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åstr|åß!
ttr n¡t¡ratl'æ of Iroa(III)

Îtà ¡mr* do¡'crtbcð ln thl,r t'bd.t h¡.e btoa ü.Ya,dad

tnte flç chrpteuo In Chepter I r 6rcæ¡¡l ræl.ru ül¡ Þæa

¡rnrrontrd oa Gbr rort rlc¡at r¡ryLlortlonsof rollrnt
c*tr¡aülæ to l.rerErnf,e cl¡¡rLrüry.

Th. ü''Ílß do¡c¡i,bed tn rfÐ reirnng f,or¡r Ghapt tr
1r rn tæcrtiertlon of tl¡¡ r¡t¡roGlæ of anl¡bud.c ¡saü ¡¡rt

ñæl.o Lr¡o¡¡ flw ¡{!r¡.rrd¡. r¡LÊrùc roluÊlmr Þy übc lleoodanfr

ü¡d trltt.rf rstne¡ úL- G¿ æf (ïtSr5rtrieothyfe¡xyl)al¡r¡r

êllroll¡ó 1¡ s¡sl.æ¡ oatünlß rolvr¡¡tlo

In Gbrpücr II th* cltrcatton of rufnihrr{'o cûtd tty tb.

ra€erda,r.1r a¡d tertl.uy enLr¡or dl.raol*ud trr l.ão-aqtrl' slodlOl,

ùar been ðt¡ou¡sc{r rrd 1ù hÊf bo€¡r rl¡orro, th^at ln tlro rbclno¡

of nl,asllo for:uetl.en of Ët¡c ad,n r¡1ùr Ln tJ¡f.¡ roh¡cnt tho

e¡t¡aotLon obeyr a rll"cplor cqr¡l.llbrl.r¡s tcro A1¡o hfg|r r¡lt¡*¡

for ühr cqt¡t l^tbrtrs¡r oorrrütntr ifor tho for¡r¡tLoo sf t-h; rsú,n¡r

t tr¡{¡¡t¡ ¡trd bl,¡rrt¡tr*to hl*r ba¡n foundt ¡ËÚoh t¡ erpc,ctcÉ

for s hf,g!¡ dtclcotrto oq¡trnt ¡olvcnür

Íhc etroctiqr of, fo(frf) frten B{ItEor¡r rul.¡¡hatl

rolutLsrr by ðt 13, 5r5r ûrtrethyfhcryl)ad'n¡ dL¡rotvod 14

b.aænc ¡nd ohlorof,oru bg bocn do¡crlbrlú ln Ghaptor trII ¡nt



Ll.o

tt b¡r bü.û üron t.b.t rËc¡ u.tåg rolr¡ti.ær (ohlo'rofen)

ia uhAoh th¡rr lr ro rl,orl.Lr fcrretl.on ôf tbo ¡d.n nlCr
ttr ¡rt6otl,æ crs b¡ ü¡ror{bcd Þy rn aqnt!æ Þr¡eü clr. ür

rænspttæ tüaû 1È 1r r¡ p*-tf¡.lfy h¡üæl¡r.ed r¡t sl.l a¡aü r¡
Rrü6O¡ or (fræsO*)a rtfoU l,r ¡xtnstrd fro tb¡ r'qu¡ou¡

phræ. Hor.t!r. rrhræ u¡l.¡ã Þr¡¡ra¡ ¡cluÈ!,mrr t.a rùt'tb tb,c

¡d,¡¡ rul¡Ërtr forrr d,oetlr¡¡ ryttorrltl'e d¡vLatl,o¡ f¡ra tbc

prrdteËrê brhrwl'our ¡n obtrlndr

It Þrt rlrs ba.til rbm thst tb¡ s,traatl'on ooour¡ Ð
rdd¡roÈ f,o¡¡+tlca of th. rüùE rul9brtr wltfu tbr rprolor

rrtH"SO¡,9r (frOrSO¡)" (or botb) frun rtb rqrr'onr Fh¡.. tor

61r! a eoq¡t ¡ ls thc or¡rato Értö lhlú b.. tb

rto:lcl¡rcgrl.o fo¡¡¡r.r 1nrlu")fror(ao¡)¡r rhrn R 1r

[tlt5'trt4tÈylbrryl. 1Þ ppr,rtor of thc t¡tGc|ol Fcül+? ¡nó

gcrtbty lrræ)!¡ hrîr bo.n id¡attflrd fË tür 1¡otrt¡d

GcÞLr þ ultrr¡rrlol¡t r¡rctlcrog,últ {tùou¡b Lalìrr-rrd

qnctæcoory ñtlcd to do tbf.ro 1!o ¡rlelbþ ltrtroturr

hr*r beø pre¡pæd for tbo oqrt6, flr¡tlyr e Ghr!.nplLEr

Or llaår rt¡.uËhr¡a¡ rrd.¡ ræen¡|ly, r Cyclla trLerto

rtnrctr¡¡lo Tbr forr¡¿r fu ¡¡¡.¡fog.d ln rd,rr of orrtrl¡

rpootrtrcoPto rcLdlæ¡ o



lllo

In Chaptor 19 the ¡¡h¿næcnen of nloollc fo¡matLoo

of d'l (1, lr:¡trllætlryf¡aryl,)awfrs cua¡f¡¡tc ha¡ bcen eùudl'eê

1¡ trlu¡r org¡nte toXgtl¡rtr Ùy tb. ùsolr¡lqr¡¡¡ of, lL€l¡t

aCI¡ttet{ry, lro¡rterttc mleoutan t01€þt rretruæntc¡ 8ú

taeoætry, lrr en attcogù to ¡lrlrto tlrl¡ rtth t¡r. n¡h¡ro of

the ælvs¡ü for ttre stn¡ aü¡ùot . It b¡r botm elroE üat

utoello foryitlon æcu¡ìÊ tB æaF¡pLer or r¡eakly PÊlaa

.olrcntt úLcb ben æ6rrgt'blo Lrd¡toe;rn t¡or¡¿lne abllt'tyr

It b¡r bos ar¡8€erÛcd tbåt tho alcrllra porticle l.r an

lrvcrÈcd flartl'ey d,ael.l¡ rltt¡ thc seo-Rolrr rllcyl oha:Ln¡ cql

tho ouügido ênd t¡¡r pofcr A¡ulpú a¡ld tþ ea¡oolstsd nter on

th¡ l¡r'ldo of a rqrytrt'y e¡Èor:teel cæft'eË¡tuùl'ort *rrtoh 1r

etaþLll¡od by tntorr.æl,eoul¡r b¡¡dqpa bondl¡¡go

The cffeat of tt¡o colrmat f,or tl¡e aoûnp or¡ ùho

e¡tnecùiør of fc(ff¡) h¡g besn dLecusücd l.n Chaptor V end

h"Bt boo[ clrorn to &pand ffi te¡gieral faotorc-r Alao en

L¡rùer{aor æch¡nlæ for ùtrcr e¡traßtt ou tqr becn proPo¡cd

æ tt¡c b¡cl.c of, tlre ¡r¡rfececott*t proportter of t*¡o ¡¡aLæ

celtq¡



lço

lc tùt Þæû of tü,¡ ßrtùorrr @rrlriCr tüt't

tbo¡L¡ o@t¡l¡l. Ec rtor'¡|,¡l lôtoilr hrl b.s

F¡bf1.þü bf otËcr l¡.rroE¡ or n¡bd.ttrd for

l dr¡:ro ta rnry U¡lrrrrltt Èty tD¡ r'ut¡hlr oç

otÞrr ¡þnroút, r*or¡rÈ ràrrr úr¡¡ ¡¡fr¡rra¡r Lr

nÉ. lB tb. Êut.

orprrtnæt ef Fbyrlorl l¡rd l¡o¡8r¡d3 cbol,ctry

Srlltouilnr¡ 196*,.



À.cEforl.EDt&tl$tüÎs

I ülrh to thâsk Ef 3Ðrlror¡ Profir¡cf Ë.O¡ lfert¡

fæ ãf,r [¡lp rd' ræ¡¡urt3o.ût rhæ1n¡ tb. Gæfrt of thl'r

¡ort, .nd, folr l.¡ ocntlnü.d hrlp rrld ùut rrrt út6 t¡tr

r¡¡nf,n@tt É Prsfcttor of Inorgrato CborÉ'¡tr? at

ìfonrb Ualvræltif.

tr aIæ ït üb to îrbe¡l¡ tùr rù¡f,f rrû r¡rærclr

Itr¡drnt¡ of tù¡ Dcpr*tggt cf Pbyrtorl l¡ô lao¡:¡r¡lo

Gtr¡d.rtly, tnd t'e ¡rrifouf¡r Drtr Ë. Sù..1 rd

t-¡ b¡urrv for tt¡cir ür1¡Éìrl dlrau¡¡i,ær ec cryt¡l'r

r¡ottæ¡ ef t&. ærtr

I r¡¡ retl grrtrftl tO Frof,r.rot RrLo ¡Y¡rtln raû

Pr, CoRo ÍtÐtstr of thr Ür¡twrrltr of $blbsurrn¡ for

orrryfry lÈù tÞt to¡nrttr¡1rt TlrtrÙlæ ngnrtt'o rtrú¡ro

fl,ndly¡ X d.tb ùo orpntt Il g¡r!¡¡rst¡üto¡¡ ef

f|næ|"¡t ¡rr¡r¡prù f¡.se tbr Àr¡rtrrll.ra Atcdo Enrray

Cctr¡loü rnd th¡ Goærcoltb tlo,tcatlfls raå

fudüttrlrl Rclr¡¡roh o¡tant srtlorlr



ç ir.;i

Cbrpèæ X

CEERAL RDYIDU

soL:lrE¡ùT ErÎnagrr.oH IN I¡¡fficå¡{rg cIü¿xIslRI

Solvr¡t r¡t¡rsttæ hæ Þrco* l,ær¡¡lrylt tæoËrst
l¡ nor¡rù y¡l¡¡rr fn fnsn¡nnfo cà¡d¡t*yf ¡rsttoubrlt l¡ tb¡
laa1ytlorl, erd prrocær oM,oÛ.t7 fL¡ldr. lblr r¡rpl:lorùlæ

lrf rclrrst c¡È¡utiqr to fnûrytr¡io ryrùearr hü brr¡ ñtlcüt
by rorrrrl artarcrrt-6. ft¡ oLr¡rffi..crtl'æ of rolrut
rlt*rotlæ ry¡tor lt ¡nrrly rr.D{Cn*7¡ b¡r¡ç¡, .ü. çrúÉ
or¡ br gf.trn to e öl¡cur¡{æ of a¡ch ryrts Þy oonrldrrl*
tbr nrstt'oo¡ |,avolrld.

Dl.ned rad fiæ*tr ¡¡d xr.ror,rr6 1,. tù¡ rcrù rrornt

rrtAcrr oo tolvrtt o¡trrotlon fa fao¡T¡¡to obdltr¡r ãrvr'

alu¡l,flrd atnoÈl'æ r'rft æ tR tbt qrr ÎD¡rr ællhcrr

poLat qrt thrt t¡ try cl¡rd,flertl,oa lyrt¡r tùrsr ú11 D.

rnryrtrr úl¡ù É11 flf rtrttarlærþ L¡ùe Dtt tÞ.s oÐ

crtrfpry, r¡â tn fr¡t, thlæ ¡rl,ll problbly bo e¡¡ù.¡
trrra¡ittæ¡ frcr e¡r r¡dt cf, b¡hrrlqrr tc l¡ro$brlrr

Ertnôtton ryetc!ú orrtr b. dtvl.d.d Lnto tro rlrry

bro.t o1¡¡ær. fb¡ flr¡t of tbeæ delor:lbo¡ tb rl-rpl*¡t

¡f r11 reltut c¡trrat:lon tyatonr Ín rdrr.cD, r ttrrlrd r¡rbrtr¡æ

dtrtrlh¡ûr¡ ltælf betn*¡ bo tnr..clbt¡ E$¡.f'd. rt'th¡ut a.

r¡H,o¡l tuûtlcû æour-l,l¡ lE ¡lùbr ¡ùroo brärtr't t8



2.

ß?;' üri doro¡{,b¡d thl.r rlqrløt ùylp cf ¡rtrrotlo
tyrÈ¡r Èy rtrttu¡ Sbrt ú.û r lNrå¡û rôrÛ¡æe il ¡rrurat
la ¡ ryttq *f tro tp[¡o[Þl¡ ffçr|'dr tù étrü¡tt¡¡ùæ ltæ,Lf

botreoa tbu i¡ r d¡ff,¡Ltc runrr ff, Lt 1r ¡elublr ia bctb

cf th,ä. Thlt hd to ùbr drplrrt for¡ of th¡ t¡rnrt
úLrtrÚ.blrtloE cr ¡nrtLtt,on L*8, É!,Êlr ¡trÈtt tbrt lf
dl r¡ú GA .rrr th¡ oonorntnttur ef tho rolutr tn gùuu

I rs¡ó 2 ¡t rqul,l'tbrtu rt cs¡rtut ton¡nntu¡r th¡l

o-l ¡ çonrtrnt (Ut" dl.rtrlbut!.o¡¡ or llrG{tion oolffl'clrnÛ)
te (r. r)

It ttll Þr o¡ rr11 ùo dlltfnerrtrh b¡n brtnea tb
trru¡ uæd La tho rttrËy Of rclvraÈ o¡tr¡otfø ryrÈrlrr ît

d¡rrly¡ttcn of :lü¡ ùhrr¡odyn¡rl'o qurnGl.ty, whleh tr th.
dt¡ltrûb¡¡tl'en er p¿rtLtl,on eæffl.cl'ent or eonrtut, Þ¡t b.rrlt

dr¡cr-tbfi, by Horrl,¡oa rad Frrt æJ, url Dfi¡¡lld lrrú Îrrcl'.

It l'c lrÐßott¡tiy to roptrt tü,l's d¡rlvrtfo¡ I'E e¡û¡r tc

und¡rrtsð tht nrtr¡ru ef th¡ rpprorlnt{c¡u LnYo1vrd 1l tha

dt ¡trlbr¡ütc¡ ltr, rnd tl¡l lLd.trttenr of tb. Elttrt'rutrllt
d¡trgl^¡¡d qu.,ütl,È¡r, rhl,otrr L¡ trrurd tbr dlrt¡lbutl,on trtlo¡

At rqfrfl|'br:l'u ¡t oon¡t¡¡ü tæ¡lrntun rnú prÚtufG¡

tho ohr¡Lorl ¡nÈrnti¡lr Il rnd ßZ (prrtf,rf plrl frr'¡

onrrjlot) ef tfo tolutr 1¡¡ ..oh pbele ur rqurl,, ¡rovl.êrd



9.

tbr ohsrtcrl' E turr ef üh¡ ¡olut tptot..t :[¡ th¡ ram 1.8

botb lå¡¡rr r

Ur'llz (r.a)

b¡ù ß-[o + R.Î.tr ¡ 1r.l)

rrh¡zr llo ft tho ehorl.erl potcntt el fn tbc ¡ta¡¡lrrd rtrto
(r¡¡r¡ally ta,krn ar e hypôth.tloelly ldc¿l 1 æ1¡1 rolutfoa),

a¡¡d ÉaÉ 1! tbs ecttvfÐ of tb rolutor

tâ,Er Iti,- R.T.lnrr UZ, R.T.þe ( r.4)

-{1.É -ßllt?.rc.
rnd, ¡rr¡rengtng -f

e.2

E€ ( 1,5)

( r.ó)

(t rzl

but dr*e

r*rcn r, end ra ùrrt Ètrr mlal-I'ttar of th¡ roluùr Ln

Iù¡to. 1 rná 2 rroepeotitrly, and U i.u¡I T, lrit th.
corr'r.pondLn6l æl'al. ¡stlwl'ty oocfft ciaBtË r

-( UZ -4!)/n.t.
¡tt

H¡ncr T'
7;

iz
t1

-

In cqurtlca (t.?) tb a¡¡¡en¡nthl tor¡ 1¡ r aon¡tant

prov{dod the prercnor of tJ¡¡ ¡olutc dorl not ltgr¡tfl.cantly

¡ffeat tbc r*rtu¡l ¡ol"ubll'l'tLcs of tb¡ tro rolvrntre
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lbq¡ rt oaß rrl'tr En tbr dirtrlbutl'cn ceeff!'ctrst e,r

r¡' .-2.Ët,- A
ir r ooo.Jlù for t¡lly.t¡a rt oon¡trnt

( r.e)

IrÈcn l[
torprrrrtutrto

Fro rqua,ùf.on (f .gl lü or.n Þr ...8 th¡t tbr
dLrtrtbuùtou aocfflef,r¡Ê Eo f. dr¡rndrnt on th¡ rott?fg7
eorffiolluùr of ùhr roluür l¡ ¡lob sf ttrrc ¡lùm+r¡ r¡d a¡

th¡ rotivlty corfff.strratr rpprocoh urlty, rt I'og

oonc¡ntnùLonr. th¡ vrlu¡ .f b ùrooær seart¡llt o

TL¡ E¡¡r¡ttùy uä,l.sb f.r urn¡r.llt d.rtrr-tn¡d l,n

¡tùrrctlea r:¡rrrtrratr !.¡ th¡ d{rtrtþtica lrùÊo D ttbfà
Lr drflrrd ¡¡

I)¡ lotrl souolnt*rtl.o¡ 1¡ tbr organlo ¡ùæe
ÎcÈ¡l oæcr¡tr¡H.æ 1¡ th¡ rqlr¡ro?rr Dhrra (r.l)

fb¡ ¡x¡nu¡l.æ for I) Lslrrá.¡ ¡11 r¡nol.or of th.c ..rt
soütrcrûnt La tbr ¡trpûctiv¡ pür¡rr¡ t'æludÍng thoæ *l'ob
do not r¡tnct¡ If th. ccaGt tt æt rtrt l'd'm,l.r ritlr nc

lntrnotl,onr |.n rlthr ¡Írr lrl th.ú D rorrld h rqtnl to

$r Þop+æ, thl.l Lr roldm ¡æotmtrrrd l.E th. uæ¡l relvrnt
e¡tnotl.orr ay!t{ünr.
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Íl¡c urofrrl¡¡tr of tb. r:r¡rrLrntrlly d¡ù¡rd.aré
ðlat¡d,but.L-r' n,ùts lr dræca¡t¡¡trd l¡ Chrptcr J of thLt

tbr¡t t¡

Probrbly ùhr bot bo¡r crlnpb of tlrr f,lnt ohu
of c¡trrotl.o¡ tyrttr, rh:lù d¡rcrtbr r ¡1r¡¡1r gùyrl.crl

dl.¡Èrl'h¡tio¡l Þl¡ed sa rrlrtlvr rol.ubl'l'l.ttrr, I,n toorjrnlc
chrnLrtrT l,r th¡ di¡tr:Lbutioa of relcsulrr lodlno brtr¡¡n
v¡tlr ¡¡d or,rtea ùrtrr,chlorldr9-Îlr thr dl.rtrl,br¡tlonr of,

tbo othrr btlcgc¡¡ rnd Latorù¡lqoa oolpl'ær¡ h¡vr rlro
born ¡rLdrly ¡tt¡dr od12-16

a

Oth¡r urøplrr of th¡ dlrtrl.butto¡ of Lnoær¡lo

lclooulæ Þetprn rttlr r¡rd ra lnrrt orgrnf"o rolvcnt rn
Èhe dfrGrl.butÍøa ef rcrourl.a b¡tl.de¡ beùnrrl boarrrr rnd

ntoru, r¡¡d thr dL¡trtbnrtLoa ef rirph h¡l'Ldt¡ of, rrr¡ql,o

rnd ¡rrrlal,rn Þrtc¡r rqÐor¡. hyd¡ohdLo ¡otd. ¡oluùionr r¡¡d

lr¡L*rl lrcrt onElat'o lolvrnt¡Î8t t9.

thl o¡tr¡ctl"o¡ of o¡r1r¡¡ È¡t¡o¡tdo Lnto €trtoa

ù.triÊblsrf.dr br¡ rlro b,r a rtudùráæ, .ûd l't vu f!'rrt
oon¡l.d¡nd by r,ndrroa e¡d, ïo¡tã ùt¡¡t r ùetre,acr *¡t fotrrö
la tht orgrnto ¡ù¡æo xertl¡ll, horonrr fouad ae avaôtrÊl
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for polyurio o¡¡tr¡s tctroxl'do r¡rol.rlr Thf'l ryrtu

ean tbpr¡forc bo cenrld¡rcd to bel9a¡ç to 3he ft'rtrt o.L¡¡¡

of c¡tr¡ot!.on lylteq¡.

A r:rther rafqr¡r orupXr ef thLr ol.arl of, crtmotlon

ryrtrnr l'a thr e¡tnsttoü of æt¡.ltt.o rrctry tato ¡p¡-¡rolaf

¡slvrntr rusb, ¡r E-h¡¡¡nr a¡d gyoloh¡ra!¡¡o Hoegr s¡¡d

Vol.gtæ brvt rtu*l¡d tlre d{æ¡t¡Èlon of th¡ Ðrrcr¡rouo dLsr

1n e¡trc¡rl.y dL1uto n.ttrl.o rlcl.d rolutlon¡r into lrrourlo

Lon¡ rad froc Ec¡rcr¡r.y, bpr tbr dl'¡ùnlbuùLo¡ ltt$f,do F¡rl

Earcurry r¡an fo¡¡¡rd to bo rolubtrc to r llltùcd oxtsnt l'n

¡¡s¡-¡rglar aol.v¡ntl, È(oro eolabl,rr Ln frCtr thlå l,n rqrnou¡

rolutlonr, ¡nd lo tl¡¡ u¡l of lhl <lfrtrfbutLon ¿¡6¡url-çuc

r.r pot¡lblc.

Ilc ¡rooad ürr7 Þsoed cl¡¡r of r¡tractfæ ¡yrtcn¡

tn lno¡tn¡rl,o ol¡r¡lrtry delorlbr¡ ùl¡oæ tn úlab thrrr Le r

r.ùttlæ, otlrer tts¡tù rtrtatCtrt out ¡Êryrlcrl lolubtllty, of,

oa¡ fon or enotbcr Ln o¡¡. or boùb of tho phrlcrr EhÍ¿

rc¡etl,on ny bc r¡ rtty ælvlCLol of I l¡¡¡4¡|.r frac t|t

rquoou. !ürof,c by ùtrc €rgenl,€ lolvcnt, of ny bc Èhc ¡l¡¡tlo¿

of r uct¡r- len rlth a ot¡r1¡tÍn6 rgrat ùo folr a ct¡¡lrtc

con¡rtcx¡ îht¡ o1a.r¡ sf o¡tr¡otion ryr!æe te b'y far tho
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I'lrgcr rad r¡n fryorÈrrrt of tbr trcr ALært rll urrylhr

of ¡*trrgtl,ca ¡¡r¡trrrr l.a rodan rnrlytt orl cr plleo.ta cäorletr'7

rtlf rpFart ¡rdæ ùÈ1r G¡t.Cortr' îhr¡t ¡tìlt cf courto¡

¡rq¡r uly. l¡ rà't'eh rcætl.rqr sl¡r ooGur Ln e¡t¡rstlon lyrÙl¡r

rnd to¡ trtrl,¡ .tcond cl¡¡¡ sra br dlvtd.d 1¡*ùs ra''ttrF¡l

rrrb-ol¡¡loto

In r dJ.rosrrl.on of tb¡æ rub-cl¡¡cçc LG tl pro¡pred

te trnttoa æeh rub-olr¡r rnd gln r¡ a¡¡¡aDlo or trc cf noht

.üd thm to dl,¡sur¡ lD. EÞr. detrl.t Èb,e rub+la,rr drl1t'n6 vt tb

th. baltc .lÙrtßtrßtlr ¡¡¡ hrgrr mloouLrr rr¿t;trt r¡iæ¡t ul'th

rh.lob tl¡tr th¡¡1¡ lr tc¡t Gons.rn dr

1ùr firrt cf thc¡r nrb.'sl¡r¡r¡ dorarÍbrr thc sl¡r¡loll

t¡treotl,arr .3l-¡t.ra Ln yhlot¡ o¡ìEfntg oh¡l.rùl.rg rglatr tuolr rt

.o.tyþo¡tonr cr $-hydroryqul,noltnr dL¡rotvrd ta orgf¡lo

eellrnt¡ rr¡ ¡b¡f¡n ulth an rqucou. rol'ut{on cf, tho r¡tll to

br r¡t¡u¡trdr Â orr'-t¿l,a sor¡nt of tbr obolrtlng lgcnG

gurü. lnto tbr rqutorur ù¡r. and rrlett rlth ùhe ntrl Lonr¡

tbur trttrlþ"ag tbt ceordl,n¡ùlen nipt¡cr of thl rrfrl¡ t[d

6tl^nfng .loctfforl ¡rutrrtttf " th¡ no¡rtnl ocqllcrr ÞrLn3

¡olubþ ln or3rn|'o rolvratt¡ übrn dl¡trl,b¡t¡l l,ùl¡lf botm¡n

thc ergrafo rad rrlrrout lù¡¡r¡o fhl,r typr otr oþrl¡t¡

ry¡ta |¡ trry trper"trnÈ ln ¡r¡¡lytto¡l ehcal¡try ¡l'ncr LÙ
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¡nrùler *Ðltl3rùttl .¡Èrutlö of tbc rtür td, b¡r

chærüg tb¡ oor-¡ot oædltl.¡an fer thr rl¡u.c¡t *¡Lt
rnrbler tho raDta¡tl'o lf ¡rr rlt¡l frss r¡otbr d¡prndln¡

¡o tàr nlrtlrr tÈ¡þl,lltt¡r o¡? tNrcl.r eorqrhrr. E-rqrlor

of tblr typr of ryrtea rn 3b¡ ¡*3rn¡ùioa of flrrlc lrc¡
by cblcrofon rolutlon¡ ef rcotylroctoæzt, ¡ad

È-hzdruyqrefnllÐeg. A rrrgrnt uh^l'oh hrr acguÂrrú

eoltldrr¡Þl¡ lÞOrt¡m¡ rootntly lc tbo¡royltrLfluoæeortont

rnd h¡t b.ar rrtüd r¡¡oortrñrlLy f,or ùh¡ c¡tnott'æ cú

rl,roonln2l.

Tbe ¡ecor¡d ¡ub-ol¡¡¡ of crtr¡otlon ryrùær tllcltdaa

tb¡1a t¡ rblob ùh¡rr 1¡ rolrrùl,onr bt tËr rclvruÙ¡ ef r

¡¡netlr fÉe¡ tlrc rqutcur pùn4. It la ¡p6iùl¡ nocorerr7

rt Cblr ¡tr¡r tc ptü cet Êb¡ rll,ffb¡ræe tr 3he tr¿u
rro$¡rntr rDd rdllrrnt' r¡¡od ln tbl ¡ur¡rnG llt r¡tu¡.. or

¡olvrst r¡trf¡tlca oh¡¡lrùr7. !t trr- trolvagûr 1r

nfryltr{ 3o r !|q¡rfa Ûtob roturtly rrrot¡ rLtb a r¡reclct

Coûtrj"E d lal,tl¡lfy in ùhr rquro¡r ¡rhprr Thc É¡olvlEùr

n¡r thua bc th¡ tr.¡3rrßlo phr¡ [t¡rlf or ny br ül¡olvrd

l¡ ¡¡ !a.rA cri¡nnt,c U$¡få to fcra tì. €¡S¡Blo gblæ r

ltt lÐrt Ortrntc llqutd lr r¡¡u¡lly trrrd th. r¿rllrrrrnt;r

lbr ulr of thr trr¡ "dtl¡petr ia r*dify reooptod la tba

Dr'Dc.tt ob¡a[rtrl ftrld¡ br¡t le not u.od p fr.qu¡atly
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la tdrr LLtr¡rtr¡¡t dæl1nc rLth ttrc fþdr¡ratrt oh¡d¡ù¡y
ef rolrut .tùrrctÍo¡¡ rt¡t¡¡le Tärurgbort ùhfu ùbrtl,r¡

th¡nforr, rbln rrfrrlæ¡ Èrr br¡B r¡dt tc tb. rlolrtnè¡r

for tËc ertr. cr u¡|,!a., thl¡ lcr¡r Èhr 'd1lsçqtlr fcr
ùhr rd.a¡ cr ¡rúr¡r 1ä th. r.a¡. ur.d l^g ùht rolntot
¡¡t¡¡stlæ llü¡ntur'r.

Probrbly thc bæt born rnx¡ll'c of ¡¡t¡'rotLon
oeaurr:lng by rolntf.on l.r ÈÌrc r*tn¡tica ef frrr{o t.ron fro¡r

oht'er:tdc rolutiær by rthen26'8o Îhr r¡rolu .rtr.st d

Lr no* reorptrd to b¡ tlrs rol'yrtcd oorpl¡¡ lron (¡¡f ) æ1û

Htr0l4o I¡ ¡otr¡¡l frct t,t 1r thr protcrl l'n thl,¡ typo of
cc¡r1rr roíd rrhlob 1¡ rot rrtod ud ¡roælbly fryúntrdr lEd

thær Lr ec prtr.rry ¡olrrtl.on of tù,t ntal l.ca vht¡ü, Lr

trtnhrdnlly ru¡zrundcd lvy Gf¡1e81ø Lean¡ 1Þo rpoelr¡
ln ùþ¡ ergrnl,c Dùüo can pæblbly br ccuLdrrad Èo b.
(nem*) (D.cr[). Àr ËLl rt t].!.r rÞLttty to atnst
oorylcr mt¡I ¡otd¡ ft"L XfcCfT by rolvrttont tbl'¡ ty¡lr

cf rel'vt¡t sra ¡lre r¡tr¡rot tttpa3 rfe¡¡rl rcldl. fttrio

rsld Lr rtærçly c¡t¡rottd È¡r oËon. ¡robrbly ¡a tü.

ooqrle (neø*)1uo!)8t. rt 1r sranclly rcocBt.å thrt

tht *oùrnl rch¡¡tæ of tù¡ rolrrtl,o¡¡ of, ùb¡ roidlo Protcm

t'avclvr¡ hydrogrn bond:lngr
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It 1r 1¡te¡¡¡trE6 tû Dûta ùhtt rul¡lbrrrto ¡Gfd door

nôt Etrrct lnùc a:tbGrar kctonrrr ef a.Èaflt but rlI.I'

.¡tnot tgto rleohol¡3or 1l '3?. gulp¡r¡¡r'.o ¡31'c Lr þø¡

te h¡rr r .t¡eqt prf,l¡r¡r hydrrrttcn ta rgtroour roluùlon

rrl'¡t!ß f,rer tlrc ¡rrcræcr oC ? o{/- rrrÄ 2 hydroryl-

ßrÇ¡rp¡ ül.ch orn hydsog;çro boad nt a ¡1¡looul.l çr¡y

ltnon3lt. Þìtt¡rætlel of rnl¡rburie rcLd I'nts alcebolrt

thr¡¡ oeaurr ret by tolvrtfan of th¡ rel'ó ¡)rroÈogl but by

rollrùt.on cf tho lnl.oto

I¡rolr¡ded !n ttr$ Gl¡t. of ¡olvrtt¡g rgOatr .arr th.

rtrt"¡tlvrlly rsrr e¡ld ¡¡tr¡lelly L¡r¡nrtrut nout¡al ¡ùolp|rerur

oor¡nulr¡ Prebrbly thc rort sld¡ly rtu'dl'cd of Chlr¡

blt¡ç f¡'lagrþutyt lùor¡il¡et o fçt1g-þut71 ¡Ëorph¡t¡ rrr

formd to o¡tnst nl,tr!.e rô¿d ¡ü tbl ooryrlu (tnf.UfO.,l7t,

rLttr thr protos of tb¡ rc{d ¡Èro¡g:Iy rtto€frürd ul'ch tho

¡¡Lcnr ¡nd th¡ tfi¡oL nloeuþ boùng lolvrù¡d. Tb.

bend,ln3 ¡¡oÞ¡nLæ Lr problÞly r3¡r{n r bydro¡rn bondÍng enr

b.trlraû th¡ ¡rhorpho¡yl o¡yt n rtol rnd tbe acidlc P¡otsn

of tlrr rolêr Ia frotr th¡ ñ.otLo¿ te for¡ t'hr rolntrd

ocrplcr |¡ coa¡ldl¡¡d to eocr¡r by Ëplroer¡at of r

acloeulo of srt¡r ¡tÛrshtd ùo tbl I'EP æloçulc ùy r

rolooulo of ¡Ltrtê r6ld fr6¡ ttrr rqrroour ¡ùanc. Ul'th
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virry rtrvn6 e,6ld,af tuotr ¡a PcrBhlor{or htdsoablerl'cr rnú

rul¡rùurto rcLd.r ttrr¡ utnotian Èy lEP 1r thcughù Èc 61lr
oo¡ptcxrt ot tlrr t¡r¡ll u(n*o)!.rr;(mP)13'3h. oùb¡r nrrrtrrl

¡rLolphonr ool¡rcerdrr lnalt¡dLng tbr trtrrr of phor¡ù¡rlo

roldr ¡¡hcrphl¡f.o ratd, rnd ¡lbot¡ùoaio rol'd, rrd tùc

ruÞ¡tl,tnted ¡ùorphfn o116æ, båæ rll bels lavlrtf'6rürd

in vrrl.cu¡ r¡trrstlen rytù{r¡ao

¡¡ctbæ Yrt? l'ryortant proPcr'üy of 3hÍr o1¡¡¡ of

¡ol.vrtl,¡g ¡clnntr !,r thd,r ñl.ltty to dLrçctly rolvltr

rcù¡l l.en¡r tt¡ utrrrotLem of nlÈt by prfm'ry ¡olv¡tien

of tlro crtl'aa. doer not aecrr¡it¡to tho ooæpla:lnß of tb.

¡¡ot¡l by thr r¡L¡a r: ln 3b. Gtnatl.cn' ef HFr'Cl¡e Dcr

rnøpl¡ tht ¡rroblor¡tr rl¡ltr of ¡nota,lr ruoü lr ooù¡It r¡¿

Efc¡.135 ora þr rff¡ot!.rrly crtrrot¡d fæ¡ tqi¡.ct¡! rolutloc¡

by Lq shrls vrüæ lgrol.ubl,c ll'c*olr¡

tho n¡utrrrl ¡rhoepbonlr oo¡nucdr rrr rlrc roll.

bosn for tþcl"r ¡l¡lllty to ¡¡tnct ¡eürtr nlt¡ fDE ülÐor¡.

roluttæ¡ç llrålern td Crtt¡11f3ó Ut rtudlcð Itho

ætrlrotl,sq sf tbertul (¡V) fr"ü ¡qu¡oal ltttlrtt roluùlonr

Þt¡r dfþ¡rf¡lfþq¡ùfl¡h.rpllontr ¡¡d h¡vr feül¡d ovld¡na¡ for

ühr r¡t¡rotl.oa of ¡ trf-¡olrrtr of tb. tlr¡r

[**(*3)3.IDBP ]*toi. Solrrt!,cn of tbo arù¡l t'oa I'e
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tl¡owÈù to oocur by det-tLcn of tho Þèlr of rl'eotnent frol

tbr phor¡rho¡yl e¡f6¡B rùt

It 1r gurrelly rccrptcd ührt crùrrotlos of rctrl
æltr bf tñc nrutr¡l ¡lrotphenn oon¡roudl eocufl by dtfÖot

eosrrdl,rrtl'on of ù}¡¡ corpoûtrdt to thr ¡¡ttl l'oa Þy donrtlen

ef tbc prl.r sf rbotñÐãü o¡¡ tlr¡ pborgtrsryl o¡ytl:n ttæe

It llr honrrr, elto ¡loltlblo thrü orrtrfu¡ ooz¡rler rtrl
roLdr rlry bc oxùnoted by rolvrtlea of ùh¡ proton of tbr
roLü brf thÐ n¡r¡ùnl ¡ùocpton¡r oorpound. Atr lnuglc of

tlrlr tr thc e¡tnotfon of osb¡1t (ff) f¡o¡ oo¡orntrrt¡ú.

rrydrgplrlor{o æld Ð trt-g-¡¡¡ÈyL ¡rbolDhlÐ3z, rb.¡¡ tb.
¡¡tre.eted oorrplu tr tlrer€ùt to bo (tnrn*lla.cecrf,l.

th. thl.¡û tub-olr¡¡ of s¡tr"lotlon ryrtrnr t'n¿ludr¡

tbolr oorapotrndt út3b r¡.c oftrg ilfo¡'¡.ad to ¡¡ tlr¡ tl.:lquld

t3¿r¡¡¡ghe¡rgr¡ri, üt¡o to thctr llnll¡rl,ùy ta blh¡vtour ùo

thr tq-e*chr¡æ r¡ll.a¡. Srobrbly ûh¡ bæt borl llq¡t'¿

crtLon æobeagfrr¡ r¡t th¡ roldtc crtorr of ¡¡to¡¡¡l¡clrLC roLdt

an annplo of rùIoh lr tÞ¡ d.l,-lltrrr dt(a.¡thyfhrryl)

¡¡ùorpt*ris ¡old. Ccryouad¡ of th,{r ültr r¡r d.lo¡t

l¡rolr¡blr I,s rrtcr but quf.tr ¡elubþ ln or6rnJ.c rolvoatrt

end ¡ort frapert¡nt hev¡ th¡ ¡bfllty te o¡traot rot¡l ion¡

ff6n rqt¡.6lut rOlutLon¡. Thoy rrlr thu¡ ldrally rultcd te
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aol'vrnt ottn,otf.@ ryrücrt r snd hsvc becn Yl.d'cly used l,rt

procc.r ahøtrtryr ct¡tüeülly l'n tl¡e atonLc cncrgy flcld

for tbc rlüeorcry of ruluabl¡ oqr¡tLtuontr fr¡oe Lrredl^¡trd

fi¡ct olcs¡nt¡¡

D1(2-üthyfheryl)Itroa¡frorl.c acl.d ra¡ fot¡¡d to br

r¡tnscly uæfu1 for tlrc cxtractLon of bcryl].tr¡n frs

rqu.'tou. rulphnÙo tolutl,one obtal ned dur:l'ng thc pnoccarfurÚi

of tbo dnc¡tl uatyf3S¡ Tl¡o c¡tractl,on of ¡sûtal lons fræ

¡qucout ¡olutl,or 1r oonal.dtred ùo oocrrr by tbc rclca¡e ef,

r lrfiÐton Go tb,r lqr¡tout ¡lra¡o fros thc pbor¡frÐ¡:l.e aoid

lttlr, and by dor¡atton of thc ¡nlr of olooùrio¡rt fræ tho

üorpùoryl ory¡rn rton ùo tlr rotal., to foru noutral

oc¡rloru of thr t¡19r (nanO4)zh. T.lr¡ tcru 'ltqr¡Ld çrtiæ.

rrctrrngæri vrr oppll,cd to thLo tylr of reagrnt ¡l'ncr lt

rr¡ for¡rrd ¡rc¡lble to lrplaeo eur nrtal fon by erotrtrrf

dcprndine on the rtabLllty' of the oonplo¡ ¡?o¡rqcd vlÈh thr

¡Usylpttorphor{o lcld. Tþo or"'drr of rrpleorrrcnt rae founrl

to Þr el,nl.lar to that of e¡tion rxclrrnge rcll,n¡¡ Thl¡

dlff¡r6rnot {n rt¡bl,Ittf of tbc oorrplor fortad la gol¡lg fsm

æ¡ nrt¡I to anoth¡r nr dc¡rearaüratct Uy ffr¿fg¡¡p9, whc

¡u€igtrtod thrt a trlrrraù16 of eo¡4rr, aobrlùr ¡åd ßlclc lt



l&.

froo eulphaËc rolutl'ac¡¡, m! ¡neefblo uctn6¡ af (a-cthylhc-y1)

phoa¡ûrorl,o acld by aboorry ttlo correct condl.tlona for tho

a,quçoua ptraner

Îl¡a rl.:l,qulá anlon crohangonr harro beøn lrras¡trgaüed'

tlctTr erùen¡Lvcly norutlyr and Lnclude ooc¡lor¡ildr tuch aa thÐ

prtaa,ryr æGondarlr, rnd ùertlary lon8: chal'n a,llr¡rlamrner,

the aryla.nriÍÞE¡ a'rui i;iro alþrl and atyl dcr:lvraËl,ver of ùilc

arolnonlnm, ¡úror¡¡honlus, s¡rd *rao¡¡lum tonto lfu alkyl. and

arTl dorlr¡etLvog of the atrnonl.tru, püro¡Þhonrrnr and arsorrl,r¡u

lonu t¡avo bccn fu1!'y d.lceu¡aed by lll.anond ar¡d Tr¡clr5.

Lar6O catl,onr auol¡ a¡ the tetratrÈrarqrl-anmonl,rm, ¡úroe¡*rerrlrro,

snd arsor¡l.un Lonn l¡ave the at¡íliÈy to e¡tm,ct I'arge anio¡rl

f¡tn agr{or¡r eslutdong ae eoorúLn¿toty unsolr¡ated aalto or

ùon pire. Rca€isnü¡ of ttrl¡ Èytp haw l¡ecn u¡Gd to soxta

extent la arnl.ytios! cheral.ctryr Trl.ba-a$rbf irae

oxtractcd tetraptraryt¡*rospüronår¡n ctrlotltda and ¡rcrrtronato

¡Ith cl¡loroforuo Ulegtertz lor exùraetad hå1tda oorplerel
of sl.lv€r cnd Goppet by ths addltl,on cf trth¡Cylaunronl,r¡m

chl'orl.de to ttn equnor¡o phaso¡ end bX. e:cùractl.ng the Lon

palr fo¡rned vitlr an orgaaf.c rolr¡cntå zlegfJs-b5 ae¡

alao uced eevorel. othor Largc catLonr ¡r¡otr ar ùbo

trl. p¡opy le¡omonf,tm, lrexadrey I trC.ruc thylarmronlq, e r¡d
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Èetrabutylå,æ¡ontuÐ loru for th¡ ortr¡otl,on of, tnl¡lnt 3uch

e.r etrroeatoe, pcrnÐ^ag¡nstol, clrloroplrtlanücct GhlorgÞallad"etee¡

ftrenats¡, thl,Ouolybdatcr, vra.nadrtll, ¡r¡d f¡rro- lnÁ f¡rrt-

GY¡4{ alCa.

îtrc urs of btgh nol'csuhr rrtl.ght anlæ¡ Ln ¡olvont

ertracùLon ryltem h¡¡ davrlo¡red r"apLdly ovæ ttrc Lart d¡c¡dc

end agnln¡ a. rltb ttre organLc ¡ùorphofl¡t coaflor.rruùlr tl¡l

n.Jorl,ty of thc rcdß ln t&tr fteld htr l¡cea donc þr proc6r

ohcal'rt4¡ laborrtorLer etlocl*tod rLtlr th¡ vr¡r:Lou¡ ûtoai.G

3¡rråf,glr rutlrorttic! e

The ¡lnLlarlty of tÞo orguLo r¡¡l.no ¡¡ltr to anlon

¡¡ohrqge rnrtf.nr ü¡t rugtcstód ÍnLtLsll'y by Snf,th sl¡d PaAl46,

nho ruggortod tlrc poartblltty of thrl.r uæ for th¡ c¡tre'atl'on

of oøp¡¡ ¡¡cù¡l q¡n{s¡1¡ f,ræ Equtout eolutian¡. SLæc thl¡

LatÈt¡1 publlortl.o¡n oB tba rólvü¡ù .rtreGtLorr Prìoflcrtf.er of

org!ûl.o ¡uLno¡, E¡4f BcpaË hrvr qtp¡artd !n tho lltcraturo

dc¡crdbi.ag t'tro u¡o of a,nl,^r¡r for thc ertraetion of ætrl¡

fìno¿ ûquaou. ogluù1on, rnd the lubJeOt h¿r bcrn rrr¡l¡çrd

tbor.ou6lrxy by rovcrrl ¡uÊhorrt7'1t .

Ttro hl,6h ælcsular rrl.6hÙ esincc and ttrolr sdtet

6oncrrll.y, arc rlaosù. !,ry¡slublo !-n tcatcr ard vtrT colublc I'n
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srËaJ¡lë .olvrntt, and ro lend tl¡cmclvcr Ldrrlly ùo rolvcnt
c¡tr¡ctlon ayrÈena ¡ tho frc. r¡¡l.ne ¡ tlræaolvcü h8Ð baaã

r¡¡ad ¡¡ton¡Lvcly for tbc o¡trrctl,ot of ¡otd¡ fæ ¿quo€ua

¡olut{æ¡. Horcyor¡ xbfl¡t tÌrc frcc a¡nl.¡r¡ arc ueullly
addcd {n{ft¡¡f.ty to cxtraotl.on ryetonr for ttrç e¡ürnotlon

of npta,l l¡reclcr, 1ù 1r gea:ra.l,ly aooepted ühåt ttrcy aro

fLr¡t oonv¡rtcd Èo theLr crLte, ¡,¡xt that tl¡oce r¡rool,or rn
nea¡rouelbh for tbr axtracùfen of Ëbs ætel. Th.l,r ty¡r of
eyatou G¡,n, tbcrcforo, ealy o¡rratr 1n ¿ef.d colutlon¡.

It ¡houl.d tro pe¡¡t{onr¡d thst th. fu1ly rl.kyl
¡uÞ¡tLüuùcd qu¡tcmarî irry¡'llq¡ r¡l.t¡ RUI{+X- havr bc*n

lnvert$.geted to roür. crtGat, and harp tJr¡ tdvr¡¡trgc thåt
ühoy can bo uaed l.n hl,gh pll ¡ol.utLonr tÈ üh. rrgd.oa *b¡r¡e

tllc ordl,¡rarTr an{Ð rrlÈr yould hydrrolyroo

PrLrarT. rroondrrT¡ and trrtl,ary ellryl- rnd ¡.rlfl-a.slno¡
}tqrt ¡11 lnon r¡¡ed l'n c¡trsstl.on ryttrer, and rcrultr h¿n

cho¡rn thSt ttrr nature of th¡ '{n¡!r ¡¡¡d thc organ'l.c llilucnti
r¡scd fsr tbc alrl'¡r., t¡crû r profeuæd 1afl-r¡cnse on ûb¡

c¡tnotl,onr Hctelr ræh ¡r lroa (¡¡f), tanrdfua (fff)"

tbe rlr. orrtb,r, t!.t.n .uq sl'reonl,rno tbrùrtf end

urenir¡ (fv) sro ¡ffeotLrçl¡¡ crtrôctod fron aul'¡ùa,tc

¡Olutíot¡ by prLnatf rat¡¡g, þut tha o¡tracùlon dror¡¡ltl
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yitb ctrrrrtt to rocondlr+¡ anÅ, tcrtLanf a,nl¡lcl¡ On thr Otl¡or

hrrld thr r¡traotl.on of vl¡n¡dl'r¡¡n (v)r nolybdonrn (v:), rDA

ura¡rLur (v:) tcndr to L:¡c¡c¡rc f,r¡oa prlaa¡y to ræoadr¡7 rnd

to toÉf8r7 a,Ell,n r. Íitb ahlor:ldc and nlt¡rÈr ¡olutloæ,

¡pnonlly. trrtiery a.ul.ncr ¡hov grcatcr crtractl,on¡ th.¡¡

raosûdrr7 or pr:Lm,ry amlnoa, a¡rd fluorldr and pborÈrtr

¡'olutfon¡ ronr found to bchavt ærG l.l'kÊ aul¡Ërto ¡oletLær.

For tbr 1o¡¡g' ch¡ln allsyl.anLncr ttro lengt,b ¡nd n¡tun

of tlro rllryl olnln app.eñt to t¡avc a ¡lgnAflcant affoot oo'

thc ertraati.oa bry thc ra¡{nc, Gentnlly a btrnch¡d abrts

recondany rgl¡¡ bchavco Eotìt ltl3ç ¡ rtraL6Èt èhrl¡¡ trrtLer?

tbtrr llf. e rtrnlgüt ehrln t{tcorrd¡r.lr arLrr, rul ¡ tr't FhlI

bnnotrrd alJryl el¡aln íntcrftrc¡ ¡orl.orr¡ly rttþ thr ¡¡trrctt æ

¡nrrlbly bry e ¡torl.e hl'ndrancc cffcct.

ftc tdllucntt for ttrc s,mlm allo her ¡ groet l¡fkruor

ea th¡ ¡¡3È¡r,stlæ, dr¡r¡dl.ng on thc coa¡rattbtltty of tho ¡nLnr

¡¡I't¡ Étb th. adll.r¡cntio Sqc ¡,stnc gqlùa rn lc¡¡ colttblc

ln crorûrl¡ rolrrat¡ tha¡ ln oth¡r¡r rrxl ¡hor a doorrr¡ttng

totr¡ÞLllty tn th¡ o¡drr ¡61¡¡h¡to, bfrul¡lrater chlorldtf ¡trd

ritrrùr, rnû ln th¡ ord¡r trrtiarT, aocorrdrryr rnd Pt'LlrrT

rnülÐ .llt r Tbc ¡nl'nr lrt't¡ aplDar ùo bc æro ¡oLuble

tn leag o|rrt¡ ¡LoÓolr ùb¡a fn hyCroc¡rùor¡ tyP. rolnntt,

amd, ro ln cscr rbrr¡ diff|cultyr h¡t bccn obtrln¡d' fn'

h,eopl,a6 tbr ¡d.l¡ ¡r,1tr Ln ¡olutl.oa" rnll frrtstt lfll ef ¡
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lcog ch¡l"a rlåohol h¡rr b.G rfld to th¡ ertrãlc úqÐ.
t'tr pro.eo. of tbf,¡ lcqC rhrl¿ r-Lecholr horcrtr¡ t! tha

crlrr¡lo Þhrat nr fcnaÀ to drc¡*¡r tltr rrtrrotl.ur
In orrtr!.a rrrilslrtrr tùr r¡tn a¡¡tt tsÉ to fe¡r
¡ebsr.lrr aAS!ûS¡tæ or rl.arlbr¡ rd thtr ¡l.c Þrr ¡
drtrtætrl rffoct oa th¡ eùrrot!.æ¡

îh¡ utraotLæ of ¡rtrl.¡ f¡or ün-ær ¡oluCl'cr
by tJro ËLSÈ nlccslrr url¡hù trlæ. l'r rl¡o tüt'7 érpd¡at
a tb¡ nùurr ef ûha rqua(FÐ ¡È.lrr sblob u¡rt of oouræ

coüt31,¡ .¡tfrotrb¡t nrSrl q¡r..l.rr ftr r*r¡eour I¡âr.û n¡rt
rlro Èe rol.dAc. u n¡atlød bcfcrr¡ ¡iaor lt fr rturrrd
thrt Lnlùtr1ly rold l.¡ t¡tr'¡ot.ö to fen rfrplo sLn¡ l¡ltr
rü¡ioh arbrcqueatly roe:t ytth rt¡l alD.ctal fæü tb.
aqr¡rour sblac. Sl'æc tlr¡ ¡¡1nl rtr, rËlh br¡¡r tbcl.r

r¡lt¡ tn frt'rly r.dt f.y hyd¡oly..d, rnd orn Èr soaluù.d

br¡k to ùhr fro ¡llsr fo¡r rt¡plt by úrhl,¡g I rol'uülon

cf tfrr .rtt rl.tb r hLgh ¡Ê erlrlroua Phât r Thl'¡ brl broa

fsrrad to bc ïrry uæñrt' l.n preoær ror* for th¡ ¡loovlnf
ef thr o¡traotcd srtrl fro¡ tbo orgrnlo ¡ùrlcr d.næ by

r1ryl¡r rhlktng .¡s ortürLe rolutil.oa of, tbe ¡¡trrotrú mtl'l

cory¡q¡nd d.th ¡s r{FÐcr¡t aolutl'on of rodl'rr hydnorldr or
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¡odl,un oarbonrtc, tho rt¡l o¡a bo ¡r-utnst¡d ttu tho

organl.o ¡ùmc¡ lbll ¡r-e¡tnctl.e¡ froñ ttrc cr6antc *t !
crn ¡1ro br acoooplt¡bod þy rb¡lLng thr orgrnl.o phgc rl'th

rn trqu.ol¡! ¡rhaæ eontatnl"ug r' hl'É lonl.c ttnrryth, ef ¡
rlrplo rql'onr Tt¡o co¡túa nct¡.l' rnl,oq, Lr thcn rcplrocd

by tho r1spb anJ,æ l,n r¡ ¡rnl s¡ a¡oh¡qgr rcrotl,onç

Thr r¡retionr l'¡*ulvd l.¡ th. strrotl,emr þr rl..L

thno oLu¡ll ¡f r.c{rr.¡ anr ¡l.uply d¡¡orLbcd by Cel.c¡r¡r

ct rfP. 1.bo flr¡G rea.etl'en to oecu,r 1r ttrrc cxt¡ratt,oo

of rcl'ô f,r¡u tbo rquceur ¡rha:r¡

+ *¡ ê *3*o ( r. ro)

tù¡¡r RrX Lr rrry t t*lrrt rlfucrr rnd Ifr i.r ¡
pnob¡¡l'o tcJ'dr Subrorl,ptr noi lsá rAr r¡f,or to tht
oryaal,e and lqrrlour phare. r'rflroGtlvrlyr
Tl.th r dl'br¡t.o ro{d ¡ælr u eul.gburdc æ:[d, &r no¡n.l r¡{¡r
euL¡ùatr f¡ forred togrtber vt.th, tbr rslóf.c ¡¡i,æ bf'rul'¡ürtr

ralt.

