may. pllJllco-dle-lcal ··---- ..,,. to be tUm Im.to 
camilla'atlca .. malllly: wettaWlity of ... ...race "' water ........ of ...... 

..-ts tlleir .._ptlma • tbe 8olill ...race, Ille electro-klaetlc potatla1 qmtity. 

I tlllDk that ...._,us w-14 be to collect lllMl ..._. tbe Utsatme ...i patented 

at& c .......... tbe efflc:ieq of dlff«mt ......... ts .... pat tbem in crier 

KCal"dlDa to tbe cboa1en 8Jilteia. 

It ia lloY1eta not exladed tbat 8J•telll lbailw to tbe BLB me woald be pamlble 

to eJUarate to tbe -· clam of ............... in'lated ad inttocb:ed - tbe 
...at bf ICI compay allll wldcla beloag to tbe bloclt-c:raft-po)hDeric cli!pe!lm 

!Eb (I). TlleJ .. eteric ataMU ... of ..,..._. and .. COIDpOl8d of two ,.ta 

• llomopo1ymer tbat ia nomfn•lly lmolable in tbe ..,...._ medi1lm -~ tbe otber 

polymer ia IOlable in tbe dllp9nioD medium. 

TypicU 1tab1Hm1 moietiel ...i acbar po1,..... fer dleM type of ltel'ic: 

iablJisen .. PYea below (9): 
· T,,al •biliziat llloillill ad wllor polymas for lferil:lllJ •llilizld clilpelllom 

~dilpeniom 
Aacbor polJmll' Sc. bilizial moiClia 
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-
Cieftapol ... clear lnlol. dHr dear luf'o Muir • t.OSS '°·' t.65'4 - .Q 261 - ti.I 71.0 2 '7 >to C-150 ltld 

I 
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-
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woo wax dear laid ct .. r dear llicl neutr. t.OJ1 '7.4 t.'555 - 4t 217 - .. ,,, 1M 2 " >10 

- - -
6-qoi tur- lur· 
~ 

... d"r laid d .. r ct"r bid 
neutr • t.049 106 t.'570 - 47 27J - .,,, . 77.0 2 4t > 10 

-

•••.• - .... --····- ......... .;:i -- • • ··- -·--· --·- ... ••• --·-· -·-- ·- ••••• •••. ·-· ....... ,. __ ., - ·- ---··-· -·. -- ' - •••·•·• -

• 



• 

• 

• 

'· 
f. LM.....a. RiY.ftal &P.P.O.S. 57,Nr.9, 113-116(1975) 

Z. D..J. Bihlllld, A.M. Rowe. A.a. Mackie, P.W. !Wdy and M.M.Robina, Spec. Publ. 

R. Soc:. cae..1917 (FG811 EmuJsiou Foama) pp.il9-U9 

3. T.'l'la. T.... Mv • ia Pesticide Sciellce, R.Gei.UUllh!r (Ed.), Perpincm 

~ Oden. Vol. J. PP-

4. J.F. Wript mid N.U. Bnldm •stepm of Water Dllpenible Gnnale DeYelopmeat•, 

Adnac:ee la Pesticide Fcrmalatim Tech1tOlom', AJCS Symp. Seriee 254, [1984) • 

. 5. S.Mmiallr:i, PDPI f"..omultancy ReJart March-May [1987) pp 26-29 

6. R.R. Pucal mid F .L. Reig, Official Digest, Auaust. [196') pp 839 

7. G.L. Weidner, Official Dtaest, NOYembel", [1965) pp 1357. 

8. T.Tb. TMra9 • F.A. Waite, UK. PA. GB 20Z634PA 

9. D.R. Napper, -Polymeric: Stabilizatioa of Colloidal Dt.peniou• pp. 29, Ac:.L 

Pr.. Jae. (1983) 