ürl ul.on 1¡ tl¡an rcedlly otGh8n6.d for anotbr

frùu thc rqtrour ¡rhanr a¡ ¡lrorn La rqua,tioo (f .f t)

*3H"

*rw.t r¡**r*. + rl (l,tr)
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úrn TO tr rnothcr rnl'so ftiot tbr rqøotr tùrrco
For tùr tlrrylo r¡t c¡¡r tbo o¡úæ of ¡rrcfrrraot l.n thr str
rolutfær Lr poæhlo¡¡te ) nl'crlü. > oùbrfÕ >
bf¡s¡!årb > fluorldr, rbl,oür Lt rl.d,l¡s tc tbrt l¡ r¡t'æ
.¡obüúü rrrln¡ ¡ 1Èo rai,on l^
rûrl ¡nl,æ üÞb er uo"(So¡) -2

cl¡ r1¡o bt ¡ ooPlc

Ël¡ ¡lr¡ott,o¡¡ for th¡2'
r¡trectLon of lot¡lr frcr thr rquaotu Íb¡p Lryll'ct tha

trrnr¡rort of, u ¡nl,onlo .tr¡€t".¡ rGFo.¡ tbr lntcrf¡Go.

Irærrl7 err6grrGt tÈ¡t tbr rotd llX ort rlro Þc r

oory¡trc¡ rt¡l told æch tr EFd1¡r the tPr+il¡ f,e¡-ó ll

thr er¡rnto ù¡æ üoqld tbtn bt ("lE ) (1.c1¡). thll

rrl¡Otton, Þerevtr:, cu¡ot Ùr æpu1trú flot tb¡ t't¡s .trgl

rrlrctlor, ch¡r¡ ùy¿rcobforio ætd fr utn¿t d XnLttrlly to

for'r thr l¡lnr Ey¿¡ectrlorLdo, úÞtlor¡d by tNr,o 1æ aohûngl

rplrsærnt of ehl'eü.dc for ùùc ooryrlor mtrl rnf.æ P.C1;1.

aeeorêl'lrB to celæ rt rtFt 53 ta"r'. tr yrG e

ñ¡rth¡r po¡rl'blr rorstl.ea fer tlr¡ crtnctLea of antrlr flo¡¡

¡q1¡ ü¡¡ ¡olutl,or¡ bry erfmrr tù¡t of rdducÈ f,oru'tfæ,,

ybl,oh Lrytll,or thr trear¡rrt of r E utrtrl .pcûl.r ¡croc¡ tho

lntrr:feor. It l.r pro¡lolrl{ rt th|¡ rtrgp to dJ.rrcgrtd tù.

r¡tncti.on of r oo4rlor nrùrl rcld, at lugg'Gltoû Uy t{ooæS?,.
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I¡r rotrsl. practÍG. ln any rgultLbrlus rtudy ths tro

rcrotlonr rculd br Lndl.rtl'agnrtlb*bb, and rould lcad to Ê¡rr

forætLon of th¡ lt¡t sgt¡l ooeplcr Iß t}ro or6rnLc ¡rhotco

golc¡¡n 
"È 

.lFf tf craspb¡ of thc tn rootlonr,
h¿vr do¡srl'bod thô ¡¡tr¡stf,on of ur¡.ni.u (Vf) fron .ulphlt
rolutLonr r. oocurrd*ng È4f cl.tbor the rcplaorænt of r

rulphato Lon fi¡os tho orgrrnio ¡Srreo by a eorBlrr rnLonlo

rrra¡rl,Ì¡¡ r¡rro1oe euatr er vo"(sog)it æ ¿¿rrÈloncd brfore¡ or

by thc dlrcoÈ rs¡otl.on of ¡n a*ln¡ rul¡ürtr ¡¡reoLcr f,r'on tt¡¡

orA:enfo phare rLth a ncutr¿t r¡nayl' rul¡rhatr rpccltt ¡r¡oh r¡

UO¿SO1 fron thc ¡qr¡.out ghua. lber¡ tro re¡otl-cnr arrc

¡horn i.n th¡ follorl.ng rqrutl.onrr

""li +$O-2
&^ + uur"o*n (r.rz)

EqurtLen (f .fe) dctsrtbc¡ ttrc fol:¡atLon of, undl¡¡ool,atod

urarryl rulplraùc f.n the eqr¡oout ¡ù¡,err

uo""o*^ * (nfmrlfo*;ê (nfm)euoe lscr+)zo (r. 13)

Equlrùton (f.tt) dr¡crrtbor thr rclottoa of u¡dlr¡ootrtrd
urenyl ruL¡ùa,tc Ln th¡ tqutor¡¡ ú¡.f rith tr:Lno rull¡hrte

Ln thr org¡nl,c ¡*rur r
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lbs rl'tçrr¡stivo r.actr"otr Lr ¡hovn Ln th¡ fel'lovl.ng cqrntl.one.

+ (r.r¡)

i)qustl,on (t.fb) d¡ro¡{bcr thc forrq¡ùl,e* ef thc oorqrlcx rt¡l
rni.on ln tho eguaout lùurr

(or*)foto + uo¿(sot);:+(nrru)E uoa(soo)". + sof,z (r.rr)

Th. rL4rlc arrLe¡ .rclrrng. ructlæ 1r rhovn Ln rqtr¡tlo¡ ( t . r 5) .

HeDowrll ¡nd C..c* hr¡e attrqrüd to drtcr¡ûa¡
ràcthcr or noù th¡ r¡tr¡ot!,on l¡ r d,gll,r rnl.on oxclna6r onc

by tbc lntroduoti.on of lcbcll¡d rulph.atc tato tÀr ol3tlal.c

Iù¿æ. Th¡¡r uor*en obüelnrd no rvld..no. for tb¡ tre¡sfcr

of en ul"orrl,c urrnùn rproirr ¡GrìDar thc lnlcrfroo, ¡nd h¡vr

crqggeetcá thât tho extrr¡otl,aa ooèr¡fr vlr s n¡utr¡l or eïln r
oationlc r¡¡rnl,un rpeeLer frcs th,e rqueoua ¡ùlr. It ehould

br pol,ntcd out elco tltLã.t HoDovcll end Ca¡c ¡nrtul.atrd rn

lntcrfeor æobanl¡r for tbr g¡ür.r"ctl.on u oplto¡tô to tbc

ulrally asorptcd r¡t¡:a¡tlon æoh¡nL¡n ef the rr¿otl.en acturlly

occurrú,n6 rl.tht'n o¡. or où,hcr of tbr tro pbul, fellourd by

ünu¡frnno¡ of the ooryLc, ¿srolr ùh.r lst¡rf¡or. ThLr

Lntor{¡or ¡¡a.tr¡rf.m hr¡ rorÐ ¡¡erft l'n vlcv of, ùbr ¡urfaoc-açtlvt

uo:2tA o"[: +uoz(sob];:
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pr€Dorttor of thc 1æg îhrla rr{¡p¡ rDd th.l'r æltt. It
ËEI'd Þr crtreæ.ly dl'ffleu!'ùr horovrr, tà É!.rùtagelrb ÞoÈn¡a

thr ùro aoGlr¡nl.ßrr¡

îh¡rc i,r qr¡tÈo r ¡¡¡Bo rü.1¡t of errtd¡neo I'n tho

litor.rturc frer tbc art?rGùlsÉ s'f, rnl94l6 aDætat frgil rqrÐout

rolutleü., but t t rheuld bo bara¡ 1û rtrd tù¡t Ít ny ttf ll
br por¡fbLt l.a rrny Glær1 to portulrtc trrr r¡t¡tcùl'oa of
r n¡uÉnl. rpcolr. .¡ t{rlDcnll rEú Ctra Þrrr fror qrr¡l,u (Vf},

.'od obt¡tE r Goupl¡¡ l'lr ülrr or¡anla Fùr.. l.d¡ntl'orl. t¿ tårt
obt¡1nd ùf rsy rrrtâa crob^antËc folett.oar

IG lr not propo.e4 Èo qr¡r r ecryhtr furr.y of, th¡

lltr¡rùr¡r¡ cn thc ¡xtrrot1Ë by rsimr¡ rJ,noo thLr hre bocn

de¡rr ürry thcrougb,I'y 1a thr r¡rr¡rl rovÍ.*.4?-51, *t.ch
rdrqurtoly dcrorlbr thc rsrt rcportrd up mtLl' 1961. It Lr

prog r.d, boulvlrl to dfrou¡t lov.rrt. D¡p.n rÈ,Loh h¡rr bocn

f¡ãbl'i,.h.d nerntl.y, ,*hleh glvr ru¡r¡rort to botlh ¡¡trtaotl,oa

ùtr¡orl'o¡.

cord gg.-d5-59 t t lnùLrúc¡l r¡ lntrrcttläti t rlloü

of prgrr¡ f¡ rhtab ùhry æ¡rl¡Ln tb,¡Lr rcrultr æ ùbc ÈrrL¡

of tù,. le¡-crcÞrngr rerotLæe ocod rd Eryrnlí,.iÉ hæl

rtudl.rd t"hr oxùr¡stto¡ of tlon (I'Ir) r¡¡d oobllt (¡¡) frtl
oLlort,dr rolrrtlon¡ þr ttrtour ùrlnat dl¡rolvrd ln v¡r:l.er¡¡
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tdilrrrntrt ¡rd, hrrr c¡ed,nrd, rp.ctúcDàoùol¡trtcrlly, tb.

otîBs¡¡lc ¡o\rtlon¡ obtti¡rd. Tlrc rorult¡ of tb1¡ þÍk

.r¡tto!ù.d tbo praac¡s. of thc ¡n!.or¡1c l¡roclca f.Cf;l .¡rd

coGff,e in thc organrlo rolutlrltrrr an l Good and llr¡ran

coælud.d thet thcco esLon{e c¡raeLoa ¡¡n¡ct ba involvsd ln

tba e¡tr"asùlon proGe!6o Ttrc rc¡.ctl,onr¡ a,rc doecrd.brd by

thc follo*I'ng equa.ül-onar

nrnt+Icl'

ærru+lct

*3*o

-l
e

-i
c

+ Frclf,a çÈ nrrrsr+ + crilh.cr[1
o

+ co€r;2t'(nrmr*t)""o"r;: - *t;t

(r.re )

(r.rz)

Good arrd Tlr¡ran rlso rugglet tb¡t r.n al.ùcr:natlvr reecùi'on for

th¡ r¡trroütöü of lron(fff) froo ctrloridc ¡olutLo¡¡ ceuld bo

rrtttra by r¡¡u¡lre t¡rat ths ¡xtractcd rpcclel lc aotunlly

thc ooarglc¡ 6ta1 scLd a¡ ¡horn L¡ oqrstioa (t.fg). Thtl

æaatlcn orn probably bc dlrra6ardcd¡ hot¡avrr¡ ll hu br¡a

d:lror¡cçd ptrvlorrrly¡ alncc Good aad Bryarr eorvortod thet'r

nfn¡c to f,hc ¡rl.nc aal't¡ bcfore tlrc c¡traetlon of tlre mot¡llr

{: R3lgr+rec1 -l (r. ra)+ul+ FrC lt
o

Good and Bryaa5? t tt alao LnveetLg:ated thc

c¡t¡¡eotLon of ûh¡ oxrhtr oolplc¡cc of {ron(fff), n{okcl (¡f),

¡nó eobrlt (¡f ), b17 v¡rrlo*¡¡ rd,n¡r Ln chlorofor¡ lr rdLlurntr,
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crd l¡sr¡r fot¡¡rd ovldc¡roe for Gtr¡ pfi;¡eÌzca of, tl¡c coæpler anlont

[r.*3tc"og]rl-1, [cot3{"ro,,} 3T3, [o**" (c.oa) Jo. ¡r¡¡r

[cr'2tc.ob) J-¡
tn tt¡e oryanla ¡*ra:c. Ttr¡ a¡¡1on erclrrngc rcaotl,on propoeed

bfy th.sr ¡so¡{cer¡ La ¡l¡or¡¡ |'n equatlon (t.t9).

unrmr"rl * þr'o{cro*).lF [nrrur' l, [o*'lcro¡)o]l . *; (r.u)

ut6¡g n ¡¡ 4 or 3r a¡rd A- Ls ttre anlon of the arnl'¡rc

*alt prcsent i¡r thc organLo ¡*rare prLor to ertracül,ont aino¡

the *¡lnc golutLouÊ sene reacted wl.th \rsrl'oue acl.d¡ i¡sfore

the oxtrectl.on cr¡rer:1.ønt..

I¡l sr{m{ lar aertlae of erpe rLmc¡rËar Good, Brryan and

U.¡raS str¡dl,ed tl¡e extmcGlon of tho eysnl,de conrplerr¡ of

Lron (II), iron (rf¡), ctult (ffr), and cobalt (rr), and again

found errld,error for tlre pßÞaânee of the an1onlc cyenl,dc compl.erel

ln tt¡e orlnntg ptraaecr Îhe pno¡roeod anlon ercharg:o reactton

l,¡ ehor¡r ln equa'tLon ( t. ZO).

rn xrr+.rl + u(cr)lv 3 [*r*,* lr[ntcn¡rl]t . r{ (r.æ)

Ths anLon erehan¿¡e rsactl.orr Lg alac postulated by

Good, Bryan ard Jugr59 fo" ttro sxùractl'on of {ron (¡¡f ) fræ



Eìt

üttürt reilr¡tt¡sr t¡r r pÉüç dÐr dm lå.ttl 1r æætltrl

rrtftrcr f* ttlr Fñt úË 6t üÐ lp¡dr. Ft(sQ,[f ¡r Ë.

oq¡ds ¡lbrmr

1t ¡.ürtr oùtrf*d bt ooü{ -" t*r**r!t ¡¡a' t¡r

.rt$rottc rf, tso GblorlÐ aæf,sl oú lr*(il¡l raó cù.f¡
(¡¡ ) rsr frcthæ r¡po;trd b¡ ra r¡vætlgÑr¡a erærúrd æt ùy

l4¡ffiÈe r,ra ac¡É& ts rùr¡öed ült affictll st? $c(fff),

eôatt (¡¡), c.pEF (I¡), nËslt {ll}r ¡¡-d Ëekel {ff }¡, fìre*e

*|ilfr¡a eel¡¡rdr æ¡ ËryË& ro't'r¡tt'c¡ Ùt ùil:t'ætVrd'n¡ d

Grl-lrspootffa¡¿.nr 6l¡roltú ta Col¡ærr A rp*¡cÊotætrl¡
.tuey of lùr or¡rd,c Db.r.t drmoÈtaCcð tbG frtrn¡a of thr

trSrdÉll¡r æorelar¡tcd t$.çir. 1x+t¡l-r rna (nt\)-2.

uhtGe¡ Hrilt rd ¡¿6s æ ttn e1gÞ¡r bmd 3¡!5prt th¡t

f¡or thr ct$Batl,c c? fron(¡r¡). læ lnúltlr (IIf l Aror¡

eùtor{dr ætutlsrr þ tlflg'ooÇfsdse dlc¡clvcd 1a ùsÚl

tbr ¡ntü¿e rpeolor prlr..nt L! thr o¡3ralc phåtÐ * **lj2

nnd Iúç8. Íblr rcrult¡. hæetrf ü¡tro rrot b*r¡d õ ¡

rp.GÈloþùætr|.o rtudy¡ Ètrt rrrrü sHtlrd tþE r rtudr otf

ùlr €lprdrnor cf 3hc Alæ¡lbuttæ Et¡tlo oq 3br ¡d^s)

!ry*æo$o¡,|Ð oæsa+3¡rtlnr Tby eù{¡frd a roæd ¡loflæ

e@ € tùe ü rtrtbrrtloo *ti.o s ?h¡ d3.
üçOrceùfoÉdr oææGn3tæ tn ttrc cr¡¡d'e ¡rùr"æ¡ rtô æ¡*rrt*d

tbt tld,t nr ¡rttur fer tt¡c Dúrrüt+f ¡ ditúl'' cbrrf¡C

ld.q trr ültt ægd,o ¡lbaæ trch u rC1je*



ú:

ftr¿ üù¡uotls of r¡realn (Yr) ba' t'@ Érdleú

crterrrl.vcly¡ arlü ¡ reo¡rÈ cc;lal of ¡n¡lc¡l bú s.to6#5 ¡.*

¡bgrn Èat lllrc cttaoülæ of tbi¡ r1ønt fræ ¡ufÊ¡þr

eoluGl,oæ bf vr¡Lq¡¡ .úrln+. l¡ t¿rl'cur tdlllnnt¡t t¡ not qt¡lùc

r. d,Ept,c u ¡rcatuteH by col¡m¡ Éjd8e s¡to b¡. foûud bù

for ths tsr¡n¡l æ1,æ rùrdird ûhr c¡rraltr for¡¡d l¡ tùe o4EÐrtG

Ê¡.. tt g¡æ¡r1ly trbt r¡¡arr Éth ùro ¡d.ro anf¡bet ælosl¡l

¡r¡oolgÛod rltl¡ erob rmnftno Tbs gnrnrrrtf,rð c*trteof¡Ð

norot1oq s. r¡egtrtd try $.tar L rbm ln tü3 f,ollrytng

oquatfour

z(nrrur)¡r \ . ûofo¡^+ (nrm)uuoe(so+lt- (r.er)

Egqrû¡æ (f.af) tbt¡. rr.ptrr.rntr t¡¡D nddræt forntioa r.¡Gtl.flr

rad 16rræ ¡rfù,!¡ tho ¡ugeiürùloo ctr !¡Ðor9l1 and C*".'T th¡ù

ng ¡¡rtoolo u¡r¡rl,rn r¡recl,ct l,a trsnrf,cr'æd ¡crtoal the lntcr'fa,Glo

Iù gr¡¡3 not bo orycrloo&cd' lrocetrr, üBt r¡¡ alÈ¡rrratl.¡¡ o4lo|tr

erchangc nsaotlon cq¡l'd ¡tl.ll Þc csrrtdtrôd for tl¡c e¡Grseùlomr

b c¡tracùt æ of ltæ:lu¡ (¡V) fræ ¡ul¡l¡atc rolutlø

þr eæenrf pryfaa¡y adrs¡ |'n rartfo*n rêlluaÈtt b¡t be.ß ¡tt¡dt'rd

by rdovuko ¡¡Sf6, ubo útefæd rvidoroe for oæ¡rla¡rr of

ùhc ry¡p (ru\)¡ Th(sOS)¡ ln tbe organlc ¡Ë*rrr l&Do*rlt

¡¡rö Allerr6? u.r. ¡5o tnrrortlgnGod tñ. ortr.sttæ of tùorl'rn

(fV) f,¡ror tu!¡iürtr ¡olutl.sr¡ r¡¡l,neÌ ¿t-npCrryt¡d¡p üi¡¡olr¡d

ln bcareiins, aad hrYr tde¡ùlllcd thr et¡aotrd con4le- ¡r
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(R,ilIl);!l(so¡)z*g ¡ rr or¡ bær vrrl.or¡r vrlur¡ up to r
2

n¡¡,¡rn ef rbout 6 rhl.oh ogûuÐ rt hi É rquaor¡. tborfrn

conouttrtlon¡o Thóro ¡p Èht¡¡ ¡crrnl per¡lÞb cel¡rh:rl

ln thc or3rnfc ¡rhrro ¡r¡olr ¡¡ (narua)¡sol. r'h(so¡)¡r

a(n"Err)fo$, ru(ao¡)2r raá t(R'ilra)fob. ft(so*)'. ra

oùhrr rcrd¡ eddrætt o¡n be dora¡Lbrd ooatrhtåg onr ¡sleüuh
of noutrrl tåoriu rul¡ùrtr * t" r 2 rnd J ¡olcoulr of thr
*lnr rul,¡ùato. îlol rpcaLlt tr:rarf,crriug tcror¡r thr

lnt¡rfscr 1n thi¡ sr.. rou&l br ¡ noutrel tl¡or:tt¡¡ rutr¡ùrtr

nolocul¡r On thc oGhrr hr,nd üb¡ rnl,oa lrehragC rolctloq
routd ¡nrggcrt Gtrr trrrnrfrr of tbr uíontc t¡roLm t(so*)iz,
ra(so¡)fr ¡nô t(soa)t' ftFro.r tbo r'Etrrftce o

In r fnrtù¡r rtudy lteDovrtrl. rú¿ ¡l'bl6 h¡vc urld

tÞr dhtrl,brtLoa uthod ùe nbtrln r¡lrr¡ for thc fora,tioa
conat¡¡ttr of tbe thsr{r¡n trìl- t¡d tctrr- rsl¡rb¡to-oo*¡¡1.t 4

m(so¡)jz, ¡Ed rt(sot)[t.

ltr rrtnstl,o¡ of ur¡nlull (rv) ürd (v¡) frer nttrtc

rsld rolut!,o¡t br¡r v¡ftor¡r rd,aaa 1¡ vrrdeur tdllur¡tlr hl¡ bÉn

lrggrrtcd tc ooeur by rn a¡rl,on crotrangc rcactLonn r'nd tho lenLc

r¡rceiet thrt ¡rl¡ .rtilGtcd hrve boen Ldrntt f:lcd el ttrr

u(rOr)!z, .üd Uo'luor)ll oor¡rlu rnte¡r ¡r¡!¡¡ctlt 1yó9-71

Îb¡ Ldrttlf,ler,tian of tlr¡ r¡fonl.e r¡rcol'or r¡r donr

r¡rrotro¡ùoto¡trl,crl,l¡rr ¡nd thr rgootn of, tltc o¡tr¡do É¡¡llr

Fnl ürrT n¡¡rly tü¡atiorl to tlrr lP.cürr rf U(fv) rnd U(U)

a
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in nttrl.o ¡cid rolutlø. 1ìl'1.1¡ noÈ rbrelut¡ PüÐof¡ bon'tÜrf

of th¡ tn¡nfcrcncr of r oe-¡rlr¡ r¡icn torìot. thc lntlrfacl¡

but rLnse ùbr aonpþ¡ rnlou ir th¡ pr.cdorlnnt e¡rrolg t'E

tbo r{r¡rcur phgr tbc perftf^rtloa of ùhr ¡nJ,on rrobrngr

lì¡rcttoll tao¡]a frraloû¡blao

StÉl'¡r ruul.t¡ hrrr ber¡ obt¡l'pd for ctbrr

raùl.ntd¡-nltrdc rGl,d ryetcæ, r¡d for tho èrl.vrlrnt rGttEld.lf

l{¿rcu¡r OlvoE rn¡| Cbeppto?3 h."a f6¡nill I lcoond ord¡r

ùprndoæe of th¡ dl'¡t¡{'bu3t'oq, ntf.e on tbr rnlr¡ nitnt¡

Gon¡êanttltl,on, t.ndl.o¡ttrr ef, th. utrrlott'on of th¡ a¡¡l'Onfe

rprotæ¡ r{ror)!2.

ft¡ trtrrrotf,e¡l ol trtrr¿ æd hr¡rutlrnt retL¡ld¡l

fre¡ hydrooblcrts ro|'d rolutLoan by tr-l,rn-ootyl"¡¡1n dL¡rolYld

ln rybae h¡¡ bcon 1¡v6tl6rtod Þy l(edo J7, nho dc¡orl'bm

th¡ rcaotlon g bofrg rn uLsa ¡¡sh¡r8. om vltb tb¡

Èrrrnrfcr¡noe ef thc r¡reolcr *t;" ¡nd ¡'tOACfi2 roror tbe

l¡¡È¡rfrct¡

t ttgdy sf tb¡ ¡¡trrction of, th¡lltrr (f¡f) ¡l¡o fren

hydrochlcrlo ¡3t d roluùl.on¡ by trtn¡rnflrnl'nr l.o U"t¡rn¡?l

br¡ conflrrcd tlro lrlrÈcnor of th. Tf0f¡f rnfcn 1¡ th'

orgenlc ¡l¡¿æ r

Â¡ r¡Græ¡ly inÈrrrrltlqg rrruplo of Èh¡ tro Porllbl

rlt'rotlæ r¡tatloan lr thr rr'trrôt,.eB cf pluGoaf.u (fv) frc¡



nl.trat¡ sotuüLonr by verl.our ùortl,ar¡r aralnor r*rl'oh lra,e bocn

et.dltd bE lraroncol.ll, ScLl¡ona e¡rd Zt.ff"troo?5¡ Thcl.r roru¡'trl
cbow that only o¡¡¡t cooplc¡ Lo fo¡rd f.n ttre organLo ¡*ræo¡ thla
beirs {nrlü}"*r(fOr)6r brt accordrns to r}arcnortlt gL!È!. ùhoæ

a¡rÊ tuo ¡marible rc¡ctl,o¡¡l for tho for'¿s¡att.on of thl.¡ con¡rou*d

3n ùtp organlc ¡*rae€r Firetly theru l¡ tt¡o sr¡ion €¡ohn¡€t
roactlcn u'ttlr ütÞ tranafer of ttra ctrrclea pu(}üor);Z .oro."
the Lnterfacc ae et¡or¿n Ln equatlon ( t.ae¡. lrgucoua nLtrsüe

rolutlen¡ of plutonLuur (fV) a.ro knou¡¡ to oontaLn tlrl.o enlonl,o

eæpL.err

ro(nor)ã" * ¿Rrlsrwor;:(nrmr)rnr{uor}ao , *"i (r.za}

A,lternaùLvely. Danonecllt o;t al. lrayit *¡ggectcd that a,n odduet

type rcàctfon may oceur er strorn {n sqr¡etton (1.a3} rdt}¡ Ëtrr

transfer of ttre rr¡utra1 cpooicr nr(rOr)¡ alctìorl the Lnterfaco¡

rlrlch la also kno¡n to e¡lgt l'n tlæ ¿{il¡rout ¡*raceo

n'(flolls¿ &rl{r{Nor;È (Rrlcr) 
"n 

(t'to,}6o (r.at)

31.

+

Thrror.gtrout thLs chapùer tt haa t¡ecn eraphael.zod thåü

the c¡traaüJ on of ¿ncüglr fru¡s equÊol¡s loluüio¡rs by hlgh

uroleeular rct'ghù alrrlnos f,a not ûG oùaple an first thought¡ e¡d

¡na,y ocsr¡r by rgactLons ott¡or tlra¡r tire a¡rlon oxch:rsge ont

orlgLnall.y prop¡¡ced. Ttro rga,cù:lon Ln any e¡tra,ctl,on ryrteu
IÐay occr¡t by cl,ther eluple a¡rlon exehonge or by adduet

fon¡eùåcn or m$a probably by a aombf'¡ratlon of both, but

negarrdlese of uhl,otrÊv€r reaetl,on doo¡ takc placo tha coæpler



32,

or coqú¡llt ttrl,ú rp¡r¡r ln thf, ot3Ð^ntc ¡ùace ¡îe rtr-y. ttl

rttrn, snd .úÞ Õtorsiln¡d by t&o oeerdLaûtt.æ pFoprtler of tbc

ort¡¡. bolng e¡trecùed.r Tlre aatnrrc of Gt¡o Üdllr¡gnùf for tlÐ

ômt'E sLll rl'lo h¿ve ¡ largr effcct m tl¡e ê¡tttaoü€d aoryfor¡

l¡ rr¡ob . rry th¡t for ¿ 'd,llrn¡riÈr of lar dl.clestrLo ootl¡tut

th¡ oosffe¡ ¡11"1 bo longply rd1¡æotatcd¡ erd un¡olv¡ted by

übc Ëdl.luørtr, uhcrrce,r for a h1gùsr lt¡IootrLo oæcü¡nt æ lvcntt

tha eonploa ry be pßftly dteeocl.aùed, anrl lolvated bry tbt
ndll¡¡cnttr

läcn 1a¡ bouevcr, ¡ nrch Eoaì3 lnEnrte¡tt arpcot of

ttrc c¡trrotLsr r,rbta.b h¡r rcertwd "Ðlry 
ttÈtlo esl^eldc¡r¡tlon

fu other ror*crlr l¡ thl,¡ flcl,dr ru¡d ãrtsl lr thc rrech¡¡¡llq

for sctr¡e,l transf,efûrrco of tb,e sct{ oPsole¡ aOros¡ ùb¡

f¡?erfaco.

1læro .Ppeðr to be trc ¡chool¡ of thot¡ght on thl'o

rub$eot, flrrtly thr¡e L¡ ttre consl.dcraù{on üh8È ooæplel

foræatl,Ggr rlc]eut|.o rtrolly utùhtr¡ tt¡s ¡queor¡o ¡beo¡ s¡¡d ùbe paÙrl

r¡roof'ell 1¡ tra¡r¡forred acrìo.! ùho Lnterfasc e¡ tù,g mlnc l¡1t-

notsl ¡alt coæpler. Tba reond molra¡l,rs son¡:tdon th¡C

eæpler f,oætl,oa oceurr rt Èh€ ¡fir¡¡or¡¡rorÊ¡nle lntc¡fa,Ger tltl¡

tbs on¡re cslt alerçr ooqrt'etsly ¡naal'ng tnto the rguæua ¡ihilor'

þut or{eutotêd tn ¡¡otr ¡ ¡5y th.t ü¡3 b:¡dro¡ùl.lto tlurryrt

po4tËGe l¡to tho rquoour lryer, and cæ¡rlo¡ or lon croberge

rrlttr ths ulÐtq,l ¡pøelr¡r 6 thc squtous ¡Lde of tt¡o l'¡ùerfascr-
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Yea l¡naUuçb9r i¡o hl't dl'rou¡lt'on o¡ tb¡ ¡¡trrotloo

ef aet¡L ¡rltr by ra|nr erltt, ttãt¡Ic. tlr¡t tbr eæplc¡ 1l

fe¡.and ln tho ¡qf,r.our ¡ù¡¡, er rt lrlrrt on thr rquoslr¡a ¡!.dc

of tho boundrry leyrr, aná l,¡ tb¡a tnn¡fcr¡rrd eoroæ th¡

lnt¡rfae. to thc ergenla ¡ürrue. lhL¡ torh¡r brrr¡ bl'r

crsru¡rtl,en çn tbr frot thrt protlen¡ end' rqul'l|'brrtLæ

gcnarrlly uill bl nr¡ch futor l.n tbc ¡qu.or¡t IÈ¡t tb¡Ê 1¡ tht

orgnrrlc ¡rlratr, du¡ ts thc lo¡rr vfucorl.ty and htgh¡r dl,¡lætrl'o

coanùr,nt of t}rr rqnccur leyorr Vrn I¡lrnlrtrrg ¡þo ruggcetr

thrt tt t¡ Sutt. plrurLbla thlt a Ltttlo of ùh¡ pel¡rtcrblr

rnlrr rhsrrld dtrtrtbutr inta thc rqurctre thaer to fen,

firrtlf, Èh¡ ¡d'æ ¡rlù¡ 'rrd thcn Èhc sctd ço¡eplcrr In

frnt¡ ft tt grnrnlly mrud thtù !a ¡olvrrt r¡trrotlea

tyrùc4 tbr ooaplcrlag rorS:rnt, tf, tt Lr lnt¡nodr¡cl¡d i¡to thc

lyrt¡n af . lcprnt¡ orgrnLc 'rh¡tc, y.tlt dt¡trlbuto l'ü¡c1f

botycon tho rquccu¡ rnd orgrrnl,o püra¡e Colplcr for'¡¡atl.on sill

thea ocsr¡r Ln tbo rquaol¡a ah¡ro oont¡l¡¡irrg tho ¡¡ctd to br

¡¡rtraotèd, a¡rl Èhc neuÈrrl oor¡rllr, rtrlob 1r rolublr !,¡

thr orgar¡Lc phar¡, rr|lf thcn dl.rtrLbutr Ltplf botrccn thr

tro ¡lhsrocc

. llo¡t qnentÍ,trÈlvr tsr¡t¡ætl et altrsatLon'

drtr3,96rfrr39r76 h¡rr b*n d-lt ytth ln thtr tlyl r¿d th¡

equ!'!'tbr{r, luvolvcd t¡ thc ¡rtrrortfon ¡¡r d*¡orlbcrd o¡¡ tÈ¡

be¡tr of tba oou¡rlcl forrrt{ol o.sôurl,ag tû the ¡qr¡lcur ¡*r*ro¡
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frr tat.ú¡Go r.cbrnl.r of ldcD.ü.tr rnd c.r"5s, ¡t
n¡ntiol¡d p$vl.ourlyr h¡r ooa¡lérrrbh ¡rr{t rbæ d6ll¡6 rrlth
thc ¡rûrrctLol propcrÈlcr of ùtrr hl,gh roloculrr ú.{Eht anlmr,
¡inoe thcy and thclr ¡rltr ¡rì¡ goncrrlly o¡rly vr¡'y rprr:lncly
¡olubl¡ lrr th. rEu.oru ulr¿ao1 anå lravr Þ¡¡n rharn to hrrr
¡urf,aer..rctl.vl pro¡nrtl,oro rn rn¡ rwat, tbc tat¡rfacr
rrolr¡nl.u Í¡ggü¡ted by llorlovell ¡¡¡d carc do¡r ruggæt tbat
thc r¡r¡cGt on ÐGeu¡ìl oa tb¡ r,quror¡t riür cf thr L¡t¡rfrsr¡ lo
tlr¡n I'r vrr.:F ll.ttL dlff¡¡rnor þrËrccn thr tys eochrnl.rÈr¡

croopt thrt f,or ch¡ Lnùæf¡or onl l,t t¡ not û¡Grr.¡ry for thr
or¡anto plrt of tho r¡l.n¡ oa cElE t¡r.l¡ùrtc Èo aotr¡rrly ¡nr¡
tbneugÈ thr bouadæy tntc thr rqtcour ¡rbr,rtr

flhr ¡urf,*o¡ ¡stivo propcrtlcr of ttre Lcag chrt'n utn¡
rrlt¡ errr dL¡su¡æd Ln cbrgtoc j of thfu thctir, hovcrlr, tt 1r
rrllo¡n¿bb to Llrln Êhrt th¡ loqg oh-l'a rrltùc¡ r¡¡tr tbrl,r ¡¡ltr
tdll ooncrnt¡nt¡ rt tb'l eqr¡¡sur-orgrlrts Lnù¡rfroo rlth thc
hrailropb,obla ¡nrtr l,æoræd l,^a ùl¡o organl.e phur¡ r¡nd tb.
hydro¡ùil:lc ¡nrtr ponotretr4g l¡to thr rquoorr plrurr

þlcDorcll rnd Crrr$ -* nrggrrtcd ührt, for t-t¡r

r¡tnotl.on of, trnn!.u¡ (vf) freû rul¡úrrtr tålutl,æ¡¡ ttrl ad,.n
rul¡úetr oousrrrÈ¡ltr¡ rt tbr aqureur-o¡3rnlo !.ntorfæc rrttb
üh¡ ¡ulúrtr gretrylr tnrn¡d ta tho rqu.our ¡rb,ær, rnd rtt¡d!.or
h¡vr rhom tä.t th. ¡rlphatr ¡nrt of tüc l-l m ¡rrlsh¡to
rlnr,tr rtrengly u¡ocl,lt.d rlth tho or¡rn:lo uLnc snd do¡¡
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Eot pil¿ôdrúùtly lonln, rr üotnld b. .¡lle€td. Îült l.r
rcalosrÞl¡ l.q vlcr ef, tho hl,EÈ rulpü¡tr eoatrnÈrrtl'm ln th¡
qr¡aör¡. ¡Sralro th rorotfæ of llrl'ac ruLdùrtr rltÞ I uetnl.
unnyl rulürt¡ ¡0116¡1. o¡.a tbr¡r osaur rt tbr l,.ntl¡fror¡

It tonl.d br æprot.d th¡t .or. Loallrtlon of tÈr

¡rLa¡ nrlpt¡t¡ reul{ occur rt ,}br lattrfeor, .Eá ¡o tbo rd,d
col¡t¡¡tr rlretlcq vcutd rlllc Þo ftul'Þlr ter tÞe tntc*?ror

rrclrtnl.le

th¡ flnrl' .q¡¡t.1lbrtrr Lr of oetcro lndrpodrnt of tltr

rry ln rh{où ft lr rcrehrð, rad .{r tàó oçnr!,drrrtlon ef rltbtr
atrr¡otl.ea ¡roù¡nfrË rtll, lðd te tbo t æ rrnrlt¡
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T¡ÍE EXT¡{ÀCtION ÚF -SUllniuRIg--ÂcIÞ.

BY DI- 4¡iD ÎI{t(a. ß. ¡.,rtìIi{ETHTLHS)Cr.lrìAS{II{,ES .,

I IIfTRÛDIJCIION

Long çtreLn ¡llryl aulnc¡ rcrit ftÉt r¡scd 1n t9lf8 f¡y

snltb and pagcl fot tlç qr¡sntltatlvc eeparaûloa of otiong

acLd¡ fro¡ rat¡r eolubl¡ organ{ o ¿cl,ds ¡r.sb ar glycl'nc ¿¡rd

glutaul,o aold. thc cxtreotl.on of eeldr froc aqucor¡t

¡oluttonr by tho a.n|no¡ d{¡rolvçd !'n orgartto ¡olvonte auch

ar cfrlorofsro and nl,trrobcnscno, rallcr or¡ tirc propcrty of

thc a¡sdns ¡altr of bclnS rolublc tn ttro organie phrec and

al¡*oet Ln¡oluÞle Lr¡ rrtlr¡ Ssl'ùh and Pagc found thr

o¡traOtlon to lro dOpondcnt on lcvcral feetOrr cuch êl tiro

nrrtuñ of tt¿C êtnlnC, tir+ typo of organlo rolvont urod for

uro asl,nr. and on tho ÙrPe of ecld to be eltractod from tho

agrrGout ¡rbrer. lertlarÍ nrt¡¡! lÙofì¡ fourd Èo bc Ësofìl

offfelcnt rc.ld bl¡¡dcr¡ ttrsn pdñary or ¡coondar'¡r anlaeat

and thc ohaln lcngth of thc alkyl group attcctrcd to tho

nLtrogsn Êtou trad ¡n cffect¡ ln that' th¡ t¡l'nd.ing rffl'eilnsy

laprovrd sr thq os.rbon ctref.n nnc lncrcagcd. scvsral

eolvcntt for Ùhc eølne üGf't Lrrvuctlgatcd a¡rd shlorofOfn an*l

nitrobon-e¡ü rort found to glve th¡ æo¿t ertl¡faatorY trg¡rrlù¡.

lbo tolub{lj"tlce of t}¡c anl.nc raltr Ln thc orgcnl.e plnsro

rc¡r also foUr¡û tO br Lra¡nrtent a¡d arrtaln laltrt 'uclr 
a't

tlropo fo¡rsd vlth rulphurl.c relü¡ ïtt''t for¡nd üO bs le¡¡



bg.

¡olubb i¡ chlcæfon tbÊrr tbr sor¡r.pædåR6 hyû¡qohlor:Ldæ,

rnd ropr¡rÈ¡û out ¡¡ tb:trd Dù¡æro

Sl'rror Gh{ c {aLtlal rppllortlon of rrln¡r to î¡h¡

a¡trrotl.o¡r of nincrrl rsl,dr¡ r oonll,drrrbl¡ ¡¡ar'nt ef rsrlr

hr¡ brcn orrr1cd out on tbr Lavutlgatl,on of th. ¡ul,t¡bt liùy
of nrry' rnl,n¡¡ Ln nny i.r'r lr¡tnt.t fcr tbo tttrrctlo¡l cf
roid¡ f¡o¡r rquacu. rolutl,o¡r¡. lÏro rrrut'ta of tbI.¡ rârll
hrrr b¡rs rrvLcnd by ævcral rutbor r"4 .

Eortvtr¡ ft r¡r net r¡ntl L L956, rdlr¡ .a¡1ca7'8

rtr¡dl,rd tùo cqtrl,llbrt"r brünrn t¡{-E-ostylrllæ I,n bcrrrrnrt

r¡rö dl-Erdrefladnr tr benr¡rr .nd rul,¡üurlc !ê1,d, tÞlt
r4r nrl pfirgftrs n¡ ndt ùevrrd¡ tüo rl¡¡sld¡tlon of tùe

füy¡ferl ohcrl'rtry êî thLr typ. of, ry¡tcro Tú r¡Ùr¡otl'oa

ef rut¡ùurlo rsl.d onn br oon¡l.d¡¡rd ùo oresur t¡ txo rtrpr,
ft rrtl¡ tJ¡a neutr¡ll'¡¡tíoa of tXrs a¡d,r to fo¡¡ tü¡ ¡s¡¡al
utÐ ¡¡¡tùrtrr lld ¡¡coaôjtt, tüû nraÈl'oa ef, thl.r ¡¡oræ1

rnlrril fullùrtr ¡rl,th l¡Þnt rr¡ld te f,or¡ ttrr rntnc blluJ;¡Èrtct

¡. rhorn !n rç¡¿tlon¡ (e.t) rn¡ (Z.zl,

zR" + "f\ + R¡uforo (a.1)

E.
RiEfolo + rfo*^ é- *fono (2.¿)

Écn R, !.r thr ¡d.¡¡¡t A,|f0b rnd nnfo4 an tb¡ l¡d'¡¡

¡u!!Ërùr tod bt ¡nlfÈrl¡ rgtrctivolyr .Dá 3b. ¡uþ¡srl,ptr
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roË lrd iÂr rcfcr to tho organic and rqurou¡ oht¡ato

Xfûrd f,, nrc ühr couoepordlng oqutl{brl.¡¡s eon¡tantl.

Allcn for¡nd ttrst tlto oxtractíon to fo¡æ Êhc ami-ns

eulùrt¡ díd not oboy i ¡fnpla equt ll.brLun lav, s. dlccrtb.d

Ln oqtratlon (z.r)r ovâr r lar6r oonscntraùlon ñ.,ri€e¡ a¡

cr¡ratrd, enú crphlrrrd bt ¡ rc¡ultr on ttrg basl.l of the

polyacrlsaÈlon of Èbo a"nlnc rul¡*r+te In benzrno ¡olutlono

0 ( ¿.:)

þl
tx I

o ' tr"s o**

rhrrr [-*"""d * [*]" a$. tbr nolar Gonc.ntratlonr of

thl ¡af,¡rr eulph.atc enr] f ree -r¡af.¡¡a Ln ùhr o¡Fanl'e ptraro

rcrpeetl,vtlfr *O .""r'n^ tt tlra actlv:lty of, ru1phu¡Lc

aold i.n tho e,quaou. ¡rhe,ror

For thc form¡tl,on of tho tr:|'-Eooctylamo¡¡l.us rul¡daeùr

thc crtract{on rsc found to obcy tho eqr¡ltJ.brC,ul lar¡ prov{.drd

thc coacçntrrtLsn of ttre a¡i.¡r cul¡rtratr did not lxcocd ¡ vah¡¡

of O.O2!1. For vralua¡ t¡f thc ¡nln¡ rulphrtr concentratLsn 1n

b¡n¡¡rnr rhlot¡ c¡coodtd O.OzDlr tyrtentl,o ðr¡rrrturot fro¡ th¡

cxpootcd botra,vleur tera obtatncd. .â,11sn erpbJ.nrd^ tb'or¡

a¡rouellcr by t.f.¡rfnt to thc vl.thdraral' of tho ¡,nln¡ rulphatr

f,ron tl¡r ryaùon rt r ¡Lccll'rr üyPa oollold¡

Fsr ühr fora¿tl,es of thc asl'nr blrul¡ùrter of th¡

ad,nrt¡ th. rf-nplc cqut.l'tbrLnr lar c¡ dcrsrlbcd I'n



&tl.

eguatÍon (a.lr), *ì¡t agaln feu¡d not to bc eÞryrd¡

fnrr¡oo]ßz

þ,foo]"

2
I

( 2.&)
es o'ìf oa^

i.¡ th¡ ¡ol¡r oonsrntntien of tfrc esi.m

blaul¡ùltr Ln ütro organlo ¡ùaec. Â1lcn cxplal.ncd hl.¡

roru1t¡ by cea.lidæf'ng Èhc for¡at{on of thc qrql'q. bl.æI¡ùaÈo

tc br ¡n a¡r1o¡t uchangt roretl,on La uhtoh rulphrtc Lo¡rc üorìt

.rctì-rq6td for bl,rul¡úrtc lon¡. Thl'c r¡erctl.on :l¡

thcrmdynanl'edly l¡dl.¡tl'¡¡gulctr¡blr frog thc forar ono

wh.!,cb ürggtrtod thet r¡alrl6 btrulph"aüo í¡ fotwd by the

rerctl.on of tlre nor¡rl ¡¡lm rul'l¡hatr rdth Eot.l loLd. In

thl.l trcetncat, A,I'I.cn ¡gal'n crrggoaù.d that ùhc ¡¡l.nc bÍrul¡ùrtct¡

r¡d thc r-{B ¡ulphetcr r.rr. borûd up Ln r cot.l.ol,dal t'yPn

¡Icrl1¡o

In ¡n eùtonpt to dctornl.nc thc actuel ¡1¡o of, tbr

oolloLdat ¡nrttcle¡ Ln tlro¡c ryttrar, ¡,Urn9 o¡rr{,d out r

l:l.ght roattorú,ng rùudy of uErisnt ¡ELn edt¡. Îb

rerulta of thl.r rcrlcr horowrr 'lld not ¡trbrü¡ntl.atc hll

rug6ottLor that th¡ a¡rorellce Ln tho ¡¡trestlon b¡hsvtor¡at

oould bc crplaLncd by aeünf;rg a&tre6latl,on ef tbr rrd.Ea

grl.t¡ Ln bens¡ne ¡olutLono In :frrct¡ tho only alft wbi'oh

'*u fcr¡nd to traÌr a gL r hrgt cnougtr to b¡ oon¡f.d¡rrd

¡c¡eonablc for oon¡l¡tcr¡ay rl.tlr tha eitnettoa bchrtl'ourt
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Ë¡ tha df-g-ûa'cylr-antril rul'¡¡ù¡tc. ilha

tr.|-g.C,oþrl¡ae'rr{tl rul¡Sltr prOvld to bO ¡Oaær:lC |¡
þc¡r¡rn¡ roluttenr Hcr¡ya¡, Èbfi ruul'û do¡r not e6rrr
rlth rsrt ornrt.àd ouû Þy Fætn * .t:O rho ¡tudLoû th¡

¡nl¡rrrrrlntl.on of t¡rt,-n.ooþfrnent'rn errf¡ùeta l'a. brn¡r¡r

þr oryorooplc rathoctcr rnd rrr6grrÈcd thtt, tïrle {Èo¡¡¡þ rt
1o¡ aaLdl.tLcl l'n thc rÇuoour ¡ùmr thr ¡¡ql,a¡ ru.l¡¡b¡tr lr
norærrlo, ¡nlylrrlrrtfcn doo¡ ooBur rt htgher aqa.ont

roldLtlaa to forr ¡ tr.f.pr or ¡n6l.bly rrrgh¡r ¡tûltu&r.

Yorrt¡gd r¡¡d. ffotcl¡r-eltt 12 rtudi,rd üh¡ df¡tr'lbutaoa

of rul¡*urrto rlold brùçon v¡t¡r e¡d lolutLon¡ of,

f¡{,-g-g'gtylutae ard tæt-+-ùcryl'ad,¡c l,n hsrorcnr rnd brnræro

th,rr¡ ¡orlcorr faund thÂt Yb¡n utí¡€ lreroro¡r ¡¡ rolvrnÈ for

tbc araJ.natr the oxtreotLonç dLd noÈ obey tt¡r rl'n¡llc

cqr¡Lllbrl,r¡a Lsw for etgf ooncrnùntion of ùhc an!'n*a¡ but

for¡nd th"at Gh¡ cqul'ltbrctr¡n lar uar obo¡rcd for ooæcnt¡atl'ean

of tbr glnor Ln bcn*s¡ 'llclr H.rlt bclor cOft¡Ln rrluee¡

lbo coeie.¡rtrrtl'ø rrl.u.! Fr! O.O19 wLo/L. for

!¡{-g.olotylrninrr ¡¡¡ó O.OO5 æLt/L. f6¡ t¡{r¡rþfryl'aaf.nro

Thc reerrlËr obtrlncd by YcfftcS.lil r¡¡d Kctalt¡r wcrrr i¡

rt¡¡ærot wl'th tüloac fü¡rld by tllcn?.

nol¡trl3r .Eô st lr€hæ¡(o r¡d Zhdr¡ovlå I'ottttfc¡t¡á

tË¡ r¡traoùlæ of nrt,¡iLrrrlç .cfd frfl ùqü.otÊt rolutl.o{r ùy
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f¡:t -¡-sr6tyhalæ tn ben¡rnr rrd or¡ùon tctrroblo¡ddr¡

Ðof¡':l'r ür¡ggp.tod thet thr rl¡ct¡lc c$¡llLbrl.uæ Lru rbor¡Id

bo f,ollowrd r¡,ntll an ¡¡l,n¡ rul¡rhatc coaolrrûntio¿ of rÈ

le¡et O.48ti 1¡ rrroh¡d, Irolrtrr, hcr crloulatlonr urrrr

b¡¡cd ea üh¡rrodynard.orlly, retlror Ln¡nbrte¡tL¡l 6tnundr,

rLnsc rhr negl.ot d. to trþ l¡rts ¡ooounü thc ¡otiYlty of,

rul'gürurio rsfd lD th. rqr¡.Ðut phæcr Elrrvehlnbo ald

zbdarovlt ottsÍucd ¡e¡u1tr ût.Gh útrrt Ln a6ncrcnt wi.tb

tho¡r f,qr.nal þr Bol,rl.o, buù ¡1ro neglcctâd Êottt{.tl.cr La

thr rqucouf ghaaa.

B¡¡¡15 rt¡¡dtrd tho crtnaülon of rulphurtc roi.d

f¡or tqu,tor¡r ¡olutl,on¡ ¡hl,cb oontrl.n¡d t.r¡Uc rsorxrtr of

¡oilf.r¡n rul¡ùrtr (o.5ou), h17 tho ¡¡cenda*y r'lno

dl-¡-d¡oyt¡¡¡ln¡ Ln bonræ. IIo e,l¡o forrnd thrt tha

equlli.brt rs 1au ya¡ æt cl¡oyrd,r ¡¡¡d r¡culld polylarùntl.oa

of tht rntnc ¡¡lt¡ Ln bcaæar rolrrtLs¡¡r Tb.l.r rrruryrtloar

b¡r bæn found te bt cor¡*ot L¡t vL¡Y sf All¡nr ¡ 1L6ht

¡c¡ttor:tag rtuül,cr9.

l'br ortrlgülon of ettrcruLper¡l aotdt har b¡o¡¡

f.nvrrtlgrtrd by ñt'rlr yorkcra¡ Hrrna ¡nll Elottl6 rtt¡dLtld

tih¡ r¡t¡rotloa af, bydroolrlor:lo lÕt d bf trl'-g'oetylerlæ

d1¡¡olvrd l'n brnrn¡ t¡rd drond tbrt ühc ror¡ttou orn Þt

d6crlbt'd þy ùh¡ rt:¡llo rqul,1l,brL'.n lau rrLt¡r tbr forltltf,on
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cf, thr esln È¡rdrooblor:td¡ ta tJr. orgraLo û¿¡r¡
¡l"st'l¿r ttudy rrr sdo by Etrot .nd' fr,ntttoat?
.rD. ¡p!.nc d,l.æslvrd fl o¡r$oa trtrnablorldor

¡,

f,or lür

YLl¡on rnd, Uognnt8 ¡g,r¿t¡d t¡c r¡tnctto¡ ef oÈl¡*

bydrehe,lfc rc!.d. by t¡d-¡¡..oroùylarinr dfæolvrd Ln ¡orcnL

rolrrrr¡t¡ of v¡ry{ng d,l,¡lcctrlc oonrt¡ntr ind thoJ.r ¡orult¡

¡hond, ùh¡t ùb. .qultlbrtua oonltt¡rt¡ for thc forntlon of

tlra rnlnc hydroh¿ll.dcr i.ærc¡rcd a¡ ùhr èlllcotr{o oonctrat

of üh. rolvcnt lacn¡¡cd¡ fiX,ro¡r and'doguen for¡ad ùb¿t

for rqutou¡ lolr¡ùton¡ of hydrohrlLo roldr brlor fF¡ i¡

oo¡rorrrtntLotn tb¡ fomati,on of, thr aLrph rnl.¡o æ1ùr toolc

plroc ¡! orpÊctcd, bowv¡r" f,or bl'6hor ooncentnrtlonr of

tho eo1Örr tht cttnetLoa of .tcctf rßl,d ooou¡æd. ltull

rt rn aqu.or¡ü ee¡contr¡Èl.os of hydrrootrlord.o rot"d of l0ltt

tro ¡olc¡ of rcf-d Frt f,ourd to br an¡oolrtrd rtth ono rolc

of rnt¡1. frie hrd prwaorrly bc¡n notfard by Btrtocol.

¡nd Rof¡¡rdlf9 fo" hydrebr.LLo ¡cidro À rl.utl¡r ¡ff,¡ot h¡r

b*rn notlcrd by rærnl rerüsen for tÈr c¡tr¡atl'es of útr!.o

eofd, by *tnc¡, snd Sbrrch¡ulc g!.¡f oollolud.rd th¡t th.

r¡nofct (tol.lllto3).urm, wr¡ forrcd ta th¡ orgrnLo nhctoo

lOA r.'cf,rlrr Èo t¡t-æroetyl¡nú.u¡r Í11,cæ ¡¡rd ¡fogæn

rr¡ggp¡tod ülìåt ¡ ¡1,¡ú.1¡r tpccl,o. Ey ùo foracü þY th.

hydrohal'to raf.drr

Îb¡ r¡tæùle¡ of, nl.ùr{s e,sid fro¡ lqreoul

¡olutl.cns by rntne¡ dl.¡rolvrd Ln orgrnlo rolvrnË¡ hr¡ bc¡n
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I'nvcrËf8rtod rorr o¡tr¡Ðrlrtly lå¡¡n æ¡r oth*r Ël.nôrr,l, e¡G{do

thLr l.¡ d¡¡r to thr r.t¡tlÐly hrgb Gort of nltrl.a rclå l¡
PneGO.t oh¡sfat¡y Éteh ¡rhr Ltr ¡rOorerT for tìl-ult
lcoronlo¡lly ¡rotrlblr.

Yontcgcn2l ¡tr¿tcd thc dlrt¡{.butien of aftr{G ¡G{d

botuora ¡r¡tcr aad ¡olutlon¡ of t¡{-n¡ocù¡rlrrú,rp l¡, trrlet¡r
rolyoatr¡ rn ¡¡oot c.;lcr th^tr vo¡ikcf aotüd thr cqullr,brl.u¡
1¡r ts br obc¡rrdr but fq¡d tha't tåc rrpt LlH,rn conrta¡C

r¡r¡ ¡t¡oaal drpcadrnt rrpoa thc ¡o1*ut nrs¡l for thç aËiBa¡

Îhs rqtr'tltbnlu¡r oorrtrnt rr¡ f,smd to bo !rc¡¿3t for ¡slvcutl
ülth r'¡Gh d,l,ol¡otr:lo ocnrtrnÈ1, r. rlr fcra,d for üro

e¡trrctl,sn of hyderúrl'l.o rafdr by vtbæ eftd, vqgmal8.

Sh¡vuhoùo ç¡!jL? rtudl..d tho o¡tnottoa of ot trt.o
rCld by trl.-g-6çtylrd"a¡ ln g-¡¡'Ltt t¡3{ tq o¡r¡bc¡ tet¡-
ohlorid¡ ¡nd. fo¡nd h{t}¡ p¡rtlùlos oocffl.elont¡ provtdad

tùÐ o$rlt'fbrl,rn corocnüntl.qr ef ¡sl.d t'n tb. orìgt¡¡r,o Fhs.o

a¡ nct grertcr tÞr,l' ftþ¡ ia{ tLal. ¡n¿{n¡ sororntrrtl,en¡
ft¡æ prtrrr conalæffi thtÈ tbo rt ryle e¡;L¡r ¡tt¡rta
.rlt Îü'.ñll0r.Ët foæd tn tÞ. criuio ¡ü..o. lleRær,
rt rt.rlf Ë.L¡þ st Èrl.e ¡e1d oo¡oonù¡ttl,o¡t tn th¡ üü¡aoür

¡ùclr¡ .rca.. ¡l,trt o r¡í.d, n¡ fcusd te bo r-t¡tøtoü rc
rætl,oc¡d pnvictufy. Sb¡lo&¡ulo r!31 rug6:ertcd thrG

thr t¡roLoe (lOf .HltOS).o*, n¡ fod þ ùhr otüEtc
¡tbæ rn4 rn a,bh Èe obtrfa rqu[ll.b¡lu oon¡trnùr fer th¡
etncùl.oa Lntc !-ryl¡ae rrd orrùoa ùttnohlsr{d.¡ lt
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rrlurr for ùbe üüdttbÉ.rl oor¡È¡nt. rrtn¡ O.O9 ¡¡¡d O.l't

rtr¡rotLvrly ulrLcb oqlrnd favcrrrebl'T rt th v¡luer f,ossü

fer tb¡ r¡t¡rotl.ca of ql'trto rol.d ty trt butyl' fùûr9ürüt ¡¡rd

dl.-fuo¡¡rntylrotbylpbor¡ùq¡etr ef O. 8i! rd O.3O r¡Ircott v¡ly
for tbr fo¡rrtton of thc rpootæ ($r.xxof ) d (nnue.nxo 

31"2'23.
tha v¡l.u¡l for tho rdle lrl.tretc¡ lFrof trovlvlro louer tlqn
thoro for th,r ¡ùornhonrr oorpoundr euggcrtl,rry thrt thc

(tol.nNO3).IfIfOU rpcof.tr 1r Lor¡ rtrþloo It h¡r ha
ruggorted tbrt tlre c¡t¡¡otl,on of nLtria acLd by trfbuùyf

¡ùcrpüaür L¡ enrl'o¡our ùo tlr o¡t¡rctl.oa by rd.n¡ nLt¡rtor r

îhir e¡tr¡otfon of, crt..l nttrtc roLd by rr*[rcr b¡r
b¡¡n roportcd by arrrral oth¡r rortrr¡19,-24,.25'-úç?- . !{orù

of, thæ ¡¡c Lu atrr¡oÐr¡t *t,th, tlrr r¡trrroülen ef tre nolcr

of ¡itetc aoid for rrslr ¡ob of anl'r¡, but Ydonnlo É-3!f
h¿rr eu6graÈcd thrû r ühfrtû relc of nttrf.o ¡sfd ora br

orüra¡etd úcn tlre rqurour nlürto re:[d oooelntrtt1on l.¡
l'¡H. rt brr ¡l¡o b..! rug3lc¡ù¡d?.6'4 , üù8t th¡¡r Lr rvl.draoc

for ¡rol¡nrrl¡ati.cn cf ùhr rnt!. ¡ttr¡te r¡rcoLrt ln orrtrL¡
orgrnto lol'vrnûro

Iù e¡¡r br rærr frrou th¡ r,bsæ ar¡nry ef, t¡h¡ wrt
rldy ro¡nr-3ed !,n ùh,c lfùorrtun tbrG a t¡trt ræunt hr¡
Èæ¡ dor¡ on tbc Lnvrrtl.gat!.en of Èho c¡t¡rotloo cf, d,ne¡rl
ral.ü¡ frrs t¡¡rÐau. roluti.enr Èy long ohaLÍ, rslru dlrrolrrd
t¡ v¡çleur orgrnLc rolv*nùro Än attoryt Ûr¡t bacn ¡rdr to

r@rl.D tb. ¡onrltr of thl¡ rort l.E t bt.t Z.lt ùy ltrtl¡lg
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th¡ valucr f,or tho aqtd.Llbr{ru eoactant¡ for ths axtraeül'or¡

of, vsft out aoldl Þ¡r varLous a¡alne. et rcporÈcd ln thr

llteraturc.

It can bc êGot¡ frou thc valuot for ths equllfbr{ts

conrta¡rtr rhova tn tatrlc 2.L) thaÛ thcre arG loveral

factor¡ lnflucnel,ng tho gxtractio¡ of mincral acLdr f,ron

aqücou. ¡olutLon bry Ed.ne¡É e3 ruglgeltcd bry Sglth a¡1$

p*g"l. tho cxtraot!.on ordor apPaart to bo $"SO¡) *O3) lf,;I."

llroro l¡ al¡o dcpcndcaga o¡l thc amLnor æld oa tlrr aOIYrnt

for Èbc a!Ël.na. Àsl"nc reltc a.rç crtraotGd to a grca,ter e¡trnf

by rolvontt of blgh dfoleetrd.o constant¡ PolyoerLaatlon of

tÌ¡s a.unL¡rc ¡alt¡ 1n the orgglo pha'Ð al¿o ha¡ er¡ cffect on

thc cqulttbrrtru con.ttnt for t}-e r¡tractloa, arid aooordlng

to lltJtE, lr rcr¡¡ondbL for tho øbrc¡1çd dovlatloû fror

ttrc erpcctcd rlapla cqul.ltbr{'r¡n l'av bch¡wloür¡

The rqutLtbrtr¡n ¡tudlcc dcrcr:lbcd ln thls chaptor FGfCt

thrrcforr, eer¡:lcd out utlag a ¡olvcat for t} c anlnclt

l¡s-aryl eloohol, ln vhto'¡ lt waa knovn ùhot no sggrcßStlotl

of thr aøùnc ünttl ocûurËtd. The aggrcgatlon pro¡rartl'¡l

of thc ç¡ntnc a¡lt¡ rfc dlsousecd ln Ch¡ptcr b of, thl'¡ tÌ¡cr1¡o

It ra¡ ex¡rocted thåt thç rleple eq1¡l$br:lr¡¡¡ lar vould

be oboyrd for t?¡c c¡traotlon of rulpirur-ac acl'd by the

!êcoädnr:f and tertlary ara{ncr. ¿f (f t5t|rtr{øtthyllroryl)au{nc,

and ttl.(tr¡rJrtrlacùhylho-ytr)ar'{nc. and that ro6ul-ar
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N.8. lcago not ltatodr buù ¡rtrrotlon vor* nu donr et Roou Tclpr

lCl rnd ß, rcûrr to tho fona,tlon of rd'nc rulpbaùr and bL¡ul¡ùate

rcrpoctivolyo
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cqul"ltbrtrs¡ Go¡rtt ¡rtt El rÐd trl f,or ülr¡ forsetLorr ef rat'n¡

rul¡ùrtr a¡.d bltulphst rcrpcrotLY¡ty vould be obtrfnoü for

.eob re¿trt. lh.ll r!!¡ ln faotr fcend' tg ba ro for r¡lryl

to1utton in l,to-rrt1 ¡!¡ohol. *ho¡r l.olttrl eonot¡rtrì¡tlco¡

rl¡t f,n tho trng. of O.Þllt to O.lOl{.

It rrr rlro orp.€t C thrtt *tr¡o to thc higb¡r

dLcleoür:f,c ooantrnt of thc ¿olvrnt 1¡6-er¡¡l ¿Icobol for

ùhe ruLrol, hl'gb¡r vrlu¡f,sr thr oqr¡ll:tbrdr¡s G€ôlÈ.Dtr

Þl¡ld bo obtrlmd tht¡ for¡nÄ by etbcr ¡ortor¡ for a¡¡l"n

eoluÈi.oan Ln bon¡rn¡. ThLr ngafn ¡¡t founrl to be lO.

II. EXPÐRI¡{E} TÀI,

I a R¡¡ç¡atr

-

Dl- rnd Trl(1rtr t. t4lmthy_lF¡xr¡1)rEln$.

Tbc u.upl'c¡ of tbc ¡cooadrry rai'n

dI' (3, 51 5r trtæüthyfh¡¡yl).¡ll'n .Dd t'bt torttery estü.

trf (3, 5,5rùrtreü6yfhrryflratnr ur¡d Ln thL¡ f-¡gYrrtt'grt!.eo

¡rttìr obtrl,nrd, fræ L. L{GÈt ¡¡¡d Gor rt vlqy P31o y.llor

rLnsrt oolaurlc¡r ll.q¡rldto l{Lo¡o-l4lyrlr of üb-

..cog|a37r attn¡ g,att thr fellofll¡t flgurorr (founar

GrEo.58t ttrll.23¡ lÍr5.6&. crl'od. fer CrtErft GrEO.22¡

ur tti.59t ñr 5.eO).



5ß,

t'be oqu¿ïaf..tt ËfCËù tf .d r¡¡l,n :t drû.rrf.nû
þy tttrrùl,ca ia rll tdtÐlu¡ rtår¡ol reletion ÈrÅÞt rtrrÀr¡d
rqelout ¡¡¿rootlcrl.a ¡slôr Ît tt trrtloa ef thr rnl^ur nr
follcir¡ú ud.rf r dtrst sædtn3 ¡Ë ntæ (m¿ffpt DnplOo),

rni r 3lær rlcctrcdr. Îbr rqu.rr¡ra aûbsd rolutlæ n¡
útrf^Ð4 Þf ln¡fn.; Sü1 of ¡tb¡ast xltb 2'fr1 of ntrrr ¡d
tù.8 t0ll, +f ùÞ.1¡ ¡olstlo rü¡! u¡rd to dflrclvt tbr *rtgÈrd

ræunt cf, r¡trr It rheg.tü Þr psl.nttd etrt thËt thl ¡ñ

urtr*r FrG¡!.d 1¡ tht¡ ¡olutlæ rn prcb¡bly *t rhrolutr
v*tu¡rr rnd rLru tlrl,t ürütrrl¡¡rtlæ uly æql¡trrû r
rr¡r¡¡rret of th¡ rb*rp Ë ot¡¡¡e rt 3þr ead' ¡nl'l*t¡ th.
rrocréfr¡ ef tt¡ lt nl.uea Er ¡nnLæLbl¡ o

Â typûorf tttnùl.s Grs;t for d1(3tfitfirùË.nthyl-
¡r¡fflrd.nr ir rholrË l.r ffglr¡ro lolr for tü¡ ùltstleq of,

0."9?fo ùf ùh'r rd,nc ültb r OolflÜ hydroohlerrlo æl'4

rolutlæ¡ lbr prrt.önct of rnly u¡ 1atrl¡otl.oo ln thtr

cuF a rtrsr,. thr ¡branc¡ of rny ¡ptrnrcirbb lrotntr cf
prL.erT or tortLrrT rrl,¡r¡ u i,r¡¡urftlm¡

Êr rürturlrnt rlgbt of tlrr ùrrtl.rrT ¡rt'a¡ n¡
detor*ln¡ê la th¡ nm ny.

ltlr tfF of Ë tftrrttoc |'n u rqr*cu eth¡¡ol r¡6is

Þ¡r bræ umd by îorrt.g.B üÐd trt L.t12, rnd b¡r ncluirll
for tb ilttEtl'ou, cf Ùrr1g'66üylrd'lr ¡olutl'cur in bon¡æ¡
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tl'Èt! rtrndr¡{d equüour l¡crrcùlûrLc ¡Gld. Bûlrr..rt rl¡o
oa¡rLcd c¡rü tlt¡rtlon¡ ud.ng rtan&¡û rulFlsurt o rol,d

ælutlæ" rd obtrtnçd tp i¡flccttcn ¡rùntr i¡ thr
tltratt'on ctrr.Ð oorrcr¡nrtdl.ng ùo t!¡r forut|'a¡ of Ër sl^nr
a¡lÉltr rnd tha rltnó bltullùrtr¡

^1¡.47f 
E, prcvl,ourly, bryî drù¡ral,¡¡d am¡ntr¡tl.onr

ef ralp¡r Ln or6rnlo rolveat¡ by ¡rotrntlsætr:lo ùltrrû{o¡rr
I'a conploÈoly ao¡Frqu.oul ndLr, r¡.ltrg p¡¡cbrer{o foid
dl'rrohçd ls dl'e¡r¡,o

Brrtæst ud norrå.ltl9 ert.r.lo.A coærnù¡aûI'cqt

of rsf.nc rolutl,orr ln -ylrnr ty t{trrtÍon uLth ¡lrcblor:la
rol,d dirrolvtd Ln glrol,rl rootlo rol.d, rnd cry.ü¡I rtelrt
rr lndlo¡toro

llro r¡lutr oÞt¡l'md for tbc cquLvrbnt n16þtr of
tho tuo e¡cl,Èr¡ rnr gtvon in trblr 2r2.

ÎrbL 2.2

th¡ ¡orLrrlæû u¡Låtr
gf jlt-- td ,tr|.(r. r. fr$græürvlhrrr¡t,)r¡tnlr

otLsd. fgilDá

Dl ( 3, h 5 ¡ þÅ*tJ¡yfh¡¡yt )
a^udno

l"r|. ( tr t r r. a*rcthyfheryl)
rr{a¡

ú9.í r12.6

995,7 )96'9
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Rcl¡tfn ?¡tu.a ftor üc bel"el,Èl'¡r of ..ofr of t¡&å tol¡rcr

uetìr obg¡lû{ú frro th. ¡ü tttr¡ti'q Gurln¡! Ëy erstd,rEi ürrt th.

Éf ürtr'uc¡l rt Ghe 5O pr o¡rÈ¡ n¡r¡trelfrtlæ ¡ntntr Ë¡e .G¡t
tol tho lñ. ytl'u.t of tho rd.uo¡r lt ùætd' bo ¡nfnùcü onrt tb.t
tb¡rrc r¡r prtDobly æt tbr rbælute lfr rÊfl¡c¡f l1ær ttr. Él
tltrr¡tlo¡¡r *cüo dono t¡¡ an rr¡uao¡. ¡tbnol mdltsr IÈ lrr
boxovrr¡ tæalblc to oæ¡nn ùh¡ tw ra1tal¡ ßt êæb lal

tttnttm Ha¿ erÉ,ad out undcr ldenÈ1eal eo¡¡Ël.tfo¡ùÉr Xtâ

yrluæ obtel¡red rorro t.72 for d¡(3 t 5¡ 5' G¡l'æthyf.horvl)ad,nÉ¡

a¡¡é ?.b5 for tri 13" 1n5rtriætWllrervl)¡dæ.

lìb. bttclty of tbe resd¿r:r ¡rtns ler tbcrcforrt
oonsldrnbl'y g¡p¡ùor tbrn th¡t of the terttary a.d'n ¡

trro-a¡rt¡¡ cloe¡olr

E*D,II. rca6snt gÌttdúr øhl.ol¡ E¡ .Ilccl'flod to

oqrürl,a 3-ætJrVlåut¡¡nol ulth LþF* ef 2-æùlry1-h.rtanol

(a.et.lP8-l32oC), va¡ frrotLoo¡ll'y ôlltl'llcdr Êtd tho

fr¡Gtl.æ bolffqt lt ll(t-flfc r¡r cot'lrotd.

@
For the o¡rürraotlæ cxporl,ænta uetng df (3.ít1tÈrl-

ntüylhoryX)¡p¡¡p¡ roluùloÉ Ë¡¡ mdl rgr at â5.OoC lB tüc

eonoentr¡tlæ ra¡¡gt O.O1¡{ to O.tO}t by df.t.utlo¡l

of a ctendr¡ü O.1Oûl ad¡t ¡oluÈLon, r*hlob h¡ô prevlq¡rly
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b.G obtri-rd Èf dt¡refy|'ng r brñr¡ wet'gbt cf th. rd,æ l¡
l¡c.crrl llorhcl r! !I.occ. Th. ccnorat¡rtlar of tùfu
¡trsá¡r{ O.!ON .rLtr æluCi,oe rr¡ otræ}a,ô W tttntil.æ
udnt th. t¡dlcrtor ntbod d.ærl.Þ.É Ln ætloa 3't.
H"o¡ tt th. r¡trr¡tLor rr¡nrrlrntl, th¡ d.n ro1utlsr
nñr ¡rtu¡¡trû rl.tt urtar rt â5.OoGo Th¡ ntrr u¡od for
tht¡ hd l.ts.l.f Þe¡¡r p*ll.rrrrly nùr¡¡rtrd at 25.OcC uttù
1ro-¡4¡1 rtGoùôl to prlvrnt aay ro1¡r¡o ohrrçr ef ttbr

of3r¡rlo lÈ¡¡eo

eÉ.{t* ç l*tflrtuy¡¡¡rvf lr¡ql
rohrtl.o¡ tr l'ao-rgl. rl,oeùol.

ùly oæ ccæoltrrt"l.æ, O.lOHr r,r¡ uæt tn tþ
r¡û¡lotl.on tr¡rtrln¡at¡ d.t¡lr tho ùortlr¡1r rd,et¡ ltro*ttlr,
t}rl ror ¡r¡ìl-Èarrtnnt rg l¡lplt.d to tbûa r¡tq. u fOr tÈ¡

¡oconúrrT ld.rra.

a

Àqr¡rcur ¡olutlæ¡ rlrtt Ed. ÉD ¡¡ttag ÇAsil¡trr

Ë¡:¡da ¡x¡¡ph¡¡:f.G r¡Lê 1¡ thc o6lnsrut¡tlou rrna¡¡ of Oo6ll{'

tc O.5Ol{r ùy dtlutf.cn of r rtr¡¡d.Fd:lt d l-o$l rtoolÉ lo&¿tIær

1b rotnl ¡ronpratlrtt.mr ef tb¡¡l rolutLon¡f Lst t!..Lltr
ul$r æt trylortrat. 8d tbr ralqtfott Ërìl utoû rlthout
lìrtürr rt¡när¡ü.t nùfon* rlË. onl¡r tlrc rqmeu¡ rul¡ùtrrl'o

r81ê aoæert¡rtl.on¡ rt eçnû1lÞr|,rr r.rt rrqul¡S fer
odculrtl,æ cf tb. rqul,ltÞ*1,t¡tl co¡rtrnt¡o
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Tbo¡¡ roteülor ül¡ìf u-C 1¡ tb'¡ aql¡tübr'|,¡ rtudfrf

for tb,¡ tvo sl.n¡ar Th.) lou coaolntrrt:Lo¡r ælutlo¡l¡ nÍl

urad for tho rttrdy of tho for¡rtlol of ùlro r¡l¡r enl¡Èrtcrt

¡¡rd tha htgher ¡cld oono¡nt¡rt:lon¡ rpr't uecd f,or tbr ltud¡r

of tb¡ fontLon of thc a¡aLna Þfuul'nilr¡ttl o

For tb¡ LnruttcrÙf.o¡ af, thc dLrtrtb{lÈlca of,

rul¡ùrrrlo ¡cld botncn Lto-arll rloohol alcm, rnd ntort

rulphr¡rfG rctd ¡olutlen¡ of oonolstr¡tle¡ Ool0ll te 5.Oll

uCtìl l¡tOdr

Â1r rnlphurrlo rold rolutfca¡ ç$t 'rtunted 
d.tln

l¡o-rryrl aloehol rt afQ pr:lor Èo tb¡ c¡tr¡ott æ o¡plrLrenùlo

2..
ÂLl. r¡t¡3rt1æ .¡IrfLnnù. r.rìl ørr:lod out at

Zroc urt¡g r ¡pl,d rttrrlng trohnL+r¡. l{o rnmlor¡r

sc¡r¡lt¡ ¡r¡rr cbtrtnrd urlng ttrl¡ trohnlgqr es fq1utd by

Âllc¡r r.d lJoDoyrtlã for th¡ r¡t¡rsùlon of ur¡nLt¡ by anl'n

rufphrtr¡ (ær ChrPtæ l) ¡

Sgf rulur (An) ef eqw*r rnó o¡6rnl.c

rolË31Ë uttì¡ {ùo¡ougÈlf d¡.û tu tb. Y.É.1 lbor¡ 1¡'

ffAtr2r2,rlhl'¡Ëa..ln¡fltt'ôÉ'thrrtlr¡orA
rtt¡oh#l t¡rfoutb r ts¡letflti rtlr¡rr 6lad B. TÈll

¡nrbl.{ ¡ovr¡trl üæ|1 v¡¡æL¡ to br plrsrð l,¡ r thcæ¡ht
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Fi.gure 2.2 Vessel used- f-or equilibration studies.
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It¡nrltanoourl¡¡r s¡¡d crr¡bled ùlre ¡ttrrcrr ùo be drtvou by o¡¡
n¡otor url.ng e ¡ycÈem of ¡nrlleye G. Tho veseol oontsinod ü¡
opeetng D Ln tlp ¡t do for l'ntroduot:lon of gol.uttont a¡rd

t¡ad f¡¡deutatl.onr l,¡¡ tlro sl,der E *hf.ol¡ actcd as t¡afflor Èe

Êjlvo rnorr¡ cffl.el,o¡¡t ,'rrirrgìr For ths a?udy ef the for.natLo¡¡

of th¡ amlnc ¡ulp&ate¡ Lt w¡ fq¡url tçcsoaar? ùo t¡r¡bbl¡

nltrogon ttrror.rGfl ths rrerselo Îhl.a ran dqre to prevent anry

abeorptlon of ca¡'llon dloxl&¡ elræe tl¡o caæeaÈratío¡¡g of
sulp*rurlo aoid at equf.Llbrtr' Ln tlre aquæuo ¡*r+rer $o$r

v€¡T lo¡¡ Tb. tdtñogrra ¡treer¡ ¡n.c fl.r¡t brrbblÊd thtÐtrdh

1aû-e'ryl alcoúrol¡ and tlren ùfrrough mter ùo utr¡Lml,ze Èho lorl
of eltlrcr plrare ty w-laporatlon. 1lú nt ùrogG¡¡ gaa eaca¡red

f¡ou ttre vescel by clif,fr¡¡l.on through ttre fclt 6la¡rd roallrg
tl¡o aùl,r'¡ræ¡

Flaeh egul'libratl.on rsa¡ aarrl.ed or¡t I'or 6O minr

Ttria tLms m,s fou¡d adsqurtc to enable egul,llbrtus to bc

r¡oacircdo Uhen egrrl,Ll,Þrtr¡q l¡ad bcor¡ rescÌ¡ed ttro plraeea

rcrG ao¡nratcd irr labom,ùo¡:f aopâfiaùo¡1r frmr¡el¡ and

f,l.lto¡ed. The fl.lt¡atl'qa rrsalovctl an¡r cntra|.nn¡nt of
eifhcr Éu,cc Ln the othcr¡ For tlre r*¡reri.mo¡rÈr ¡æntlonaü

provl,oualy rrtrerlc tho egul.libration rar done '.qd.sr nl'trognar

ùhc ccperatl,on r¡t,¡ aleo done r¡¡d¡r nlünogcne the aqüatut

úa¡s¡ Lrr Ètrgee ëasoE mrlt l.&rnådtately analycod by ntl

arðq,tr¡ritr¡r€nü r¡ndcr ¡rLtrograo
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, a Àn¡I.yær of th¡ Pbm¡r.

7.1 @.
th. drtrr¡l'¡rtlon of frrc ü1Ð.

For thr o¡rct ràor¡ üh,r¡c ru ln¡ufflol.rat

rul¡lhurl,o eoid ln tllr ¡Eulrr¿ur ¡b,eæ to ooa¡rht¡lt forr th¡

udnr nl'tr, raé tqrrlltbrf.t¡¡ nt'rtu¡rt üttìt obt¡l.n¡d rhl'h

cont¡i.¡rrd e rL¡ùt¡n of, æÍrc rul¡*rato rd f¡re Fl.nr, liba

consrntrrtLo¡¡ of, frc ufn ülrrr dctcrtlncd by pt

tltrrtla. lbo tl.t¡rtfoor F¡t orrrt'cd out on dl'quot¡

of thr Lro-syl. rLaohol rolutlon¡ dl.r¡olvrd !,n ¡¡ rqÐout

oth¡¡cl ¡l¡tu¡rr, ucl.lg tho pnccodurr ds¡orC,bcd ta roctLon 1

of ttrir chrptæ. Slrl.t r tttrrtl.o¡l 6urn¡. to tbc om rlrowr

l,n fl6ur 2.1 r.¡r eÞtrlsrd. lb|r rcÈhcd es¡bþé tbc

d¡trrsisatlon of lUry ¡rrll r¡or¡atr of, fnc e¡nl'n¡ tn th¡

glrgtnlG où"rfr to bc -oda ln ùlrc Prl¡¡ün3r Of r¡etn¡ lul¡ùrtrr

thc pnÉ.æo ef thc cpl,Er rul¡ùrto dt d not hevl ¡ny rf,fcet

oa ùb tltr¡tlo¡ ¡rrrultr.

th¡ coæ¡nCrrtlon¡ of, tbr e rt 6tnal' rnlm lolutfæ¡

bcforr ctrcctf.c! n¡l drtt¡atn¡ú t,hor

It rrr r1¡o feu¡é ¡nrrlblr ta errr¡r out tb.

drùt¡d,¡rtlon of lrre r¡l.no È¡r ùh. ur¡ of en ldtcetoro Thc

erl,m dfrrolvtû in cÈh¡¡¡l urr tttrrtcd rrltb rt¡nd¡rd'

bydrochlorl,o ¡'ûid reluù:lop u¡1,n8 tÞ. Ladtortor b¡oro-¡¡lr¡aol

bls¡. fh. rnd polnt Hif drtr¡rln¡d by tbr rrrT rbe,r¡r colour
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ohægp of br{.glrt Þtr¡r to yrll'ot e

1þ drt?n{¡{E[on cf, tbq e¡i¡¡ ruf,ù¡te
fhr ooncrntç¡tlon¡ of, tbr ul,ar ¡ul¡hato t¡r th.

orgrnLo Þb.tt for ùhr rolutl.onr úL€!' contrl'nd ¡ rú.¡trrñ
of r¡ln¡ ¡ulrb¡ù¡ rnd fr¡r .rl.m, uorì. oÞtrl.n¡d Èy fln3ly
dctcrd'nJ,ag tbr ftrr a¡tn¡ eeæ¡aÈrrtlon u ¡boæ, and by

rubÈraot&g thlc frro¡ thr ccnæcntr¡ùLon of rnl¡r lrrl,ttrlly.
th-l* tr'çr tho oonornt¡eÈlos, sf asl,rc oo¡ibf.n*d a¡ ruLn
rul¡rhrtr, end ¡arbld tt¡¡ ooæ¡aûntLeu of apil,no rul,phrtt
to bc dctr¡llmdo

For tbr cttct rtrrr¡ tbrrr ur¡ l d.¡turr¡ of r¡¡1,¡¡

rulplrrh and rnf.n¡ bin¡l¡ù^ltc¡ tt¡r ncthod of dl.ffcrìrqc. n,r
¡1¡o '¿æd. 1lr¡ cor¡grntr¡tlo¡ of ¡n{r¡r bl,rul¡rhatr.
dlto¡d.nod r¡ bolou¡ vlt ruþtnotcd f,ro¡ thr eoærnt¡rtLon
of rd.nr lnLÈtrlly, Uilloh tf,vl tb.c cæ¡ntr¡tlon ef, -+lnc
bou¡rd Ep ¡r thr r¡ino tn!.phatc.

1o obroL, tb¡ roou¡toy of thf.r uthod, ¡rvtrrl of
tht di (!t 5, 5r trtæÈhylhrryl)--r'Ð rot.¡tlenr qçs¡afnl Ft
rulplrurlo .Gtd lr ¡n{nf rul¡ftrtr or bL¡ulpÈatr rtül rbr}ra
vl'tb alr .8s.our rolutlon of rùr¡rd¡nd rodl'rn orrùoo¿trr Îhl,¡
pnoordunr du. to tltc verk barr.ol.ty of thr elal'ar¡ ¡¡uul.tcd
tn tho broh c¡tnotf.oa of tht rul¡Érur:lo rold frrore thr
oÍBr¡l,o ¡h*e trlùe Êhr r4uror¡¡ sba¡r1 rl'th tl¡o ooarrr¡Lea

of ùbr ¡nl,ue nlta l,.n ùhr orË¡rl.c glruo Èo thr fæ¡ e¡nlçn.
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Îc ¡lrnn ooqúrtr rl-üüfãÉtlo of rut¡hrlo rol,4 ffûr th.
.r¡¡d,to tbtr¡ r lrl rrtltr af rodl.ut tlÊcntr roluttæ k tb¡

Lo..ryt rl,ù1 rolr¡tLrq n* rod. Îb ¡eilts crr¡þontr

ælntle bd lïrtf^rtly bcra -trætd üifù irc-rryI ¡trcùcl
ûo grrcræt ary wlor oàlag* lrf rl,tb¡r ¡ibue. ÂfStr thl'¡

bæk aùnoùloor thr fÈt6l úÌrrr rÐpr¡ìlt d ¡¡e.f ftlt rrlüt

1Èr r¡qurt of rtrndr¡t ¡cÉ^ln g¡¡ùo¡¡Èl relnl|æ urrü up

r¡ thø êrtrrr4¡rd b¡r ÈlÈr¡tlon¡ Îht frcr ¡-lr ooaolnt¡rtlemr

cf thr ortr¡l,e ¡tææ trrl r¡¡o alrùrrtl'nd t.n Èhr sru¡l Ffo

6r n¡ultr eb*dled fron tb... chac¡. arllrrLnËtl
r.r! l¡ sorll.l¡nÙ r3fr.il.üÙ úttb thcæ obGrfrd trt ùht

útt?¡æ nttlðr

1l¡r fcrntte of rd.n Þtr¡l¡ibt lr cs¡¡idc.* a"

Crkr p¡¡Gr Èry tbr Cf,GürotLæ cf rul¡üur:fc rt|d. üL. ra*ærrt of

úicb tr g¡rlùtr tbr¡ rrrquirtú f,or ecrpl,rtr fcanÛiæ of tlü¡

ærrX rda. ¡rrltü¡tr. Ík rlfost, lt hrl b..n urrlcd thrt

1¡ ¡loluttou¡ *tab ao¡Êrf.n rdn bllul'¡Èrtr, th¡ esscat¡ltlFll

cf frlr rd,r tr ngllgÊbLr

llfñ8 d¡tratr¡ð tih,r tatrl e@ratnGt.oo of

nrl¡Èur{r rc|'ð t¡ tb on¡rato Dh¡rr for r¡ttratlcn rrPls{'.Dntt

urtnC ¿1-g-drollerLa¡ dÍrrclvrê ln bens¡, Þy tlttrtlæ
rftb rù¡^ü¡ü æ,ülq rtlro*túr lr éæorlbrû by FrltrÐ.
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Â ¡ld,l¡s ertl.nttq¡'cf tb¡ totrf rulÊn*A.e roLå

oæotatrtÊtron ls Ûbr o¡itf,ndc nb¡æ nr ett¡rptld La tb
por4ot rtt$r, by tI{ tl,tntl'so rLth rtrad¡rd rr¡eæu. ædis
bfióroüö ¡olut:læ. l'a rn ¡qÐæt rthrnol redlnle A¡r

ûsflætl.on rtr obtrl.nrdr |,l th. Ë Ùttntlcs Gurnrf

oorzrrpæd|,ry tü tÈ. tl't¡eùfæ of Èbi H.rot¡ihtr 1æt

rbl.ob .ÐÞt d th. tfre€t drtorrt^¡etioa of, tbo ¡rf¡l
btrul¡hrte cosa¡ntiltloa 1¡ tlrr oriüIr¡f,tc û¡..o

?fgfud ùl.t¡ttl¡n currr.r rp rËolt þ ff.t¡¡r. 2.3t for

d¡(3r5,5f tstrtthflhoryl'hdl. nlt rolstloo¡ ûteh t.rtl O.O81!ll

O.el7f. Arofláß¡ rd O.oE9H rttb rru¡rat to r¡ta¡ bûnrl¡ùrte. i¡

Lrll-rürl' ¿l,eelrollc Âllquotr (Ad) olf tb¡æ roluti'sar vhl"ob

ocgtrl¡od r ¡{'¡tun 33 .¡lp¡ r¡rl¡ù¡to .nd þt'tu¡!ürÈr Ün

df,solrrd 1a SOrl of rtbl¡ol rnd e5 rf of wrter rnd Ërr

üt't¡rt¡d ulÈb o.o,yln rerlls ütlrrer^l'd. rolutlø uel'¡¡c r

úl'rret ürrdl.nt ¡fl rùær

It ru fo6¿ lrlpr¡lblrr nrlqg Cþr rbon couál'tl'ole¡

to ebtd.¡ ¡ rcooæå lnflættæ sornlrpæËfüG to tb¡ tl'trrtlcn

of thr Èclù¡! rreù of rullfurrta ælt tB tb. olúprtlc tü¡ær
!b¡ r'cll¡ÞfgÞ ûf th. ¡l¡eç rtbod for Èùr d¡t¡rætntto¡¡ of

tÈ si¡t ËùrulFbrt¡ consrr*tntloq vr¡ ùali{ Þt Ûù.

drüc¡rLHtlæ of tbr tcùd ræt cf *rl¡iÞurl'o aold pÑlrat

tn er¡h ef¡ tb* ¡þctÐ rds alt ¡olutlca¡ u¡ln3 thr '

É-l¡ùrrott c¡l ttcùnl,qs¡ dæortbr4 rbo,rr for th¡ d¡t¡ral¡atloq
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sf thr ulnc rul¡*rrtr. tho r¡er¡mùr ef e¡Lne blrulphrtr
vl¡lab drould hrvr brrn prurnù ta thr er6rnlc ¡Èæor r.r.
crleul¡trór e¡rd nrr fer¡nd to bl 1¡ *sol1c¡¡È egrcornt
*f.th Èb¡ vrlrn¡ :f,ound by pg tt.tr¡tf'ono

The d.tcnrf^prtl.on of rulplrurlc tot'd dl't¡elvod
a

Durln6: thc oqulltbrrtton .lP.rÍqcntr ul.tb l¡o-¡ryt

alool.ol ¡olutl,on¡ of tho qFtnrr lt urr fetr¡rd that at vor'¡r bf€F

(6rcatcr Ghan about O.lou) aqrr.eus co¡¡centnÈion¡ of

tul.phurrf"c a,cl'd, .¡r apprOol.abl'¡ ¡rou¡t of thr ¡el,d *u rolubll

t.n the aleohol ftrcl'f. Ît¿c raçr¡nt of roLd dl.rrolv¡d 1¡r tlrc

Lro-a¡yl ¡lOohol rra¡ d¡tctd,n.d l*n a rcrler of rxporl,¿enür

Él.cb rcrì. eerr1od out fn ttrc ab¡rrror of, rplnr ln tb¡ organíc

ph¡¡a. Thl¡ dcttr¡fn¿tlon v¡¡ donr u¡lng Èbr p¡I tltration

¡rrtlted da¡orlbod gravLcutly for th¡ dctsræi.natl.on of bfcul¡rlratcr

In ùh|¡ csrt Èh¡ tn,ftcctlon La tJlro ¡ü{ tttrat:lor c¡rrrr. gavc t}rc

totrl sount of rul¡Ëurl,o ao|d dLr¡olvrd Ln tho l..o-¡¡{fl

al,oehol.

J.2 lbr rqqtout Éô.3¡.

lbc d.ot¡rzlnrt{ot gf rulphu{te !cl'd
(.) srcaùor theÞ O.Olll Tbr rqt¡roul ¡lùrrrer centrl.nfn3l

rulpùrurl,e rêl,d of coæcatntl,on¡ gËarÈ.r thra O.Oll{r ïr!'a

ranlyrod by ùl.tr¿tl.on vl.th rtanda¡d rodLr¡n hydro¡f.dr

rolutl.anr url,ng phcaol pùthrbl'n u th¡ tndl.catorr
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(U) @ xùr rtncsr ¡thær oæt¡l¡tng ü.ry

rll't cæcntrrtl'¡n¡ of oul¡rbnrl,o roll ËF lsnlyred ÈY Ë
nr¡u¡cnt¡ n lEt r dlnot ¡¡dln3 É rrtæ, rnd r tL¡l¡
rl¡¡trú. It nr fcsnrl æortlr¡y ùo cr.rr¡r ost t'br ¡ü
r¡ru¡'rrmÈr rndrr an atru¡rbrri of d'tqr¡ to ¡relrqt tb

rÞær¡Ê1æ of c¡¡õOa dt.oatd.. Xt n¡ 11æ aooellttT to
pr*ut tlhr dl,fßrrt'ca sf pctrùl'ra chlor:l¿b frc Èbr oelenl
rl¡otrrod.o. Il errdrr to do thlr r rlpclal l¡lt bddSl a.

oea¡tn¡oùrd. ltl¡ oonrl,tùod cf ¡ gl¡¡¡ tub rlùb r f1¡o

rabettc. llDtt r¡l1rð lnt cao crù. thlt ¡Ld u,r tüæ

¡r:ounÁ dtlra ua,ttl Èb¡ ftbrr rlt otltcllâr Îb. tcrtsrCp elf

poùurLu eblorLd¡ n¡ famd tÐ bû ¡rgf¡.gtbþ orlag tùl.r

lrl't b*{dtr, rd th. S r¡rl¡nrotr lB¡nræd te bo

rs¡f,figtrd.

ltr soæentrrttor ef eul¡ihurLo ¡oi4 tr th.

¡q¡naorrf ¡ùææ rr¡rr tÞ.t cbtrl.nd frp¡ ûh. Ë ril¡unraæÈ¡

urln8 r rtr¡¡dr¡ú our'rro ef Ë rg¡lnü aul¡Ùrurlo âß!.d

sælatr¡t!,ono tts ¡Crul¡rlû ¡$ enrctl nr obtrln¡d bryr th¡

tlt¡tlu af, !gl1 cf ¡np nùrr ç|.th I 5ol?¡l$d* t¡¡t t.rta"

re1d rotrett,ce. llrf $ tnlrr of tl¡. nCrr ru rl..t¡sld

¡3lrr slr nll rád|'tto¡' of roÍd¡ the dctrr¡lnticl rr¡

crr*L¡d qnrt u¡tdor ntÊ¡logra Èe g¡¡rr¡t lnt¡rf¡rnor Þy e¡ribon

{lod.d.. It nr fñd' rratrdlagly dl.ftlcult ùc ü..rrf!t tho

¡Ë v¡ltlc of ¡am nt¡r Lü æob rn rúufftrrd ryator qHd
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obtt¿n r trlu. tf f oO. ÎþLr fr. rPp¡r.nCly dnr to tlrr

drror?tl,on of lone f¡.oûl tlr¡ rurfaC. of tlrc rlcotrodcr¡ .8d

fror tbr rurfrOa of tht çr¡æl r¡r¡d t! the rÈ.uÍr¡r.Bt! ¡

.å, ¡ltartl,c rrrccl' rr¡ uaad for th¡ nttuñrellrùa ùo rlnl'rf¡r

thl¡ rffooùr

¡ll¡a8 g.rd tb!.r preoedunc Êo obtsl,n rul¡rh.urrlc

¡Gld conernt¡aGl.on¡ frcn ¡*I nuun*oRtl¡ h¡t tbå 9H vrluø

prtrurrd by trlr sofÉ mrotr 1o*rr ül^a¡r thorc ebtrln¡d la ttrr

pr*. r1ür dt(3, 5r 5, t¡rimtbytbcryt)ertnro llru¡ Allln d.l'd

æot nord te oonrtn¡ct r arl!.brrtlon Gurvt rhl,ctr r¡trndod to

tlrr lers acldl.ticr rxpcrl"cnc.d ¡rltlt Ùho e,borr t¡ln¡.

Tvo crt'Lbratf.orn cu:rrtt u¡fiå con¡tn¡ot¡d. Tbo

ft ¡gt utln6 ltr¡tìl Etcr, and thc loeo¡ld r¡.1q8 Putlo ntor uh'l'ch

hrd bcon oqulltbraÈc<!, rrlth ln rsLx. felutlo¡r la 1¡e-¡syl

¿leohol. th!¡ cgutllbrrted ntcr pha'*c rrat ttr.rr rbr¡ß'¡¡

Ir?otal tlnæ rf.th lrq-asy1 dcohol to rrmvc ¡¡llr ttrrln'

sh.l,ch ray berr ¡nrttttoæd lnte tào rqtroul ¡ùare. Tb3

trlfrtt.noa of ùh¡ e¡ln Ln tt¡r fir¡t oryanl'c ¡rbaæ uu

ccß.ld.r'rd ttl¡cly to ru¡ovr asy trLGc of hydrogra iean ítriah

nry hrvr bec¡¡ Prêtast !.n tlro rquleul pba¡. llrtcr trraùrd

l.n thf,¡ rty ¡¡ csn¡tdlrrd to br ¡ ê1o.. appro¡fu¡t!'on to

tht rqgcour ¡Êrarel ûbtrlu,¡d Ln tlrc rul¡ùur:le rc!'d dl¡trLbutl'oa

cf¡rflro¡¡tt.
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tlerrvcr, th. p*I of th,la trcatcd ntcr n¡ ¡Cl.lI' not rqual to

7.O¡ tbl.¡ a6rJ,u bc1ng duc ¡rorclbly to ttrr pnrrcnûlr of tr¡a¡r

of Los¡ do¡orbsd frorr thc gLar!-türfor g.srl ts thc pncrcnor of

l.co-e¡syl rlsohsl.

tho ¡ccond currro rrr r¡¡cd for tùt ¡ctr¡tl aonputl.:tg

of rc¡ultl fro¡ thc c¡tr*otÍo¡ rort lnvolrrl,ng thr rcoor¡dary

¡¡lno ¡inc¡ l.t uoet oloeely r'{¡prsrant.d tb. aondltion¡ of tlrc

lr¡fcfJ'ncatto

It rould bc cxpoctod th¡t thc rotual rqul,llbratrd

a,Euoeu. Iùr,.úfros tt¡c ortractlan rortc w{th ¿f (3r 5a[¡trl.-

uctt¡yllrc¡yf)enfno ysuld contal,n t¡lCcr of tho nriaG raltl¡

.yrtn though they arê prõetLcally Lncolublo ln r¡tcr. Îl¡ul

th¡ ctcond typc of o¡llbratlon curr.' oü¡tß tbo¡¡gb ít æorr

olor¡ly apprexfuetcc ttro ryct6 Lnvceüf,grtrô tlrrn thr flfft¡

rtlll Luvolvta soto €rForr

For thc tcrtlery a.n!.nc ùrf (3¡5¡5rtrl¡rcthytbcryl)

rnl.nc, thLr dl"ff,tculty tn ¡úI rc¿rurcncnt u¡r not al greet

¡lnec tbc ba¡lotty of ùbo ¡ríln€ u¡t forrnrl to be 1c¡r th¡n

ùhrt of tbc t.cond.r.y rnlnc, r¡d lo tt¡r oqrf,ltbrl,tu ¡*r

çrluea ulrìa nrolr 1ßlþ¡orr a,¡rd t.rc ln thc rulSc I'nvcctlgatrd

Uy ll'lea8 fs¡ {t-g-{¡rcyla.m!'al.
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IEf. .

"f\ 2Ao Rff ot.

r¡n;u¡o.).

lbt cqrrl,l|,br¿u¡r lnrulrçd l'n Èb. fe¡nt!.on of th¡

dt(!, 51 5r trL¡¡tdrylbrxyf)aranfrn tulghrte ol¡ b. rrrÀùtrs l¡

_5^ (e.l)

(2.6')

+

ú,rrc R Lr d1(3r 5r5rþÅæùhythr¡yl)ed'nr¡ rnd for Èr¡v{'ùy

rnd coutrn:lol¡Ftr rcrating rulpürurLo ocld lr u¡{'ttcn Lr¡ ttu}

r¡ndir;oclrÈad fott. SubrcrLpÈr tAi lg:[ ügr rofcr to ùtro

rqu.er¡t rnrl q¡g¡¡¡ls ¡francr rce¡rotlvllyo Îh¡ cqulltbrtu¡l

eenrtrnt tr, cen tbrn bc üd.ttrn uelrr8 rctl.vLtlor ¡¡

x,1 t

o
o

Xr¡fnC tho mcuqrtLon thrt tlrr rotl.lt.ùf oeoff,l.oL¡nt¡ ef &

rnlm rul¡ùrto |n tä¡ ellgüÚ3 ltl¡¡,.. lrr rnLty, ¡ãá ¡l'¡c

I ÎÌhr 1núlvldr¡tl rqul.lfbr{.r¡a ro¡ot:lon¡ luvolvrd

La thr forr¡tl,cæ ef r¡Lnl aul¡Èrtc ¡rd ¡rLnr bLrul¡h"etr rrc

glvoa ln Âpprndtt Ir

h"*nu^
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rraua|'ng t'h¡t ths oo¡¡arntratLon of r¡1rÐ bt rul¡*ratr l'a

ncglt6lblo *c long a; frcr si'nr Í.r prcrcnt Ln tbe orgaulo

¡rhaæ, Ío Gr¡¡ rrd.to Èbr crprratioa for K, æ

[n¿r;ou]

ìl^s o,. '4*A

túhcrc [t+eoOl, * ["], ¡cf¡r te ttrl ¡o1¡r cors.ntËttlo¡¡

of ¡¡l'u¡ rul'¡Éurtr rnd f¡ro a¡f.n¡ tn ttrc orgrnl'c pùrco

rce¡rætJ.rrlyo

ßt 3

t'bo aotivltLo¡ of cul¡rhurlc aald I'n tÏ¡e Bguoor¡t

pha,rrl üor.e sbt¡fncd uclrrg thc cgr¡atl.on ueod by ,{11cn7,

r¡d v¡rrt.getl2.

3

R

(2.?l

(e.e)

o

fu Tif or* a c3.la

Tt-

- v, ¡G

rdrrrr rrn rolel ¡otl,rrlty escffLcicnto

c+ r E¡¡r Lonto rolrl,l,tyr

c t ¡o1¡l ec¡omtretfon.

Vrlurr of tbt üorrr relel ¡cttrlüy scrffl,c Loat [1 lrt l.lrtod

ln ll¡rs¡d en¿ Oyr¡F for vrry1ne ru$ùuf,Le scld;lrlLtl'crr

ÌlolrlltLrt ttrl¡ obtalnad fror¡ nclr,rl.tl,cr ruLng tbr ¡elvcnt

drn¡l.ty g 6tvu la nllandboot¡ of, Cb¡¡L¡try and FÈy{'crt3l.
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It rhor¡ld br pol.atcd out th.at for tt¡{ ¡ l,nl'tl¡l uorls on

tl¡e fonetlon of ttre arn{nc tulpheta, ttre co¡rsontra,tLonr of

ru1¡rhurle rG1d Ln thr ¡qu.o¡¡g dracct nnl ró 13r thrÙ

¡olarltlGt ü.¡rr egulvrllat to rolrlltlr¡ rnd tb¡ valu¡

for T3 -t- trkan ar r¡aftyr lfom?.rr for ühc follcutng

toctÍon¡ of ùhls ehaptcr lt rg Ð€ll.r11f to ooavcrt

solar{,ttc¡ to ao1a1l.tl61 a-ad obtrln thß gorne.¡rondl'ng

valu¡¡ frer lfe"rrrad rrd O¡tnr

1är rÊrult. of, tho a¡tllctl,on ll¡¡ctlltlc¡¡ù. fof

tht fotutLon of tho l"¡{r¡. lul¡rhetr lrc drOrn ln üe,b1o 2"3.

ttc eonOrgtntlOn¡ sf ¡r¡l¡¡¡ ¡rLd l'a tlrOlc O:rpc¡:i'Ëôntr rcrc

Ln thr ranglr of ooOlx to Orfol{r

Tbo valust for tb'r

Èqtrcsur $I rrlr¡¡t rt Çqullt'b

for tbr tßttvl,tt cr of the aqucour gulphuri'e Êcld lolutl'onrt

rnd tht crlculatcd laluc¡ f,or Xrr ¡fe ¡houn ln ttro trbl¡¡

lbo v¡l¡rrl for X, eÉvoa Ln trbt¡ 2.3 rbov oon¡ldcrrblc

vr¡{.rttca .vrt¡1 thet¡g, thry ¡¡o of thc r¡¡¡o ord¡r¡ frr

rilt.ott for thl.r lr thc tnabtllty to ¡arelrrç th. PH lrh¡¡

of tlrr rqu.og û¡¡¡ rl.Èb thr pracl'¡l'os nÛÊ.¡.lly to obùel'n

rrrrT eo¡¡tant Vrlurr for Xro îtrc eqrreour rslr¡tl'on¡

aontaLæd con¡j.dorrblc ¡æunÈr sf llo-rr'¡l rl.coholr flhl s¡

T-



Î¡blo 2.)

a

þ+*'nlInltl'al ¡rrnl¡¡
conconttrrtf.cn

t{

o.10

o.10

o.10

o.10

o.10

o.lo
o.08

o.ol
o.01

o.o2

o.02

Aquoour tË vrlrrr
rt cqr¡ll1br{un

4.lr8

\,96

5.16

5.b5

5.61

5.óO

7.53

5.6L

5.76

5.68

5.?6

t'lolrl oorocntrno

CxlO 6

32.26

e4.ltg

L?.52

16.18

12.68

l3.bl
If .85

13.o9

1o.73

tl.96
10.73

H¡EO¡ ln rqu. ú,r hf o*^t1or6 trrrlo-15

n
o

782

)95

103

77 t8

þ.7
23,-4

2t.o

21.O

!9.4

9.64

E.8l

Lt&-3

fi7
2t5

L69

El.5

96.b

111

89.5

49.t

68.¡

49.J

t.8
6.7

h.g

¡.6

3.8

t.b
1.8

2.4

)19

1.4

1.8



Î¡blo 1.3 oontdo

[.*'et] Aqr¡aq¡r Ët vult¡o
rù r$rlltbr{ul

5.77

5.71

5,92

5.92

6,on

6.o8

6.oa

5.96

6.o5

I¡l.tt¡l rnl,u
or¡srntrrtloa

lfo

o.o2

o.lo
o.o¡

o.06

o.o5

o.lo
(}.10

o.lo
o.lo

llold ocnolattt.
Ef O¡ 1n rqu. pù,.

cr1o6

l"f o¡a 1016 f,r¡'lo-15I

R o

8.81

?.8O

b.65

3.11

2.69

2.29

l.tl
1.gg

1.78

11.55

IO.Et

?.60t

7.64

5'68

b.lt$

5'-6ê

6.gl

5ô6

5ß.j

to.E

17.8

17.8

7.3)

9.5Ð

? "33
L?.62

6.t5

1.t
1.5

?.6

1.8

j.7
6.5

2"t6

l'5
2.8
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¡plrca$rd to hrvr ¡n cffcot cn the 61mr clcctrodr crd osurod

rolr d¡tft lÉ th. ÊI ro.d.lngrr fh{r ürrr t}or.lbfy d¡¡r to

rr¡E ki.nd of ¡urfaca ¡otlesr l.E v1cr of trho rurfrcr.*otl,*r
pro¡rrtirr of Lro-clrl r,lo¡bl. â1¡o tbr rd,r lrttr
tlrlprtlrr¡ h¡yr b¡cn räora to bc r*¡rfiscætlrr rgtntr,
r¡d rl,noa ùho rquoour lùeær rl¡¡o¡t çæt¡L¡l'y oonÈrl¡od

tracr¡ of tlræ¡ laltr, lt ¡18bt br rr¡rGù.d tht tbr¡r ¡1¡o

rould Drvì! ra offrct on thr glurërot¡eúr¡ thi'¡ rurf;aoc

offcct rddad to tha *rual dLfftoultl¡r fa lot¡urlng ÊI

vrlu¡r 1¡¡ urrbuffcrrd rolution¡ of ¡r¡ch l,cr ooLdltlcr¡ rarr
prcbably ræponaLblc fcr tlrc ralÈtæcd lß, vr.lur¡ rbo¡n La

trblc 2.J.

teRvcr. thlr ryrtcnt{o dowlstlsnr ls rr¡rortrd by

.L11¡¡?f 8 ftt $'¡{-g-egtylr¡ts, l¡t¡l for &[-n-d¡,cylad.nr la
bon¡¡ar n¡Ft aot rp¡nnntr th¡ rrlucr for fa found Þf

^U¡¡J 
for r O.tO¡,í ¡olutlon of ùrl-4-cotytrd.æ ln bengo,n.

ero rbou, for tba ¡ahr of ouparl,lon, l'a t¡bL¡ 2.b. IÙ

a¡n b¡ f..ú tb¡t thr vrlu¡r for fl oty ryrtorrtlorlly lp¡

rbeut fO t fO8 (lol/f . )-4 .t f¡hr btgh.f tqrrl.{¡r rul,püurl.o

raid ratl,vl.ùl¡r to rbe¡¡t z r rOB (lolr,/I. )-4 f,tt thr lowr

tull¡ü¡rrrl,o ¡ßld ¡otlvftl¡lo It ee¡r ¡1ro br t .[ th¡t th.

rrlr¡¡¡ fcr Èbr ô{trÐrûul tul.pbrrrf.o esl'd rotlrr!.ùl'e¡ ¡ù



îrbl¡ e.å

Îb vrluor of f for tbr fen*ùlrn of trl.

rtrlt¡tr l'a brnra.. g¡ forrDq bv Âl1ra7

T IrrlOkfo4^ t

r¡l

tag -g

lqþ
EOO

68o

:þo

too

tro
2lo

170

ulo

E5

lr
38

rg

9.í
l.E

7M
æoo

1æO

,n
300

16'0

E1

52

,2
22

7.5
b.E

2.9

o.E9

O.rg

72

,,

tg

tl
7.5

5'2

J17

3.O

2.7

2"6

l.t
LrV

L.5

1.6

2.1

fhc trlu.. 1¡ tÈ¡ ¡berr tabl¡ wGrì¡ cÞtrl's¡d

fror I 3ürlth.l'crl npnøætrtl'o of All,¡ar r

¡¡¡ultr¡ ræd, ¡o .ür cüly rppfrorllrùor

t
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Gq¡¡tllbrtu¡¡ It fou¡ld by Al.lonr ef6 son¡idcrably grerter tbtn

th,o¡r f,otrnd Ln ùho Ptlr6tlt etudy. It rhoutd rleo br pol¡tcd

out tb.t, rlttrsugb tho l¡lglrslt Ëlut obtrtncd by Àllcn fer
r1

ütrr retþL*2Fato¡J ¡ l! rhorn. lr ütblc 2.4. ræld 3..r

-

R,
üo bc about ten tluos grìÊatcr th¡n tþc hlglrc¡t vrlua ¡lrotrn

Ln trblo 2.J for ü(3r5r5rtr:tnct¡.y1hcxyl)a-¡nor tb.. actr,lrl

dlffcr¡no¡ |n the oon¡rorltton¡ of thc üuo ¡*rm.m luttlvrd

!,¡ only ¡n11. tÈ{t 1r bcolu¡¡ thc oonoentratl'on¡ of frcc

rn!.ne ã,rì¡ ao am¡ll for tlrc hl'gh¡r aqu ouô ¡ul¡ùt¡rl'G 8cl'd

csttvl,tlc¡ tbat I Yrrr1r ¡aall sh¡nto ln thc cenntrnüntloa

of tho for¡rr tt ll Glu¡' a Tlrty lrra;r ¡'rrsl I'n tho vrlr¡¡

fer tbr rrt|'o ["¡*"0]. . ÎÈur tho rcor¡¡'ae I ot thi'r ratlo
R2

L¡ rtrot6ly dcpcndcat co thl proof.llon rlth whl'eh thr

concrnùrttion of frco a¡tnc f¡ dctcr¡ln¡dr

ltc rr¡ult¡ lholn l.n trbl¡ 2,7 öet thorcforct

ru6grrt thtt thc fotaatloa of tl¡r anqla¡ rulpftatr for

dr(3, i, !, tr:lncthyl}le¡yf )eæfrr dtrrolvcd Ln I'ro-esyl

alooltol f,6.t obcy thc c*rlttbr'|r¡s hs al do¡oribcd ln

cquattoa (Z.rl, ovür fþ¡ l:r{tl¡f e¡a{nc col¡DCntrÈtùon frÈ48:É

of O.OI.M to O.1OÊ{.

Tl¡e nluc f,or Írr obtrl'acd fær trbh 2.3 I.

rpprorlrtcly (S+3)rror5 (nort/l. )4.
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trti rrlr fcr Il 1.. qËtü. lrr¡11 rd Lr rrdrt
Ënrtrr tttt tbr rrlur of o.etrfou(nke/L.)d f"-.a ry
naltfatrS fcr dl.drcrf¡¡far i! b.úsÐ¡ Ecrrlr1 pnrvlær

rtudlrr ù¡úr .bcra ùh¡t ùho r¡lue ú ÊDô .qrlf.1l.È'r.:l,r¡l ocn¡tr¡t
ü rtteqlly drpendent cn ttrc dl,¡hotrLe orantrat of, tlrr rolrrnt
fer tbr rdÐr rd re n d.aÞt r¡'¡¡¿ct r r¡lrr fcr I, fcr
áf (9. 5r 5r trl^ntlryfhrryf)rrúr dir¡ol'wd, tn l'ro-.ryl' rtoebcl
Slcb Lr lr;¡rr th.Ê tbût for dldæyfarûæ éfæsllrd LE

bætru¡ trt l,¡ rl¡c porel'blc ùb.t thr t*rlel.ty ef
di(3.í¡-:trtrünyls.rvl)r¡tË ny bo gærËrn thrü tbrt cf
dld¡oft¡d¡cr ¡d thl.r ocsl-d ¡1ro r'tæ¡rst for Èh¡ la4lor

rrle d fl fol tho forer d,n¡ Thl.r dtffrræ¡ I¡
bglof,tl,cr, bovrlcr, brtvre, tno crraltù¡È rr¡Ú,1¡r td'Ðtt
l*ertd ..GE tô Þr l¡"*¡.fiîl.el,Çnt to roccqt fcr reb ¡ l¡rtp
diffrææt Ëotnon tàr f,, vrlum. ttiü ru¡3crtr tÞùt ûhl

rolvmÊ for thr t¡f¡o éoet }'¡rr rn f,ryortrnt rffrct s¡ thr v¡lur
far tlrr onnll rç+rlll.brtu coartraür r¡ ænùlerd tbo.*¡o

tà¡ e¡rËúl rqd,l;lÞ*{.u for übr o*t¡notlæ, {r oæ¡¡etod

ef r¡çrnl leáitldrrrl tqu:[t[br{.r¡ l¡ lbollg La À¡4rgflr I,
È1,.ù .æ ü¡lrÈaal ta Chr vl¡Lq¡ frcter¡ l¡¡fh¡¡æln8 tù.

r-tnotÅC, ¡rlsb L tb. brtlc:ltt erf tlrc rtllrr, th¡ n¡tn¡n sf
¡¡¡r ¡elr6t fcr tÞr rdnr ¡to. lä. d.i.trtbn¡ttc¡r eú thr

rd,!. ¡útr Þ¡tme¡ tb rqq¡æ¿ r¡¡d tb¡ ori¡r¡La DÊa.er Lr

or of tümr l¡êl,rl.durl oqutltbrlrs rtrsüacû.f ldt
nrt¡rrrlly raorr3h, Él1 br rtnon3ll drpæú¡at oq tb¡ nt¡ür
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of, tbc ¡olvcnt for thc ad.na¡ A rol,vrst rhj.ch lr norr
cor¡ntl'blc wt.ùh tlrs e¡nl.na fâlt. vl,.l.l be cx¡r+stcd to gLvo e

htgbor val'rp for ttrc ovcral I cqrd,1l.Þr¡{,rn conttq¡rt thrn r
cólvent uhl,oh 1¡ lcr¡ coapatlbh r¡ith thç a¡sLnc ¡altl¡

Thc 1æg cb¡l.a alh¡¡laalrnodtu ¡eltr af,r ê.¡enÊLally
raoep-lL}¡'cr Lr unturt, co¡a¡lrtlng of pslef and ¡ron potar

rcetl.on¡. Tl¡o bcb¡vLoup of roapr tn soluùloan rrtùh oEEânfG

¡olvcnÈt l.r rtnoagly ttcprnAlnt, acoond!.ng to *IfrgSnr,cnl32,

on thc nsturc of thc tolvcnt. I¡r al.¿oholr toaFa aro

silolcoularly dl'crelved bcceu¡o tho aloohot' solccul.c¡ Èrrvc aoüa

afftnf.ty for thç polar ar¡d nôn-¡rolar r.ötlonr of tho toap

urolcculcl, End oa.n aol.vatr þstlrr On tho oùher he¡Ðd 1a r
6s¡-¡nlar rolvent, cuel¡ an bÈnrono, t}¡cro 1¡ atrong sol'?atLos

of the hydro+arbon ctralal, but nr lnt€raetlon of thr Fola'f
Ëhoadlü ütth ths ¡olvonC aolcculaa. Conrcquoratly¡ th¡ polar
ihredtü aFr pudrcd out of colutl,on, a¡¡tl ¡alcel.lca ara forscd

¡rt th thc pol-af G:r-oup. tr¡¡qod to thc Lnridr of, tbo d.ccl'l.c.

A r1el.l.ar cff,rct ba¡ Þccn fotmd r{tb thc lon6 e}rrln

aLk¡rlanloal.u¡n aaltrr Er dl¡cu¡¡od tn Ghrpôer b of thf'e tlrcrtrr
a¡rd tt ï¡o¡ bocn llhourl tha,t df (3,5¡S.trtnrthyfhoryl)e¡noul-rn

rul,pfrrata l¡ solco'ut'arly dLarclv¡4 Lt Lrc-rr¡rl alocbal, ülth
por'hrpr aæc &lr¡ocl,atlol, l¡n¡t fa hfgÈfy rËg:rc3rñd tn bea¡¡n¡r
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It 1¡ nr¡t u¡rFrôron8,blo, ttrcreforg, to ÊtPtct th¡t

ln ¡ tolvent Juctt at Lto-{rÐyl eleobolr rhi.ch Ir æro

cotÞttù.bl¡ thrn bonscn¡ rl,ùh, tlrc a¡l'nO lrlt¡ tlrc vrlul for

thc ovcrall rqulll.brl-rr¡ Gon¡t¡nt E{ght b. lrr3rr thrn for

bon¡cncr In f,act. the la!.uc obtrlncd for tr, fer

df (1,5r 5r ùrtrthylt¡c¡yl)r¡rfrr dLrcolvsd lÃ l¡c-r¡!rl' alcobol

¡r¡E6ottt th¡t tht¡ l¡ Lndrcd ror

1.2 Il¡s fqlE¡tt'oa of tÞc aafno bt'rqlûrtq

Îlrc oqulll,b¡-tum Lnvolvrd ln tbc foruatLon of tho

ü(3, 5r 5r trl,oet¡ylhexyl)ansen.Lr¡n blrulpbatc c¡n bc vr1tten

la

R#f orro + *f oun zrúff o{

rhcrr ß tbr oqullibrl'r¡n oo¡rtant ir 6ivra by

E
4̂r (z.g)

( z. ro)

o

2

2r lna¡o4 )o
E2

r{n¡¡o¡). . lr2sob¡

Br nard.r¡e th. arcunption at Brewl.ourly ÈhrÈ ttrc ecülvtty

cocfficlantr of tlte apeeLcr Ln tbe oræ¡rle phare ço cqull

to unlty¡ and by a¡ar¡¡¡lcui that !,n the [}rät.nea of anl'no

blrulphatc tl¡o ernount of frcc a¡aino i.a ne61lglblrt r. eatl

*rlto tlrr crprrr¡rJ-sn for Í" u
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ïz (a.rr)

(e. rz)

fFÃzsotþ ' loforu

Yhcrr [*fool, rtra þ+¡"Jo rrfæ to th¡ rol¡r
oonscntntl,ea¡ of ¡¡stn¡ btrulphrt¡ and a¡nfn¿ eul¡ùrtc ln tb¡

orgrnlc úrrr ror¡nctl.veltr

Eqr¡¡tien (a.f f) can bo vrl'tton 1¡ th¡ logÈrtthslo

f,orn rr

'"" ffi" 
E ros bfonn * toe r'z

['ur"= "u]l
Tçtr"-{

A plot of log

egaLnrt t*'""""o chould gi.vr a ¡tnl.ght ll'n¡ .of rlopc oltl¡
ba

Tt¡e r¡rultr of thc c¡tractlon equilJ.brl.a for tlr¿ ferxrtlon ef

Glra a¡¡l,nc bl,rul¡ùate, arc ¡t¡o¡n f'n tablc 2.5. lbl

conemt:natloat of a¡¡l.ne urcd, Ln ttre¡e experlæntar st ahorr¡

f,n thc trblo üeñü Ln tb3 fang. of OrQllf to O.lOlt. Th.

varuor for tlre rstlo F¡"u]i , trro aqll.or¡r aulptrurt c rald

F-æEJ;
r¡oI¡rl,tlsc a¡rd thc orlculatcd uol¡liÈl.rl¡ tbc orl.euletod

¿otl.r:l,tÍm of the aqrrcoue ¡cid aolutlonr. rnrl thr t¡luo¡ for
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K, er al¡o oh€rn Ln tho trbbo Tlro rqurour rulúur:Lc ¡c!.d

sctl.rrLt!.e. rr¡Ê cgl.sulatcd uriag rquatLoa '(Z.g). Th.

¡clart ticr of rulptrunLc eotd rrrrt co¿ærüod tc ¡o1alitl,t¡

uring thc ralurr of tlrc rolutl'ea drnrLti¡¡¡ thr vrlu.a for

thc rean ¡ol¡1 rctLv{ty eocffl.ol'outl urn obt¿f¡¡cd urLng r
grrphleal ptot ef rrluo t of T, for vrrl'or¡¡ rul¡ùurtc aol.d

rolutlon nlohlt't1ct l¡ Bl.vrn ,i t.-r.d enú n**F.

It sr,u bo tcrn fror the trrrlo that thl vrlur¡ for

f," anr roe¡onrbly eon^rtant ovcr tlro eonccntratlon rìs¡r6t

rtu.{r cd. Thc rvrrtg. vrlu¡ for ß" obtrlncd fron tablc 2.5

tr (t.ralo.z)rrot (uotc/l.)-2.

Tbe nrult of tb¡ legrl.ogr plot 1r rÌ¡orn l'u f,lgurr

2.b. A rtraJ,ght lLnc Ls ocrtålnly obCrl.nd a¡ predlcted by

oquatlon (e.fa), ¡¡rd tbe rlo¡ro of åh1¡ llno tt O.?5t vlrl"ctr ll

tr¡ cxocllcnt tgrur&rlÈ riÈb Èbo crpootcd valr¡c of oat.

The¡c rocult¡ ¡trow tb.at thc cq¡rl.l'Lbrd,ua lav u

d¡rsrl.brd by oquatlon (2.9) L¡ oortatrrly obcyod orrur thc

raf¡a conccntratl,on nr¡lgio rtudlcd.
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a
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a

t'hc extraotl.on of eulpilru¡Lc reid by ths tcrtl'ar'7

ar:l,nc va¡ suotr 1c¡r €rt.nrlT3ly ¡tudlcd tha¡l thc ertractlon

bf tlro .tcôtdarT ¡a{¡ç, llncc only a ço.[pari¡on of Ùhrlr

r€låtivr c¡trqctLoa aùÅllùl"ct ver rcqul.ñd. It var a¡¡uæd

that the e¡tractio¡r by thc tertLarT ¡.ula¡ !,¡ l.ro-asyl nlcobol

uould al¡o follov thc rlnplc equl.ttbrt¡n lar, ¡laoe Ln tÌ¡l'¡

s¡ lvcnù therc eppaårlr to b¡ no tcndcncy for tlra sel'nc üÊltt

to aggregatcr lbt eanparlron of tho abl,lltf.cc sf tha tro

asl.ncl f¿r tho cxlractLon of eulphur{e acLd tae d¡¡trablc

¡lRoo ül¡e rcsondary a¡nLnc vat før¡nd tt b¡ rut tablc for thr

c*tractloa c¡f, ferrlc Lron fron aqu¡lor¡t rulphatc solutLonr

uring ¡olvcntl ¡uch ô¡ bcnzrsor xlh¡rcal Èhe tcrtLarry osl'ar

dLd aot c¡traeÈ {ron rædcr any couáItlonc.

e.l lbe fornatl.o[ of t]¡c æ1nc lulnl.etc¡

Thr equlllÞrl,rn lnvolvrd l'n tbc for¡atlon of Èhr

tr|.( 3 t5 o5¡tr{.rcthythc-yt)amontrr rulphatt c¡n bo r¡{tto

ar l.n cquaù!.on (p.5). R. l¡ thr¡ Gaæ 1r trt,()tlt !.tr:tlothyl-
hexyl)o-l,nc. Tlrc oqull!.brtr¡r eo¡ttant l.r a6ain gtvon þr
oqua,tLon te.?).

Tlra rcaultr ef, thc cxtractlon equ1llbr:l'a for tbr

fo¡¡raùLon of tbe ad.ac eulptratt are ¿hørn l-¡ Êal¡tr 2.6.
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For tlrr l'nvcrtt"B¿tlon ust.ng thc tcrùLar? æ{ni only one

corroe¡ttntisn of tho a.al're ln l¡o-ax)rl alcotrol va¡ used,

thf'a be{ng O.1OÞ{.

The vrluec for K, etnn in tsbls 2.6 da rhou ËÐ
varLatLonr llonvor, tlr,Le agaLn may be duc to thc &tcne{ne,tJ'on

of ttrc aqucoua rul¡rtrurl.o eci.d coacontratLonc, vtrloh a¡ boforc
yerrr obta{ncd by p}I usa¡r¡rastnte Eyeu Êo, tbc valul¡ for
I(a cre of the a3.Etc order, ¡r+d do onça €al.n gl've eup¡rort to

tbc ct¡ullibrlt¡r l¡c for ttre fo¡¡¡tLon of amlnc eul¡ù.atc. The

rystenttc ve,rl,atl.onc found by *l1an7, for f¡{-4-sçtylanntnc

¡rr nst' LlDl¡cncrrt frou tlre rc¡ultr ¡houn l'n thc tablc.
Tne virl.uc for B, tr (r.rolr)rtol4 (note/I.)-è.

ThJ.r vrh¡¡ L¡ roneuh¡ù lor¡r tha,n thet obtal.ncd for
tho rcoonda¡y aarlno, Ln fsctrl.t le about one tonth lowarr

Thfu l,¡ duc to tho lonr be¡icl,ty of ttra tertl.ary a¡afna rttrort

pXe, rr,luc ur¡ fou¡rd te be ?.h5 coøpa¡r;d to 8.72 for ttrr

rceoËd¡¡T 4-{îór ar dfror¡¡tad 1n crÉpÊrrL¡scntal. ¡cotisn lr

For ¡ racondaff ¡nd tortÅary ¡¡rine ef oor¡ranblo

bul.eLtl.cr, onr ul6bt h¡n trprotod a blghrt Xl v¡lua for ttrr

t¡¡tlary ¡¡l,n¡ th¿rr for thc ¡ooondatT o¡¡¡1no r{rply on th¡

groundr th¡t t'h¡ rolvcnt, Lro-¡.¡Jrl alcotrol¡ rould havu ¡

lrl.6hæ efflnl.ty for tt¡c tcrtf¿r:r e.ml,nc aulphaùe due to tlrc

pr.rr¡a¡rcla of tho eddltl,on¡l crrùon ohel.no thlr rould porrlbly

tc¡rd to ¡¡kc the r¡nl.ae rul¡üratr ar¡ê J'¡g-r¡¡yl ¡leshoi Eolst

corprtlbb ¡
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It tt ttûrr¡trttnt te Gor¡nrr¡ thl'l rrlt¡r fcr It
rltlr thor. fosd .for tr:llg-æÇfæfr ¡nd tr.:1-gràrqrlrltnr

dl¡roñrð f¡ banorr tt drtordrd ÈY VrntrteE ¡nd

Ë.ùatrrlÊ. îb.ü usrtrrl ebt¡tn d v¡lurr of [eg?ïlo8

For¡/¡.)4, ¡d o.h5ilro7(rrr/¡.)'& rl¡üctillly fer tùr

tn ¡rln¡o

Iû ræ1¡r ..ül ranrrabl.c thlt thtr rlÐ4f Ls!Ð

Llcruæ b It fbr trt(lr5,trtrlr.Èrylbrr¡¡l)-rrlr 1r êuc tc

¡ htf,ott7 óf.ff.nrnrB¡ elæ. rDûr m b¡r b'.ts sr65ætrd fæ

ûhc rænárry rÉ¡rc tr th. dtrcr¡rrLcn æatiq l.l¡ l,¡ rerr
probrbþ ùr Ùc tht grr¡trr eqrütÞt Alüt cil¡ tùt r¡nirr¡ ¡altr

Tltb l,æ-lryt ¡l'eoËol' tb.D {l'tb benrrro

2.2,

Ër ¡çrtl.lbrl'r¡r Larol.rrd t! th. forrrtl.cn Ûf tÞ.

trf (3, 5"5oût:1rrthyfnæyf)nd.n bl,nrl¡Ëlüe or¡ br vrl'tùcn

¡r 1Ë rqutl,æ (e.9)¡ R ln tl¡.tr or¡r lr Ùr¡(3r5r5¡tr{'

nthylÞsyl)r¡[uro Ê. .çlúlllbrC,rn ooantrnt lr rgatn ttT-rlr

by r¡¡uaü|,æ (e.lr).

h¡y tra r-¡¡¡¡-{reù¡¡ U.3o ol¡¡lcü ¡¡¡Û tc ü¡trrril.n

tÞa .fiullLffipl eo¡¡¡h¡t f¡ra th¡ f,cr¡rtloq of tÞ¡ trrti.rrt

rd.æ Lú.rulú¡tr o Îbc tattt'rl rd'¡. Gqn'B.Btrrrtl's |'n

orßb G¡¡a nt OrlÛt{¡ Îb¡ r¡rrelt for th¡¡e ¡elrtllþr:t'¡

lqr dæsn ln t*bl¡ 2.7 t
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tho v¡luo for Iß" cbtrt,rtrd frol ühr t¡bl¡ for tl¡o

foru,tlon of thr rrLnr bl,tul¡fnrtr lr (e.?3! o.lllrlot
(rolrr/f. )-2. Tl¡lr nlr¡r f¡ 6fl¡trr th¡¡ ttrc cer¡æ¡¡orrdlnG

tr" vrluc for thr recondrr¡r ulnl by r f¿ctor of lbeut tuo

rÀtcb reuld tu3gtrt thrt tb rfflntty of l¡o-rryl rlcohol for

thr trrtf-rrry anlnc t:Xt¡ 1r 6n.rtlr tbrn that for thr

rtco¡rd¡ry ¡¡1,¡o rrltr¡ rh'Leh.¡ a¡ dl'lcuÚrd l'n rcotlcn 2' I

tbovt, l,t not u¡rorlo¡¡blt.

3'
lj¡trr rnd lro-rryl ÀþÛbel¡

Irurirg tt¡c ¡¡tr¡ctLon vorils drrcrábod plrvlau¡l:r

¡¡¡tn6 !.ro-a¡¡yt sloohol Êl th¡ rolvrnt for tho rclner, lt n¡

for¡nd n G.rf¡ry to d¡tcrtl.nc th. dt ¡trlbutLon, LÎ æyr. et

rulpburio ¡old bet¡trn ntrr end 1;¿-a^EI1 rlacbel ltrclf¡

It rr¡r for¡¡rô thrü trnenlly l,a tbc constntrrtLon rrngr of

rqu.ou. rul¡¡trur{c rcl.d rofu¡tL¡n¡ tuülodt ln th¡ P'l'Vloüt

vorls, ttrr ¡¡ount of, rcLd ¡elub1e ln L¡o-e¡yl rlcolrol rlon¡

rrr nrgllg{blcr Ho*cvrrr at ¡r¡ah hl'5hor aquaot¡t lulphurlo

¡cfd oc¡orntrr¡tlon¡ (6pet6 thls rbcuÈ O.lfX), uhloh ue¡rt

c¡ly uÉd ln cn¡ or t¡o ü¡rælæatr rLth th' ul¡¡lt thr

dLrtrLbutlca ef eul¡ùurLo rctd bct¡¡cn !¡o-aryl aloohol

e¡rd nt¡r bccrn lp¡traollbll t

llhc dLrtrlbutl.en of rul¡*rurl.e rßid brtrrca ratrr ¡¡ú

t¡o-a¡rfl rlooÈo1 ¡heuld fellos ttrr forr
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(e. t3)

Éorr (*fog.-U.)r d (tt¡o¡). .- tb. trúl¡roelatrd rold

La tho ¡qu/terú aad eryrnt'c Phslot mr¡rcetfvrlyo b th'

dlrtrtbuttoñ oon¡trnt or d.lrtnLbutl'en 6tlo tr gl'vcn by tzbr

fol lowl.ng lr¡rroraLorl.

b
tf on. (e. r4)

("fo¡.,*.)^ å (u¡o¡).

r (ttrsog,,*. )¡

¡td a(E¡sob,_¿. ).o 
.* ùho ecttwttLos of

I

rrborc t"tou"

undfr¡oclatcd rul¡rhurt.c ccl.d Ln th¡ orçanio aarl aquoour ¡ùarog

rcrpcotLvrly.

If, lÛ ¡.tuÐ th¡t thr rctitFfry ooofflolcnÙ of tþe

¡ulpburl.c tel.d tn tþ¡ orglnJ.c prba6 Íe unLty. cqurtt'oa (a'tb)

cln bo rrLttrn rr

b þrrsoul (e.t 5)- o
t(ne"o4*.u. )u

yhcrc [n¡OO]. f" thr eolatr eo¡rc.ntntl"oa of rul¡Ërurla rcl'd

ln ttre orgrnl,c ¡úrurr

Tebl0 2.8 lhov¡ v¿lu¡¡ for tl¡c aonoontrrtl0n of

¡ul¡ilrurl,o ¡old Ln ttre oEg,r¡rr,o nh¡rl for v¡rLour æ1rrttlrr

of, rulphur{o tol.d {n tl¡r sq¡uroru ¡ù^orc. the Gorfoapolrll¡ts
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notalltl.Gt e¡d acttYltlti of thc total rul¡rlrurlc act'd er'

¡13o tho¡rro It c¡n br tat¡r thrt thc cor¡ccntratl'oü of

rulp¡¡urlc told Ln th¡ orgrnf,c pharc Lnorcr¡cl rrttb

Lncrc¡r|ng oonocnùrrtl,o¡ of rotd i,n th¡ ¡quaaua ¡ùraroe

Zh¡rov¡kL and Þ1¡1r.$.33, ead lfbltchcad ¡nd Gr¡rrfcopltlSb ntd

fo¡¡nd thir to bo !e for tlrr e¡tractloa of rulplrur:lc rold

fro¡ tflusou¡ rolutlon¡ by revor:al oIygGIr contatnfng ;olvontl¡

l'naludJ,n6 lro-aryl alsoholr

t,ror35 t¿¡ otud!.ed thc dL¡tr{.butlon of ¡¡ltrl'c ¡eLd

brtreon w¡tor end dlotlrylo¡¡ Ë!yco1 dlbutyl rthert and h¡¡

deto¡'g¿nôd tbr retlvlty co.ffl'clontl ef undL¡¡ocl¡rtrd. nltrLc

rctd Ln ùh¡ orgrnlc pÛra¡¡, by e l¡norlcdgo of thr ratlvtty

cocfflclsnt¡ ef tho ûcl.d ln ttrc aguÊor¡t ¡Èaror Tb¡

th¡noodlrnrnl.c cltalcÈlûÍr or dl¡trlbut:lon eocffl'clent for

nltris aold in tbl¡ ryrteu l'¡ dr¡orlbrd by tbo rolatfonúlPt

b !
no'To
-m

(e. ro)

Ìtúr. -oTo Ls lt,r ectl,vlty of nltrto acld 1n tlrc organLo

Irhrf., anA a.,ft rc tbc rctlTlty of u¡dl.s¡ooJ'¡tcd nltr¿o rcld

Ln thr rgu.otll ¡Érare. 8¡r knonLn6 tt¡c I'ontratLoll con¡tant

for nLtrto rcLd Tr¡sk ra¡ able to oelsulatr thc actlvity of

tbr ¡¡ndlr¡ooiat¡d nl,trl,c ectd ln Èhr ¡qu.or¡t pha¡c uling

tl¡c rrl¡tienlhl'P, 2ryz
\{t t

-

I
Ett'To- (e.tz)
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vhrr¡ I Íc tho L¡nlz¡tLon Fonrt¡¡rt for altrlc ¡ol.d, .t f. thr
¡¡Gr¡¡ Loal-c nohll,ty oî al'ürl.o aßLd ln rqtroour ¡o|'uùlon, r¡d
T3 I thc ¡¡rn uelal aotlvtty cooÍfict,csto

tbi¡ tr¡rtnent ou br rppl!.od to th¡ ertrectLen of
rul¡ùurtc rol,d by l.ro-anyl al.cehol¡ ¡l.noo Lt f¡ ntce.B.ty tc
obt¡l.n th¡ aotirrtty of r¡sdl.r¡ocl,rtrd rul¡ùurfc acf.d l.n the

e'qu.ei¡r Fh¡,rt ¡r d¡¡crl,bod tn cquatioa (Z.tf ) to obÈafo tro.

nrc¡s'5 t¡¡ tuggcrtod thât nLtrtc ¡cl,d t'¡ t¡trrctcd
by dlcthyhno g1ycol ditrutyl other ¡r ¡ hydratr ¡nd úr¡t6c¡t¡
th¡t r trydsogon bondod r¡reol.o¡ 1r f,om¡d lrcl. rl,

EUH $

&

#

*

o------II
BUH Q------ljf -O-H0,2H

Tho ¡rtnotl.on of r hydretc !.c ¡lrc ruggcrted for tho

ertnotloa of rulplrur{.c rcLd by tributyt pboa¡rhatc, and

Glgn¡nov ¡nd p6n¡r¡¡¡rJ6 *t. fsund thrt up to Jl{ agrrour

rul¡ùurle rof.d tha ooepf.o¡ H¡SO¡rÎ1BP .N,AO lr forrd. For

hl,6ùrr oeneont¡¡tton¡ ef rul¡ùurlø rol.d thcn 1r rvl.drncr

for thc for¡¡tl,cn of th¡ eor¡rlox HASOI.1BP.II"O¡
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Sul.phurl,o aal.d, lt€ravor, dot¡ not G¡trl€t I'nts

klto¡¡orf athorrtr ¡nd olter¡r h¡t dool e¡tract I'ato alcoholct

ar¡d ¡soordlng ùo Dlaænd ar¡¡t fusktT thost factr lllurtrat¡
g¡¡ çorrpntl"tl.on Þotttcú vatrr and tlrc orgenl.c nolv¡nt for

thç rcl,ú,o Sulpburl,c ¡sld Lr }norr¡r to hgvc a .t¡'oa6 prf.ns¡y

lrydretl.on 1n aqrnout rolutLo¿ artrl.ng frOn Ètrc prorcncc of

2 ar¡r-. arû 2 hydror¡fl - tr¡orrpr rlrlotr ce.n hydrogpn bond vator

nolrculrr vtr? rtrongly. E¡tr¡eÈfon f.nÈo elcobolr 1¡

poarLbl*. d.rncc ruch ¡olvcntc orn tolvate tl¡o srtoa a8Írt"E b4f

a hydrogfa bonÅ{n6 sochanL¡t. Itr, noË-h}rdroxylctod ¡o1vürtl,

borcvcr¡ tt.erc l.¡ no r¡ch corrpeü{ng trtdrogln bor¡dl,ng rractLæ,t

and thu¡ thc cul'phurùc ecÍ.d favour¡ thc aqu.or¡. Plr¡tô.

1!rl.¡ roul'd eu6goat that la thl'G cate therc 1r

dl.¡lct rotvatlon of the r¡adl..3ooLttad eulphtrr{o ael.d solceule

fn the orgenl,o phme by tro-aoyl alcobol by ertsn¡lvo hydrogÊn

boodl.ng. It L¡ alaoat ecrtaLn that tho.rc r"ltl bc ¡êtll

u*tcr frr thç organlo pha¡c ar¡¡å aon¡oquantly thc eoLd nay br

prftly hydretcdo

If ue tüturc that th.Ë cxtraot{on of aulphur:lc aald

þr leo-as¡rt aleolrol occun by uay of ùhe r¡nd.l'æoclatrd

¡mlroul.c, thc act!.ttty of thr r¡sd.L¡aoçlsted. acld Ín ths

rquaoËr ¡ùs.ro cs¡r t¡o related to the aetiwlty of tt¡c

di¡rocl,atcd rulphur:lo acld ln tbt squaor¡a ¡rïraae ln tho

foll'orfas rra1re It chould bc ÞoLntod out tlråt th.



95.

ooD¡Eü¡tI.tlBlæ of t¡¡Ë!.æcl'rtcd acùd ta ¡m¡æur æ lutlø onlT

È¡aooerr ¡¡tl-octaÞL lt h[gh c¡t¡GclrGrtt:tomlr snd lærrca fha

¡eûitg1tryr of tlre d,æoatçted ¡cld tll tÌ¡. .{r.Ðor¡. EürlrB orn Ë.

¡lf¡¡tt.tr$¡d bçl tbcr argtiüAty of tfp tot¡l ol¡lpùua¿c ¡ald.

tln;sqr-ol^ U?.*!t^,*,o*^
t

(e.l8)

( a. ao)

(¿.ar)

ã.'Es

y,ho'ro Kl ard Fe 8tìâ thr flrst and cscod lstL¡atl.err con¡tertr

for nrlnt¡rl.lo l,el.i, T3 n th¡ naan æf¡l aottv!'ùy ooeûGtcl'ot¡

end C+ tlre æsr tælc ælaûltyo fr eoÈirrtty of rmdt¡roc4¡tad

aold tr tl¡r üquaü¡. phece le thuet

actlvl,tt of toÊal (H¡fo¡)
( e.r9 )t(nf%r-¿. )^ - a

Er¡neælca { z.Lt} tl¡r¡¡ baooucr¡

b ["fon]. . -h::t-

srttlng thla cqt*tl.ur ln the loeprlthd'c forrn Éverr

tr"ouo

roe[n eoo]o - be 1çson^ +E



#.
vh.rrr X't . b

f,l.ße
(r.nl

th¡ rrrrt.t cf ploùtlng tbr lo€Êstthr ef tùr anl¡ùurto

rcl,d ooæe¡trrtteú tB thr oryanlc DÛre.r. eæt¡rt th¡ lcglrLttl
ef thr æù!.ytty of thc ÈoGel' rul¡¡bur{.o rctr4 þ ùh. qr¡ o¡rl 9ù¡¡r
1r rhcu ln ffgun 1.5. Â rtrrtaþt ltæ ploÈ lr eætrl'aly
ebtrLradr Ëüt tùr rlc¡n of, thl¡ l|n¡ Lr Or?2 tn¡tæd of url'ty

rr prrdlctrd È1r G1¡rÞGlos¡ (g.el). Ë,t Lc obtri'ucd rrÉ t¡ rqurl
to ?.o8r¡o'L(ot h.)-1.

Thero rnnt bc¡ Êb.rtforor coanl'dcrrbl¡ cr!ìÐr

lsr!1Ìüd la n*glcottug tbc acùl,vt Èl,c¡ of lr¡IÈ¡r¡C'c rctrd ttil üÈ.

crtunLe È¡ar¡ tht orl.gf,n¡l arlrr¡rttoa l¡ abtrln{ng

r:¡rrrrriæ (e.f 5), th¿t tù¡ r¡t{vtty ecrffLoiætt of nrl¡ùnrlo

lcl.d rstrutlon¡ t n trc-rryl rlo&t tr ruåù7¡ rot br rreatr

L¿rr r¡lpu obtdÐd fcr thr rlo¡rr of dtrtnlbr¡tloa ¡rtl'e ¡úotr
ln ctl¡lr l.¡vr¡tlgntlm¡Sr 39 n t bocs ¡r¡t¿rc¡t¡d to Þc dur to

tbl gcrqrtlæ th.rt üþ rotl.r{ty oocffl.ot crrÈr of r¡nelrr I'n th¿

cr6¡ni,e Èaæ r¡ìt o{¡uf,l to tg[ty. Thl¡ ¡¡r fænû ¡ot to b¡

th¡ cr¡¡ for tb¡ La".o*L.ü of rul¡iburt s ¡old Þü tb. rd'E r

LE fuo.rffl elsdcl rr dclor*lbod l¡ tbL¡ tbrrl'r. Ib.

¡ru4rttaü th¡t th¡ raùLvtty oocffl'el.r¡r3¡ cf, CÞ. rrt¡. ¡¡ltr

ll lilrr or¡mi'o ¡ùrrlr rrr r¡¡ttã¡ m fsmd to Èe a rcuon¡bLc

oær ltf.a Lr érrytr¡td tE flC¡¡æ a.h ú¡n û.hc rle¡r

of tbo ñ¡rtlÞt lü. obùrfmd for tb¡ lcgl-tog. plct lr

-ürrï clon to tbt pndÍctld rnlrr r
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Figure 2.þ



Í?.
It t ómtnÞf,c, tt¡lrfoær te 6rl'a r þrl,cd3o of

tbr reÈfrftlor of æt¡ihrrlc æl.d l¡ fro-qrl dccüo.l rolutl,oqo

Itor*rt¡læ, ùhir Lr æt poürl'bL udng th¡ rthod cf Îrptlf ,-
to 3h unøùltrl,rÈy cf ühe flr'lt lønt ¡¡tt"çB oonrtrst of
rulfÈurt¡ rsld.

IY COMLUSIOIIB

ttr rrr¡qltr pnrættd LE Cbl'o cb¡Iltlr rÈoü tb.t tlr.
¡¡t¡rottcs cf ¡'rl¡ihr¡#c rsld bry tþ. tcæa&r7 rnd terttuy

uú.arr, d1(5, 5r tr Èrt"Dthylhrr¡¡l) --l-r rnd tr¿(f , 5. 5, trl.r.thyl-
brxyl)r¡ll'r dl¡¡otrved la !.t.r<¡cl¡l rleshol doc¡ oÞc', r rLrpb

¡qr¡llXbrl'q l¡r crr ¡g¡ +plr¡r conorntr¡tt s rr{p. rttrdLrdt

rü¿ th¡ù ¡"tGÈ vrl'rror for tbr Gq¡rtübr{ul eos¡tr¡üt r¡r

obÊd¡rð r¡ æpegù¡dr

Ît¡ dtff,isonGo l¡ th. bart'eltl'rr fæ tbr tn r¡1næ

fr rcfl¡ot3¿ lE a, ú{ff¡¡¡ræt tn tb. rqt{l|brûr5 eærtutr

fo* tb¡ {torc,tlen ef th¡ ld!¡ anlghrtclr rhsrrl.lS Ërt tlrtr

.-l¡r 'br¡isltir fr t.ryp¡+¡¡¡t lr örùcrntatnS tb. ætd

e¡tncttæ rbl,llÈY ef th¡ d,n¡

Ér l.rrl¡ Lrc¡rcp ls thr r¡luc¡ for Êo oqtritåbrlÐ

eoanhntr la ¡or¡¡ fror r læ dt lt¡ctrl.o oe*¡b¡t lollF¡Ûù

ts r Ll3h Clrlæt¡*c cætürnt lolrraÈ ora be æplrl'nd æ

tb. bttt. af ¡ l¡¡tt6 oqnÈf.htlltt ef tbc hlGÈ dl¡lætrl,c

ooa¡tlnt ¡cl¡¡qt gç3 thl E¡,Dr ¡¡lù¡. lbr rbltr,ltt of th¡
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¡ol'nor to orürsct ¡cldr lnr¡ thercforc, bern rhorrr to bc

atrongly dc¡rrdont on thc ¡olveat f-or t!¿e anLn .

lbo vrh¡o¡ for tbc rqut rr.brr.r.u ooa¡ùrnt¡ a'
¡¡¡mrrl'æd in table 2.9.
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ôr (3, J, j¡ trLmthYlha:rYr)rrnfnc 9.72 (h¡l)xro15

trr(Jr 5r 5r trl,n¡othylheryl)r-rno '1.45 (t'to+t)rto

Ez
(rnorr/r. ) -2

1t+

( t. r8+o.8)xto3

(¿.?3t9.11)rlo3
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Chrgtrr IrI

a

I. ItrTR(IDU TIOT

tÞ. ¡ttrcctl'sa of t,roü(f¡¡) fræ rqs{uut Í¡fÈrù'f
¡elutlolr ùt bfsh æ1¡sul'rr ¡alGht ¡rl'nr bll b.eü

Lnrrrtl.grtcd ùy tns rorklllr Ba.tl f,¡ f955 flrrt DËÞllt.bed

r f¡r¡duntrl .túdf of tü¡ c¡tnctisr of frcn(rrf) frca

aflrr¡ûua ¡¡rlflrrtl ¡oluüfo¡¡ ùryr ùha rooæårry ¡rlsr flog-{¡çyl-
¡rl¿¡ d!.r¡clrcd tn brr¡o¡tr rld thtn l'n f969 Co€d ç;!Jf?
psbltåb.d r rl,¡tL¡r ¡ttrdy urln6 rrvoral a¡l¡lr dlpolæd tn

obl.o¡roforro It¡ r¡rult¡ rclprtrd ln Èt¡læ tro ¡r¡btl.crtls¡
æ. ror*¡t ¡t r trr{.lncc réth cÐ tllÐthæo

Faerl ¡tudl.¡d th dr¡nndrnor ûf tù. dt'rtrlbstl'oa

rrtlo of lron(ff¡) oa ttrr ¡flu.ou rol'd oonocatntlæ, th.

lqu.ou. grl¡ùrto Coærr¡ùrrt:læ, Ûbr oqr,æor¡r træ(fff )

eonccntr¡t:lon, rnd on thr corlo¡¡trrtíCa ef ulrlr ln tho

organl'e È¡reo Br¡r lntrrlrrrt d bl,ü ncrultl ca thc bælr of

Èb¡ crtrrctlon of r ¡nrtlr11y hydrely6d e¡ncir¡ fror thr

rgutoua pbele ¡tretr ¡¡ F¡otiSo¡ to f,orr ¡n rdduot ln tb¡ orgrnlo

ú¡¡¡ sf thc tygo (nrlUr)fo¡rFrolSo¡r nh¡rr R ll g-droyl¡

Aggd, Ðryra rnd Jrgr2, e¡ tNr¡ ethcr hlsd d¡trrd.n6

tlrc rtolchlætrry of th¡ strretcrl tren(fff) r¡¡lcl'crr fer



lo5.

r¡ür¡ottoñ ry tbe oglncrolal prl,rary ld.lÐ 'P¡'l.trrl3 81-R'

dLrrolv¡d in ch'I'or¡eforr, þr mrl'y¡l'¡ of thr rqurorrr toXuttontt

hforc rnd rftor e¡trrctLcn, for U+, totrl rul¡Èrtr, t$d

froll(frf )" Thc rc¡ultr of thl.r ttudy l'rdlcrtad e nrt Cp.tn

!n tbr or6anl.o phpr of t¡ro fro¡r(fff ) tonr for ovcrry tbrw

¡ultÈ¡tr Lonr, rh|ch or¡t bl oXplrl.nodr eeoorrd!.ng to Good

g3_âI., by mrtrnlng tb¡t thc folleul,ng fon erohsn6e r¡actLon

ooourrad.

trumillorobo . ero(so*);t + zru$rirr.lso¡);: . "oi:
(1. r)

Oood !3g1. tht¡r ¡rggrrtrd tbrt thl cor¡rl¡r Lro¡(fff ) antoa

fr(SO¡)!¡ rl. e*trecÈcd fræ tbr rqtrour ¡ùanr, qnd furtber

rup¡nrted th¡Lr lr3gertloa by g¡ru¡|ag thr r¡lctnn of th¡

r¡tncÈoé ooqrlu Ln th¡ o¡843¡tc ¡iha,¡lc. Thf.c, thoy rnl.ô¡ trl.

¡l¡l.Lrr to ùhr r¡lrotn¡r oÞtnLncd bt dh!.trklr rnd Ð¡vldrsal for

¡qu.or¡. tnoa(fff ) rul¡t¡rto ¡olutlon¡ oontriallg thr r¡ro{re

r.soil rnd Fclso¡)ll.

oood !g.Jl. polnt ouÈ th¡t tbc rpcaÜrll rYldraoc

rÈ^1,1¡ ln rtrtolrat rl,tlr ùbe ¡rørtnlrtcd o¡tçt¡ær of tùc

fr(sO¡)!l r¡rel.r¡ in thc orgrnfo pù¡rr docr noÈ pnov{dr

ftnrL proof of, Lt¡ ul.ttrærç



loó.

I¡l crch ef thcæ rt¡¡dfuo {t roul'd æ¡r t'b¡f

l¡l¡fflol,r¡t rsr.l¡, ru do¡¡ Cc prcrr, rl,tlrout eny doubt, th
ul¡t¡nco of ùbr ruggo¡tcd crtraoùrd a¡rof,orr lLtr ru
rr¡nol.al.ly tn¡¡ for thr ¡ork doao by Eræ!, ¡.ho ttIL.d
lr¡Trly on ortrret!.on d¡ù¡ to dttrt'dno ttre n¡tu¡r of tlrr
r¡roÍot r¡trrotcd.

Îhc eorlc drro¡"Lbrd l.u thl'¡ ch,eptrr rr¡ o¡rrfrd out Ln

ra lttqlt to drto¡¡J.n¡ tbc s¡ot n¡tu¡r of thc rPoolc.

o:trsotrd fros equroür tron(ftr) rul.¡fr*tt ¡olutlona by tÞt

rcqondrrT rnl,nc df (3, $, J, trllnrthylhoryl)rrrinr.

?trr greblcn ru t¡tprÊached l.¡t tl¡ro¡ Ef! r

(t) Ft,mtly, ¡¡ attespt ual m'dc to I'col¡tl thr

coaplrr for.¡rd {n thr or13rnf,a ¡rbrtc oa o¡trrctl.oa a¡nd to

rtudy lt¡ propcrth¡ utltrg r¡rctrereoplo rnd raCpotoeb¡¡l.c¡l

tcchn .qr,¡.r. t{lithæ Brcrl nor Good g!--ü3 ln thot r rtudte¡

of thc ¡¡trtetl,o¡ of tma(Ill) f¡cp rqueeur rul¡ü*to eolr¡tlonr

bry h{6h noþoulrr nt gbt r¡lror rttrapted to l.rol.rtr thr

r¡tmctcd oolptc¡ f,¡or thgl orgnnl.c ¡ihmrn ¿¡td h¡n¡¡r bÜr

rnrlyrlr dltrrd,nr Êhr rtoiebtoctr¡7¡ .Altc¡nrGllrly tbc

oosglg eould 5¡ ¡¡¡ltrrrd La l|tu Ln tho orïnrrf,e ùs,æ

rfùtrout roùurlly bet¡g |tol¡t¡ð, by c¡tlrotlng rnouglr of,

th¡ nrtr,l to r¡rct futlf rt th tÞr ooepl'lxl,ng agrst.



If)?.

Subrtqurnt grl.yrts øt thr or.ganlo ¡illero rculd æ¡bll lt¡

ccqrorl.t!'sn to b. datenttnod.

(2) Scoondlyr ¡ Putìoly pbf¡tco-obrrl'oal rtrrðy nr

Etd¡r of thc rqtrlli.brl,a f,rvolÞd ls tbr 6tnctlon3 l¡ rhlotr

thr drpradracr ef, thr c¡trastlon en elrtaÍn vr¡'tablcr ln th¡

cy¡t¡rr *¡r dctclr¡tnod. thl.r LIrù¿ of ltudy ulr lrd¡ Þy nr41

for tl¡¡ ür,tncttæ of fræ(fff ) tþr rul¡ihrtr rolut{osr by

dL-g-dl3yt¡d"nt¡ ¡a¡[ rèt.l.t Ít þ¡¡tr rulteblc ru¡l¡rort to

oth¡r ettd¡nae, doll rot rlcm r¡nbll th¡ e¡rct l¡tr¡rr of

thc rrt4sÈrd rpccLr¡ ùo þg} doüc¡'rLnrdo O¡r ùh¡ othor h¡aÄ

tht¡ t¡¡p of rtudy L¡ r¡tmrly lalurÞ1c f,or d¡t¡nd'atng tbr

oeut$br|rn Gcûtt¡¡ntr l'¡rvofvld ln tbo utraotl'ono

(f) fl¡trd.ry¡ r üp@trrcoPl'e c¡rd'aatl'oa n¡ ndl

of thr ¡rlutLær ebtoüÐt ln ectrsl. r¡tnotl,oa ü¡rrl,nrntlr

Tht¡ ty¡n of, rtudy rr¡" br¡a u¡od, ö¡t.n {Tory uy oood !.b1. \4-l

rÈ.o h¡tr rrlirá on ulÈr¡-v:l'olct .Pactr'oÜeoplo ltd'l'er of tb¡

or¡rnfa ¡ùreer Út¡r .Itr-.ticn r;¡¡t.rfrlat¡ to l'4cntlf? th'

natal eeqtlcr rPacci.aa pürærilÛo

rr. ErPPRrltE¡fDÀL

| ¡ f;r¡ç*rl E¡ÇF¡¡t¡

@¡
tB¡L¡r À¡¡tYrcdi nagrnt grrÉor
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r

Ar Ls Chaptrr 2, ¡r¡¡lr:be¡rÈrl' lcotle¡ lo

Brn¡cnr ¡

rA¡rr'1¡rr rugrat trnrdÐ c¡tr¡otrd æv¡nl tinor rLtb

Ëosce ttrl'$urte rcLd tbr¡ uitb uttcÉ, d'ried ovtr

ërtlgr fr¿ctfs¡at.d¡ r¡il f¡rrcttsn bo11ta6: lÙ 8O.OoG

eotlcctrd. (n.Pt.Eo.loc) .

Ac.tona ¡

-

nÂrrâLrlr reagcnt gradr, drl'cd ovúr CaCl2r fraoti,on¡tcdt

r¡td frrotLon bot1l.n6 at ,6-r?oc col'l¡etld.

(u.nt . j6.5oc).

Chl'orofon¡
tÀr¡hrr rreegont 6rr¡lr ¡nrlf,trd to rorovc phorgrar

-nd HCl by 1O trtraotlq)an rl,th A.# rodtr¡n hydrorlde

roluûiea follorod brt 10 r¡trraÈloo¡ r¡ltlr dLatilbd

r¡tltro [rrl.cå oüãr GrCl'¡r fneÈioa¡ted urder altneg:an,

ané frretl'o¡ bollt¡¡e; rÙ 6l.ooC eoll¡ct¡d.

(B.nt.6I.3oC). Sts¡cd u¡éer uttro'cn ryry fro¡

ßsbt. Btfon¡ t¡ta ta 3hr cl,tnetl'oa u¡rcrlnntr

th¡ chlerofoa t3r lt'aLn crÈr¡otrd rLth vrtorr túá

ûlrr tqulour utnot¡ üaro Èætrd for tsr'cc¡ ef

cblorl,de .

All othar fcattat¡ nrro rAnhrr grrdo.
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2. ¡ftrc prrg¡rEtloa q44 E¡r.Etstlo¡ ef tbc ,rroq(xfl)
Cæplq.4 ¡nû tbr e¡tnc ,SulËrtl a+d 8fQlrlú¡iç¡

2.1 Pre n¡rtl,on

t'ur ¿t(q. r. r. t*lrc.qxrtlq¡Jlìrq1olrlu*-
tros ( lr¡ l æut4!Ètc ganolr¡

the iren(fr¡) ecnpl'e¡ :rac pn FaFtd by thl gcnrrrl

tcchnlquo of c¡tractlng cnæg:h of ühe fortle Lroa tgæLts

fron tlre aqrroout phs.a to re*ct fully vltl¡ thc ¡st¡¡c 61tl

ln thr srgrul.c ¡rbare¡ ærl by nrbrlqtrcnÈly .üfllontlrg tbr

orgÊDl,c e¡trrçt to drTnore ard collrctl,ng tho rolld rcæ'lul'ng.

Î:hcr.r ar. roycrrl df.ffl.cultl,o¡ Èl'ch l,-cdl,etcly bcoø

rvtdl¡t Ia rny pro¡rooal to carrT ouü I pñpÈñrtloa a¡ob ¡r

tbtrro Flrrtl:¡r thr stnr d.iÚolvrd l.n a"a engrn:lc rolvrat u¡þ[

cqulllbratioa ri.tlr ¡¡ ¡oldl,€. rqtr¡roul l,i'o¡r(fff) rulpbrtc

rolutl,on rt tl bc convortrd to Ltr r¡ltr t.d r d.rtr¡rc of tho

¡d.n¡ rul¡ürrtr and bf,rulphrte rLtl' bc obÙal.ntd. fr¡ ¡lood

problot l,r 1n übc ct¡olcc of thc ¿oldl,ùy of thc aqurour ¡ù,alr

to r¡r¡un that, ln fraÈ¡ froa.(fff) Oorr oüÈraot rffl'ol.ently

rt ¡ prrtlouler tqur¡ûül rold otpag:tb. If, tbc rotúfty of tho

rqu.eur Dlr¡tr þ too lor (t¿tL r ¡Éf 6t.rrùlr tl¡rn rbo'ut 2rr,

tbcn tbc enLsr ¡rtll aot be ftlly oonvcrtcd tn I't¡ r¡I3r u¡d

e -lltr¡r¡ of tbe r¡d,no ¡ulFh¡rtr rnd frro ¡-l-C r¡tll b.

obùrlnod Ln tbc orgrnLo ¡¡hr¡c.o Oa th'r othor h¡nd |f tbo
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.{u.ou. ùoidttt 1r too hfãb (rftU r Êt rrlur lcrr lihru,

rbout 1.O) thca ttso ¡aor¡¡t of a1¡r bt¡ultûrtr prrlrnt t!

thc orgrnl.o ¡rhgc Þrconæ wùry tsCr srû thrl rstr¡etLen of

frcra(Iff ) ú11 b¡oæc tì.rif 1n¡f,flol.cat. lho ùl¡l.rd dtfñ.ctrlty
r$,cb úf r.. t¡ Ln thc choleo of thr irsn(f¡¡ ) coaoratrrtLo

|'l' tho rr1u.ou¡ Éltl, t|,lor tb¡ l'r"æ(¡¡f ) ¡*trrctic¡ rrtlor
erlc oaly frtrly tiltrl fer trtrretlcu bl1r úf (rr5rr¡trtroth¡rl'-

hcryl)eø.ar tt ft Ðrc.trrry to sr¡ a lrr¡r !r..1. of lrcs(¡ff )

1¡ thr qullûlu¡ pùlæ oürr tbr ¡ælnÈ maærtry to r¡¡ot ftrlly
rltb thc aal¡o lrlC¡ in ùhc or-grnl.o lñalåo H¡ecc thc

coæætratlon of lrca(fff ) 1¡ thr rquûot¡. phur nut br qrrl3e

Lrqpr raå tbfu dl'l GrEût tbo rddrd o,oryllortl'q tÞ¡C

srrt¡Ln polyrcrto froa(flf) r¡lolæ üll1 bo prcl¡aÈ 1l tãl
rqË.cru Dù.r. f.a r¡rpmol'ablo ¡¡ousü¡ rùl'eb rrr norrrl.ly
abrcrt or øly ¡rntrnt Ln trear ær¡atr tn vrrT dLlrrtr lqurteu.

lroa ¡olutl.onro Atr¡ol rû aqurour pH vrlml of lnch Srrrùor

tb.a 2oO lt rr¡ found. th¡t hl.SËly Gæs,Ettì¡tod Læt(fff )

rolutlonr tc¡rd¡d Èo hydrol¡rro.

Thr tctud ¡rrtpærti.ea rrr G&frt.ed ost þt ¡rtrrretfEs

.a rquour ælutl,e¡ coaùrl.nl.ng rÞout lr0lti f,rrrl,o rul¡b¡tr t¡,t'h

rn cqurl volrrc of ¡ g.!'¡{ rl,¡¡ rof,utl'cu l.n be¡rcn¡r th¡ ¡88

er¡ard.o ¡olutloa ur¡ rh¡hoa ¡I¡¡r¡Ê fLvr ülnr ú th frr¡h
reaple r of tÞe reucoÈr. ¡¡brm tut!'l Eo mr. lror(frf ) t-
e¡trtot¡d¡ tDo ¡rtrrotiea r'r¡ eartlod out erl'ag .quacs.
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.o1ut1eür of ttff.rGrt ¡ll nlnrl ral. O.15, O.Aã¡ O.óO, O.tlr
Lot?, L.99¡ 1.t5r råá 2.52. ft. vrrtoul ¡ü{ Yllrr3. Efl
oÞt¡l¿¡d Èy r¿drEg rodl'ul Þtìdrrorl.ú. to Êhe .qurot færl.c
rul¡È¡ù¡ rol.utloã rÈ1cþ nr fornd td.ttùllt ùs Þo vcry

rtrosgty rcl'd (p cr O).

ft hr rlr¡rdy b..E roatl,omd thrt lurdlatrly
üÞc o¡g¡nLo d"Ë. æl,utl.æ lr ¡h¡bn üttb thr ffrrt rulur
of thc rofd.ls f ro¡(fff ) roluSlo¡r, thr ¡d,ao lr oeanrrtd to
Itr æltr, r¡A hrnor l.¡ üh¡ rl¡ore prc¡nrrtl'or lt rrr ¡ot
ErGoar¡ty to clnmrt tha ¡tno to lg3 rrlËr prlor to thr
frol(fff ) r¡trroüla ugrr.a.noatro fonvrr, ta onc or üre

æprr{,nstr tÈ¡ rd.rr re,r fl.r¡t ooErrrt¡ü to l'tt rrt.tr Þy

rhrtLrg d,th I Or!il rquroür rulpù¡rrl,c rot.d ¡olutl.ono

Tbc¡ Eù Eorc tres(fff ) ræfd r¡G¡rot t.nto tbo orjrni.e

¡Íreæ rÈ tbr pertieuler rqurou. ¡ü vrl'ut, tht ar;rnf.c rolutLou,

r¡r .aprÍ¡t.d ead tl1trrcd¡ ltr orSrnLo tolvrnt ru
ovl¡rorrtrd ud¡r rd6¡6 pr.r.rur ad tho ¡rodr*t nr d¡ird
þ grntfo hætl,ng tr¡Ëæ vlouur¡ In crÉatn *pcr{roatr thr
DEedEt ra¡ Î|.¡dly rtrl,rû Èy Þôrttng et l'l0oG.

Tb,r utartr¡ rbl'oh re¡ ebt¡t[.d rrf t[ orra¡ffrtnf{,
vralr, totld (u.ptr2oboc). on uporur to rlr Lt rbro¡ù*l
Vtt¡r rnrt qlr¡n¡Ct ælOur f¡re4 rrd tO ycllOro
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(.) ArrrlvrL¡, for Iro¡(IrIl ln-tb¡ ltel¡tr-d nËrftel

Tt¡o ua,tcrial lrolrtcd froa th,c ørgnnLs ¡rbrer rftrr

c¡tractLon ¡|'th thc rqurotrl ¡olutl.on¡ ¡t æch ¡ü vúlr nr

analyrrd for fcrrlc lron by tno oolor{r¡oùrto ncthadr utl¡rg

8-hydroryqul,nell.m rnd g-pürrnrath¡oll.me Tbr rr¡rlyrt'¡ ullng

E-hydroryqul.nolino îtt cefrl'rd eut or I r¡l.ghrd ¡ro¡nt of tb¡

¡ell,d dlr¡olvrð ln rtb¡nol u¡fng thl pro+odirrr dlvrlop.d

reprol'al.Ly 1o¡ enalyrlt of organrl-o ¡rhrær obtris¡d frc¡ rotu¡l

o¡tr¡ctlotr tlporl¡¡atr. fbil lr do¡orlbod Ln ¡¡atLon, 3tt.

Tho anrlytLc utl.ng thc g-pùrcnrnthrsltm ¡¡cthod r¡r

orrlod out by dccon¡rortyrc r vaighed rnount of thr rolLd ultlr

r rul¡rtrurlc-nltrlc acLd r{¡tur¡. lhc rorultLq¡ roluùlon rrt

eva¡roreted to rrÊaove nltr!.e rctd, tnd rfC¡r dLlutLoa rLth

r¡ter a¡¡ rnatyaed at d¿¡crùbad Ð Yogolt. Opt1c¡.!. dcn¡lùlc¡

ú.¡! ¡¡eordcd ¡t 5LOzþ (u¡t'tte r UnLe¡m SPjOO llnotrophotorctcr).

(U) Àn¡lv!!.r fer -Al¡l'a¡ in lhr lrslaÙrd ü¡tcrfrl

ttr¡ eaatyrlc for a.u!,n¡ rer orrrl."¿ ooi by dlerolvtng

I rtf.6hrd e,¡notrnt of thl natrrl.el l.n a ¡tend¡rú vo&¡¡rr of bon¡cnr.

Tbl¡ ¡oluùLo¡ ya¡ thcn ¡l¡rkrn nLth ¡;Ê rqu.our rodlr¡r hydroxldr

tolutioa (about O.5x) rh-l.oh hydrolyrcd thc rulnc rsltr to th¡

frcr ar¡lnc fcrr. Tlrl.r procodun ran rl,¡Lhr to tbrt dllcrlbrd

fn ch^apt.t 2. arBonf5rntal rcctlon 1r7, t¡.lãt Jtr aqu.eul

todtur crrbonato ¡olutloq. Tb. bouenc ro.lutio¡ contsLnlng

tbc frco oalns ral th*n f,lttrrcd ra¡t uelyæd by ptl tLùretlan
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¡r dcterlbed Ln chaptrr 21 or¡rcrl.lrnter ¡rctl,on l. lblr grür
tho rpor¡nt of arLne ¡rrclcnt, ða Lt¡ laltr, ln tho orlglnrl
*cLght of Èho ¡oll.d¡

(c) ulcrorn¡lvrrr
k.fc carr-l¡d out by tlrc Q.S.I.R.O. l{1cæ-rnrlyttoel

L,rboratarLcr ¡ l¡tr lbourzro ¡

Dl'( ,ì. {. t. trt.¡ethyll¡o¡vlìe.tænf,rn rulnù¡Èc

Thc eninc rulphatc nc lrropsfüd by dJ.¡¡olvl'ng a ncLghed

aaot¡nt of thr rr¡l.nË l.n ben¡one and by ahakl'ng thf.r ¡olut{on rl.th

ån equcot¡o r¡h¿,rc eontainlng E¡ egul.vabnt sl¡sr¡nt of rul¡rtrurlo

ac{d. T}ro ¡¡¡ou¡rt of cul¡ürur!,c aoLd r¡r oalculated tn ordor to
coqvort the a¡sl.ne eoaplotrly to tt¡c nor¡al rul¡Èatar Howcvür,

it ¡¿r'c unrally f,srr¡rd that Ètro ¡æunt of, ¡cl'd pnloat rûr e

lltüIc gmafor than thc anount acocrtarxr Ju¡t to forr tho

noml oulphatr. and roæ apfne bleulphatc vt¡ alro forrncd.

ÎlrLt re. r.'rn¡ovod by addf.Èlon of ¡n rre..r of frca a¡ln¡ ta thr
orgnnl,c ph*rr aft¡r roperrtl.on whlotr oouvcrtod tb,e aÈl,no

bl,rul¡ñeùe to the nsrrrl rul'¡Èatc¡ ônd¡ ga?. q bcnzrn¡ ¡olr¡t,l,o¡

nhlch eonte{ acd tlrc asiac eul.phe Èo and ¡ anall a¡count sf th¡

frro ¡.¡J.eao

llrr relvrnt r¡l ùhon evaporrtcd r¡nder rcducrd ¡tßt¡tur''rt
and thr rolLd vrr .hoateü 1¡r en oi.l b¡th to about lz0oc. Â

rhltc ¡tLch.y rolLd ¡a'r obtaJ'a¡d uhf'oh bccauo brlttlo on ooolLn6l.

Reor1rrtrlll¡rtLon fros aertonr gay. fl.no ¡hJ.tc oryrtrir
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(u.r,t.2oloc), *hl'eh abror{red rr,tcr oa üpoülnü to r1r

corrrllondtrg ùo a hålf r ¡o1o of vstrr/rnlo.

(rorrndr cr66.81; H, L2.5? I 5 r 5.oJ.

cró6 .92t E, 12r63¡ sr4.96. )

crlodr ror ca5HaoËZso¡+Hzo¡

D t. 12.J. 1. t r:lnc tùqlhr¡{l ì rscal.p¡ B I ¡ur¡h¡ tr
Df (f, 5, Sttr1rethylboryl)ll'|.nc ïat dl¡¡olvcd Ln bcngono

onô rhal¡cn rl.tl. an approxLr*rtcly JH aqurour eul¡*rurLc acLd

¡o1utl.os¡ Tht.r ur¡ dono t r!r¡1 tl're¡ uLth fre¡b lilr ¡Ê'.d

¡olutlou¡ uatl,l ¡ro Borìr ecLd rculd extrect lnto ttr¡ orjanlc

¡úratce tho r¡¿l,ne bteulptrato, utrLoh fonrod, llt found to br

¡olubl¡ to r lÍnl.tod crtrnt 1¡ brnlon¡ ¡nd eono proGtpltatl,on

ecor¡.rrod. Tbe orgrnl.e ¡rba'er ar tJrcn ¡ol¡eraùrd aad pourrd

Lnte potroloun ¡ther¡ lbo e¡l.na blrul¡*urtc lm¡dLatcl.y

prret.pltatod ar e rltghüLy plnk cryatallfac ¡olLd.

Rrcryrtr,llLrati,os froc 8¡ atlr¡not-pctrol¡:rrl ettrar sd.xturc

ytoldod rrhttc ngcdlaa. Thc conr¡round ælted at ebout lO8oC

ultlr sor. drcon¡rorltlenr

(noune r Cr 58 "7Et Hr 10.Êf7,. Cal.cd. for Cr"HbtFObt

cr 58.8tl a,11.21..)

2.1 @
Is{EÊsctl

(r) Co¡¡oqm¿t¡ Ttrc ¡rrLns ¡uh!à¿te, arrú.nc bllufphrto a,nd thc

troa(fff) oor¡r1cl (rnhydrour, ¡qd bydratod fon) u¡od ln tbl¡

rtudy r.tìr u dc¡orl'b¡d rbovrr
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(¡) Dçutoratl.eF orgccduro ¡ Tro netlr.od¡ for dcuùc¡r¡tlol u.rìD

urcd, f,Írutly, the rcd anhydror¡¡ tnoa(ltr) eonplcr, d¡ecrlbod

rbovü, u¡¡ ¡torod in d do¡rlortor ov¡r DaO untl1 tt rrrd Þora

cupletrly oonvcrtcd to tt¡t yrllo'r fonr ?lm æosa¡l ¡'cttrad

lnyol.vcd tha pro¡nretlon of, tho l'$ot(Ilr) cor¡llcr, It

do¡crLbrü tbevu, r¡.tnß .B eqüGtn¡ ¡olrrtlo¡ vblcb rrr pnc¡lrrrcd

by dlarolrrlrç all. tho col¡roncata i.n D"Or Tlrt orSanLc ¡ùruo

for thlr pre¡ralatlon u¡¡ obt¡l,nod by dLerol.vlrr6 tha gleLnc

ruX.¡¡hat¡ l¡r bcn¡cnar

(e) ggþgtgpll Infrr-rod r¡noÈrnr y.fi! obtatn¡d rl.tb a Periltln-

ÞIær Xcdcl 2l dor¡blc Þca¡ r¡rctro¡rlrotometor¡ url,ng tbr ærUlng

trohnlqtlr. Hrnoblo¡obutrd!'crm r¡rd nuJol u,c¡a boÛ¿ utr¡d r¡

rnrlltng rgrntl to ccrbl¡ thc oonplcte rpcatrtrn to bc ¡üudicû

uLtbûr¡t Lntrrfcr¡ncc fro¡¡ brad.r a¡¿ool.et.d utth ttre rnrllLng

a€cntr E¡r¡,cbl'orohuürd1¡n¡ n,r uæd l.rt tbc frcqu-enoy rag{on

19Oû-4OOO cr-l to rtudy ba¡d¡ ¡¡loel.rted rlth th¡ ld-H

rtretch!'¡qß *Lbntf.orrr, and mrJol wal u¡€d lE thr rcgLon

8OO-1956r ct¡-l to rtudy b¡¡dr aneoolated rl'tb tbe ¡ulpl¡¡tc r¡d

bltulphetc 6rouprr

!¿t9¡p:lclo'rc.E

Aa ultrr-vaoht l¡rcctrroecopla r¡r¡fnstlos of tbi

trora(Itl) coaplo¡ t loþtcd f!.ffi thc orgsnle ¡*rarc aft¡r
t¡tr.ectl.on yl.ùtt an Ê.quaour pharo at Êt 2.12t rc dcrsr:lbcd ln
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röGtl'on Z.to nr crrr|..d out l.n blnlru ¡oluticn. Solutl.enr

of both thr rcd enbydroru forr and tho ycllsr¡ hydretrd fora
(3.4rIO-hN, end 2.ht04lÍ rcrlpctLv-oly) of tlp lroa(fff)

soqllarr rrFl cnetncd urlÐü llura Þtnrrn u bl"¡sh. Ë¡rotrrt

nür ncorrdrd ulÈh r Uafo¡¡ gPrOO rpçotr.opbotostrro

ltrc rpcctre of tbc ebovu rolutLonr rorr tlrrn rroo¡dcd

rfùrr addltlo¿ of *rLgtrcd a¡ountr r¡f, df (3.51 5, trl.nothylheryl)

rren1¡¡n rulphatc to pakc tho ¡slutLonr O.O]OH ri.th rrÇtl).lct

Èo r,rncolø¡llr¡rd e,¡¡l¡¡ eul¡ùrtt. For ttrtr ro¡lr r bl¡* ¡olutlor*

ra¡ ured rbl'oh ooutal,nrd O.OJÊI.{ ertnr aul.¡ùrteo

2.) Itolecular Uel.rh,t Str¡dv

lbr nolssular r*tíglrt of cæplcx (f) rlt d¡tcnrt¡rd I'a

rolÊonÇ¡ end bcn?.crto solutlons utlng the I'copl.c¡tl.ç rlotbod of

StgncJ,lt. ths ap¡nretur rr¡¡d for th|r dotc¡ul,¡ratl.o¡ ¡e¡

trcrntLally tho tåln Â. that d¿lortbed by Cled¡lo, creopù tärt

r tht xl hrlb fta rddtd to act ût r rotvrst rc¡orçolr. Thl'¡

cnabtcd oquLltbrtru to be rc¡chrd fr¡tcr ¡lao¡ tbe dietlllat{oa

fron thc pr¡sc ¡olvrnt rcrcrvoL1. rlt quitr rnpldr ÉG18hód

rær¡ntr of r¡¡rkno¡rn rnd ¡te¡Èrd. rntü. lnt¡odr¡ecd lnto tho

rrr¡Írcctf.vc lxrlbr, colvtnt (¡tf) ua. ttl¡n addcd, æd th¡

tppar¡tur ua¡ ¡calod r¡¡xlrr ?let¡¡rl. Ttre ooll grr tbcn ellorl¡d

t trrucd. con¡rlcr (f ) and cocr¡rhr (I'f ) rerpootlt¡rly fron hcrc s¡lo
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tc rqd,tAÞnto fsr rwcral dryr rt !7.1t.

Thr¡ equt.ltbrlrr h,d Þtcr¡ rìo.lch.d tbr valur¡ of tbl

url¡¡ûvtil ¡nú rt¡¡td¡rû lo1ud.on¡ rllìl sr¡¡t¡rod þr nca'r ef tb¡

orllbntod tuÞ¡¡ attrsbrd to r¡eh br¡lbo îhc rolÕ3rrlrr rlrtgÞt

of tho oorplcx rü tb6 G¡l31¡htrd qrlag tho follorylng

or¡rrrrrÅonr

¡ll 3¡rY2rX2¡ (r.z)
c2'h

Yb.r..r L -d l{, rsr t}rr æl.ooul.er nf6btr of ühc rarrroç ¡nü

thr rtrrdr¡d rerpcctlvoly, 3l t* 82 * tl¡r nteþtr of

u!¡ßBof! ad, ¡t¡nd¡rd, üd ?i aad v? ¡f! thc vOlrm. of th¡

nbovn and ¡tendsd ¡elutlon¡ rcepcctlrulyo

It¡ rtr¡drrü ul.d f,or thc drtrrd.¡l¡tl'onsrrr
uob¡nrrær rùtoh rlt úrrGr7rtrl'I'll¡d trrle¡ fro¡ rthrnolf .nú

d¡ìf.d ruder ür.Guilil¡

It tùo'Eld ùr petat¡d crrt Càßt tl¡¡rr ney ù* r.lm
Llltcouno¡¡ 1¡trllduo.d 1rr thår rrthord Èy urt.Eg eloÞru.út tl
tù,r rtraå¡¡d ¡ ùrl¡uæ tbo rol¡orrl"rr rrtCht of tho t¡oborr¡ ür¡
gf &r ordrr ef 2O tl,m¡ 3rortor thr¡ tÞrù of tbo rt¡¡¡d¡sdr

Ilæor lt rr¡ nrceLrcìr to s¡r r rrlgbt øî snlntm ÜH'ölr nt
¡bout âO ttrr Èhrt of, tb rtr¡da¡rd !.¡ ordlr te eÞtrl¡
rquül'bEtr¡r roltror rhl'eb úlL ef ebor¡t Ètro tr¡r lrlqcr

Attrpt¡ to d¡tord.ae tho ælocul¡r rrt ¡Èt of eotplcr

(f ) fa oth¡qol ¡olr¡ûl'ot fd led crtn6 to thr alff,lculty of
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c{pLt.ly rctÉlt trûs.r ct? rrt.r frot thfu æl'roat r&toh
cru¡rd äyürolyrtr of Èb ærpre: ruá tÞe preip*trùlq of
frrrio þr&ortét.

It ur¡ ¡lro rtto*tGd tc drt¡¡rd¡¡ tbo ælooul^¡r
rrl¡ät sú tbe yr[¡r àydrrrtld clpl¡r (¡r ) ll rorteec, hrt tb.
yrl.lw retuti.ca rE.cb trr obtrLnrd l,¡ltt tl'$ grråslly bces
tüt rld durl¡C rqrd,Libntúcnr îhr mlrculs rdGbt rrlrr
obù¡lll¡d rcrro¿ r¡æo¡¡Ë¡ly rrl'l d.tl thlt obtrf,n¡d for oorplc
(r) rna lt r¡r cqddrrrü tÈrt oor¡ilæ (rr) hrå bæ¡ ornrrtcd
to corylrr (f ) fr ¡olut!,æ¡

8.1 lLætto Strdv

thc uegnrtl.c rnror¡rtl,bd.ltt{r¡ of cæ¡rl.cr (f ) rd
olr¡rla {ff ) Eñt na¡ærd, ¡û roæ t-¡rori¡ülut r¡etag tÞa Gdy
lcÛheð. Sprcl.rl prrrruùLür ú.rrr ucd. to mko Grrì¡ tbrt
osapbr (r) dtd ¡ot ¡brorb r¡tcr M,ag thc r¡¡r¡::lnatl¡ r¡
frot, rüÞr O.Ét tËÞr rrt ¡ndrrå ú1tü ccgl'rr (f ) rn¿ th.ã
bert.a ¡t l00cg to rrævr rn¡r ntcr Gtob bd b..¡ rblotÊ¡d
ttrrl¡c thr proLLl3 ¡nrecætr lba tuÞ. ül¡ tb.G rtop¡¡r¡rü r¡a
oechd l¡ r d¡¡rlo¡ùorr lÐr¡rnrurntr ¡æc F¡¿. url,n¡ tÈLr

rûo¡ryroÑd t¡rbr.

ltr trc¡rrreùun vrrlrtú.on rtuty uu errrlcd æt bf
Prefcrrlr R¡Lo !¡brtl,¡ raü Dar C.R. f¡nlh¡r rf th¡ Ud,rtrútt
of lnl1Þoðrtt¡ ftr tæpll of th. Ìt(IIf ) oorpl,u (f ) uæa
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for üht,a rCúdy Ë,. pt¡rt¡¡rcd ¡r l.¡ roottðn 2.1 olorpt,üblt
tbc ffn¡l cç¡poration of thr rolvcnt ben¡¡no Bt oa'rz:l.oð or¡t

urtngl a flecæ drfrlng trctrnLqrrc oo thrt Èlr,o ?or¡roretun rr¡
aot ral.¡cd rbovo æoC at r nr{çlr rt ¡ry. ttr. durl,.v6 ùhr

gn¡nratioar tho pr.oduot appærrd to ùo prrtirlly tydntcd.

3. PtrlMof tEr P¡tn¡Êfæ of ¡ræ(ffÐ
fpn Ä,ar¡Jour Sr¡lÈrtr Solr¡tl.os¡ by

¿t {1. t (. trlrotAJlb¡Fvl)ad.n.

t.l Solutl'anrr

DJ(q" {. r. trLætt¡vlb¡r,vllr¡l.a¡ roquüloq4
fn b¡r¡cn¡ r¡d sÞ,l.orofotl¡

A rtock a'd.ne oolutl.on (O.tOt¡.o,12tq) ran rad¡ up rt

L5rooc þr d:læolvL¡rg: a rcf.6had ræunt of dt- {3r5r5, trc.Ecthyl-

Ireryllr".r¡,..c f'n bcn¡¡n¡ (cfrloroCotx) Èich brd BrcrrLourly becn

trtu:.rtcd yLth ratlr¡ Tlrc ¡tos! rnt¡¡¡g colutlo¡ u¡¡ thsa

rtendardi.æd uolng thc psùbod dr¡cr-lbcd 1n Ch,apùcr ?¡

rxpcrlnoatrl ¡ectlon 3¡1. Iþfsrc u¡¿ Ln thc lro¡(rrr)

utrrctLou ¡tudtcr thc ¡teok ¡d.nc rslutl,on Çtt ¡güIlibnü¡d

rt 2J.qeg rlth r.quoor¡! rotutlonr (¡¡rrvto¡nly æturaürû rt th

¡olvenù to prcvont arçr volrnc clrrngp) ldrntl.cal lE eoqnri,tloa

ùo tborc r¡rcd 1n tt¡e a¡tr¡ctl,æ otudf'ee erocpG tt¡ât tlrof

cont¿l-nsô no frr*l'c Lrcno

¡fllf.r oquLlt bnt,Lon proûtdur. aÐür nl.xtr¡ru of thr r¡l'n¡
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ü¡l¡Èet rnd bLrulÉ¿tr l.n þrnrcr (ch.lorofotã) ¡olutton

ublch ur¡ìr la sqr¡{tl'brÍrn utth ùter rqucol¡t trùratrt of df'ffrrl'ng

¡ü valtrcr tc, bc ucrd tn thc tr.on(lrr) crtrraoCl.oa erper.lmstto

fn thl¡ ny l,t nú por.lbl.c to orrrl¡ arlt tb frcn(ft¡) r8trrction

rtudLcl for ö.I.l,t¡tc frrrlo lroa rolutLo¡¡ rl'thotrt r¡ry

rppæo:trÞI.¡ sþ¡q6o Ln corpclftloar (*xorpt for l.roa(ril) ) cf

rltzh¡r Fbât öurrlug tbr roturl rr¡nraËatro

{t¡ rqtrllLbrrtod ¡tock aplno rolut|ea rlr ôlluù¡d at

?5rDoe e ftb ¡olvrnt trtunt*d rrtth r¡tcr to obÈrÍ¡¡ rolutlonr.

xhLch rr.r:rll urcd d¡ thc lrgr¡(¡¡t) ¡¡trrotlo¡r rtuÉlcs, Lrl ttro

coæoattttL*¡ lrr.nt¡o (t¿tl¡ ¡ì¡.¡¡Gct to toâal rnlno) ef O.OO¡X

to 0o1Ð{¡

Aqu*our Suleù¡rüo lolutlon¡
å,quooua aolutlo¡¡ aontrl.nLng a conrta¡rt ml¡r ¡træßth

o1 6 rJ¡¡M totrl aul¡ùato, ¡ET frel(fff) conecntntLon¡ of O.OOllif¡

O.OO}X r¡rd OoOLlt Ln the f¡H ra¡cgt of eba¡t 1.O to 2.O ¡lre

obtaLncd bf dforollar¡g rrlghcd r¡ælÈ¡ of fcrrts r'-+nlr¡¡¡

rul¡ùett and anlryttæur rodlrn rul¡Ûrrtc l¿ r¡rtrrr üld rddl'rg I

æ¡rupd volr¡o of ¡ 1.788ì,1 ¡trndrsdl,¡od ¡ulDÈuste rclü

eolr¡tle¡r. ÍÞirc oespo'l,tlo¡¡ of ùlr¡rc csLutio¡¡ errc ¡ltocn in

trbL 3rl. Tlrr n¡ount of ¡odl,ua rul¡rhatO nr¡cÇ¡tar? to Ékô

tlrr toùal. rei.¡rr rtrcngtlr of ¡ulghe,tc O.5OH LE theae colutio8t

rr¡ *ðJu¡gtdr vÌ¡orl BocoSrsrlrr to ¡llor for th¡ ruount of
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ulrd f^r tùr 1¡ra(Ilxì r+trrotlcr¡r rlerrl'rttr

trrn(¡¡r) x.f of tf ot ÎcÊ¡l thl.rrtt'y rf
8ul¡lrrür
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rt¡x tf Ë
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frrrlo raootn rnl.¡¡ärta pr'¡.rrrt ¡ Îh¡ f,or o¡ch rolu3lc¡
H H"AO¡ + X hZSOf + (ælul.ty ef tt¡r rul¡ürtr ica t..ectrtrd
rttb tlrl f¡¡rrdc sond'q lr¡lpürtr) r o.5oll. rn ùhlr ury tt

ürl Por¡iÞlo to LroD thr tet81 l,æü'o ltru3$hr ef th' lqutÛnr

¡olrrtlona GaE ùrnt fer ¡rclr rr¡r¡r:l'nntÈ¡

l, r*oonõ r¡rl.¡r of rotr*td.o¡¡ rrrì! rdr up Ldlatlorl

Ll ec¡rdttø tc thor¡ dr¡lorlÞrË ia trl¡l¡ l.l crcrpt Èhtt

tà¡y dtd ¡ot cæt¡Ln trcn(fff ). 1b... ¡olntlon¡ rr.¡t urcd

t¡ thû o¡prrl,raùt, dolâülDû{f lÈoæ, fOr oqtrt.llbrrtfoq of tbc

rtaoù¡ ¡d¡r ætr¡Èloa ¡rrtor to thr l.ron{ffr} qtracd.æ

c¡¡ptÉ,rnttr

Al1 rqt¡âou¡ rolr¡tLo¡¡r útrì¡ lrturatrd at 25.

cLtÞr¡ þcn¡cac cr c,ht'orvforu bcfor ütoo

ooc rf.tb

].28@
Àll at¡totl.on xped.æut¡ *rre c¡rrt'od out Ln r

th¡rærtrt rt 25.Oec tl!¡ ¡irfng Gqu¡l rolacr (2ù¡) of e4urour

rd or6rnte ¡Èaccr l-n ühe rcrctloa vorcet. &ø i.¡ Chrptrr 2r

f|.guarr 2t2. tÈt crtrro,üloa of Lroa(ff¡) ot fou¡d to bo qutÊo

npld rl'th ¡qütllbtllr botn3 rcrchrd ln tnåor æ. nl¡ ntlo
g..al daû f,cuad rquf.albrtr¡ to bc reachrd la, rsd.r onc d,rutr
for thr Gt¡rot:læ of tr"cc(rfr ) fro¡r n¡l¡ùete rolutlonr þr
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d!'oa-d¡¡Gylad,n¡ dírrol.vcd Ln banlrno tho repid rrtr.ctl.æ

of, trun(Ilf ) l¡ d*non¡tratcd tn tlÞ1o 2.2¡ shl'etr ¡borl th¡

ponocntr6¡ r¡trestl,en ¡ftrr r'rrr¿or¡t o¡trrstlen tínr fror r

O.Ol X Lron(frf) ¡olutle¿ rt ft l.OO by t*e ¡quf.ll'b6trd

rolutLon¡ of dl. (9, ir5r trlaetbyllrrryl)ar¡n tE be¡¡¡rn¡ of

tnl.tt¿1 aoræ.ntrlticn O.ol ld ônd O.OO5 H napocütvolyo

.Fer tl¡e c¡trlrotl.on .IpaúÍcaÈl¡ tbcrrforrr r rl':l'rg tino

of 30 nl,n ru ur*d, shl,glr cr¡ €oaltd.rad rdcqurtc te .Ðurìl

th¡t ¡qullfbrlg Y¡t rc¡ôhe¡l u¡d.f ¡11 osudl,tlonlo

Ä,ft6 .$¡l'll'brûtl,ca tbr phrcu rt¡t orpcrrrtrdr ftltrfló,

r¡d ¡nrlyr¡ldr

Ite p¡l rrluer of th. atü¡ccr¡r ¡ùaror rftlr cqulllbfrtl'æ

ir.frr rccord*úr ¡rd Ërr foruul to nry by osly lOrO4 of r ¡lt

r6l.t fros tbr vr.luc. of th. tnlGtrl rqu¡ou¡ rolutÍonr. Thl

trlut. ¡horn tn ùrblc 3.1 nr¡ Chepforc trkra ¡r the ¡*I

Ttl¡¡tt ef ùl¡o aquoou. pbrcor rflrr thr ogt¡llLbr¡ü1on

orporlænGr¡

3"1

sotrrçLnetl'€¡¡ of Irtou(I,IIì l.¡ $hl rautarr-EËrrl

Tho g-¡Ècnrnthroll¡n oolortnrtr'l3 ncthcd rg urcd ¡l

de¡crl.brd {n rocttan 2r1 (.).
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prtrls¡rtlæ of X,rqfI$Il t¡ tbc or,¡lpfp ÊÊ¡r

l.h ooncæùrr¡ùloû ú f r"or{frf ) f,¡ th¡ erge¡lG tst..
oould Þ. dtt rd.acd Èy tÞ¡ dlffrrcæe b¡træn tlr l¡l.tl.r!,
træ(¡ff ) otaocatrrtl'oc 1¡ thr r{utüil Dü¡t md thl ff¡rl
oo¡scnü*rt1gr efScr r¡trrotlolle Îht,r rotbodr hclæu, ü.1

fd te h¡re r.!¡lrrr ftd,l¡tfoqr vb¡n th ooncont¡tù1ou of,

f¡oq(¡r¡) tn thc or¡rnl'e päæc r¡r vrrr?.s11, rad lcd üs

æn¡f dorabb l'nocuri€1/r

are¡l dct¡rrtmd thr ooærotrttlon of fron(El) f¡
ùhr æ¡rd.c lüræ by rr-rxùnctl.n6 tb¡ ¡tùal lato lqu ot¡l

nitric ro1á erú ætllrttng tbc Fr(III) eoler{.ætrtoll'lye

llttr t"g¡4Xlr tsffi.rt tl.tbægþ ¡É.?fËS ¡rtlrfrctor-t rræltr,
prÉr"rd to bc trdlær ràa frr¡r æêæ¡ of *rrlyro¡ bed ùo

bo écn¡. ásd r¡ lltrÍnrtlvf oelorf¡ctr:lo procodurr rer u*cd

thtch ¡n¡Þtrd tþ dotordlrttm 3o bo o¡rrlrd entr ËlrcoGlyt

os tÞ¡ crlrate Sæor

A ¡rthad u¡fng 8-hydrc:tqtd¡¡olL¡¡ ru drvdcprá

Éißb n¡ fo,ud to Þc roft ¡gtlrfratorlr, and caabl.d tùû

drtrrd'eùl'on of vrry æ11 e¡ormtr of Frr(fff ) ia ttrr orgnal,c

¡ùrtc.ç

È e¡¡lr-tú,e¡t' ælihod ¡ A¡ all.quet sf tlrc o4ad.o

DÈræ 66trlnlEt lm(fff ! re¡ dl.uollrrt Ln rÈÈraol,
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ead glrolrl rortto roi,ê ( An ) , ntcr ( Hr ) aU ¡ g*

rolutfon of t-Èyaffiryleutnottæ !.n rtb¡¡ol. (à1) Ëf. tdd¡do

fbr rol¡rttoü ütt ùb.ú re¡|r to r üDlg of 5ñ1 úlÊh

Itü¡nol.r tnd tbt optl'crl dra¡lty n rsaorûld rt f6fu&

t rtrdr¡ú eræå cf eoaoæt¡rtfc¡r of Ð(III) rf¡l¡¡t

optl'o¡l dælú,ty tr. esil,rÈrt¡sùrdr lnd r ltrrtgbÜ llrc Ütr

obtrtnoó l¡ roosrrût¡oo yLÈtr Eoür ra L¡t. Bæzæc-atrraù

ælntioq¡r Slch h.É Fæ.rlourl¡r b+rn rs¡lt cd for Fc{rrr)
ù¡r tb. þrcl.'e¡tr:rotl,où aothod of Barrl ú'lf. r¡æd for tbr

eoortrnsÈl.cn of tùí¡ rt¡adr¡rd g¡'s¡ù. Tbro ben:a¡-rcttaçt
¡olutioar t!r. obû¡Lr¡d frq ¡qülttbætioa aporl.nent¡ rt th

rolutloo A, rboçr 1l tal¡lr 3.1r rad r¡tar rslutl.oar l¡
brano+e ef ld.tl.al ooaorntrrtÍoa O.oo¡H Èo O.I'OM. A branl

¡th¡ao! rolutl,æ rrt lr.prrcd for Êhr oPtio*l denrlty

ËÊrlr'r¡ræte eætafstnel ¡ll th¡ rÊrtlnt. r¡¡cd l¡ tlrc agelyol,ro

1'ùr prelon,3¡ cf e¡si.m trltr rd a ¡cll' a¡rount of tbc orgeltc

rcl'rmù, rrr fd to herl no rffcot æ thr opttcll dærlty
ef th¡ f¡r¡t c 8-hfürr*fqrd¡ohÈl tolutl.cl¡.

1!o rr¡ulùr obtet a'd þr thlr dlrrct colorimt¡:lc
rnelyrlr ef tl¡¡ ortnaio lÈrtt utñ¡ :L¡ uecllraÊ túrüææù

fLt! tÞr eprstod nlmr obtrln¡d þr .e r.tl baler¡or o?

rrm(Ilr ) r* ùhr ryrtrl¡
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D¡trr'¡ú.nrtlon pf ,tþr uqPorrplc+¡d
á1(1. r. <. trÍ+ctbvllrr¡vllgsp+trE rntùrtr
ggnsrntnttq¡ l,a tÞc qnanl.q t+æ.

Iù rlrould bo pc1aùrd oret. ü'Qro, tb.rt fsr th¡

oondLt!.on¡ u¡rd Ln i¡bor¡ r¡trratl.os rtr¡úl,er tbc ru¡ntr af

f,rc¡ ¡¡nln¡ Ls tbr çqlÉllÞrrt¡{ orlr¡rt3 türler ürÑ

n¡Sllglblc, ¡nd thÕ oraulc pbsrel rlnyr coatal'nt ¡ú'¡tr¡æl

of ùht r¡¡1n¡ bt rul¡lhetc ¡¡rú rn'rlpùrrtro

Ího oonotntrrtLæ of arlae bt,rul¡hto ra¡ oþtrl'rd

bV fÉ tttrrüton (a¡ i¡r Che,ptor â, .I¡Ðrf¡.atrl LGtlop t.t)

e¡¡ü rubtracfloa of thil v¡lrr frol th¡ toÈ¡l lnftt'e1 rsl'nl

coacrntretlon 6avr thr uolrnt ef ¡rl.u¡ u r¡rúno rrri'üa.to b.tb

f,rro rnil cor¡tlc¡.d rtith fo(f¡f )' ltt trttrr qr¡r¡tl'ty ru

c¡lculrttd f¡o. tb. !..(fff ) oooo¡fltrrrtt'on det¡nfrrrd by

anetyr1e a¡d r¡lr¡lftf,g olût nlo of rnín¡ rut¡úntr nr ¡ttrshrd

Ùo c¡eh rr(Er)" At t'br lcr rr(rrr) oonccnùrrrtloar u¡rd l.a

tblt rtgdy, Ëbo ercunt of rd,r tufDh¡ù. oolplepd Èe fc(¡ff)

í! tbo orlr¡{€ ¡iharc ¡ar arlr7 urll, 6d rr¡blrquæt r¡lJurtnnt

ef tbr totrl rn!.m oonolntrrtlsn tc ¡llor for th:[r tln¡sall''

n¡dr only r rmll d{ffcrrnec üo thr valucr r

ltrr prc..nc3 or rr(rrr) iB th. erSrnl.o !ù¡,ror

lntarfor¡d a{.th tho d¡to¡rtn¡tto¡ ef thr r^a|¡l bLlulgbrtr

aororntrrtlon by Êl tttnt|on ¡nd ùtrrfcfofo rdJurtlcntt rr¡r'
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Ed. to tbr tl,tretf'oa rorultr Èa rll'or for thlr¡ tlþ,t tnlL.t

edJurtrnÙ. r.rt n G.tlrrl'Tr f;or orgtnfo a¡trr€t loluùlonf

obtrt Ð¿ ¡fù¡r .qutll,b¡!¡tLon tr¡r{trtrr.¡¡t¡ rlt'lr O.gOlH ¡rltr.oü.

trol(ff-) reluttoat lr.r¡ro. onlf r&û11 e"ng'uür of Fr(IIf ) roÑ

c¡treotod. In f,rot, fer rqrrlllbrrÈton .rp.rLE ûùl rtth thr

O.OOLH rqr¡rlout lron(tff) roluttoq ¡t Iñ 1.OO tbl rrcuntr cf,

n¡(fff ) fn the orgral.a r¡ür¡¡ùr ulr. fo Lor thrt thr cfflot

on thc ¡A tftrtatlen¡ rtr tirtll6lLbbr lt¡nsr thç drtct=lnatLon¡

of ad.nr blrul¡È^*to nn c¡rz{cd Or¡t en thl orgrnf.c ¡üla6r

obtsl.a¡d rf¡Ècr rqr¡|.ltÞr¡tlou rltl¡ OrO0tlt ¡qucotrt tron(fff)

rolutLc¡¡t, tnd tbc vrlt¡ot ÑÈrl&.t (rftrr rdJultmnt for

fo(ff¡) rherr uoOrsr¡r!') lüül tr¡rd te crloul.ctr the totrl

rq{na rulfl¡¡tr oæratrtül.onr. É¡ll rrlurl Úl¡rt r¡rcd I'n

lrbtrquæü *o¡lr vl"tb rofo ooroontütçd Fr(fff ) mluüIoae,

rLnoo thc rar. ul'n¡ roluùLæt l. rnrd for €rr ltudfrl Útth

O.OOI¡¡ ru(fff ) ælutfo¡t re¡" u"¡ü fcr thl¡ rort¡

fi. rúJurhnt te tlr¡ ültr¡ttc4 lìltülùr for tbr

rms¡tr of fo(fff) ln th,o orgrnLe pùnær r.rD ndc "tuning
ùhrt f¡qr(f¡fi *.r a¡lrtry Frûfi¡t ft tho ¡nr*1¡lly
h:rdrolyæd rpcoler (f"An)*2r e¡rd thrt t¡bl'r *r¡ ooûvrclt'd'

to rr(oüll W nrotl.oû ul'th æd!.u hrdru¡ld¡r
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l. Ufh-vlolqt sæotfpqçodo ¡Pt*
or:?Etc Pîllt t rfþÉ th. P?(III ì Eltl¡act+ot¡ Studttr

An stt¡rpri,olrt r¡l¡ot¡rl' cd.nti.ca rü ¡raår cf

oort¡ta of tbc Þla¡æc rotuÈi,æ¡ or*rtúd rfts tUr fc(fff )

.gtr¿otlea ntudt't¡r Blü¡. rol'utlæ¡ úarrr u¡rd únlslr rl!ìl

ldrntlc¡1 tn ecr!¡oel.tl.eo to th¡ Þll¡æc r¡Ùr¡gt rcluSlq

r*crpt thôt Èbrlr oent¡Lncd no r¡(I¡¡).

OEly ¡ ll¡tÈcd unbtr of tbe 6¡rnl,e ¡Èr¡¡r ebtrl'lrd

¡ftcr ¡¡tncrtLcs olplrlæ¡t¡ rftù rqrûorrl fl(fff ) ælntto¡l rù

FB 2rO! r¡ro rulù¡ÞL for rlpctr¡I' rùr¡dLo rirlr tÞ. oPtlG¡l

drant.tfc¡ ttf! grnorrlly too hiClr to bo nel¡tmd l- tb¡ llülr

læcÊb rlnGt of t'nteilù {ao-toù$

tär r¡ltn-vlcl¡t r¡rctra of thr rqnornL *ul¡¡hrtr

rolutlc¡¡ ooqtal¡nlng fr(¡ff ) a¡ dcror{'Þod ln tablo 3.1 rrrr

al¡o rcaord¡d l¡ thc .lrl. urYrlcntth ro¡l.en. usfng ¡¡fr
rrtrr ¡r thr blñk. It nr t¡r¡nælblo to rcsort Èhr cq¡¡lcùr

rprctrr cf thr rolutt oç¡ oontef.nl.rg O.Oll{ fr(lff ) alr ùol tbclr

vìrrt bfÊ oÞttod' trqrltL..o
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rrI. nDsuLTs Àì¡D. ,PISCLSSIO{

Âr E¡aÊlsrttsn cf tbl ,Sæt¡tr4 IsoF(.ItI) coqplo¡.

îbr rrrultr of th. ü81y¡at of thc tôl[d¡ l¡olrt¡û

f¡6¡ tho cr¡anto ¡ùtr.r rftlr Glt¡¡Gt1cil of fo(fff) f,ro¡ ttrr

rqu.ou. Iùr¡ct rt ¡¡oh ¡*I v¡lur ¡tìt lhovn Ln ü¡ble Jrt. Thr

F.ss.nGrtet of fe(fff ) æ¡ptnrr llü¡1 tlro u¡ub.ft of e¡n{re

güû¡pf asû *ulghrür grorrpt po¡. f'r(fff ) tea gc rtrora f,or

r¡Gh ¡o1id. Tþc nu¡brr. of tul¡Ðrtr gro¡1lt¡ P.f Fc(¡ff)

fon rrrr d¡tcnf.ad t¡al,ãg ùbc ¡rLcrÚ-â.nå1yt{cr1 flgr¡¡lr for

tul¡rhuro

It ¡bould b. t¡¡lùl,s¡d tblt d.orÛ-rnrlyd'r ft'er|F.r

fcr nLùerogcs lp Oqnuadr of, Ùhrl ttp. rr¡nrtrd 1¡a thLr

tbo¡lr ¡rfa 6tnl¡rrtly founrl to Þ. lor, rr¡d boncç rcLl'¡no¡

nr plr,ecú only o¡ thú Cr Hf ürd S fLgurcr. ldhsßl tn'G'll¡'ry

¡n{"¡c p¡ìr¡.ãt !a tlr¡ cor¡rul¡[ rrr drtcrrt'ntü ty ùftratlou ¡¡

ln c¡DorLmtrl. rrçti.o¡ 8.1 (¡).

co:plor (f ) lrohÈlê froo Ûhe orgrnlo -¡'¡æ ü ls

orrugorrrd¡ tl,ili¡ rolld $.1r8 tbr rqurcul roluüLoa rt nË 2.J2

gtlt tÞo fctrlov{rt ú,€ro-l¡¡lftlorl flgunro
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Cocplcr (I) rbrortot r¡t¡r' eD .r¡Ft¡¡sil tr rtr r¡d
srrr¡t¡d tc tlrr yrllc* sorlrlar (¡¡), ulrclt rLc¡rt-rÐLyùírErl

fl6urrr utrtt r. follrrrr

CrSod¡ fer
foünd

Crlod¡ for
Fon¡ud l

L32¡

Ca6Eeffaogs2Þrr C¡53.?f Er lO.ll 8r?.961 F'r 6'93

Cr 5!.G¡ IIr 9,74l 5r?.89¡ rtr6.!2.

c,5aef$zof fo.ülo 3 c)r2.5¡ IIr 1o.2¡ 9r?.78t Fo'ó.7E

or52.2l IIrLO.l¡ Sr9.Ê8¡ Fer6.6f

A ænpto of oorplor {fr) lort 2,t* tn ur13hÈ on

hcatl.a6 s,t lÐoc. For thc fo¡¡nrfa cagHelo¡Of forl,Hro, lo¡r
pf, 1 r¡tæ eorcr¡mndr to 2,-16.

Cæ¡rbl (r) r¡r,r fouud to bc ertnnely ¡olublr 1¡ rll

or6¡nl,o rol¡crrt¡ to gtvr or1ngc-drr{s ¡ed roluticse. f¡r

n¡t* thc aorplr* ¡pDc¡¡cd to trydnely¡r to gl.vo fr(Of)r"

Ccqrler (ff ) dllrolvrd roritfX,y ln all org¡¡f,o lolvrnt¡ to

gÑt i,n!.t1rlly yclle*-orüDÊÐ relutt eor, rrhloh gredusllÏ

ehlagËd tc orrngc-d¡rls pd a¡eg¡lrtf.ag tå¡t l,È r¡ oosvrrtld

üo oou¡llg (f ) , Coqrh: (ff ) rl.lo lort urùrr on h+rùl'ag

*t ltoÖc to glve oorglcr (r).

tbr rr¡r¡lÈl ¡hoyrr tn tlblo 3.3 ar¡ ro¡rrcrenÙed

g:rFhtc¡llf 1lr ffC¡rru 3.1 rnd J.A, In!'gr¡¡r t.l Gb.
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Figure J.1 The iron(ITI) contents of the solid.s isolated fron'r the organic phases.
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¡r?8ËctrGt of F.(III ) l'n tht ro:Ltdr 1r plottrd rCÉ,E¡t tã.

rqurour ¡ñ¡ ¡d 1n f16urc 3.t ühr r¡sæ¡ of rd'.r. 6træDú .n,d

rufgtr Írorpr pæ tte(fll) tor ln tbr.oaldt r"ro r1¡o plcCÈeijl

tCnlort ¡to

It cr¿ Þ. re.D fr.a th¡ flrsrr ühù Ùh. r.(II¡ )

æatr¡t ef ûIr tol.lldr lscrc¡tæ ttth L¡cr.crrr h DË of tt
rqr¡oür¡t ¡Ërrc, rd rpplara ùo r¡4norol¡ r ecnrtr¡,t vdu,r of

6.92 ¡rtr cæt. L¡ thc ft rrglca of 2ol tc 8.3. Th¡ nnúcr

of rrtlæ grüilrp. pcr fr(fff ) f¡6 fr rrrT tr¡lr fer ùllo l.ær

Ër hrt rbou, rJ'oa¡ rtùh ùä¡ dæ of t¡lÉ¡3r glÐElÐ tF
ro(rff ) l.oq. thr ræ tradrnay r. *¡¡. tr(rtr) rætæt ef

rpprotÀl.¡g . oc¡¡trnt nlue , .¡l| ¿a tüt Ë f.t|.æ of 2.1 Û¡r

2., both bvr tho valrn aC 2.

lLcro ir, thrrlfor, r tcdæo¡r for tb a¡11{

roprrrtrd frv¡ tÞr orgfn1e *ra¡o to ¡pPl¡'oaoÞ I l,'.dttn3
ocporÍtlon of 6.92 pa oeù. ro(Ut ) a¡¿ 2 rd,¡r rd 2

tul¡rËlte grür¡¡. pcr fo(III ) t"on Ls th¡ rqrÐsut ¡t n¡Êcl of
¡Þout 3.1 to 2rJ.

Tb n{cro-rarlyrt r ef cæptg (I ). rhi.alr ur¡

foprf,.d urt.rg ra r¡lrscut lrr1utLm at Ë Z.JPt 1r oenÉstent

vlth tbr a¡rLrá,c¡l fsrrn¡lr (R ¡mg;Fræ(so* )2 tñ.re n 1.

}tí¡íttr.:læthflhr¡yl. md tÞi¡ fo¡url.¡ Lr rlro colatttet
rtth ùbo ¡Þow æl,dæs¡ dacr l't coatal¡r 2 ¡l.no rd ¡
xl¡ùrùc froü9r ¡rr fr(rll) ioo rrrd þ¡ a tùrer¡S.Gr1 f¡(fff l
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ooü,ù.st cf, 6.9t P.r o.rrt¡ ?hl r,nrlyrl. of GçllPltr (rf )

tr csr¡.lrtcnû rLùlr tho forurll (nCüz)¡rræ(so+)e.Hao.

Tt¡c fo¡r¡¡tfon of ccqrlg (I), t¡ tG¡ rtr¡pl¡rt forn,

C¡n br oeerldrrcd to olgcr¡¡ bgr thG r¡eotloo ef rn stÚ

rul¡Èrtr nl¡oglo fror tlrr orSrnlo Dh¡¡. ü1tl¡ tÉr Lrrcn(fff)

rlncl.o. FrfiIfio4 frc tho rqtrcou"r tù¡æ.

Gle rcrrld' r{¡oñ rra¡onb1c l.a wl¡r of tbr rrrulÙ¡ of

tbr ttudy of tbo c¡ùrrctton of urlr4l'ur (YI) fro¡ sflu¡tor¡t

eul¡ùrte rolutlær bt hLsb ncl¡oul*r r+15ht ed'¡¡r Ûy

gatoll, P ¡o¡ otù.rrl3t lbf 15 rùo þrvr fonad æld¡tc¡ for Ghr

faot ûhrt tbrrr qr¡tcsr¡ te b. no ¡'¡d'n¡ bt¡ulÈ¡tr aornple¡od

rl,th rrrrnlrr (Ìl¡) iB üh¿ ol¡rnl,c ¡ibga. ütd tbst tt 1r the

r¡a{H rul¡lt¡tr rhtoh lr aoæpterd rltb tlre urrnlr¡e (Vf )
1

rp.oLaa f,rr thl r*lupgr¡¡ nba¡c¡ sidlarly Baol

c¡traet1on cf fo(fff) fro¡ tul¡batr rolutlotr Èy

d,l-g-d¡6y[r¡ran tra ¡uggrrtcd ttrrG l,t Lr thc r¡{nr rul¡¡ùaÈr

ül,oh l.r rDou¡llr¡¡d to tt¡r.fr(fff ) r¡ncl'el f,rsü thc lqlroour

¡hrtf r

srù¡llt 13 rre- ¡¡g ehorr, by e6 luf¡r-pd cpÇctro-

roo¡É.o rÛ$ of tbl cçrnlo ertæcùrt fùrt rt btgtrer tqucou'

e¡ldttt¡r rl,¡üunr of thr e¡tn¡ blrul¡|hrtr ud tùr

¡¡úrñlt¡ (V¡) ru1¡brtr-edn¡ rul¡ihrtr oor¡rlcr 1¡f obt¡lpd'

lor tbo
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Hr¡sot.tr¡eøqgltlrr¡.on'Þtrltol¡.IËoübrtfntÞrPfo'.at
ItuÉy t[d,tðr -rrturoü oif r¡f,n¡ btrral¡iùrt r¡rd tbo Lrgt¡(f¡f)

hrdre¡y-üal.¡iþte-¡¡åno rul¡ürùr ooq¡plrr ¡rfll bc obtd'n'ú l¡

the orgr¡fo ¡rùrre *h.¡1 $tlrß rfnrüE¡r rofu¡tlem of ht'6Ècr

rsldttlrt. It r¡Xn¡'| trh^iù tib¡ ¡olldr lrolrtod filol Èbe

or?rnlo rcluütc¡¡. uhlch h¡fl fi(Itf,) cæùrntr 1r¡l Èbrn t'b¡

throruülcr'l vaü¡c sf 6.-9, ¡rr oraü' fcr cer¡rlcr (f )t Ñd

rrhl.ob oontrl¡¡d grortrr thrs t ld,s¡ ¡äd e nú¡iürtr tr\r'lr¡tr

pr rr(rff) lonr *.rQ lclrly ruoh nùrturcrr

In lrctr th. e¡clyd,¡ fteurcr rhora ta tlblo 3.3 ¡tt

!,n t¡c¡lltnß rg¡ç.ûr¡rt sdth thlr¡ ¡1noc a orlcuLet{on of tbc

r¡ount¡ of f¡(¡ff) t¡¡)Goütd ü übr drol'rtrd uetrrù{r for

nl¡trr¡¡¡ of ooqrle (f ) end aat¡o bt sr*l¡$rtl rhl.oh h¡rr ùhr

¡rEÐ lltüf ef, ¡dn úreuP. p¡r fo(fff) Iot r| rhæs t'¡ tlrr

trblr, gtúr ¡lr(fff) perosrtrel¡ úlch r¡''l vlt? oto'¡¡ to th¡

or¡ÐrtraËtrl rrlnc¡.

2 S s.û tEo-rcopûc,S tu4¡t.a

(.)

2.1. IFt{r-RÇü

EtrgIEhâE,
I¡,ordrrùor¡rdlrrt¡dthlll¡ftll-sldrpcoùrreofthr

fr.æ(fff) om¡rtc¡.l (f) üd (ff) Lt l¡ nrcr¡rrr' to Ú'igÐ
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tbo b¡¡rd^¡ fsund Ln tlro rl,l¡ú,r arl'nr, ard tbe aFdiæ ¡¡Itl¡

&ü1., ¡tntclli"as \rlbrrtl,onct Ttrc l.nfra-noct rpootrr^ of

thr non¡al ¡rd'ss tul.ph¡tc r¡rd lrl¡ulpùrtr r¡a shorE fn ft,gr¡æ

!.J. In Êho rogl,oa lpoo-l@cr-l, ¡r rhorn Éy ouncc (t) ùùd

(d), it crn b¡ .ren thrt thcrc lrû Lvlttl fal.rly brroad bå¡d.

¡bl,ctr r¡to rtfec:La,tcd uLth thc fl-ll ¡nd C-il rtrctohl'ng

vlbrrtlor¡r. îhc largc brndr occurrlng rÈ r.Þorrg 2,¡gg6¡-p(t0or-l

cen bo dtrregarded er È}rcy an cìqt to thr tl-H ¡tntchlnt

viþr¿ü|,æ¡¡ Êrrd¡ of courtt, ¡ppa¡r une¡hsngrd ls ttrc purc rrel'rtor

¿¡¡d 1¡r all the e'rLna coqrourndte îhcrl e.rÇ, horcvrrr levrnl

ottrar bÈrdr aplleart.n¡5 Ln ct¡r's¡c (") Errd (a) rhf,eh ¿¡l

LqrorÈrnto

Ilc¡cock arld !{t¡il.oa16 h¡vc ctudtrd tho l,¡rfre-r¡d

tpcatrd of a largo 6rot¡p of second¡rlr ernl'rc¡ a¡rd' Èhsl'r

nitntt, ¡nrehloretr rnd chlorLrlr erltr, and traws for¡¡d thst

Ln no¡t ca..t tlrr non¡l l{.fH rt¡rtoh!¡r6 bc¡rd fçr thrl frcr

bçe¡ ooourl trr th. ruttoq 3r80-r2o5ot-1, ¡nd thet tdl'th th.

fol¡atl.on of ttro aud.nr ta,l'te oonr:ldcrat¡le ¡tton¡ltlo¡ r¡¡d

dtrpLrocnat of ttrr nor¡¡l tt-Il .trttohl.n6 bü¡d torr¡dr lovir

frrqr¡cælü¡ ccot¡t¡. Irr ærrl¡r ¡11 Ûlr¡ oeror rtudlod by

ll¡cools ¡¡rd tdr¡¡'Âül'í o oonpl¡¡ corl,er of alrror¡rÈLæ brnd^r

nr found Ln tba ægd,oa 28@-ãl@ol-l *bleh lc ra¡oelated

utth -mrå rtrotohlng vLbrltlonr¡



SfguÐ 3o3 Ist¡e¡¡rd S¡notn ef,

Dl (3n St r.trl'r¡t¡rlh¡ry1) ræÉrn sul¡h¡ù¡

rú ELrrrl¡ùat'ro

(.)

(r)

{o}
(d)

rd.æ ¡uffÈ¿È¡ Ln EJtet.

Eft blrul!ü¡to ln uJolr
¡¡¡la¡ rul¡Èatc tn ho¡¡oblo¡obut¡dl'eorlr

rntlrra trt.rul¡Ërrt 1¡r ho¡rohlorobutldtctl¡
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1'rr Þandr, tbrr.cforr, ÊoGE:çt!€ ln ths t[tGGttlEr

of dl( 3r¡ r! rtrá'eaËyfboryl')emf,n rtrlBùrCr, rùær by

er¡Flr (o) fa ftCl¡.r 3.3r ¡t ralc¡rt allOc-trf ud Z#ætl6æ-L

rg ¡lrùÞly dur to Ë-H rtrrtchl¡C rl.Þrltlæ¡ r¡¡oclatcd t ttlr

t¡r -illl ü¡.æDo

TÞc rpcotrrn ef tùr fFæ ed^¡r ül(9r5r5¡trtlct¡¡fl-

hcryl)rd'æ i¡ ¡trsu¡ ln fttrtÜ 1.*" ttd tbt oÈ¡rrgtcrl'rd'o

abtor¡rtLoE fomd ürï Et oðok ené mr¿æ16 for tlro nø¡æl

tf-E rtntchtaG bs¡t ola D. lGèE L¡ tbo r.tt€lr 32€O-J3Oûol-1r

thlr aþ¡ortrtico Þ¡rrd Lr qdtr Þrorú æ| çr¡y rrrre' fìor tDlr

prrtfælrf¡ ¡rrEl ¡Ëob tr Po¡tÞly ornpd Ët tÞ. hr¡¡r alfryl

ehrlnr ¡qt1¡.¡rn¿Lat Êhl trB Sroep sf¡it betdLaA tt l¡r ¡ r1Éü

co4:tgg'rtLæ, rad hcne¡ tntcrfordng rlth tbo If-H ltrnrtobla3

raËrattæ. It feet, Rcroook üEd lhrto.l6 rrPoË locrnl

Gtüt. rlroro tþ !f-II tt¡ctchl'ng r{ttfrtl'oa l.a tbc f*u erd'lo

L¡ so¡l¡lctoly dælng ln thr ¡l¡csùnro

ft rbould þc ¡ontLoued, hrrr., th¡t llcraocL .ud lhttoû16

elro obcer¡cð r r¡ólrr to rtræg abrotytton ¡reak nt r

1600ð-1 f,cr ¡1I thr æeoadrqy tüla. ¡lltr rtudtd, rtl'cb

rrr rgclt fu ¡poútrìr of tbc oorrce¡redfng f,Ëc ÞltL. Îblr

brúd thcy æld nr drr to ûcfo¡at|oa vtbrtttÛat cf Èlrr

protoo¡tdrroonúe¡y¡ata¡o6r{gEI'.4Ètdthi€hêcclE.Ërd
¡t l6eOor-1 (¡ot rbos l,a f,lgut¡r 3.3 t.d 

'.5) 
n¡ ob¡cærd

La trhc pr¡grù ctudy for ¡11 thr ooc¡nrnar trlroflalg th.
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qurtarurT aauoalr! tpcollr ¡¡d Ir proùebl¡r duc üo tbl,¡

deforx¡tl.os rlÞrat!-o¿ of tha -lfH; gloupo thlr b¡nd, uro

rb¡ont l'n tho l¡,frr-rcd tptçtn& of ttrc frcc be¡o

dr(3r5r5rdrctbyläayl)antar dl¡ov¡r la 114¡Ë 3'S. A

rl,d,l.¡r br¡d lc obrorvrd f'o¡ tbo d¡for¡ati,oa vLÞr¡tl.oq

a¡losl¡tod Ttth trtrc lrydroryt' grcup la v¡trr4, m.d. bcncr Ln

üa h¡rdr¡trd quatcrnalT ¡¡æorrl-trn eor¡reurde ühe be¡rd at

l6*Ocn'1 lr probabty dua to ¡ eornH.n¡tl,on of botb

daforrustLolr vl br¡tf o¡¡ü r

trdcr, lft"t¡sa aad BurgerlS t ** ¡t*dtcd târ

nnolcæ aignatLc ñrtã*rr¡ca rlrootr'¡ of ccrtntn trt-t1-octy1-

rna¡Lr¡ ¡rltr 1¡ ¡cvrrrel orgenl,o rolvoatr, ¡nd Ëy rtuffng

thr pollùlsa of tho S-H rçtosaßo.. l'n ùlre ngnotLo flcl.d

for thc rf&yfuoatu ælte, havo formd a rtrenS døa-flold

rhftt ilùich r¡rpcæ. to Þ¡ dcpcndont tUp¡ the anloo ¡¡¡oaLltr¡d.

Ttth thc rllryla.nreaf,rm {oa. lbl,r, th+y raid, ran duc to tbc

fo¡ratùm of, rtron¿¡ ä¡tdroÊplr bo¡rdr Þatrlrca tho proùosa.trd

r¡Lnc and thc rnlm a¡rooLgt¡d rt th thr rlJryleæal"rn lont

end tb¡t tho ctrcn6th of tbo lçdro¡¡n Þond nr dop¡ndt¡nt

æ thc prtt'culs ¡nf.oar

ttd.r !Lêf*6 b¡rr rupportod ühctr t{.x.R. strüaty

rtth rn lEf,n-rrrd r¡¡cotrrorcop:l.o ttnt¡r ln tbe lf-H ¡trcæbfrg

frcquracry lrgion, ertd Þ¡rrt for¡rÄ a rhtft fq, ùhe H-H
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rtrÉt€h,l,ag flÜquræy ùo loncr vrlt¡lr !.ltb lE¡l¡e ln

bydrea¡¡t bond.lng. lttt rhtft to 1o'r¡3 frcqr¡¡ol¡¡r a¡t ¡grJ'D

forrmd ts Þo ¡troagly dfprytret om tht anlon rtÓootr't¡d rt'th

th. af.kÊano¡lu¡ o.ùl'Üå.

Tbc oonrldcrqblo ¡Ètc¡r¡ett€d ¡nd dlrPho¡rmt of t'ho

nor.¡¡L Hd ¡ttotcbtqg band t¡, tho |¡rostd.,ry rrtnæ ùcnrdl

lorrr fr¡¡ßlacl.¡r on th¡ fo¡ntLcn of th¡ ld3 lrltr¡ tl

foud þy H.¡oæk .f¡d }Lrt*16, Bt:r, ln frot¡ br Éur Le¡goly

to tlrc l-ntrrtîotlon brt¡orn tbt ¡reÛenr att¡ob¡d to tþ

qurtan¡rrn¡ ¡LÈrroSln ¡to¡ r¡d thc rtreoirtrd ral'onr Tb:lr nlr

¡lG.l¡lt la tùr rpÍr.atì¡¡rGr of, tb. {ro|rPl¡¡ ært¡r of rbrorptlcn

þed¡ l.¡¿ tbl reGj.og 88o()-loo@-lo

aeoordlng¡ ùo Õb¡ner rüú g.ädûrfyl9 tA. ft.. -Hå

¡t¡çtoht-g fnqr¡¡aoy. if, {t rrrr Po.ttËl' Ge drto¡tln thltr

Ítr e',,rcr ln tùc rrgLcn !Ðt-l.O'er'l, hcs¡vnr, ¡*¡drroSrn

ÈoËtrngcftlriltfctliPlrror¡nr*rlblcforth¡rb!.ftrf
,o'aaËl hrnd'"¿ 

',rüt 
rårútrt rnd tl¡r -¡6l ltrotoht'n¡

frrç¡¡ncy aPlltrrr ln Gþl rogÉ's ÃloO-2EOtD€¡-lr

Iavi,rrofthrebo¡rrYl'dlncrlt¡¡rsqdlt'
probr,trlr Gh¡ü rlph lntcr¡ctLoan oûûrr' rn dr(3r \5.tÛaÛtlryl-

h.ryl) rso¡1ar rul¡btr rnú thrt tt¡rrr 1r ttrrong byUryrn

bonûtB¡brù¡rerliltbproùon'¡Ètrcbodtotùrflnatlruar¡r



.1SO.

t¡Ltfoæn eton rad tltr utoal'atod rslt5¡Cc Crrrs?.

Ttrr r¡reotn¡n of 3b¡ d,lr Þt'rul.¡ùatc ¡ r¡ rhem Þy cunr
(O) 1n f,1gr6 !.! tùær vor? ¡¡æh *rrlrcr Èrædr l¡ ÈÞr rtcloa

fsrnd fer ùbr ærul rul¡ürrto. rrd ¡hou¡ e rÙretg rbeor¡ptlo¡ ùl¡å

rt ebe.¡¡t 3o+oo¡-1r fbl,l bt¡û tr r¡rta prcbcÞIy ¿¡¡¡ *:r lfrf,

tÈrçùebi,nÍ vtb-rtlonr r¡teolrtrrl YIGÞ ter -rmf ¡ro¡p ht

ec6ur- ¡t r hLeÞ¡r fpqurasy d¡¡¡ Èo Bolr urelç hfdroCrn

bo¡dfing brtrrrn tbe proÈor¡ r¡üralrtod rltb thr rlL;I¡¡rositc

lor and tlr. b¡tü¡.=*ntr r¡i.B¡ Aoso¡{i,!3 t. Dl.æortb a¡É

$ÞrpnarrrlÐ .-¿"t oo¡dt ù1,æ¡ of r¡rlc hyü¡çCu bordt¡g lort

rtrrteË{,ag frrqrr*cû¡r of thr Ol 6rlo* runrf¿ tl¡ f¡ tb¡
r.éoß 31OO-JOoool-1, r![oh 1r sæ$.rt¡¡nt vtùb üblt fgærl

rþoro for ùh¡ ax{a.¡ b{rulpùratc. It lr lntcrnrlrtl,48 Co aotl

tD^¡t 1¡ tb rornrl ¡¡rLa¡¡ rnlpùeto t*c hydro¡eu boadr ar¡

forr brtroca Cbr potæ¡ atù¡chcd tc ths qt¡¡tonrrry útrrcen

rtol ruå tha aul¡ibrtc g5ouPr Srrrc¡¡ tn tbc rd.sc btrul¡ù¡tr

t t t¡ Eo¡t! üItly tb¡t cufy æo lecù Þyr¡ro¡P Èord ütl'l bt

lorlnrdo I¡ tb Gtt ol tbr p¡¡¿¡ ¡d,*r r1¡l¡thrtr tbl.r

sotrld læd to ætoarttc l.strrclt€u1ar büdroGrn boaúl'ä8 tt
lrtçrest!'oq Èrttæa Èbc protoÈa ¡toedrùcd rltb Ëã¡

rfsfrclfn l'oq rrrd rul¡lbrtc ¡fæ¡n ¡tèrcb<l to rdJeoont

rd,rc rulüttc rcl¡gutr¡¡'
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Tlre df.fforft¡cc brtncq ülrc t¡rctrq of tlrc norntr

esù¡¡ rul.$rato rnd th. anl,nr blaulphaËc l'a oon¡l.rttnt ul,th

th¡ rvi.drnso f,or¡¡¡d bf x.drr t!.-ttP nU.* tb¡ rürnet¡lr of tb¡
hydroglrß bondfagr ¡Íd t¡eæ¡ th,c rhl'ft La thc !ü-ff rÈrotchlng

frcquc¡æyr f¡ éo¡nndcnt on ùhc r¡r1æ ¡rË.oclitcú rl,th t'hr

e,IJsylæcafre Eroul'.

Tbirc lr e ftrthor peals ¡lrorn !n curv¡s (o) ù¡d (O)

f,n figrco 3.3 rhl'eh norl,tr üsae ncntl,on. Îhl'l oocun at
rbouÈ 3SOQ-3S6Oor'lr rad -rútst b. üf¡or¡Sht ùo bo dt¡¡ ts tÈc

rtæÈchJ,r6 vLbntton trrool¡ttd r¡tù fùr hydr.e-¡[ 6roup La

f,¡¡r nùo-r Âocordlng to Bo11¡ry21 t¡r" frl¡ O-ilI rtrctoÞi,ng

f¡r¡gurrrcryr rlrøulö ËGcur Ln th¡ nrgLoa 365O-359Ocl-1, b¡¡t t r
ecnsl'dc¡raÞly thd.f,trd to lctrr frcquoncl'æ üry bydrogen

bond|,nB. Ia tha ¡f¡ryl¡notl.ra oæ¡røuulr do¡ortÞrd i.n Chr

prerant vor'!¡ tfCrogla bcnd{q8 n¡rt t¡crtalaly ocaur a$d I't
rouLd bc or¡rootod to f,lnd t}-l O-H ¡tntohlng frequcnoy for
tntor ocourrLn8 Ln e reglon lo¡*er th.e,r¡ t6?-75gùcn-1.

rlou¡v¡r, the band ¡t 34@-3b6{}era-I ¡rerrl.tta !'n al,l tttt

etlq¡l.aøqfusl eotqrcundr studl.cd tvtlr aftcr dchyüratJ.on, rnú

trtno. Le pr+bably ¡¡Ot due to tl¡e O-II ttretchfng; rrl'brretíoa,

but ¿ltcrtatfvrly l¡ s¡roÈhar aboorptLon due to the lf-ll

¡trctehf.ng ytb!.atl.on. In faet, ttr!.¡ rny br thc rtrrlüGtrlng

vl,br¡tloa bcnd s'l,eh lr ob¡rr*ld l'a tbc f,ras r¡nl.rrc a¡ ¡t¡on

l.n ffgurc 3,b, eolr¡idorably lËnougtboncd duo to thc



1b?.

totr,rahrdnl eonfl,guntJ,æ. af thr Surtrmrr7 ¡ltrogrn rtor
rbl¿b dtc¡'¡rr¡t¡ thr rhl,rlr¡f,ng rffoot of, tb¡ l¡qg chrfn ¡f¡rfl
gltÉlplr

It orn Þr ¡srn frc¡ tb{r rtt¡dy thlt a¡üloug:h tü.r

Þr¡d t¡¡ooleùed r¡fttr thc H-¡l etntohf.ng vtbr¡ùlolr for tbr

lllc¡ltt ¡lalæe l,¡ u¡urlly rr¡11 dÐf!ñcd ¡t ¡ rlrglo fæqumcyt

tbc brrd¡ for Ër ¡¡¡¡yf¡nætut ¡rlùr rñ qultr ooo¡Plrrr, üd
thr nrÉrrl¡ :1aùr¡rl.tl,ttr rnð pod.ttsr¡ cf tblm brÉr ¡¡r

d¡ürruú.r¡d ùy tlrt tntrrrot{onr of, ùlrc ptìÐtent ettololôÛ.¿

rltb *. -tùn; 6rcn¡1.

I

Tùß rXrots* of tb,¡ anf.nc rul.ú¡to urd bùrullù¡Ca trr tht ¡¡gÉ'on

800-ll!ûOcr-l "...oLrtrd rtth tbo rþ¡or:ptlooc duc to ùbo

rulË¡atc rrd btrul¡ihrte grrtt¡ltü ¡tl rhoÉ 1a fl'g¡¡¡ì. 3.9 by

ouFrerl (.) esrd. (U). fhc rrlbntl.on¡l troqrpæ{ç¡ ar¡ocLatcd

ültå ühr lulphatr erqrn arc desctÌtbcd fielly by lt¡krnctolT,

nhO tr¡¡ rhor'n tht cffoCt oo. tho {nfra-rod rpocù¡r¡n of, tlrc

n¡l¡È¡to ton lot:fng ¿Ë ¡ norul erl,t, rnd ln r t¡¡ldrltat¡
rnd bfdrútrtr oorylcr. Îbl frrc rut.¡Èeüt Loa betor5¡r te

$r¡ hrgh e¡rætq¡ pelnt grctrp Îd, ¡nd blna¡ bu four

frudæat¡l ædor of vlbntf,on of vìnLoh only v, and Y& err

tnfn-¡¡d rotlvr. Tbr f,¡co rul¡tbatc Lon hg¡ ln¡Írc-¡cd



tst.

rÞrer¡ltieo þap¡. êoGrl¡¡Lr3 rt I¡OlGt-l r*d 613on-tr. I!

eartttÈ rulpÈrtr ¡r[tr ¡nd oorf¡trr¡¡ar Þ¡g4ËYrDf, o¡thrr

r¡rrorptt.on be,Eda ¡r!¡ obaaæaú l'tû tba L*rq¡-ltd tpactF¡¡ro

In thlr df acurrtæ mly tho wa rnd v, ñode.sratrl æd¡r of

v!.brrtLcn útll bo sooctdrrcd rfrrel Slut ¡hæ rrlbraùio¡d

frrtqucnot¡r ln trtro rogtol of 8ÛO-13@or-1 rilaù llrr

lwcrtl6rttd l'¡ tlra prrlut rtudg¡

îbc ¡pcot¡Ð of tù¡ ælt [co( m, ]el , [to*l , . inao,

ú¡rcribçd Dy xeihræþry ¡ rbm trr¡ rÞrorpttoa bædr rt
973cr-1, rnd Ilro-llèoa-l oe¡¡.oq@l¡g to thr tl d to

uod,er of r¡tbrattcrl rcr¡rotl,lrlyr

ù oeorrúl.nrtLoa of tä¡ lul¡úntc læ to r *Èll¡

lraæorr ttr* ryuctry f¡ lotrrrd rrlth tbe epprnrlrr,c. of l¡r

bcndr la tbr rÞ¡otnr¡ lhl lornlag of r;urtrY tr
dfff6cat for eul¡ùatc rctLag ¡. I rældcetrta r¡thtr tbæ

r bldætrtr Í¡etP úftb tÞo rç¡ult tùrt lrl Êh. Eld.Btrt.
rulpbtc co¡rlcr l""t*rl'soJrr v, rPtltr Lato trc Þrâdr

rt lo!2-l04lon'1 r¡d 1f1?-U43or-t, ûl.slr rpp.¡a 1É tht

rpcctn¡ l¡ rË,ttca to tbr r, bná ¡t g7&l'1. 1*r I
Þil.dæt¡to oor¡úæ sr ¡ Þrtdatd bÂdonürtr corpbr ruclr rr

/o.\"
\./

(rog)¡ co

6or

c(lrn3 )¡ (xor)3
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v, .plltr l'rGo Èårec b*d¡ r¡d hæst tùç rprctar tr th.
r.6l.c¡¡ g66-t!@ar'l cætelan fcu .bcsÉfoa hd,r ¡t
gg5¡æ-L. roto-to6ooñ-1, llojbr-lr rEú lryocr-I.

thr aproCnr of df ( |r5olrtrll¡cthtrthoryl)ermil,c
ml¡È¡tr rbm þr cnno (a) f¡r ltc¡¡úr 3.!r rù¡nrr tb¡rr
rbrerptl,oo br¡d¡ at froquæc!..û at t65ol'Xr 1o1,5-lÉ¡..'1,
rd I.ÐO'l!.5Qcù-1 rrùl,oh rrr vlr7 s}'oæ to tlrc frlqæsol,ot

fr-Grl'Þüt ¡¡bcvr f,er nú¡l¡rtr roùtn6 .r t rail.drntrfr !¡rqil¡e

thc þr¡d rü 9ó5tn-tr o.r br rrl¿C¡ca to th¡ v¡ TtbúrÊlort
úcda mû lr of rcêcr¡t¡ l.¡trsplcy ra ¡¡Pcctt'd' tht þr*^*

tù l'ol!-l.0l5c-l 1r qsttr rt-ca¡ end b'æryt uhtlr thr brt
et 1@o-115ôGü-1 1r ¡lro rtræg rd bscrü rod r¡rymrl to
Þc r¡¡olv¡bl'r Lato ürs Þardr. 6ar cf tào¡c, bo*t'wtr, l¡
dr¡¡ to tb C-ñ rù¡ctçDùlCl rAÞratl¡n rahtGfr rPp.æ. l¡ thr
r¡rcctrnc. of tbr trË rdnr rt ll25ic¡-1 i¡ ¡lrow l'¿ ftgræ

3.1.

Êc cr*fuor Sü¡.á trc tàr l.nfr¡-rld lp.Gt¡nn of

the ¡d,n¡ ¡u1¡ùrto æp¡rortr tbr rrgûrltfoü Gh¡t tÞcrr [l
rtrvsg bvdrçGta boadl¡€l occur*a.¡rg Èrtræe tbr Protmr
rrroel'¡tcd úttä' Èbr ôürtfæ+nr¡ [m ¡ed t¿hr ru.lyü¡tt

Eloa. e{as¡ tDúr ÉÊËt br o¡¡r¡ct.ú to l.onr tùc r¡utry
of tb¡ rul¡ùcür lao rd:H,ct.rntly to gl.vr rn lqfrr-¡cC
r¡rotnn rt-l lrr to thrt of r r¡nl.drnË¡tr caplct,
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ftr¡ ¡!ÌçottuÐ of thÊ rnl,uc bl.aull$¡.1¡r err th¡t othor

hrntl, 1g loae oornplon ae rhon by eu'nr (U) tn fl.gr.rnc 3.3.
Thrco b¡ad" aro obrcrrrrd l-n tho rt6Lon EO()-13O()ûr-1, t

.h¡.rp n¡dl'un l"ntcnrLty paûIc rt 88!cl-1, r¡rotlrcr ¡hartl p.lts

et 1065cn-lr ad r ht.sh tntra¡lty Þrodl bürd et ebout

11?5o¡-1. ÂccorrüLng te cre¡r?2 th"t" .- tlrrce hnd¡

r¡¡ool,¡t¡d rftb tJm b{rulürü¡ lou æourrtue åt 1lËO-l16{)er-1,

1o8o-lo@e¡-1, sñð E8o-81+oc--le Thus tÌ¡e sbrorptl.on

ho¡rl)¡¡qocrlrn bl,osl¡ùrtr ¡nr t'r r¡ocll'øt ¡gtü.únù rlth

thc ll,t¡Ír,tur. rrolt¡o¡r ytrl,Gh f.¡ esnrlrtcat vl.ütr th¡

prcvleur lr¡ggô.tta¡ that ùtr+ lntsrr,ctlos brtrean ùbo

¡leflarynünl lon ¡nd ùhr bl.¡¡¡tphrta rnlon L¡ ¡ucù rrc¡kcr

tho¡r for tb,ç nors¡l ¡ral¡e cullùatcr

11Sato-- al¡o obtal,-nsd freqr¡encl.r¡ sl¡nLla^r ts thoar

¡horn rbovr for rbcorpttcnc drn tO the bl,¡nl¡¡batc lon for

¡rv¡ral cyclobaxyl- srtd bonzyl'-alkyfa¡¡nst'r¡n ralt¡

d1¡¡olvrd La ohlorof,or!¡

(U) Sgeqtra,.-g¡l-tþe dl.('1. 4. R..tråBsthvlboxvllaarclrlu4-
a

H.il qt¡ttçlrLm vl,b¡etl'Elll Îhc l¡tfr¡-r.d, lpoctrr

of co¡plorc. (¡) s,rd {ff} ln ü¡t rcgl'on fgOt-J¡aOOG.-1 .*

rl¡oxr ty curvcr (") end (a) in fl.gure 1.5. Tlrc noat



ffeürr 3ç5 Inftr¡rrö s¡ncln of lr6(¡f¡) Gqrtelrr
(¡) ra¡ (¡tl.

(r)
(b)

(¿)

(¿)

GoqÉr= (¡) tn E¡Jcl.
GqÉe (¡r) lE sr.þtrr
Ccæf.s (¡) ln Èææùloæùutrdl.err
êoqú¡¡ (Ul t¡ h¡-a+blorebuþ¿rcrull
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oigntflaent dlfforcnan betrcon ttrc epætra of ttp fran(fff)

coæ¡rlera¡ al'¡d ùÌråt for tlrc noræl aËrl,nc rrrlphaùar rtrour þr

cr¡rc'Ð (") tn ftgu¡ç 3.3r l¡ the al¡as¡roc of tJtc trruad !f-ll

ctrse@hllg bad¡ s¡locLc¿Gd trtth tþc -¡ül ArürP !,n th¡

rcg:l.on of ebout UåOO-Mf . It h8¡ al¡oaÊy be¡* ru6gestcú

tÍret ttro ap¡rearaf!ã. of ÈhcCe banda Ln tt¡e nor¡sfl} a¡¡t¡r

rul¡ùratc strlootnrn sy bc d'rrl to s¡rten¡Lrru trydrogrn boredt qg

bctroen tÈre prnoton. s¡soclated vlth ttre alkylar¡mnlrm lon

ard tlre aul'ptrats arrion. lho sb¡once of theCo trendl"

thersfors, Ln üTre elrêGùra of tlro fron(fÎI) cocple¡ct ¡uggoatr

tt¡at thl,¡ hydrrogca borrdir¡g t¡oçorac¡ nçSltgi.bl¡ or vory scak

otlcs tlrc oul¡È¡,te a¡¡ion e¡socleted rith the alk¡rla¡uupnt'un

catlorn !.t ooeplc¡od üo tron(fil). thll Le eor¡gl,¡tent rltlr

üho moLecula,r mtgiht aür.rdter &asrLbed Ín Ch¡pt+r & oinct

it har bccn found thst tl¡c r¡*lne ¡ulphetc for¡*a lnrtc

¡nolccular aggrrogater (or mlfccl19a) tn cortaLn eclventtr

llowsver¡ oÍrole ùh¡ amilre eul¡ürate ha¡ bersn cornplO*d r.lth

fe(f¡f ) tnfa tondonoy to fotæ mLecllet beGotÐr neg1lgùbL.

Iù l.¡ cuggectoä Ln Clraptsr l¡ thaü erten¡lvo ltrùotbßolecul¡r

hydrogcl bondlng betrreen thc pnotonr attaol¡ed to tlr

quatcnrar¡r rrl,trogsn atom¡ aÎd adJaec¡rt lulFh¿to srlon¡ Lr

rca¡rorul.ble f,or tlre atsl¡illzstton of tl¡e ptcolle¡.

There ia furùher evl'ðer¡oc for thl¡¡ olncc ln

Chepùer 4, rscultr ar¡d e[i¡ct¡lôlon cæûi.on 2 ,.t Ls choül

ttra.t the aggrrgation of, ths anrinc b!.eulphet¡ Ln bgnsono
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¡elutl,on l,¡ aonrl,dorrÞly llar lùa¡ Ùhrt of tho ¡arrrl
¡r+nå eulph¡te Ln t)1c ta6o eolwnt, vhtch Í¡ con¡fctont

üith tha rgec¡tl.on (¡rcttc¡r (.) ebotr) tJ¡¡ù ùb¡ !.nton-

lctLc¡ botrorn tbc prOtoan ettaobad Èo thr qtr^rtenn¡'¡r

d.trugon etø andt tb. bt¡uuÛ¡atr sl.on Le aen¡fOrr¡bly

lc¡¡ tþqn ùho Lnürraottoe botroon tl¡orc P¡ìoÈon rnd th.

tul¡lutr rnlonr

tftËb rrakrr Lntor¿otlor bctncn alkylrmoalø

ertlen¡ r¡rê col¡¡plcr met¡l ¡¡rLonr Èherr beüur¡n tlre o¡tlon¡

¡5d t¡hr r¡rloo¡ of rtnplc rcld¡ hg rleo b¡¡a au¡g¡trd by

l(cGcr 3!.-âflE ebs cbtrLnsd owt drnac for tht r fro¡ l¡frr-rud-

errÄ l{.H.R. fPclatrro¡copfc ¡t¡uí.i,¡l¡ lbc roeron for thl¡ 1r

probqbl¡r dr¡o to ¡a ¡lcctronlc of ltcfaoet¡e5l'cel effcatr

Tlrs .bcorptlon bar¡d¡ ln ths rÊgLott 3O2O-3160o,¡-1,

rl ahcun 1n f1gurc 3r5 c¡¡¡ pfob*bl'y br a¡al.gnrd to tNÐ l{+

rtntahLng ?t'brÈtto¡r¡¡ Tlr; largp b¡oad baBd rd¡f'oh ÛGaurl!é

Ln tho reglon SbOO-3b6O"t-1 for tbe a¡¡Lnr eulpt¡aÈê It cttll

rrrldcnt l,¡¡ tbe rpaotr¡ of thc fron(fff) coø¡rlcrcl

(ffeura 3.5), trrd ar h¡c becn luggooted already t'¡ probrbly

aaeühcr rbrorpülon duc to tùc H..H rtrctcht'tgf vLb¡¡tLono

Îb¡n Lr no ba.td or be¡*l¡ ooourt,lng ¿n tho o¡rcctn¡¡

of tho fron(f¡f ) cqnplc: (f) rhloh ca.n be ¡r¡lgp¡d rLtrr

cortrl"nty to tho O-It !t cÈob|É€: Y{brttlon ¿e¡ocI¡ted ut'ùt¡
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ùbo h¡rdsoryl ¡rm¡p l¡cllcvld to Èo Gilplg.d ùo F¡(III ).
Ðt¡ tr to Þr ¡¡¡lçotrd t¡ ttrt t¡OO-36OOc-l o.é* ltrol

¡t¡cb r lydroxyl crcllp *ould loat elr*r!'nly Þl åyüregrc

boad.d r¡¡d rsr¡ld Ën¡ CÉrl r ÞrorÄ¡ lfi/ .lw lltærü't'.
ebrorptl'q br¡å *¡t ch Fuld bû btddt¡ þr th. l*Êrnrúlr
lf-H aÞrorDtls*. lI@., rl,tìq! f¡f¡r¡r¡d lrl.d¡uor lr

l'l*lng fo¡ ùlrr pr.ræG. ts tÈr cæplel of thr Þyürcr¡l

tfûgD, tbe ¡n4lÞ'Llltt lr ¡ot s,el¡¡]lú b.o¡¡rta of tbo

latr¡fo¡rtor f¡c¡ lf-E rbrorpttenr. ft rheütrá ù¡l lotrd

ÈÞ¡ô eerplg (¡f ) ir rtrply ùbe þdrrt¡d for¡ ef oorr¡rla (f)t

rnd üËGc .q/ attræt ts fd¡¡tflt th. hyifrorTl græ¡¡

eøpl,ard to Fc(fU ) 1l cory¡ls (f¡ ) ror¡ld bc frtttlæ¡
d¡ro to tbr pruooæ ef rrtlrr

PrutrfrÈlæ¡ Dr¡¡ to tlrr !'mbtAtCy to 4rtrot eny

rb¡orfrtl,ea rrhlob eeuld be rrrl3n¡d. to thc hydlorfl 6FouP

ln cæglc- (f ), drutoratLsn ef Ch¡ oo¡¡p1æ rtl çnr:rLcá oËü

In thc bF. ührt thi,¡ d'gÈt br133 rÈwt r ch.a¡r6ü I'r tbr

efrting brad¡r o? t¡hrt sr br¡¡d¡ ræl.d rP¡lora I'a tÞ.

.¡r.GtFnr Ecútrr, dtuttrrtl.æ ef ôorttL¡ (f ) afa act

plodwr rry oÞærva'bar Gblatl t^a ùhr l,¡fFl-r¡d l¡rcotlrr¡
r¡d. no ær braá r¡ry*rd rhJ.cà s¿tûld b¡ ¡¡rl'¡¡¡d tc lùr
O'It rt¡rter4sg rtb'etl,o¡. $l'd,lrrll ão ffit Þü*ü rppo'rcd

ú|oh Corrld br ¡rlt¡n.d te tho F-D ¡t¡etsàiag vÉÞntl.qo
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ltr rprotru cf o.q)tc (r¡) rftæ rbrorptlæ of

DrO nr qrtte rt¡ll¡r 3e tbrt of tb¡ crËtn¡'y ccq)lar crstpt

tùrt üro nr bldr Ð¡l rÈrorrrt. Ëltl ¡b¡orÞttot Þ'84'

rtLoh r.r!t b¡Or¿ r¡ó qult ,lrk urô Élcb oco¡¡r¡d tE tù.

ççLeat ercO-e3gOu-l .r¿ 2196-Êö9gæ-l o.t p¡oÙrbly be

arrlgnrd to vl.bntiq¡ a¡¡ocL¡t d rf,th DaO lùæl'f or to

H-ùt tt¡rtoù:lrg YfÙûrt{c¡¡ 'Ëtoh hrr bæn rht'f,trd ùe lov¡r

frequenelcr Þ{I bydao¡w hnd,t'n6 to DaO

t

ltùr rlnotrr cf thr lræ(rrf) ec¡rlrnr (f) r¡d (¡f) fE tË.

rtf¡l¡ !,ú-f!Ooor-li lEt rhæ by cumr (¡) r¡¿ (U) tn ffgulr

!.5. CqúrÍ (¡¡ ) obcg¡ fcgr rfrrcrpÛtcq bl¡d¡ at $E5cu-1,

tg6jor-lr llloor-1 .o¿ ltgpra-I ¡hloh rÍl oroa.frùett rLtb tho..

orpæùod for thc rul.¡ÈrËr |'æ ¡ottn6 rt ¡ bldoatltl Xl¿¡nd fl

c oqrlr¡ ¡r4rà g th.l¡. Îb. br¡¡d ¡t l,oó5cr-l 1. fetrly verlc

but 1¡ d.GtctfÞL 1n tbr r¡rctn¡¡ cf oæplu (I). ttrrrr 1¡ ¡

lbrtbcr rÞlorpûl¡q irÌ.{,oh olûürrl rt l0t!þr-l rghtoh blr nct bÚ¡

¡nrLtÍrrty l,dl*tl,flrdi bgt 8rtc11 l.t rrlnrÊed tht. rÞor¡Êf'oq

brãd foæ nú.¡p tul¡trterr¡tìlnfur lt ful¡*nÙr oonplrl¡r rd brær

It 1¡ ¡¡rs::þf,y æroolrtod ;!,tb tùr rul¡bù¡¡-3¡g¡Pr

¡¡r lEæt¡r¡n c1' ùb¡ ¡"oller ocrpbr (ff) lr lirlLç

to thrt cf oqrl¡r (¡) rlnæt tbrù t¡hr rÞrortrùictr brd rt

tO6rþr-l 1r drro,at. ft|.¡ 1r pròrbly dr¡ to tb. frot th¡t

Lt Lr npb t.l¡.r th¡¡ tbat fer eo¡¡pl6 (f) ¡ad blo3¡¡
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hl.ðd¡rr þr tbo ùrord þaad, rt ll'l'ocr-l.

Thcr¡ l.¡ con¡tdcrab1c crl-¿aao¡V tb¡t Sro:o-nrtrl
oæplerce of the t¡rpo il-O-ü ürhtH,t rb¡ofpt!.on dr¡o to bctrdln¡;

sod¡¡ ln tbo rcGloü E5o-ll(}Oct-1. In f¡st, thc oobrlt (ff¡ )

ortpl"rr? h erabrc),Er( )""( ornlate ) rihlèh oontei¡r

bfüreryl loe bl.{dgta3r Þåa ta ebrorptton blfd ooau¡-:fng Êt

about l'l@al-l tül,oh Lr co¡rl.{cr.cd porribly üuc Èo Èfi bcadlag.

It rrr thu¡ tlrouGbt t.¡¡ .Ètal1y thrt tb. b¡rd olr¡t*rd lt l025o¡

f,or thc frvn(¡ff) oæplr¡r¡ (I).a.t (¡f) n7 bc dur to O-II

ÞcndJ.ag of thr Uütrro'ryf træp rttrehGd Co trx(fff ) r borrrvtr,

-t

on d¡utcrarbloa of cæp!'e¡ (¡ ) thí¡ br¡rd rosrlnrd urflltctryl æd

bcnec s¡¡¡not bc úr.* to thlr. Derrtcntf.Ð of tl¡t oob*lt (¡ff )

cor¡llcr rhou. abovc reoul.t¡ ln co¡plcto dirlppcrrana* sf th¡

band rÈ l1@a¡-1.

flrl.¡ cvl.donor êolr net nl'o out tþr poætbtllty of tbr
Lron eæ¡rlctor (f) rn¿ (ff ) cott¡ial,ag tho hyrlroryl Srorrpr rLaar

th¡ ablorpt,ton duo to tllo {ÞE tø¿f¡e üdt æuld b¡ rcr7 tcåk

esd l'r probaÞly hl&rn, I'f ¡rrr¡rat r bcaath ùàt rfræ3
rbrorpil.oq bld¡ l¡roei¡toû rl.tb ùh. rülDhrtr grou¡nr

It fråt bccn cu6gertcd t n ocetls¡ l' rbotl on th.

coartltr¡ùlo¡¡ of thc f,ron(fff ) co¡plc¡ that tb¡ rolldr l.roLrtcd

H
t
o

o
I
u

t
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f¡or thr or;rntc roluùt Et. *btoh h¡d }ìa(fff ) goßÈætr bæ
thrå th¡ tbærrÈlsrl nlrrn of 6.93 por olrrto¡ rnd rrùtoh

oosCrl,nrú grrlürr tù.8 2 al,¡¡ rü t æl¡ibtr tm¡ll ¡'.r
n¡(¡r¡) l'ta, rtür lr.l-turü cf 'tl¡r oæ9rã (r) ud r¡¡tnr
bÙul¡ibtro I!ü. tùr Lnllr-ricd rpæt¡r rlf nslr nttrL¡Lr
rb¡¡ld thor tþ ohrrretrrl.¡ülo Ërndr rrlooirttd rltb th¡
b{rulpù¡to lso Houwcr, tb qrüGtra¡r of tho rctld tnl¡trd
lìFcr tÞr o¡tr¡lo ¡lrur trrt-lg ôB rqÐcur rolutl.oc rt Ë O.87

dtd sct rÞ.u tbr ohr¡aotrr{rtlc rbrcrptlcn ¿t SS5a!-f for tbt
br,ü,rlú.tr tæ 8¡ artroû.ó{ Ëüt tE trrá 6rvr rbrcrptfot¡ b.ad.

Ntrt rtd.l¡r to ttr¡cr obt¡i.ncd for oorþlrr (¡) .¡oqrt tlrrt tlra

blnú rt lllOs.-l *.. ¡hLftcd te ¡,bcr¡t ll25ôr-l rad n¡
ceu¡ldrnþly l,ærrc¡oû Ltn lætraot tyr f,rr n¡ca for thl,r

fu mt cLnr bt ror¡Ld tuggrrG Éf,. l¡tenotl.u botpra fho

tr^c(rff) ooryrlcr rûd th. Etå. blrulúrùo.

2.2 IlÌ¡Ës!4sl?3,
Êo rpætr¡ cf oqrlrrer {¡) rqd (II] fl boarcæ¡

rolutt.q r¡rr rhon r,¡ fl.âu¡l. J.6 rnd t.7. Iû rbculô bt
rom¡rbo¡rü th|'t ¡'rrlyd.l of oo'ryrfer(I) it osrrtrtot ultrb th¡

rtoiebl,ontrto f,erml¡ 1n"n")a frd(so¡)¿ ürr I lr

9rítirùd,nlùythrxytr thr r¡rctnrr cf oqÈe* (¡) (rhoun

tn fl3Urc r.6) b¡r r Dlrrç ocqûrrf"¡¡g rt 296lfl,r rnd ¡ broÔd

brnú at rbour 3åfiþ .



PlGutt !¡6 g1¡¡a-raol.t Spectn¡¡l of, cø3ta (¡)

o-o-o (t'h¡lo-¡)n cocPler (¡)

A-A-A (l.b¡ro*)x æ¡el.r* (¡) + o¡o3m

r¡fæ rul¡ihrtcr

pteu¡rü 3.? g1¡tr¡Á/tolct Str)e6t¡'¡p of Cæplcr (f¡)

Ln bonæ¡po

o-o-o
t{-l

(a.alod)u eoqrter (rr).
1e.e-tod)u oæ¡rrex (r¡) + orû?il¡

¡a¡nO rul¡$*tCr
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It b^sr boø a*ggortcd ùry rovonl vork.t.3t2!t* tbrt

thö partlally htrdrotrya.d 5.3(¡¡I) rpteler Foffi+E br¡ an

ebeorptlæ ¡nak et ebout 29fr1li, I tfl'th a nolar ertlnctton
2'

oo*fflcl,rnt ef about 22oO. 'flrs Hulay aad Srlvood hvr

fsræO çrl.dons¡ for tlc d:lnEr{lrtlon of thlr rpeoLer la

rlqr¡oalur roluttonr et hleln ()fO-l¡,t) fo(f¡¡) oonorntr¡t,ioa¡

to fo¡s tÞr tpeoioc (feOn¡lb uhl.sh .ot.¡grng to th¡o Þu ¡r

sÞrort¡t{oE p.ak et 315np' rt rourd l'(h logÉc¡lt thcrcforÜr

to :ttrlÞstr Èlro rbcsrptl,oa pra\ rÈ þ0¡l| ùo thc pcrtlúly

hydrol;.rrd ft(III ) ¡¡p-cftr FaOH+2, rnrl tbr Þrcrd Potlt rt 33!rp

te thc êllrr (fcOm¡f;o thl ¡ol.¿r cttn tlo¡ elo.fficlrnte,

¡Lro .hfia 1¡ thr ¡f;[gu¡r, lro ebout SOOO .ú lIæ rcr¡rctiYtly

rrbtch ere hfÉcr the¡ found ¡rrowloutfy for a4traûrr. lOluGLss¡.

Good g3-Ëf3 btì! fsr¡nd thrt l'n cb1orofo¡¡-çrd¡rr ¡olutic¡¡ thr

ü¡r.€tf{r of an|entc traã¡lt|,æ¡ntrl cæplcrce hæl ht¡bor

Gr,t:1n6tt on eolf,flol.ontr thls tho ¡açc eql.o¡¡ tn rqurour

rolutlo¡ra¡ Inrtleularf,y 1¡ Cb.e r¡ltre-rrlol¡t ac$on, rnd

rnggttt th¡t t|1l¡ l,¡ duc Ùa tbc ehanSf !'¡ ¡olvcnü æd' to

¡olvt¿t-cctalltc a¡¡j.æ |'ntrractl,onl. Tù.[r h¡vo foødr hæYvor¡

thrt rt&¡ ebrrratrr ¡qd ühc porûùlo¡r of thc rblortrttoa ar¡l,r

foû¡l,E oærÈrnt¡

11ho ¡pcoürrrn of eolp16 (f¡), ùh. ùçü¡1¡tcd fo¡¡ of

oonplor (f ) r lr rtroul 1¡ ftg¡¡r¡ !.7 t ¡ad fu lo¡¡crrlb¡t rtrtlg.

to th¡t of oor¡rjf,er (I)r *ttÈ Ê rEI{ü! oaourr{ag rt ?p&ll.
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Êl b¡lnd Ëttd tt 7)Ðþ t h¡Eür.rr b¡, Snrrùly Ñås'ê fE

1nùearl,t'Ír

It at t¡E¡t¡üLa; tc tÙndy tbo rtl¡ct cq thr qræt¡u

cf eoqils (¡) öf tb latrofuttrn of r f.rrú. t¡¡lttl of tDl

¡¡tÐ, .slDhrùo l¡t'g¡ tþ bsnr rolrt:le of ä oorptãr Tär

6.trrtl,æ G¡¡¡ !¡Ér br oor1¡1|'d.F.d to bû oærntl.rll¡r ü¡ ¡rtc ¡¡

tÞ.t ¡¡¡l¡a.:lræod l^B tb. tnø,(fff) etnstl,cl rtuál'rl é¡¡odÞod

L¡r rætt oa E¡ {ace ln Èhoro rtud1æ tho upcrl'Ittll'

oonú,,Èl.os ËrÐ obolsl ro ùbrù tä¡ umÈr cf Fr(fff) Gtr.oÈ.d

Ðtr rfæ¡t mgl'iCtÞlr ooærnå tc trh. çcæoatatt'æ¡ of tb
clËl rut¡bÐ l.¡ thr o$Eãs|'c É¡arero' ßüt lùr erArato

rrrÛ1tßt rolutlcr .¡fürr tàr r¡t*rottcn cf fu(flt) ect¡lnd

f¡r¡¡ G¡rnlt t rf uoqúud rd'n tul¡ålCr."

¡.bc cpectrur of oelpler (f) ln r brE¡rnr rolutlæ

conûr1n¡l3 O.OJltt gmoqrlned ed.Do ¡rrl¡ù.atr 1¡ rh¡w trl tf8nsl

!.6. IÈ oro lrr rer¡ ùhr,t llhn æectn¡r h¡¡ qxb¡¡tr a v¡¡ly

rrdLcrl ehr¡31¡ vlth ü df¡rærræ. Ûf thr grat' rt

3JÆr.lL rrd tù. brrord bülrt ti )95nþ t urd YlCh th'r qltn¡'rnroo¡

cú r Ðu .t ortÊien n¡ts tj 3pFlL I Uhlt &cr ¡qd

D¡trüJ t¡ ùh¡tr !¡ær¡trcrtt'¡n of !-rm(r¡¡)-n¡1Dùrtt-

ccupt¡¡ t¡¡r ln rq¡¡¡æ¡ ¡olstlær b¡rr ¡tùrftnrbd rÞlorPtioa

lD Gb. rql.s 3m-trhf, ¿. th. 19æ16 lÉolr rd ¡¡(6otlft'
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tbr Fr(so*)i1r¡nctcr rp¡r.¡rrr to br¡l rn rbcor¡rü¿oû q,rrrrn

rt r ¡lf*bûty l.otrrr *rrlostb (m¡rl tù¡ü tb. F€of,t te*f..
rÈtah rbrorù¡ rt ¡bo¡rt F}-ltor,¡1". !Þ. rrrlnetiít l¡tl,Ectt'æ

oo¡lflelmtt tl.vra l4r þLftrlrr rd Drv1dtæ l$f ,OOO .d ZiÐOo

Eorenrr¡ ltnor thln tr l¡eh r rnll nprntton beÉrron tùo

r.xtxn for tto rr(ao¡)!l rÞæl.¡r .rd th¡t for thå F.solf

rp.GLt , 1ù tr dtff,to¡lt to r¡¡tln thr n¡t rbrer¡Éloû P.rh

Jt P!.IL l.¡ flgrr¡.r ,16 to @t or cthrr of thcrc lp¡ol'¡l¡
Hotrrth¡l¡r¡ rl crn uV th¡t l¡ ùhr pû¡.tac. of r-st¡r r¡ln

rullùrtl tbo r¡notm ef æqúrr (¡) tn brrr rolstlcc t¡r

. îtrT púÊa€ür3¡d ocatrLþ¡¡ttq¡ f,ror fræ(fff )-æfptrtocoarfPl¡¡

r¡rcollr rr¡cb ¡r F¡solt * rr(so¡)!r (cr uotù).

1är rffrot on tLr r¡notrrl of coqùr* (¡f) of tùr

¡pçr.æo of r 1rrlp r¡c.r¡ lf tiho rrlnc rüfÈ.Ð Ltù tb. b.s¡.ra

rclutfæ, lt ¡bcn fn ff5tr¡! ).7t Lr malr l¡rt p¡ûlloÉlnrd tù¡n

for ecqrlc* (¡), ral, l,! f¡ctÍ trb¡ n¡lrrr rt ÐOl/t' lpllrtrr

ùo be dnrt ua¡ffiot.û. Ðrrr I'r¡ br¡rtr¡ r ll.lgbt

Lær¡¡æ tn rb¡cflttto l¡¡ üt' ,LhlL ¡rglæ rhlob lr

freUr¡l¡z frr to I ¡¡rll êoú¡tËh¡tt¡n fFeË tdrr l¡rrdol freOf,l

nd ro(eo$l;l.

J. llclrsul¡r fd¡bt 6ürE

thr r6t¡ttr of thr reþouter rl3bt rtu¡f¡l ¡¡r rüro
la Grbtr 3rl. tt¡¡ nl¡cr¡tr"¡r ¡rtCÈG Lr rtom 1¡¡ tùt trbt.
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tcartùrr ïttb tbo cor:rrpoadtng æÉrr cf bctl.o unltr¡ frt
be,rlo udt :1.¡ ooanldrñd to b¡rr tàr .3ef6fo[anürlc fe¡nrlr
(n¡ma)¡rræ1so¡)z útcb nr fc¡¡nd bry rrnl.vtle, út$r R t't

Jr 5¡ 5r trl.rtbylhr¡tlo

1Èo rhorrl¡,r rt¡þt rrlr¡¡r rbm L¡ tlþl. 3.1

Lndioatr lil. ¡æælrtl,co c.f tb¡ br¡t o reboulæ sot Èr tl
bcrso rnú eorÈonå rolutioa¡¡ tlorrlatr. thl'e ¡æoolr,tlæ l¡
eart¡l'¡I¡r ¡ot ¡r ortrn¡l.w ¡. th¡t ef t¡br unotqllutd rd'n
rulüeto f¡ b.üÐn ¡elstlm. ¡1æ¡ ll tbtrr ¡chrnt lùr
actrcartr ¡nrtl,eb hr¡ r nl'rgrltæ rol¡;ht of, tf f qp (r.r

€hrpt¡r è). In frot, tür ¡¡rocl,rtlo¡ of oorFlu (¡) in

br¡¡ur rslst!,æ ¡nrobrbLy eocufl V¡ t dfffrrlnt robr¡l'r*

fr.ot th¡t of, th¡ uætlrplc.4 .d,¡. an lphrür Ëlcb he¡ hrca

tutectt¡d to eocur bf rlo¡l1r forr¡tlas ¡ùrbtllrd Èy laÈrr-

rolecul"rr hydrsgea bôafi14, l¡ dr¡orlbld Lr Obrptor S.

S. Hrantls s ü¡ù
tho rrlu¡¡ oibt'rtard for tt¡o rlarÈic Elstr of

eanfr¡ (¡) e¡rd 1tr bydgteô fc¡ corplæ (r¡) 'r.¡rl 3.?E .d

,.6\ rþhÊnr€¡û.tcnr F.r¡t ctlTllyr. '¡thlolr lül l¡snl.ou¡ly 1æ

fs forr{G GcttürnË.ú.

Itrl.y rnd S¡lt "*'brvr rtudlrd tbr hyd,rulyrtl ef

frra(fff ) prrohlorrtr roluClær, raû brrr fcd ùhrt rÛqly



Lfrl..

r6td .olr¡t|¡la. h¡vr r ¡.tÐt|,o rurnt of t.tz DeùrcCn¡È¡otillo

thl¡r thoy r.lü, rd¡. dr¡. Ce th. fe+3(ff"O)6 toa r¡d nr

tltgþùly lc*rr th¡E tbr r¡É,n-enly rrlr¡e øt 5o92. Horotlr,

ülth lærææ ln tho Ë of tù. irou(rrr) roluül.onr tþ¡

t¡gnrtto nrnt nr fcu¡d to drorr¡¡¡ rad tbr vllua obtdl|.d

It Ë 2.O utl ¡Ècut 3.8 Eo¡hr-¡gn¡to*lr For ht¡Ë.f Ë trlq¡r
( ) e.O¡ r$,¡ -.tqoùlo nrnt tptr ctrod ùo ûlrøh ¡ co¡rt¡¡t
rrl¡¡. of 9.6-9.7.

ftr drorrc*o Àr ngnrtl'o næt rLth l¡osrr¡r l¡

¡q¡r¡ou. pH nr fourrû to f,ellæ flirty ol.oply tÞr Lnñ¡¡¡r

Ln üh¡ arcunt of tùo dlrrl,o t¡t Gl.r (*.*)lt DFlrrñt tE thl

üIE e{,ú !$rr., ¡¡rl b¡no¡ Hul'r¡r ¡aÉ Srlreoó2! to"C..tld th¡t

th¡t dl¡lr, tdr1ch hú th bVd¡ory-ltrfdetd .tar¡Gtr$. rt¡¡n

blor, urt $tr¡toütlblc f'gr tÞr dlCr¡æ¡ I'n thc rfgptt'o

mant.

F

[r'ro,o.a;
)rr(u"o¡

+l

I
Ttcï d¡o altgcrtod thrù thl¡ bt'Enbrr ooqú¡¡ ur

Af¡¡¡p¡ttc A¡r tc r¡ c¡ahnl¡t Lator¡ttl.s bÒt¡rol r¿Jrsæt

frrrl,o l,noann rñ{,ch ð¡troy¡ð rlt tb.lr lrtlt¡Ðtl¡¡o
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t rf,rlLrr rff,rst h¡. b..ù ebærvrô by secr r¡Nd

Plfckr? cl¡o hnrr ttuttrû lrb¡ hyd¡olyrf,. ef ltln(fff ) U

rolt¡te retntLer¡. tlra n¡nrtl.o ruat of the ¡elntiæ
(¡O-2r froa(fff ) ) ¡t rrrtÞ aotêfty rr¡ fogad tc b¡ eleæ to

tbr r:rpaoûoá rrlrr of l¡92r Þ$t ¡¡[Ë lærr*ro tn ¡t lrlu th.

ra3nrtLo ÐÉt dco¡trsrd ¡¡ fcuú ry hrf¡y rûA Saltcod25.

At Ët l¡O Èhc vrlu faæ ùh,e n6mû1o Ett cl¡ råart 3r8

Bohr-ng[cton¡ rnd rrroh¡d ¡ oe¡rttat vrlrr cf, 3rl rt bl'6br

Ëto Sær .Dd Pll,.IrE f r¡rygr¡tld tù.t thl d¡orur l,¡'

ugnrÈtc xuæt oould Þr rttr:tbr¡t¡d Ëo tbs drnr {Foo$)i* -
far¡nd bf Huf¡y rnA Srlæoa2'¡ ¡nd to th¡ rcrt¡to dlrr

fr.{cnrcoohb ûtob Èhoy lrld n¡ ¡lre pnæEü La ¡qrccr¡r

tolutLæ¡ r¡d oorrld b. cr¡lotrd. to h¡rt ltdlrr amrLou¡

le6art!,o pro¡rrCtrt C¡ ühc ã¡lilsory-brf{¡1.{f dLnro

TtË úorr ovl,drnor rnggt|ùt tÈ.t thrtl 1r brrdet"ng o'¡

lM lß1Éù rltbrr brd¡¡¡y- er rulplrrto-br:td3l¡G (er rr

probably both) b¡tnæ atJrorut Fr(f¡¡) lon¡ in oelrplrlrr

t¡l ."¿ (f¡), rhioh ¡llou¡ .ð¡ .úGh¡ãGt trtorr¡ùtc Èc ûrsGnf,¡

tL¡ltl^s ¡a¿ FrnÉtrB brw ltudt¡d th. vrflrtl'æ of

ür rrgnrtlo ¡pnt ¡f tb. Ër(fg) toryrlor úttù tqnrrtnr

rad Þrrr f¡gg[ üb¡t trho obrngl ef, nt¡¡t|'o r¡rceptlbttlÙy

p.r S. rto¡ rttb tupontrrr orn Èr ¡rlrtrú to r¡¡ o¡shüal

dnto¡¡otlo¡¡ tr¿r J lf ùb ooc¡ll¡¡ 1¡ ¡.ütrd to þ. trl'rr{'G¡
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ftr rqurtLo¡l r.ç¡rl.rö. th¡t tbr rrgnrtlo lcrnn /'L ¡I[Eìotebcl

I l,L r| t¡ a¡rprcrchm OcI t¡¿ ,.g lL t. T rpp¡orchrr lnflilltfr

lts nCpctfo bobrvacur G.D rgto Èe l'atrfpúot3f Cû tha bgtr

cf thr ooqtl.r brlnC I ¡rnterr, br¡lturr¡ ltG r¡ ht tt¡ ltlr

cf Ch. Ël1€ul¡r ultaÈt orld¡ær. dllouærd tr r¡ctl'cn t

rben, th. tdru t .Ë Éro 1th¡f7¡

lluù18 rad Xr¡¡e¡r f,cæd tb¡t I prrl-t¡¡ertn¡¡t of tù.

nr(fff) om¡r16 brt h.rtfq¡ -1Ð v.Gr¡l¡ lt gOcC for vrr{¡r¡. tùl

Lnùcrr¡!¡, ihtob bætlght rbürt d.hryrdtrtle¿ cf thr ¡lptes

Þ. äE tc tË. 3æ¡tü¡¡foa cf Þyúr9af-brdd6Cl to orto-brtdep¡lr

horæ6, úton nff¡6 u råjrltmt te tbr +re¡tlty J t rll¡r

for ùhl.r. tü¡l ngntLc d.tr obtrf"¡¡d fas tùr h¡rtld .tqll.

r¡ fæad to eg¡'rr Deilt.lt ült *lth th¡ trl.r¡r tlræ*7o

$. tte $tnt¡trnr cf clnlu (t)

Bt*r üEd Pl1.nt4, ln tho1r rtrdy cf rgq,oul fr(ttf )

¡ortrûl rolutlonr Drvr lplrt¡{ r oqrLor c¡tl'on rt t¡r'

ohleroptrttn¡tr f,rìoü ln ¡¡¡ur5¡il rolstfua rt rÞc¡ù gl 1.5r

rüÁ h.Tr ¡¡r¡ct¡trt tË tlrrtþlr rtn¡otr¡nt .l ¡toü baltr.
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a7 rnrlog¡r rlÈb thc ¡tl¡oturcr cïçBlrtod Þy sourr

rtd pll,.¡ß¡ for tl¡¡ tc.ct¡te sooDl'c¡ t c.,¡1 psltuleto ohåirt-Llks

or llnr¡r ¡tnpt¡¡rcr fcr eolplor (I) a¡ lþ6t¡ Èf/ ArBt tad C

t¡ flg¡¡ro J.8. Îbã aotual coa¡rlox L¡elato4 La thr

prcpl$¡tLæ of oapjlor (r) eoula prrobrbly bo r d'¡ture of

A ¡8, ¡r¡d Ç ¡

llre ttrrce tÈnreti¡sÊ' ¡lreru tn ftøurc 3'8r whlcb

contel.a b.ydro-y-t¡rrLd6ln6 r¡td .trrx!ùats-brid€fry ttr tn qt¡ltr

yell vl,tb tbl ultrrr.'vl-slct a¡recùroeco¡d.c rvl"dcnnc glrrn !'n

r¡ctloa 2.4 tbov¡, l{nol tbr pnæo of thc FrffitZ r¡T cirr

rould gfvo rl¡r to ùhc rbærPtien ¡e¡l'n¡r at ã.9úþ r .ntl ùhD

þro¡d Bcek rt [rfrl¡ routd be du¡ ùo übc 1rrær)t' aor¡narat

nn B tbd c. Îb ¡brorptlæ of nÈrr Þl7 eerplr¡ (f ) ¡ry tr

con¡fd¡çd to ooaur by t¡b¡ ¡lupterr of Èhr rrl¡ùrto-Þ{.ú8.r thrr

rl.Lou{ag ur3æ to bc dlrrctly sgordf'¡atld te iren"

Hzo
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Ër rffrst on t¡c rprotnn oü' oættL.I (I) cf tlr.

rddltlon of a¡sa.. ræ.rptrr.d rrú,nr rulDb¡tr ny bl átr tc

thræplroærnteftb.Ðcrory.brl'dr.byru1¡hrÈo-br|.dÛÐ|o
Ðl,r lould¡ ef coutftr 51v¡ rÞlr¡ rr(ru)-rul¡È¡t¡ bed¡ end

ffilô 6Í.w Gñrrt É rbrorptlor drsr tc tbr lpcolæ fæOtf ene

fo(SO¡)!l In eqürr (tI), taurrrr tb. t'rrî Gû|r rurll¡r

eff,rot of, e¡çæ! üDooÇphxrd 3¡1,.n. rul¡hrtr o[ tb' l¡lcotm

of tb¡ hydrrtrd oqÈr¡ ll ron df'ffl'cult to cr¡lldn "'tLr'
¡a r¡¡rttt tbrü 3r th. drorTÈLoa of strr Èy oeryilrr (f ) ü'

hydærqr-Þrtd6cr r. Ðll ü th. rul¡*rrùoårldgor ¡r"r brrakæ

thur provrnttng rttrok ù'¡r alû..t unaolpl¡rcd glnl lul¡ùrtro

It[¡ to.É. u¡llIrlt, brnvor, {.sr vLÜy ¡f thO lÛü le;nrtLo

rooont of c¡n¡rl¿ (f¡) úLeh ru6gcrtr thrt thl¡lr ûr rt{ll

brtdstnci of ror t'Lnd brÙnla lro*r ttÛ¡"

ftr æ|.æuhr rct€Èt rvldrnor tltrtn Ln æotton 3r

tbevo, deer nat ontL¡cly d:ire6¡¡c rLtb ths ru¡çgcrtlca tb¡t

oorplor (¡) bg r trl,nrûc oonftgu¡tLon, 6 ¡rlrorn l¡ figuso

3.8, ¡l.acr ,lbr slogulrr nfCht vrlr¡r la brnr¡nr rolutlcn

t¡üùc¡ter r bLgb p$cDeftlou of tbo trL¡tcr buù bl'sÈ.r u¡ltr r¡o

a¡t r¡olud¡d. In rottcæ ¡olutlon tlrr rlccuLrf rrl5ltt rrl'ur

oorpr¡rcdr te tb¡t of r ho¡¡;a¡¡ æd thll o¡n br ¡¡pþLnod r¡

brtng êur ùo tb ltütng cf trto tr:lnælo rr¡l'tl thretr¡l¡

rulphrto-brldg:olr



l6e.

,IB rt'tcrnrtl.rr ooúLguratl'oa for oor¡rlu (¡) l¡

cbtrlnrd Èy jrrlcg3r rlth * lqg6c.tlon ¡nt fonnrd by O161129.

rho h¡¡ plloporcd e oyelio ltrt¡Otu¡'¡ for colpbr lon¡ cf tbo

tynr [xr(ro]r(ur)al*. r¡brrr lrt 1¡ cåt, FIJ*, or Alt+, üd
Àc 1r CHTCOO', ¡a cp¡tocrd to tho oh¡L¡pll.lc¡ ¡tr'tÉtl¡rt ef

Sococr qnd P1ltÛsa87. or;rl p:leturrr th. trln¡ol¡rr bulo

¡crtator Uiür ttrr th¡rrc ¡rtrl ltolr urì.trgad L¡ an

tqull¡Èrrrt trl,engb rbouÈ ¡ Clnünl O-2 {ea" r¡ rlrcrrn l.n

flgur 3r9. tb.r ¡nrttLoan tr¡n to tlrr o-2 toa rry br

ooaupl,rd by ¡ny of Èbo tteü¡d. rro1r5lly ¡rlooftting wLth

trl,trlent tr¡nrl,ül,on¡rtrl l'oar, Qrgr rlttr; en!.nrl¡ l\¡rtblr

rc.trt. üìronpt, igl ballde Lor¡o Th. ¡lr ¡ootrtl Sruu¡r

coupbtr Èh¡ cotlh¡drrl ceerdl,¡rtt cn ¡ber¡t thc ¡ctrl lcar¡

üoh ca¡ lyl.ug oclptrtrly to cno rl.dr of ùhl plrnr cf th¡

ntrl' i,onr ¡nd Ll'nt,fng r ¡nl.r of th¡1.

It J.r lot ¡nr¡l'blc to obtrl,n I rtn¡etuÑ fer oonplG

(¡) rt¡lct¡ l¡ c-ratly rnlogotrr to thrt dportbrd by Orgrl for

tÞ. Þattc æctrtlr¡ en.l ¡rt¡tD th. ¡tolchlcmtry rblch hr!

b6¡ foqd br¡r t¡rlyd,l. Holnrr ¡ Gyollo trtnrlo .tr¡¡DÈura

ern br tì¡pnr..nt d by oonlldrrlr¡ tb¡t th¡t. ectlh.drr oln

rb¡rr GüflDrI¡|D¡ rlth tÞr vdlÐryl ¡rorrpl Þrld6lng et tlrr¡c

¡nl,ntr. SrEù r rt¡¡otup Lr ¡trq¡.p, ln lìl3urrc 3ol0o In

tlrLr frlt¡ìrraaùrtlon tbr rtal ¡tOr¡ rrr lgf|E ¡rrül€ró I'n rn

rqulL¡trrrl ùrl,ra6lo, r¡ .uG8.rtod by or¡r1, Þut I'nrGcrd of

b¡v{nc . .1nglr O'l 1ol ¡t th¡ orr¡t¡r cf the tr{rry¡t ùh'



(") Projectecì. onto the n'lrO Plane.
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Figure J.! The trinucfear basic acetate structure of 0rge1..



(") Three octahedra linked by hyd.roxyl groups.
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Figur.e J.10 The cyclic strueture for Cornplex(f).



tßr.

tbrro Lren ttotr ¡n tt¡t¡d bY hfd¡o¡yl S¡loultr rhloh r¡r

tbtr¡¡1v6 rrr¡ngtd l,n rq cçrt,lrtrnl trLeng!.ro Îb¡ rol¡tnlng

ooordl¡rtlon ¡rerl,tlcnr on Gb¡ fr(fff ) tonr rrr t¡kru rrP ù1¡

rulfhrto 3rclr¡¡r. It ùr ¡lrc porrlblr to dsrr ¡l,¡ller oyelle

rtn¡otn¡rrr Él,ch oentrlt rullårto'-brtdgrr at rall ¡r hgdæxy-

brLdCrrr

th¡ ultrre,-vlolct rprstrrolc{pfo ¡vLd¡mr, bouoror¡ dcr¡

uot re¡r¡rort thr ¡r¡ggprtlcl of a eycllo rtn¡ctr¡ro for cor¡llcl

(r) rfæ¡ tt Lr æt poerlblc to i.nclr¡dr tlr dl-rcrl.o ("*ilà

r¡roler l^n ¡uoh ¡ ¡truotüflo ¡tþo tt La aorç dtffto¡rlt ts

upleln thr rbrorptLol of nÈrr bú çc¡Plr¡ (f ) r ¡¡d tc

¡¡Pl¡l'n tbo lff¡ct of 3¡r .¡3'¡¡ of üß'q¡ll¡rü r¡11¡ rul.¡¡hrtr

c¡ ùbr rptotn¡t d eoqrlg (f) æ thc brct¡ lf r s1rsllc

rûtrætu¡r¡ lãur tho tfanr rr chrt¡*-l'l.L confl3silt:Lcn for

cor¡llrr, (f) ¡¡ttt ¡f¡ Drr¡ ñvct¡¡¡bte tben tbo cyall'e f,on¡

B. gsulllbÉF studt'rr Qf .thq--E¡trrctf-rq Êf Iro¡(IIr)

If rr ¡¡til¡N¡¡ thrt Ghc ¡¡ùr¡cùLor c¡, lr¡¡(¡ff) fror

rqÐüÐ ¡ul!Èaù¡ lolütl'crt bf tlre ¡lcendrry rrJ'nr

df (3,5¡5rtrtmthüfùñyf)'fm do¡¡ l¡tvclvr r Prrtlally
hyd¡¡tftrd fu.rn(¡fr) tprol6 ruct¡ r¡ FrüßOO or (eoWSOU)f b

thr rqureur fùü. .üú thrt tlre ¡¡r¡ttag r¡*clre ln tbr orglnlc



1óå.

È¡r. lr th¡ ðf (lr 5r1¡tstr¡gnyffrryf)soaf¡5 ¡¿tùrto¡ il

Grs trr{vt ilil a¡¡rrìrarLcn tc d¡torlÞr th¡ tt¡rrotlæ r¡rü rO¡

brr ¡¡lt thlr r¡pæ¡çtæ rrplrtur tb¡ u¡le{rmtd r¡rultro

ño rclrutr for th¡ t¡l'rl nrl 6oræ¡ þrsDÐ rd

ohloroforr, rl¡¡æ th¡y ¡rl'¡ f,ot¡d to ßtn ¡ultrbþ

dlrtrlbuüLet r¡tlor fOr fr(III)r ¡d lùroe tn tÞ. fs¡rr

¡tlvrnt tbc rnLnr rut¡iù"rtr rr¡ fot¡nd tr for¡ lrr3¡ ¡rlrosl'rr

¡Gg¡'e3rt.¡ .r 6[crll¡r (r. Ch¡ptrr å), r¿|, nr ntært$rrgutod

l¡ t¡hr lrtürr rolvrnÙ¡

IacÞ¡pt.ürletrdztbrgrrltbl'rtÙ'efbrvlrStrn
*ùnotion noh¡¡|,¡nr for aü.toú lnvol*ang tÞ¡ lcng où¡la

r,lþttd,n*r 1¡ dllour¡ed. û¡ th¡ r¡rr hr¡td thrrr !'l thr

Dôhrnlt¡ üb',ch oonrLdon tb¡t tbr rçloÙioa o(!Êufl rl.thln thr

¡qtrcou. ¡Èrtar ¡nð on tlro oth¡r h¡¡d tblr¡ tr thr l,nùrrfror

EtGhrllL¡l¡. Al pctsÈrd out L¡ Ohrptor 2 eo¡lderrtlæ of

oi,tb¡r ef, ùh¡6 r¡ohaglpr ¡rltl lrad to tho ¡lnr rourlt¡ ¡rtd

Lt It lqrrllblo to ülffrpstd¡tr b¡t¡¡e¡ thr tn L¡ ¡a

rrtrr¡ttæ rtÚdy rf ö..crlb.d l'n tbl'r tbllft

th. 1¡¡flfvadurl rqr¡ll[þ*1f¡ l¡votlrâ {n tl¡o r¡t¡¡otLon

rd tba Òrtvrtlcn rf tlro ¡xtrrotts rqu¡tLea¡ rç rb¡rn 1l

Ap¡nadt¡ II. It er.a br ,38 fæa ap¡rrdr¡ II tb¡Û tù.

arù¡rr3ttæ tdurtlon¡ fcr tb¡ l¡trrctloa lf ühr r¡lrol6

frffiOn fror ùbr rqneanr ¡ùu. Grß b. url'ttr¡r r¡



\'Ttuí
rót'

'Tr.l' þdl ["fr"o*]D* t (l.l)
+ H* Â

u 1¡ ùh¡ dlrùrd.hrtton r¿tlo d¡f!.nrd ¡¡

D¡

rE.d oaa ærl,1y Èr dcùnrrtacd ¡ærrtnntrl'lt.

rclrf totLrrl,ty eoctflolætr end ùho brrsl*ct¡

(t.b)

T rcf¡rr to tho

I rrfcr tot
ùbr relrr conol¡rtratl.onr. thl ¡uÞlcrl'Ptl tot lu| tÀ

pfor to ùh¡ orgraJ.o ra¡| rqu.Êl¡l Ë¡åt.. rer¡¡a¡oÈtVrly l¡¿

h ia tlro orlr'¡ll rqrûl.t.brl.s ooa¡trat for tlr¡ ¡¡^trtstdoa.

f"br rxprgc¡lon for D¡ tc ¡Ìrorn 6y eq'aÈion (l.l)

tl¡ut predtctn ¡ flrat o¡rdcr dopcndencc of thc ortraott'on on

the eonccnùr¡ùloa of gnconplc¡cd omtE¡ lulphate {n th¡

orgrnic pha¡., e¡r(l o¡r ttre ¡ul¡ùatc Loa aetLvAty in ùbc

rguoout pbant, eËd rn L¡¡7egc fl.rrt crd6 doperdrnOt oü

tÞ¡ Wrog¡¡ 1ø ¡ctÍv:ltf l¡ tbc r{u.€ü. ¡ùetro

¡lor tho crùractl,on of ùha dipsr:tc Lron(tlt ) rpeotrcr

(fcOf6\)2, an û¡ova ln Ap¡rerutl,r II, tlre ovcrall âttrì¡3tlon



L66.

equitl.qn cin Þ. vrfttcn e¡

o - 
Þ/Í:ir'T"ïi^ 

, þ"i [*;n"=on
2

¡t2
f i;, ["li

Accorrdlng to t{tlÞtra and Verhrr¡b'O f.t aquoor¡l lron

(ff¡) roluttont r¡¡t to a conecEtrrtto¡¡ of lÛ'ftq oaty tl¡r

ænonor:Lc rpccfcl tr"CnÍt2 lr ll¡nrtantr lloucv¡r. for I'ræ

(rfr ) rolutl,onl of eono¡ntntl'oa lO-3u to 1O-2t{ thc aærat of

thç dLrcrdo tpootar (fcO¡¡)f; f".t*tnt boeæc. ÊPPrtclel¡l¡¡

Equrttæ (t.r) tntrr prrdl.etr r .qü¡¡.r. dl¡rrrdruo¡ of D

o,n ttre ¡qürerp rul'¡*ratc aetÍvt ty, ¡ãd en tho coneætrrtl'or¡ of

rlll,ac r¡¡lpbato tu the orgrnl.e Dü¡^¡ , rad u lnwerat 4urrì¡

êrIrudcn6¡ of, D æ tho hf:¡fifo5ra lon aotLvf.ty ta thc tqü{roul

l*rat¡ r

1. ÞBtrìü,.ÊùIo¿ StrdLqr utLuß-4l (3.5 J.tra¡etlrvlhG?1)-
¡d.E¡ çofrrtloan l'¡ bcFr¡nco

Àt r aonrùq¡rt ioaic ¡trcnCÈh rnd ¡old:l'ty ia Ëho rquranl

lù¡æ, thc ¡ctfrrtty of üht ærl¡Ûrrtc loa¡ ¡nd tho reùtv{ty

eoofflefrnt of tr¡+3 üfll bc ¡lr*atltlly co¿rtrnt¡ æ,ü oqu¡ùloD

(t.t) t"o bo rr .ttc¡ l'¡ thc l'oet¡"{thd.e forq

(¡.1)

I
r.os D : Lat[.+æ"ü" +E (r.e ¡



L67.

Ëqurtteo (1.6) Êbr¡¡ prrdl,otr tb¡t I lo¡o-lcA. Plct of, tilr¡

Étrùrlhrtle rrtlc D e¡rf¡¡t tb rrhr owrat¡ltla of

rooorpl¡¡rd rdÐ ¡trl¡$rtr t¡ tb. er¡rnle DùÛ.' rh*t¡ad 6tÌr'

r .tllrltbt rir. cf, rlo¡ro t¡¡ltlr

â rtuûy of tbc dr¡rndrao. o'¡ thl êlrtrlbrrtlol trtlc

¡B tàt æærntrrti.oa cf qns6ryllo¡d ¡rl'ar rul¡lbÛo l'a b¡n¡¡¿

plutlæ íc. GrÍrt.{ ü¡t ùly rgiltbrrtLng t¡hr e.d-nr ¡olufl'sr

dcrorlbd. te lrpor1nsrtrl mot:Loa. 3rt rltb rlx rqurour fo(¡ff )

rolutLg¡ ¡hl,ob cettrtrd ¡ Go[ttart æl¡r rÈrrçf;à ef O.5OH

t'oÙ¡l arl¡¡ürto (.- ¡r¡rrrdmtrt æctl'en 3'I)I and lron(Il¡)

oonp¡nGrrtlcq¡ of O.OOlNr O.OOtXr rnd O.Oll{ rrch rù Ë rrl.ur¡

of 1¡OO .¡d 2.Ot. tùr r:¡¡t cOc¡ror:l'GLen¡ of thcrr roluticnr

rro ghrrn l.n t¡ble 3.l r

1È. rttultl of thl¡ rtr¡dy rrr ¡hom l¡ ùrÞlæ9ri to

3.1O¡ uh¡re vrlrr¡ for thc d[¡t¡l¡]ln¡tion r¡ùt'or ¡'nû

oo,acrnt¡rtLonr of unconplo¡¡d ¡cln ruLúrGr of equlltbrlur

tr 3lvtno I¡ t¡bþr 3.5 rFd J.8 thc v¡Iu6 for th¡

oo¡cantretlcn¡ of lsl,no rutürto e¡d birulfùstt i'rr t$t origrnlo

¡olutlc¡¡ 'brfsrr tnr fc(fff ) utrrotlog .xl'Gr:lnentr¡ end thc

corrrr¡ronálr3 rrtlor of ¡d¡¡ birulphat te r"slr rul¡ùtrtr

rn rboq-o Îhelo eoncentaùlean of ¡^utn¡ rr¡I¡D¡t¡ rnd

bttut¡$rto uoú. obtr!.n¡d ficn ¡str¡¡l tron(fff ) ertrq¡tlon

ry¡rcrtrntr by r1lorl,rg f,or thr .¡o$¡rt. of fr(fff ) o¡trust¡d

r¡ árror1f,btd tn .xp.r|rütÈrl petLaÚ !.2¡ ¡¡rrl ola bC



labl.c 3r5

ltro Ertreeülon of trcn(frl)

.[*]. 
[u;rr¡ø o*]. [oos ou]. [".*']^

Equl"ltbrltur

,oto4

[t.*'1,
Equl,ll'brt rrln

,*.to4

[*#+o*].D

rdÈl'rl laltl¡l Inlùtrl Unoor¡lh:rd rt
Eqrrt llb¡:lr¡¡

t{Itt{td

0.go&o
O.@59**
o.oo8o
o.0100
o.olto
o.oeoo
o.otoo
o.o5oo
o.0600
o.o8oo
o.1000

o.oolo
o.oo13
o.ooal
o.ooe6
o.oo39
o.oo 5l
o.oo7d
o.o13u
o.ol59
o.oztb
o.o27o

c.oo20
o.oo25
o.oo39
o.oolrg
o.æ72
o.oo98
o.o1b8
o.o&tz
o.0282
o.0371
o.o46t

o.zg7 o.o!9
-

o.o5g
o.oó8
o.o93
o.ll7
o.llro
o.181
o.19lr
O.22,^

o.zj?

o.ooogT

-
o.oolo
0..oo25
o.oor8
o.oolio
o.oo75
o.o13o
oro157
o.o¡le
o.0â68

ä.oo
1.93
1.86
1.88
1.85
L.92
1.9,
i.Eo
L.77
L.73
l.7l

9.85
- -

9.67
9.55
9.38
9.18
g.7t
9.71
8.50
9.33
8.alt

a, i73
o.6h'
o.860
L.A7
L.22
1.58
1.65
1.86
å.o8

*

*t

îb. l.nlttsl aütno oo¡ætntrctlon rrf,erl to üho conc¡ntrrtlon of, e¡l,n¡ 1¡ tbo
orl.gLual ¡olutlonr bofon eonvtmlon to 1t¡ ¡rltl¡

fir|¡ relutlon ue¡ not uasr!. for c¡tra,otl'o¡r erpor:lnntr rl.th thr O.OOI¡,1 fr(ff¡)
tolutlon rt D$ l.OO.



Trbtc 316

Th. Ertrroùlo¡ of lúgF(IrI Ì ?rcr rqr¡oeur Ëq'tuttqn¡
oontdr¡l'rÊ o.oorr{ Irtü(,Ifrl tr$ltttqttv.st cI l.qp

[*#f o*1.D* [ol.
Intttrl,

H

[""*tl^
EqtrlI'fbrlr¡n

''*to3

[".*tlo
Eqr¡f.ltbrl,ru

u*ro3

Unooaplr*cd r,t
Þsulltb¡{.ur

!t

o.oo50

o.oo80

o.o100

0.ol5o

O.O?OO

o.o:ìoo

o.olioo

o.0600

o.oå(xt

orljooo

4.79

b.Ba

4.?6

¡1. j8

b.5g

h.38

4.??

4.111

t.o j
J.97

o.1?6

o.279

o.jLZ

o. l¡3þ

o.4gb

o.641

o.817

a.8v9

o.9sl
1.10

o.ol7

o.o58

o.06ó

o.o9[

o.lo8

o.146

o.193

o. ¿1¡

o.242
o.2TT

o.ooll
o.ool8

O.æt22

o.oo35

o.oo46

o.oo7o

f}.o12b

o.olto
o.oao$
o.0259

, tho l,nl'tl¡I. a¡l,ae oonolntrrtl.sn rcfrrl te tho

ooæçntrrtl,on of, e¡tn¡ ln thc ortSÉ.nal rolr¡tLoa befon

eo¡rvtrllon ts I'tl ¡rlt¡¡ I'h¡ rat'ül'¡l couorntratLon¡

of r.s|¡* rul¡rhete r¡od þlrufntrte *rc *hor¡, Ln trblc 3r5.



f¡blr 3.7

co|¡trrEt'4Êp.ot$ ffor(I4rì rqt?4rtlvt at Ë l..oq

* [*]. [u"tl^
Eqdllbrluc'

nttoS

[".*tl.
Equt' llbrtr¡

utro3

["#f ool.D

Xnl.tLrl

t{

ünooæpll¡od rt
Equll.l.b¡{rn

ra

o.@50

o.oo80

o.oloo

o.ol5o

o.o¿oo

o.o3oo

o.o:po

o.o600

o.0800

o. loûo

9.42

9 t5ß

9.38

9.lJ
Er77

E.6E

trt?
8.o1

7 .72

7 .63

o.3l€

s.537

o.645

o.95,

l.06
t.36

L.T7

1.98

2.L5

2.29

o.o3ó

o,ot6

o.oé9

o.t9¡
o.1¿1

ú.Lr?

o.2L7

o.2h
o.ã78

O.3@

o.@096

o.0016

o.oo20

o.oo3p

o.ooqo

o.0062

o.ot¡.¡

o.o¡bo

o.olgl
o.o247

I TÌ¡c l¡¡f.ttrl e¡:ln¡ conor¡*trgttco nofr¡r to the conolnCntlon

tJr th. or{.glnal ¡otutloo beforo convtr¡lon to dÈ¡ raltr'

Tbo tr¡l.ttel oonolntntlon of ¿uLnc nrlphatc en¡d blrul¡ihato

rro ¡hom Ln trlrXl 3.5.



lqblc 3rE

ponErf+fnr Or

* [*]. fn¡rson]" [*t rtoo] [**ou]ffi{ [t'*tl^
Equt t.tbrl-uu

xrtoS

o.&g
o.y64
o.lr8o
o.l+gg
A,Wg
o.J72
o.t5É
o.313
o.)L3
o,3o2
o.282

[t.*']n
Equl,l1brl.rn

n foS

o.l8o
o. t$J¡o

o.523
o.5ù4
o 16og

o.673
O rTQ?

o.67J
O.7O2

o.723
o.?25

[*n.tou]o
Unconpl'cxod rt

Equt llbrtur
lt

D
o

I¡l'tlr1 Inltt'rt Initld

l,lMDI

o.oolo
o.oo5o
o.0080
o.ûloo
o.ol5.l
o.oaoo
o.o:¡oo
o.o5oo
o.0600
o.o8(x)
o.1000

*

o,('016
o ooQ30

o.oo32
o.ooqo
o.0062
o.oo8+
o.o1â4
o.oAIlr
o.oa60
o.o35o
o.o4&o

o.ooo?h
o.Ooogl+

G.OOl5
o.oo19
o.oo?é
o.oo32
o.0o5l
o.oo72
o.oo81
o.0101
o.o12l

a.46
a.4?
a.4T
o.48
Ar42
o.38
o.bl
o.3ll
o.3l
o.19
O'28

o.62S
o.768
t.o9o
1. lE'
t.5r1
L.67 

'L.ll2
2.fg
2.247
2.t94
a.56b

o.oo12
o.0016
o.ooe7
o.ooJ5
o.oo 5ó
o.oo?8
o.o117
o.o2o7
o.ozrt
o.ot43
o.o43,

Tlrö tültl¡I ¡nl'm ocæt¡ltrrtl"on rcfort Èo ttrc oonG¡ntr"rtlon in thr or{C!,mf ¡olutlon
befen gonvrr¡ton to l'tr rrl.tl.



lrblr J¡9

lho D¡tnsttoa of trnq(IXIì flp¡ qLqulpur- lolutl'orna
contFtn#n* o.@Tt i.roa{III) l¡ltt'attrv. rt dI ?.O'ì

Fo I [*+*on]
+l D

" [*]o [*.*tl^
Inttiel EquLltb¡d.tn

l{ x*fo3

Equtllbrlr¡¡

xrrol

t
Unooaplc¡od ¡t

$rfirt Ltbrttü
H

o

o.oo50

o.oE80

o.oloo

o.gljlÐ

o.oao{t

o.oJKlo

o.o5ûo

o.o600

o.0800

o.looo

4.@

J.4
2,9L

2.22

t.8b

1.50

1.]O

1.3¡

¡,lg
1.1,5

l.11
L.72

2.ûð

e.8l

3.It
).fi
717&"

5.92

3.85

3.9\

o. ãlB

o.5¿6

o.7L5

L.2,66

1.754

2.187

2.877

3. lél
3.275

t.h26

o.ooo89

ô.@15

o.oo19

OrooStl

o.oo5a

o.(}086

o.ou?
o.o¿21

o.0312

o.(l4(}L

t Thr td,ttel a¡l,n¡ oonocntntLon nrfrr* te tho ooæcntr¡tles

tn th. orlglnl rolutlon brforc Go1vÛr¡Ian te I'tr r¡ltlr

Thr laÍtlsl ooncçntrr¡tl.onr ef e¡Ëf.nt ¡ul¡ù¡tl ¡¡d

bl.rnl¡rbrüo aæ ¡hr¡un ln trbl¡ 3.8t



trbl.r l.1O

'["]. [o"]^ ["."].
rçrl,librln Eqr¡¡tlbrtur

urol ta.re¡

D [**¡o.].
Iniltlrl Uno¡¡plcæd tt

Þsltfbr{n
r{x

o.ooÊo

o.olo(}

o.olto
o.oæo

O.OIXDO

o.o:m
o.oGG)

O.O80o

o.10(x'

?.66

7.)9
6rz9

f.19
1.58

2.h2

2.22

2.lb
1.gg

2.OE

2,th

3.83

¡.gl
É.8o

V oîa

3.06

8.od

8.og

o.?.r¡

o.73'
o.Øg
o.g4€

1.899

3.181

t.6tl
1.766

¡.0é5

Q.ætl
o.ælt
oroo1|

o.ttott
G.OOt6

o.ol"l?

o.ot79

o.otr6t

ooo3t9

* Tbr r¡4tlrl rnlnr eærstrlttm rrrfrn tó ùùt coæadtrtrrtlæ

!a tbr ofl¡-fn,f rofutLæ trtron oonrr*nl'oa tc 13r r¡ltr¡

xtr t¡ftl¡l eoæratrlrtl,ø cf ¡d,t¡ nr¡lDht r¡d

tr{n*lphrt¡ rrr rhm .l¡* tlbl.r t.t.
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ooÉ¡1d.fcd to br tbo cs¡!Ìörntrattoa¡ of tbo¿r rlXtr la

rqultl.br.:lgr *Lth hyPottrctloal rqr¡.flt lolutt'on¡ of tþ¡ rbovr

ooaporltlont r''Èhout FI(III) blf58 pr.tlrùo

t'b nlrûr for ütrr rrtto. of, rmllrt bL¡ul¡årtr tc

rntH ¡¡l¡¡hrtr pfr..ñt tE thÐ cltü¡tc lelutioa¡ bofcr¡ thr

Lræ ætrroùLon u¡nrl,nrntrl ar d¡wa l'n trb1r3.5 lnd !.Er

rp¡rülf to br rcrlc)ntbl'y oon¡t¡at fo¡r tho lor¡çr oo*cnttrltLoú

r¡¡lnr rolstim¡. Ttrtrl Lt¡ bO*çv¡r¡ lËl devL¡t!,oa f¡or

oou|¡l¡ot fo¡. th¡ ærl oçtocnùrrtrd reletL6ot¡ rrll tblr

d¡vtstlo6 rpp.ln¡ to oeqrot rt,tbl¡r r r.gtcr of oenocnt¡atLa¡

cf r¡l.nr rul¡Srto of rbout O.OO$Ì| to O.OOBtl. Î'ltc doorcl¡

tn trbt nttrL 6f r¡{ ^ btrul¡ihrCr to rd'trt lul¡ùrtr rt tbe

hr¡ùor ¡ntn rul¡üreto eeæ¡nt¡ctlcol lr¡g6¡¡t? th^rt tb

rqr¡l,tLbrlrn b¡¡ .blft d r1t6ht1y to favonr thc fe¡reGLon of

sntao rul¡tbrür.

Íblr rtstü Þr c-pcsùod 1n Y|.rt of tù¡ h18h lol¡ouLgr

trroclstlo¡ cf tb.r rd'nr rulü¡tc ¡ôlah ocçr¡rt t'r ûb' lcll'Dt

ù¡¡rmrr ll &rgrlÞrð t¡r Ch¡Ptor lr alËl rr ¡l¿Èt gonrlê¡¡

ùh¡t r Les¡r lol¡sulrr p!.gbt ¡|,scllr ¡¡ fo¡r¡od |! rn I'r¡lt

rclrr¡t ¡6b rf bc¡ron tr r BFr rtrÈt¡ aoafl¡g¡¡tl'lu tb.a

Irr tÞ. ün*rücGlatld r¡Ln bd.rul¡lbrtr rlroulr¡ llra{r. Dol¡r

t ctltl| Lr læoqrtlþlo sttb thl !.srrt rolvrnt nltoulee .

ltl¡r foru¡tfon of doltl'rC ta ül ol!ßrfrlC lolvr¡lt

r¡rsrlly t¡tr¡¡ Pl.c. ¡t ron orltl,orl oæorntr¡tlaa orlled
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thc hbrLùLoel ualotll. û@otnt¡rtln¡i or clúcr ¡d brao. tt

Gongltlrtrlt|oa¡ rf, isln nrl¡$rtr úloh l¡r DÛl!ü tùt CllC

¡o úrvlatfrn of thr ¡rtlc of rd,rc blrul'1"-tr to enLH

rrrl¡hrt¡ f19r omrtrnoy rer¡ld lr ¡xprotrd¡ ttrncl lt

tpl,¡¡l| tüst th. clü for tbl ad.æ rnl¡hrtr l,¡r brn¡rn

rolqtlon ccGurrr rl'thl¡ lùr conoeatrrtloa rrÐci' of, O'oo4H to

o.oo8H.

üc eri,no rul¡lrrtc nioollr Gr¡Ê bt oor¡dd¡nd to h¡vr

o oor¿rtast eenporLtl,on la ¡ lnr-tl'culrr eot1rnt ovr¡r I lrtir

gonornü¡Ûl.c¡ $r¡¡liar rnd. ùb¡¡l¡forO orn br eon¡l,drroú to h¡lr

¡ ooa¡tut rot¿vLûY.

Tbl¡ dovi.r.Ùt on f,ran ùho orplctrd bchlvL{o¡lt, uhlloh

rDIrr¡¡ to esour rt rrl¡ rul¡ñaÈr aonp.tltfrtf'ant lbcr tþ¡

reritlorl rl,erl.lc scao¡nùr¡tlcar¡ .8fl rù{ch lr probrbly ôn

te ùbo ¡ÞptìÐch of Gt¡r rcü[çtüf of tb¡ td¡t 1rl¡ihrtr ¡{crll¡

tc r oonrtrnt r¡1u.,r1 16r¡¡1 ÊP¡¡¡tl¡¡È I'n thr lrosr(fff )

cttansClc¡ ru*trl.t¡.

. tlh. plot of tlrr rcgnrt,thn of tb. dl¡t¡r{butlro rrtl'o

fcr lnra(fff) r3rlant tb. tr¡,Êt¡ltth ef tþr oonsrntr¡tlou ef

¡nonplarrð a¡d,r rul¡b¡tr [s llrr o¡t¡nto ph¡.' l¡ ¡hæ¡ ln

ftß¡Ñ3.l1.Ito¡nþ¡¡rratb.¡ùrtrr.tgbtllærot
rloüDr *r*{tVn m pndtotrô bry oqu.tfoa (t.6} lr' EDt

,abtrlnâü rnrla tbr oø¡rl.cGr oono.rrtrrtle|l t|eÜit cf, uwol¡rlc¡rd

5l¡n rut¡iùrtr |¡ th¡ orarnlo pù¡r ¡¡ o4).Gtld. StreJ'gbt
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0.8

0.6

0.¿

o2

0

-0.2

-0.ó

l-o9 0

-06

-0.8

-t0

-12

-1.4

-1 6

-18

- 2.0

x
/

pH: ?Gl

pll = t'00
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r-oe In2x2sq]o

Log D against Log ¡nrnrsornJ o f or annino sofutions in
benzene.

O-O-O o.oo1 Ir Fe(11I)
X-X-X O.Oo5 ¡rr ¡e(rlr)
A-A-A o.o1o u ne(rrr)

Figure J.'11
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Ita¡r of, lf'9clod.ætrly qit rlotr ap aÞtælBadf ÞrrWVrt

for ttr üott rr¡.th ¡qu.æc ælutloan rt Ë 1.æ lt tù. Ioær

l¡l.rc nrlpùrùr ooac.EtDrtlcm ¡¡eLorr. fÌh¡¡r rtrrifbt llul

rhñ soçddrnþlo d¡tArti.o¡ fFoü tb. .rpætld Èrü¡çl,GE t
tlrt sonsætrrtl.oa of rooorptrrrd r-lr. æl.t!t tr !,eoær¡u¡ thlf
drvl.rtl,æ .Dpcür. tc eoæn¡. l,! rDout tb tE ¡dËû n¡l¡ùltr
eæ¿æltrrtLoq nt!,æ ef o.@lx to O.oolBt{ ¡t *le præ{.errty

Eût.ê fcr thr flæt ¡pgos,rrn¡e. of tb¡ drrLstloo of tã. Ëtl'e
of, nl,æ b!.rulpÈrtc te rdar rul.fÈtr f¡uq Ëcatttnotr adt
Þ¡¡or, ir prebably dnr tc th¡ tûü o¡8 . 1¡ör thlt rf
d'sdl.r forultl'æ of tbe l¡f,re tulltrt .

Îàrr¡forr tbe dlrtrth¡tts rrtlo fer fr(rlr) ¡àætd

Þrconr l¡drprsdæt of tbr eenocætrrù:lcu of esæplætú r¡ill¡t
ral¡ù¡ùt tE tb. cr¡ml'c DÈr.. r tÞo aoaæstrrtloa, l¡srrerilot

¡þr tþ srrltl.cel d.crXl¡ conorstntlo¡¡Ër lndü iln feett
tùá.r rp?rraglr to b. le r^l rùov¡ ln flcnrr J.LL

Eqrntlør (l.t) prrdlotr tlret thc dtctttÞt¡tlq rrùl.o

for l¡or(fff ) aAæI.C þr fad¡poadrnt sf, tbo tst*l soncmt¡rtlæ
cf trca(fff ) prr¡æt fs thr r4urorr ¡Érlc prowf*rq8 tbûrG arl
*o pelyrcrlc rlr.Glor ræh re (rrcmlt' *"**' tht lcg.-1ogo

plct¡ ¡br¡ t¡ ftCu¡r 3.ll for aqucour fror¡(¡ff ) ro&rGAcar

cenÈrl.nlE3 o.ûolHr Oroolt{ ¡d Orotoù{ t.¡qæ(fff } frftlrffy, ¡t
p$ lr@ rhtd¡ tÈhærforc, Èe ¡uptrl.rnetdr lhr aurvtlt



liñl'
horrrvor. t¡ct aot qutto rüpoûf,lpotcd ßd tl¡err rPP6ra to Èr

¡ tlliþt l,¡olææ 1¡ tho dlrtrlbutú.æ ntú.o útÙ¡r l¡onlrro l'¡

rflæûu. tæ¡(ff¡) coaocntrrtloq: . 1Þl.l ü¡t ùc &Ð Co tNrr frct

ùhrt ttc rctfr:lty eootffotantt for quæu¡ lrolr(fff ) rolutlær

rrt æt ctãttdrt ¡t conrtrnt u¡ÍdJ'ty rad tt ænlbat touúo

rtregÊh ¡. bar Þ.æ r.rË.d lu oÞûafgtnCl eqertLæ (f.e ¡ r d

th¡t th. rcGiytùy aolofflol¡nt¡ retqâüy irprre'¡r df.dhtlt l¡
gel'¡g for a O.@llt to r O.Olll fc(fff ) rolutl.æ. Altcrz¡tiwlf
th¡ çlfbot n¡r bc rluptry rn rr:¡nrl.æntat ea* dur to ¡ rlJ'üÈt

d:lffrrcracr Lt th¡ qr¡cou¡ aefd!.tter rH.cb lr tlo.ta¡f to altæ

thr Ë ;lluæ d,gnlflerr*fl,yr

Fcr tbc ror::ls rLÊl¡ rqrå.Êr. ¡oluttæ¡ rt É 2.O3. th
rËru1t of ¡¡lottlns tbr l'o6rrrLüb Gf th¡ df rtrl.htl.oa rrtlo
r{ft¡¡C thr legrstt¡h cf tha æ¡søtrrùiæ of soos¡ú¡¡¡d
.rl.F. nrlyùtËc lr eçu, rof{r l¡torc¡ùlsg. Îb Ë!.rtrtbuûLæ

rrtloa ¡fr EGh, gñl¡t.r th tåoæ el¡t¡!.rtd for quran

rol'çtlce¡ at Ë 1.æ rf rDôñ tr f:tgsro t,ll.f tlcb nln*
eu¡5rltr tâc r*ùrratt'cu of r prrt{afly hydsûlpd f¡'æ(¡f¡}
Itroolu frlr th¡ eer¡m¡r ¡ùræ, d.æc üËr¡r rpcoirr *aat ba

IË...ot !'¡ rûh 3rrelt* rløGr rt tûo ä1ab.r ¡ilI çtlÐo
St¡rflbt l:l¡¡r rn ry¡f.n eþtd'r¡d for l.er GoãÊtlltaí¡tloar ef

uoolpl'*e¿ r..r¡a rr¡l'$¡ûta, Ëd 3b. dart¡ûLonr obrcrrrd fcr
thc rtudy ¡t lË l'.OO trr r1¡o ¡¡l'frsraG lpd oossæ ta rþout



L?r,

tb¡ re¡r lr-rao ¡r¡I'ürtc eúscnt¡etlon ran8! of O.oOtH to

O.O-O$¡{¡' er bcforc¡ llrr rtopc of tbc ËtrrlghÊ Llæ obtrL¡ad

ftræ, u¡ú.ng th. O.gOlt{ aoaerntrrtl.ea ù.oe(ffI) ¡olrrtls rrrirr

rpproaoblr o ürllc cf, ¡ÞsuÛ rutty for ¡¡Ú'p rnl¡&rtr

eccrnt¡rttoqr bcl'c th. cl..:lttçll darl.lo vrlrrlrr ffivor¡

thr r!.o¡nr cf thr ltllo cþtrt¡rd for O¡OÛlli rrld O.Oltf rltr¡.sn

fr.æ(fff ) æhrül.ost rt ¡¡nr¡¡ rsl.FüaÊa ogqcçrrtrr€oa¡ rH'oh u¡

Þrlou thc ier:lt:lsrl' ¡É,crllc oonscnt¡ltløolr rre nrch grutcr

thr¡ rdtt anå b¡vr velrrt øf rbout 1.2 tüd l.J re¡pootlwly.

Equaùl'ø (1.5) vnfoA darcrlbcl Êbc o¡trretl'on of thr

dturrl.o f.ron(Iff ) a¡notee (fcOnSO¡)2r Qæ bc rr:ttton t¡ th¡

loSrrttþd.c fo¡r¡ a¡ ¡horn by cqr¡¿tlol ().7 ) for tha c¡traotl'os

of lroe(fff) froo aqu.out ¡olutLon¡ of constant ecldlty end

lqu.or¡r rul¡rlrrtr l'on oetivLty.

r,osD -zt-os,[*r*a*oto *N" (l.z)

fru¡ r 1og.-106. plot of tl¡s dlatr:lbutfon ratLo

eg;l:[DaÈ thc c.once¡rt¡.atlon of r¡neoaplexed aç{nc eulphate Ln

thr orßanl,c ¡rbaac ¡hotrld glve a rtralgbt ll'ne of al.o¡rc 2e

th. àtSà valurt for thr rle¡rar of th¡ linrr oþtrl.a¡d

¡rrla6 O.OOSll l¡¡d O.OIH üquaûur lrcca(ffr) e,,luùton¡ tt PtI 2.89t

r¡r thrrrfsre. drn to tho partteL¡ntl.oa ln tbe e¡ùractl.on of
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tha dtmr{o rlpool.er (feOUSO¡)a ubol¡ oonctnttttl'æ 1r knor¿r¡

to bccoæ ¡pp¡rolablc ¡t hrgh aqu¡cor¡r fr(¡ff) conotntrrtlonr
r rt h1å rqÈrcûut ¡ilí vllue tT.

Îùc rrrulù¡ ùcrrn ln Èebtcc J.5 -?.10 b¡rr bao'

obtrlno<t lry annúntn6 th¡ effroù om tlro r¡3r.actLæ of tron(fff)
of ohrn6l,ng thc oonorntrttlæ of e¡l,q¡ rul¡ùrto ¡røont Ln

thü o!ìElf¡to ptr¡tc ftrll¡t L.ûÉ,nS th¡ oæt¡orlt|æ of tbc

rqúaout Dh¡ro ¡r¡outlrlly coerrtante thLr h¡t boan donrr for

equ.qü. ælutLoan at tro ¡*l vrluoi. It ha¡ rlrcady bocn

de¡ron¡t4ttd ühat ùhc er¡ùnaotloa to rtrengly depo¡drnt on thc

artuocrrs ¡l{ vrlno, srd üh¡t utrætl,eæ rotrnl.ly tærlutl ¡tltb

incrca¡o tn nü val'ua, rùioh l.r oonri¡t¡nt rtth thl o¡tractåon

of a hydrolyrc¿ fro¡¡(fff) e¡xrol,ror It f.r uref,rrll hoËv.r. for

con¡nrl.rt¡n rt a l¿t¡' ttago to oonsùd¡r rn rquatlu rhlob

llak¡ thc ¡¡l.ne aul¡rhrto oeæ¡nt¡¡ttloa ¡r¡l ùhc rqtrcour ¡iH

vralrl, r¡rÄ rÀloh drtor:tbor the c¡tr¡otl,on of fr(fff) froa

aqtsor¡t ¡r1¡ùrtc ¡olut!.on¡ rt ¡ eonrtr¡¡t ncl¿r ltrrrngüh of

O.5Ot totrl arl¡{¡etc ottr a tì¡¡18. of aul'¡¡ rutrpbrtr

ooæ¡ntntlonr and C{ rrlual¡

Â.t a eo¡l¡ta¡t !,onlo ¡trrnCtlr, ¡^nð r.tlntÁg th¡t for

arrqf df.lut¡ lron(lff) lclutleær Èhr rotlrLty Go.ff,lcl.nt of

lron(lrl) f. u¡ú.ty, rquatLo:r (f .l) cra b¡ vrttÙ¡n tn thr for¡



l¡I)¡ X o (t.e)
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Lon rrLl.l', of ocrrrle , noù br ou,åt¡nt f,re¡ mc pû{ ¡lrr to'

anotlr¡r, Èrt vlll ba d.rcstly ¡nopo*tl.on1 üo thr pg v¡lÐ.
ti

valut for l( for tha c¡treotLæ ul{nt rÉ.n. a¡lpürtr

180.

. [ufr"%l

La bæ¡ry1¡, Gll! bo r¡rod for colpar:llæ rtth tb
tho td,æ aal¡ùrtc dl¡¡slv¡d la ahloroforr

th¡t rqr¡ße¡r. ¡rharcr sf tdcntl.orl eon¡torttlsa afr

Bquatt.æ (l.A¡ oan Þo vr{ttæ tlr thr lósrrtthd.e

Iloncr thc

dLc¡otvcd

v-eluc for¡'

p,rowf df¡g

u¡ad'

fon¡

Lce Ð r pn + Las [*++t]" + Lo3 X lz.gl

I plot of ùhe lceartth ef tbc dirtrùù¡rtlo¡ ntJ.c

¡srrn t (r:Ë + r.os fn¡asoa]o] t" ¡horn tn ftcuæ 3.12 for
Gr¡o. ¡.lgta¡ da ùablct 3.5 - J.E ulÐrì¡ thr t.o6r-lût¡ pl'ot of
thc dLrtrlbrtton r¡Èio aCgt¡rt tÌre rucor¡rlcrtd tdlr rcl$ntr
eonortù¡',rtlæ ¡Þovod ¡ tlrrt or{or r¡l'rtlm¡blp Þr1æ Èår

tcritLerl d.orl.Lc oanoætærtlenr. Îþc typd.eal dfvcrggror

frc tb¡ apectod blranrlour' ¡t ¡h¡n prcr{.ourly ln fl.gurr

3.ll¡ een rgal.E bo tt.n rt ad,nl arl¡årÈc oonoraùrrtlæ¡ rÞtrvr

trt



Freu¡r j.líl r.æ D esÐrnrr g + r,cr l"*igtJo.tot
rn.errc rotut:Lenr la brmnf.

1.

3o

3.
à.

o.oou{ ro(rrr), Êt a.o3

o.oluro(¡¡r), Ë1.æ
o.q'51 Fr(ru)r Dü 1.OO

o¡ooll{ rr(¡u)¡ ÊI l.oo
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thc Eor:ttl.oel nlao¡'t't ooaGaÞürrt:Lm$. houwot, Èlrr lf¡r.

rhoúa t¡ flgu¡l ),LZ aL1 app.g to oærrrf¡¡ ùo r Gøill!ã

ütrrt6ht Lln¡ rhleb lr r}rorn al t dotC¡tl Llns. It cta þ'

a¡Bu¡ûbd, tbrroforc, th¡t tne ¿ittod tr;lne d¡lort'br¡ ùàr

e¡tr.e,çtiod, b€brt|çr¡ for sÍno rqlphstc €æor¡rÈÍBtl'oa¡¡ rhlclr

¡rc bolo,* tbc ter:ltlOrl ¡toollc GoûsaúÈratf'ær. fte Y&l¡r

obteiaré f,or log Kttt fto- t$l dettrd 1f¡¡o 1¡ O.?1r rú*l

he¡so tþc r¡tractl.e¡ cqr¡rtd.o'a (t.9) cas þe urltton llt

Loc D c p¡I + Les [t¡foO]" * o.?l (3.ro¡

Ecirnù1ø it.to) tnrn dotsr:ibr¡ ühc c¡tf8otion of,

th¡ rprel,cr IrrOtËO¡ fTo¡ rfluoour rut¡ùrÈr ¡oluÊlæ¡ søtaíntn'r8

r eou,brnt dlår ütrG$Gtb of O.5Ot{ totrl ¡ulpülte Ûy

Af (f 15.r,)1,Årotbylho-yf )rn¡c|.s lulpàttc dlr¡elvod 1¡

branæ¡ I Brovadi¡,€ ür aoacætratlon of, ad.a* rul¡tb¡t¡ Lr

Þol.tr tbå üorltl.oel d,oelle eæ,g¡ntrrtlotte .

Z. Etrratloü StuËle., UltLnc dl ( 1r 5. ä.Èrtr¡r.thvllb9¡I'1 )-
s{aP rolqt{oF¡ 1¡ cl-¡loryfoq.

À rtrdy af ths depccrdonoe ef, ûbe dl.¡t¡{bstts¡n ratt o

æ the colaacntratlon of uncouplc¡eü l¡¡|.¡¡ ruf'¡lhrt¡ ta

cblorofo¡¡ rolutl.om nr orná.cê out ùy qulltbntl'ø of ùbr

aal,n¡ roluùlæl dorsr{ù.ú 18 cporÅmtal r¡sttea J.! ¡lfth

.t?cÉ fc(fff ) tolutl.ec¡r rl¡{ob sout¡t.aod r o€Étt.¡rt rchr
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rùñrytù of O.5Olt toùrl ¡utpfr¡t¡ ( ær crprrtlcntr.l rootf'oa

3.1). Four of tõol¡ ¡ofu¡tloa¡ aoatrtnod fo(fff ) cæocntrrrttm¡

of O.OOlll tnd O.Ol,lÍ oasü rt Ë ç¡lu¡r of l.tO rad' 2.O3r lül tüa

otù¡r tba.. ecntrL¡od to@l¡,{ rr(rff ) rù Iü E1rÐt of 1.1161 t.67,

r¡¿ 1o8!. Th. .¡æt ool¡prú,ùl'æl of Sher tol,utt-oni lrr glrrn

ln C¡blo 3.1.
Þf (3r ir 5r tr{mthyttsyl)¡rufs nrl¡hato rt¡ found te

Þo ron-tûigrrgrùcld ln chlorof,en lolutlon .¡rd dt'd not folr

rtlocllr¡. Îhrl tggtlsettæ Ilfolte¡.tl.r of tho a¡l'n¡ rul¡ùrtr

fn r¡¡¿ær organtc rolvontl ræ fully df.¡eurpd ln Che¡rtæ 4¡

Stær tbc ¡¡lno arr,l¡ùrtc door sot for¡¡r rl.aol'lm Ln clrlorrofon

rolut{,cn :t t nr eou¡ldorred ür¡ü t.n ùtrc fron(tl t) cxtnactten

¡t¡dlor tlre drvlatlon¡ frou ttac c-¡rccù¡d bch¡vLq¡r ¡r for¡nd

üLth ba$Ð¡Ða ot rolvrnt for tl¡c ¡rr¡{¡ lul.pùatr reuld not occmrr

TlrLe mr tnðccrd f,ouad ts bc to, rnd glvcr son¡l.drrablc ¡upport

to thr 65u¡ltf,on ùbat tho dovleül,o¡¡ fror Èùr ar¡notrd

bchrrf,ær ùl,olr r.nt folDld d.th bcn¡om a$ãr Ln frott dur to

thr plesulg r¡¡oct¡tl.on of tbr sd,no rul'¡Ëetr 1rr br¡¡ær ¡

Ttrrl rc¡ults obtd.n d flron thl c¡t¡rcticn otuùlor ræ

¡beun ln trblcr 3.11 - ).L6. In t¡bla. t.11 'r¡d 3.1] - 3'15

tbc vrlr¡sr f,or ùt¡o cono¡rltnt|on¡ of ad,no rul¡erto rnd

bt rul¡f¡¿t ln thc ohlorolo¡u rolr¡tlon b¡fore tnc Fc(fff )

¡¡trrotlæ o¡pçr.l,ønGl¡ and thr corr.tporyltn3i ntl'or of a¡n!'ne

blrulDhstr to lsf,ns r¡l¡Èeto r¡¡ ¡1ro lÞ¡ruo ttÐ r${tt¡l
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rolutíon bpforc oonverllos to t,tr ¡rl"t¡¡



lrblc 1.L2

Fl E+tnotte+ ¡f LP(III) fror rqr¡Çtr|r ¡olutl'oilt

*lnl
LJO ["'*tl^ [*"1 [n¡rrrsonl.Da

I¡rLtl'rl Eqr¡l,lfb¡{.nn Eguf,ttbrlrr

l'roSx n*tO3

Umoqll'ud ¡t
Equl.lt brlln
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o.oe?8

t tt fn¿tf¡I a¡l,nr coæl¡rtratioa rrf¡n to thr ooæraËntl.o¡r

of rmlæ In thr o¡:l6tnr1 ¡oluûLær bcforr ooavrnlcn to l,t¡

lrltr¡ ltc l.n:l.tt'rl ooncontntl.os¡ of *¡Ln¡ nrllùlte ud

b{¡ul¡¡h¡te ¡¡¡e ¡lrora ln trbl¡ Jlllo



Trblo Jr13

Îh¡ F¡traet{on of frou(IIII frco rqr¡oou¡ rolutlon¡
eentrLn1ar o.oolx Fr(Irr) tultt¡llw.¿t Ë 1.46

. [*]. [*¡.soo], [orto,*]. loroo]
I."fFFql

[**t]n
DqullÍbrl.rl

[""*']o
Eqnillbrlrq

[n¡.son].
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8.46
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5.57

b.8E
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H¡10
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o.tl*
o.i92
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t thc {n{tl.rl' r.utnc Gfliâtntrrttor¡ rcfer¡ to tlrc oonconùratLon of tbo a¡tnr i¡ tbo or{61nrl

¡olutlen bcfore contrrtlq¡ to I'ta ¡alt¡¡



Trblr 3.11r

tb¡ E¡tnctlon of Iron(IIII frer lar¡rø¡r ¡oluttonr
ccnta+Étåß o-.ooJil ro(III) tqltlslþ. rt, ür ,1.82.

*[*1. [n¡rsool
Ial.ttrl Inttlrl

lof oul. [""'].
Equl,llbr{ru

[^ff onl,
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Í Thr l,nl,tl,al r[l,na concçntrntLon rcf¡r. to tbc conoontra.tl'on ¡¡f nr{¡¡¡ ln tbo od-81'na1

rolutlon bcfor¡ oonvorrlon to I'tl arltre



lrblr 3.L5

Thr Ertr.aotLan of lro¡rllill fron rqr¡tou. ¡olutlon¡
a

*[*1, ["#¿s unl" [o¡s onl [*r*onlw4 [t'*tlo
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6.11

7.95

8.76
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6.67
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4.EgS
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o.oobz
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o.o271

o.o364

o.o4t?

Mx lûE10

Th¡ Ínl'tL¡I ¡ntnc sonocntreÈlon rrfçr¡ to thc oouc¡rrtratlon of ¡¡sfm ln ùht orLgLnrl

eolutLon boforc oonrnr¡lon to ltr r¡ltrr
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a

.[*1" [**tl^
Inl'tt¡l Equl,l,f.brl,t!

[t'*tlo
Egutllbr:lr¡r

l*ffool.
Uæoqúc¡¡d ¡t
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D
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z.Lra

3.38{

+. tlo

o.oo31

o.ood2

o.0126

O.Oæll

o.0287

o.ot72

i frÐ t!ú,ùLrl nlnc çornolntrrtLoa rrforr to thr ooælut¡rtLon

of sln Ln ùhc or':16fnr1 rolutlo brforc convenl'oq to ltr
r¡ltr. Th. Lnitl'rt' ooæontratlen¡ of rd.nc tul'¡ùrtr and

bfeulÉ¡tç ær ¡Ìre¡a tn t¡blc 7.L5.



l8g.

g.oDalont¡tatton¡ of --{m cul¡årte red blrul.¡Iratr nrr ebt¡l,Hd

t¡ d¡orl,bcd Ln cr¡nrLrrntrl 6ctlæ JrJt rEÛ g b¡¡ ¡lr¡rdy
br¡u nøtl,æd tn, reotLon l, th*re oæært¡rtlæ¡ oro, bo

osu¡ldorcé te br tù¡ suøutnttæ¡ cf ed¡¡ ü¡l¡Èat .Dû

b$ul¡Èrtr Ln rqulllbrùrrr rrtth by9ott¡rtlarl .qutottt rotr¡tlan
ef t¡hrl r,bovr eon¡nrtüIær rLl¡boet fr(ff¡) b.tlg p¡ìltæt.

llro rrlu¡r for tb rÊt!'er of ulÐ bl'rul'¡û¡t trr

¡¡d,nr lul¡ihrtrf tt drm l,a tzÞ¡ ùablu¡ ¡rlË ü¡ry coa¡trnt for
ocob fl nl'ut rr¡d öo rrot thar tbr ryrtc¡rtls urrLrtl.ær feund

Éth brn¡æl r¡ :ol'rrat¡ thr ç¡lucr f,or tbr rrtlol Lncrr¡l,l

rlth Õcrrre,r1trg Dff ¡horrlng thrt thr ¡¡arat of 3d'E bt rul¡htr
pnrolü 1n, tha d¡tr¡¡rr Lærrr¡r¡ r|.tù lærr¡¡lat; rqtÐol¡r

tol.dLütr

A plot ef, ùtr¡ foprl'f¡br of tbr dÍ¡ÛrLh¡tl'æ a¡tLc

f¡lr L¡on(fff) rgrl.nrt tùo logr¡:l.tÈ¡ of tbc uncæpl.rd ul'¡l

rul¡¡ù¡t'r ooaocntntlen l¡ rhon I'n flg¡¡sr 3.13' rt o¡n bo

lt n that gl.to Giood ¡trd'cÈt lt¡¡r r¡r oÞtrtnró fer ¡uob r
plet¡ rrrt tbrt tht rfrtrnt!,o d¡ldrtlo4 ¡bcrn i.n fl'6up loll
for bonrÐ *rc æt cvtdoûto Tlrr rl.o¡nr of tbr ltnil obtd.nð

for tlrc tr¡rrtnrlt¡ urLn3 O.o0lÌl aquceÉû l.ron(ff¡) roluülær

rt ¡üI n!.r¡¡ cf, 2¡O!, le82¡ l.lr5¡ rrrd, loOO rñr nr¡if et.oc to

rut,ty lr prrdÍot¡d Þ7 oqurtl'oa (r.6)o lttl d.tü.d l|.n. rb¡ra

tn tb dtrC¡r¡ for ra rquüor¡! loluùl'oa rt FII 1.r6t h¡l bo'a
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l9o.

droa rtth ¡ rlopr of oan fùrouch tbÜ Do1lt obtrt'net ta onr

rrrpcrfuaat ur!.a6 ûrr rqr¡Gor¡. rsl¡¡ttrl¡ 'lÛ Ûhll n¡I Tr¡Ð1. TÈa

rcrultc obt¡lncd urú.ng O.O1!{ frea(Iil} rolr¡tlær .t !ü frlutr

of z.oj rn, 1.oo ar¡ cllo rbm il ft6ræe l'1ll d rtgtat

aa rr¡ tlblrrvcd $f th benræo r¡ lolYont foæ ùb¡ .f,il'sl r tÞræ

rÞXrô¡Ír to bo r l¡.¡gr f'lcrroæ l¡ tb¡ rlcPo of the l1ú cbù¡t¡rd

rt r¡ .{ü.¡l¡t ptl ef Z.O!e Tbr rlep. Þf ùbo dottc4] !fe.

abtrûn¡d for r¡ rquüor¡. OoOl,È{ troa(flf ) rofutloæ rt Iil¡ Ê.Ol 1r

rbouû 1.4 rt{.cU l.¡ r nßf¡ lrr6rr drr{.¡ù*.c¡r fTo¡ tbo ¡ncdLetrd

vrl¡¡o of, urf.ty thtr¡ cr¡ bo ror¡eetd. f,.r b4y e-prrånaù¡l ¡rrcr¡

Et r íc ¡t¡i,¡ dr¡e to th¡ qÊrrr3Ci.en of thÖ dl.-.*:*o rt¡ncl'cr

(frO*fSq)r, ttafonr tt ùrl rlrcrÀy bcc¡ ratl.ærd, fr trnr¡¡t
ln ¡pprcclrb!'c ¡¡onnt¡ la O.OIII fr(fff ) æletfcs¡ rt Dt 2.O1.

qfb lar6c Lncscarr tn thr utnatl.e¿ ef ro(I.fl ) çftU

lnc¡:rrirc La qucour pt rrlrr e"r fqÐd tB tb. üotlß ulth þtr¡æ¡

:ot,r¡tlanf Går¡ tgatn bc r¡cn 1¡ f,lgufc 9.1î. gosd of dt3 fn

ùÞ¡il,r lrvcrtf.gptl.o¡ of, tb¡ r¡trrctl.on ef Fr(IrI ) f,la r.¡Erær

ru|'ne¡t¡ rolut:loa¡ Þ5r ccvcrat an{aoÊ ür¡a5¡r.t th¡,! Ùbo rff¡ot

of FH 3lrr }c orpl¡Lacd er Þrtng drr tc tbc f¡cr¡rp{ üo¡-tùæ

of tbc sd.Ec þtrul¡Ë¡to rt hf¡h ælúltl¡r tlnÐ rrdn3[¡C tùr

¡utphrù¡ rr*û..* ¡ç¡:L!¡Þlr for ooo¡dl¡¡ttc to lro¡(ff¡) fl

tbo or3Eaf,o ¡ùr¡or Tb. nræltr ¡hon f¡ fiCl¡¡ !ell.
boçru, dÉ St ¡rrtãttrt !,bl,r a¡68f¡fi1æ. ri.nor thc depndcoor

of tb. dlrt¡ú.Èqtion ¡tüto for fr(fff ) æ ùÈr aoacætr*tlæ ot



lg1.

6.¡o nrl'¡ùltc tr, th. orga¡úe pb¡¡. lrr. b.æ a¡dÐðr rrd rE

Lsoroatr l.¡ tÞr trlen(Ur ) atraotl'ca år rùl'll trornd rrltb

l,¡errra¡r ln ¡Ë.

thl¡ Laore¡æ lE thr crtrr.ctlon o¡? f r.æ(f ff ) tft¡
Ènorçl¡o l.a aquoous IilI G.ã br b¡tter dernon¡tr¡t¡d ùg ælteËng

rn e¡bi.trlrry GoncentratLon of u.coslrlcr¡d anC,ac lul¡ibltr fro¡
fl-gun 3.1J, and ty obGatnt'ng tÈc co*s¡pendt¡g dftrÛrlÞuùl'o

r¡tlor for raotr a4¡uaout ptl vrelrrc If re cboota tñ aarl,nn

autplratc eo¡ccntratioa of rry O.O1¡l artd plot tbl
Gorrcüpradtng l.o6rrJ'tbc of tþã úlltrtþ,rrtt.oa rrtlc¡ trtrrart
tln aqueour ¡*f rtaluer e rtral'Ûht Ll¡¡o {r cbteta¡d of rlopr

vory al'on¡ to rnlty ar rhow ts ft$¡æ 3.1|. ÞgurtLæ (3.1)

prodl,ctr tbrÈ, for ths catr*otloo of tbr rpooå¡r FoCñ9o¡

f¡¡o¡ tho aqucotrc ¡ûaæ, ttr. dtrtrlh¡tlen ntt.o rhould ùor
ân lÃvrr.c f,trrt o¡ècr dcponüonco @ tlro nquoour bldrst¡n

lon ¡ctidtT, or a dircot ftf¡t ordrr de¡nndcroo o¡ th¡ .4ilùot¡t

pt. Tt¡c rc¡ult¡ rtrsrn 1¡ ffCrn:l 3.1å, tlrærfcrc¡ elcrrly
d¡norctratr tha ftr¡t ordæ æpæ¿rnso of tùc dtrtrtb*rtl'm
rrtlo o, tàc aqucær ¡*tr rnd bc¡cr 3l.re tulrttoft to tÞc

o¡trestl.æ of e grolyrrd Xrca{IIr ) r¡rclcr fro¡ tùr rqcosl¡t

Êanoo

fro ¡utacrtloa, thrrcf,crr , W oeod gt-¡f?. tbrt ühr

dcorl¡lr l¡ c¡tn¿tton ütÈh La,er¡ano tq aqrcose ¡cidtty l¡
drrr to thc for¡re*f.alr of ùht d.or btrul¡¡hatrr rhfllt bclryf
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L?2.

prtly tnr¡ l,¡ th.t rt htth rot dlttcr ùb¡ a¡ornt of, rd,ar
¡r¡t¡iürüo pr¡cnt rrfll' bt tqtl' ..nå bansa tbo o¡trrctto sf,

frc(rff ) rfff Þr lc. tt ¡ot an+¡æa*lùly t'nc oætrrLrtr

capls¡tt.æo

À pteÈ of tos B rsar.rrt (1u+n3[*+*q]rl Ír ¡lrw¡¿

tn fl.grr ?.\5 tror th¡ G¡..t ù*¡ fa trblór 3111 - }rLj rb.rrc

ttrr le;.-los. ploÈ of D *cc,tr.È Þ*r"oalo .*.to ¡ :Flrrt
ædæ rcl.rtlæ,rùLp. llbr ¡lop. of tho rtrrt gþù l:tar obtrt^ard

lr uùt¡r nû thc valr¡r for lo6: Ettt f,. srlsr hsco ùb
r-trreËfæ .quÊtLco. al d¡asrtbrd E rqustlæ (l.g)r ern

Þr yr{ttcn an,

r.or Ð r pH + r.os [*¡nfoUlo " o.lt (l.rr¡
It la l¡trr¡¡ùl¡C to cotrprr'r tÞc utrraùion cqurttær

for tlrc ¡¡i,no df,¡rolvrd ln bl¡¡cu¡ rr gl.væ by tqurûtæ (t.lQ),
end t.n chl'orofot! u gtvca bly cquatÅæ (r,tl). It o¡a bc ¡ær
tbrt th¡ velu¡ for tbc dt¡ü*tÞr¡ttcn rat!.c obt¡lnrd fer Lrcn(¡¡f )

thæ sL¡f3 Þrgru ¡t rolvæt rbæ,ld þc rbout fbrre ttn¡ thèt
aÞt¡tlrrd rtrc, rr!û¡g oblorof,oll Gr rolrut pro¡d.d¡ü Cbr uLc
ættË¡tc conoætrltl'æ 1r Þrlæ ûÞr ¡crl.ùl.1¡l d,oct'lr
oo¡otatrrtlorr for þrs¡¡u. ËsucËrr rt h,t tÞ co¡sc¡¡t¡rtl'æt of
d¡¡ ¡rt¡rùrto l¡ Èüt crGrnt'e pùær (Cr.rtor tÞaa tb.

'er{tierl rl|,oollo cæpratr¡tlær } æon lorer ælsc¡ tor thc
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193.

dl¡trth¡tLon rrùlo for l'm(fff) rrr oþt*ilr¡rt for tùr rolvrnt

brs,¡rnr tharr for ohloroferr, dull to tù,c lulcrlb folu¡tfo*r sf

th¡ ¡¡lnc rr¡lù¡tr l¡ bcnl¡no À rtrrfi7, tbrnfonr¡ sf tb¡

cffcot of tht ¡olvrnÈ for ühc rd,Ð on thr r¡trapül@ s.n Lüå

to d.rlædtng ¡rrult¡ Lf aügrltrtlon occurt ln ¡ ¡nrtioul¡r
rolvrat, ¡ad r oorn¡ntra,ùl'æ of, uln¡ rul'¡brtr 1¡ r¡d úlGl¡

Lr rboæ th¡ icrl.ùlo¡l ni'artb oenol¡rtr¡ùl'c¡tr r

jt te¡r ðtai1¡ü rtudy of tbo off¡ct of nlarllo

for¡¡tlæ for altlrrl ¡olvlnt¡ for tha uin lr gl'nn la

Chal¡Êrr 5o

l'ùa rrleltr of tbr qldllb¡l.s rtudlcrt rf ü¡o¡¡Cb tdrry

ds not gttt rbtclÉÛ. pruof of tbo lütltrÉt!æ of p¡rtl'rl$

hydrefy¡cd lrun(frf) r¡rotæ æoh u FrOrG¡Ot ud (from,O¡)"

ñil reuogrg rul¡Êrtc ¡olutis bry ü(S r Íirltùt{sthftlrryl)-
cg6trn rul¡brtrr Gln orrtrt¡tf bc o¡pI¡ln¡d by an r¡tnoti'o

tbcory rhlch 1r De¡¡{ 6. tbr rttttpt¿æ th.¡t I't l¡ th'

F¡4f¡¡fy hydrolyr¡d froa(fff) rprclcr ú1sl¡ .r. ¡f.tttrßt ú

by neotlq, I'lth tbr rt¡r tut¡rhrto flÐ tlrc orSrnlo ¡ù...o

Co

rur¡r¡ rt'tr¡: tnr rcll¡tì, ntne-tto¡¡ Ptudlç¡

dt¡ æq¡ælttor cf tbr b¡nroæ rolutlæ¡ Ôtd'n d

¡fùcr tt¡¡ fr(fff) ¡¡t¡rct1cu .rlÐrlttnù1, ¡¡ d¡rerÍbüf t¡

r¡otl.en Bol¡ vhl,ob Ërl qr¡'û t¡ ürc aF!31f1 rùudil'¡r rn

lrslud.ð ln trþlr¡ i.þ¡J.LOt b¿rrrvcr¡ for esütlll'rrrc' tb't'

rrr gf.rrn rgrtn lrr ttÞt 9.L7.
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Êe ¡prct¡t1 cülqü¡. .f nPütcrl dættt'l ¡úfllrù

r¡ürLt¡3tb fcr th¡ ¡Þol*r ¡olstt.¡E¡ ¡rr üoca 1¡ f,lC¡ul¡ 3.16.

It an be ¡6rr f¡.il tb flerær th¡ù .a, rbúorptlæ Fü cGoËrt

fD tht rrltca QlÛ-tlÍûr.llf lnd Ln nçl¡r ütrrl7 où1. t|¡eæ

r,gtlcrar to þ. r r¡l,s ¡t rÞout *!-l,ll0r,ltr ó thr. rbc

rp¡r.tllt ùo Þt r rtl¡bt d¡for¡nüloa of &r llr6otù 3lrr.;¡a

rrrulttng in r rhenldæ rt rbor¡t Æt-t9fll, but dur to tbr

llrl,tod urublr of er¡¡¡rl*cntal Potntl l,n thl.r ngloa {t t'¡

dtfffoult to ny *rttrry tbLr l¡ a Ùnp.fftot or i¡tto Xf

tår tbreqlütön by tù¡ Frü+8 t¡t.c!..f, uhfeh, r¡ hæ rfrradgr

ber¡ dl,rou6rd !n ¡catloa A 2.2 Þßa rn rbrorpt|ea n¡|.rul

ú agll¡þ')?ab.

tloc cr¡prl rbom f¡ ffg1úo 5rú ßrrr lrly'¡ld'ltr to

tbrt rùorn tn flgut! !.6 fer I rolutton of ocl¡rl6 (¡) ln

bru¡en 3oßÙdntng lE, .¡rÞaar ef ths s$GsÍt¡.¡¡l{l rili.r

rul¡úrtr úic|r h1 r ¡r¡rtrrn ¡t Þ5 rþ. ltLr r¡tnn hu

trro¡ tu6gsrÈrû t¡ trctloq 
^ 

2e? to br d¡r tc thr r¡nol6

réo¡+lr or E.(sof);l (cr Èctdr)r ltlr rLÉlrrttT r'E ttil

¡Iloot¡r Lr te b. .¡¡t6tod t¡¡ rrl.cr cf ùÈe fiot th¡t tü.

rolutaæ¡, úcæ tlt'Ûtrl¡ r¡r rhcn ls ftl¡¡¡r ?,L61 ooÈrlr6

l¡¡üo elo.ttoa of æol¡rlsaú rd,s¡ tsl!ùtù. lt ¡hon il

trÞL ).L?. ÎÈræ ¡.â,rì!l .æ.rrat of rncæ¡lf¡¡¡tl r¡nl¡e

ÍúDhrûa roñ Pú¡.ü¡t rlrply bor¡rrr lihr aprrùr¡t$
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Figure J.16 Ultra-.iol-et spectra of the organic phases ¿ú'ter
the Fe(IIT) extraction experiments. The legend
f'or the fÍgure is given in table 3.17.



196.

condlù1æ¡ tror ttr¡ .qul,tlbffu. ftr¡dl,æ d¡rorl'b¡'d tn ¡oct!'æ

Ðrf rrf'r cìorø .o th¡t tlrr r¡mntr of fr(fff ) erürrotcd ¡crr

nClttûblr ac¡nrod' tc thr sonoont¡ttf.er of tÞ¡ rd.H lul¡¡Ëatao

Hlæt¡ rlthoggb ttro l¡¡coùl¡l rrmLnrtlen of thr orgrnlo

¡ù¡¡æ Ôtrln d frp¡r thr ert¡oÙtæ .I¡¡¡fl'Ëaùr dær lct

¡hæ Èho prr¡rncr É.th ¡aIr cortr!,nty of thû frtlrlly
b¡rdrelyrrd rpootæ FeCIt2 .o* (rtcf)!¡i! tbó or¡¡nl'e lrtgotrl

tb$ docr lcf prulud. thc ¡nlltbllrùr th¡,t ùhÚ'l ltlr I'n faot,

¡rrrrrtnt¡

Tbo rrrulù¡ of tbo rprctnl orerintisn of¡ üh¡

orgen¡1O lb¡eal rf,t6 tUr nç(f¡f) .¡tr'lGtlo rr'Prrl'lætr do,

bourrür, fLt l¡ rttb t¡r¡ açe1¡ttqn thlt lt lr cðrPt ¡ (¡)

r¡htcb lr fer¡od f¡ tb¡ oagrn|,o ¡S.t .

Goed rt ll3, æ thr cthrr herú¡ b¡v." c¡¡ntmd tbr

orlgenl,c ¡Èrrr¡ frol tlrclr fr(f¡f) rr¡t¡rgtl'on rtr¡dLrr útb r

pr|¡rry rrt¡r tl.r¡olrrð Ín eblorofon l¡¡| hrrn ro¡¡ortcd

arr rbrolptlcü ll¡lrrlr rt rbsut p@lL. fbc r¡lroCnt GtrFtlrl

eþtilÐd by tho ulß. qulta rLd¡'lrr Ùo tlro¡o tbilr|r fB fl'ßult

l.16r r-otpt tÈ.t th¡ n¡tnn rp¡rrpd tc occur rÈ r

erlgbÈly loror rrnlen¡th¡ tlËtùc&¡r rnd Drrrldrenrt, ¡t

êlrou¡æd l¡ resticn À 2.2t Þ¡l,.o fernd tù.t ttr Fr(SO¡)!t

tÞcclc. t¡rr ¡s rbtor¡lt*on r¡t¡l rt aÞert too rfl rt r
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¡lübtfy lcsor rañlüttb th¡¡ tht ?.90ht1 .-o{æ Úrl'alr ùr.

r n¡t.nn rt 3ìOr-JfOìll.

ÂoecrdtûG to c$ed II-G[? tbr rppor¡raa. of I n¡lrlr

rt JOonf, fn tho rpûGtr¡ ef thll'r rcluù1oût l.¡ a¡agp¡tLYr

of tb. o¡t.t.¡¡o. of tho r¡ÞGl.¡r rc(so¡)!l to thr er¡rnto

Ifr¡r.r, r¡hloh rütìo.t úÁth thrlr orL3issl ¡r36ortLæ th¿t lt

lr tht't r¡ncf¡ $ht.Gh 1r l¡tr¡atrd ftu tb. .(lr¡.qil ¡ihr¡e by

prLnry a¡i,¡r¡o It rhæld br ¡plnt-cd mü Ùh¡t co€d. tiJ}f¡
hrrr ¡ot l,¡nrtle¡trt th¡ rffrctr dlrcftbrd lÞovr¡ cf th.
pr.ao¡tÊ. ef r¡c¡¡¡ Jú,n arl¡iù¡tr tD tü. eügrB;[e ilrrtl æ

ühr rpectrrn, Þ¡¡t1¡rr, thl aorüßt lgtrrr ur-laa (æOn¡/, )

ofrùrl,¡rd bpr tht! l,r ¡ræbrbly a¡fflol,eaù .vLd.na. to rry tJr¡Û

tbr ûp ryrùene rn ¡cÙ rtrl'oûly r'nlqturr"

l.¡+ rF¡t¡r of üI¡c r¡¡n crrú ¡¡(¡¡f) roluÈ1.ær, rhloh

x!üo lÐ.d in ühr ¡qutllþr:[¡n rÈudl¡, r¡¡{ ú|Gb h.rl tb.

ecn¡nrltfon¡ tl,vrn ln trbl¡ 3ol La æ¡lrdrntÛl Lcti'æ }rt,

rn tt¡cn ln ft¡ur¡ I.LV. It G.¡¡ bt ...D thrt t['cp $ I

lr¡tr uewrt cf rÈrelPttou oecu¡rtn; l¡ th,c Ñ¡tco 27O'

,hn[útb r nrLru rt rbeut n-ll . It tr dtfft'ørlt ùo

¡r.i.tÉ thl¡ rbrc¡?t!.æ ¡rrlrn ûo rttbtr Èh. ræo¡+l or

fr(SO¡)il rpcclr¡¡ linoo¡ r¡ br rlrüüË.f ÞLË dlrou¡æå ts

t €tl,oû l, ?¡!¡ tbr ¡llrnütaa brtne¡ tho tqll'vldrnl pcel'r

1r r:troly rEtlo trt 1¡ p¡ob¡Þlf ¡¿fitlolæù to lry thrt

th. ruLlr gccorrl.¡g ¡t ¡bout f0!.l/- tll th¡ rpcetiFr of th¡
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ünÐcu. fr(ff¡) rolutlor ir dur to 1r¡on(fff)-¡¡¡úrto-
ecqllæ t¡rcCl6r llrr rvrr¡Gt r¡tlncttoe eoeffLctont for

rolsttær À¡B¡D¡ .nd B ¡ben tn flC¡¡¡r ?.|jl fu ä@r rbloh

rrssrrtr ührt boûh th. FÉolt * e¡(so¡)!l rrrcl¡t rsr
¡catrLbuttrrg to th¡ r¡l¡ltær cl"næ tb¡f hrrr l¡tlnülcrr
oorfflr¡frltr of tDqrS 2:ÐO rgd ,OOO sr¡¡rrcÛirrlt¡

thË .p.ctúrl GuF¡¡r for th¡ O.@l¡l fr(fff) ¡olutLcor

rt dn rrltr¡ ¡f logO trö 2.Ot, abrrn fa ft'e;u5r 9.l;1, rfr

¡rrycrf"recrd, rlrr¡c¡ fon thr O.OO${ fe(¡¡¡) rol¡¡tJ'ær tbr

or¡ÍFr for th¡ g[f e.Ot rcluÊlæ Éorr r {ghtly hl.eü¡r

r.brcr¡rtLen in thr rr¡foa 26O-3ß4L thrn tb. ËI 1.@ rnt'qül'ou¡

ïbf Grl¡rr rnd Dsvt ¿rc3 ¡lro forÐû thf¡ |'n t¡bl,¡ rtr¡úl'or d

ægort tbrt l't 1¡ &Ð to tb¡ l¡o¡or¡cd sæ¡,ü of tür ¡a"t'+t

r¡rolm prrrot 1r tà. $I ¡.Ot rçlrtiæo

It 1r t¡t¡ræt1n6 to nctt thrt ta thr l¡lotrr Úf. tht

rç¡.oru !¡(Ift] ¡of¡¡6on¡ rÈ1ob rr¡ hoæ to conürln

p¡r.Èrailv bydrory¡rd, ¡prc!.tt a¡ah lt FrG.+8 .o* (r.cl)fl

tù¡¡o lr no ch¡n¡tori¡tl,c D.rt or Þ¡lk¡ r¡¡ool¡t af Ültb

tbtt l3¡ro1¡t r Íti¡ 1r ûrr ùo ùb¡ fraù tbrÛ tb¡y r¡l hlúd¡n

by ûbc v.tÌr rtreuS¡ r,bloratl,ur mrootrtod rLtb tù¡ tartcr

rnmtr of übt f,ro(ff¡) ¡u1lù¡to+oq¡lc8 l.Ðç



r corcLÐaloû38

-

tt¡ nruttl dl'¡oer¡rd L¡ ÈhLr ohrptlr fer thc

etnottæ of nt(fff) frûE ¡¡1116. rul¡$rùr rolutlcnr by

tb¡ æcoud,r*Z utn ü(t,5.5f tr1DGryl.brarl)crnn do gfa'r
I

ose¡Lôrrbl.c æt¡fnrù to tÞt o¡i3tn1 ruggertlos¡ of Elæ

th¡t ùh¡ e*tæùtæ of fb(Iff) frn r¡¡rr¡r¡¡t lul¡Èltr

rolutl,mr Èy r ¡Ld,l¡r æGmdüry åd.Ð¡ ¿1-g-drcyld'ac¡

lsvcl*rr r prtl¡lly hyd¡ol¡ra.d lprelcr frc¡ thr equræl

ü¡æ¡

tül ra¡lyrtr of übo cuphr lrol¡tod f,rr tb crGrnLo

lb¡¡r 1¡ 3¡¡{rlrlty clra.l,rùaût rLth t}rr ¡tod.ohl'mctrto forx¡l¡'

(ndgZ)¡tOr(So¡)2r úrrr R tr lr5'Srtrnncthflbc-ylr .Ed tü.

lì}tutt.¿?th¡ort'r€t'.ortudl.o'G¡Ebolrpl.É¡ltdontk|)
buL¡ cf tb. r¡trrrotl'cn of tùo fn,rtl'rll'y hydroltrcd rprolæ

Frfitrio¡ rud (rcAxSol)z fT¡ tlrr aqulcur ¡Ë¡¡rr

À¡ ultn¡vlctot .trct¡¿l a¡d,ntLon of thl ooryle

lrot¡trd fr¡ tho orCr,ul,s Êilû h¡r ut¡bt ltûù.d tùl prortuße'

of tttr .pcüitt lrræ+3 r¡Ë (f.Cr)få tn tù. ocr¡úo¡¡ rltbough

tnfn-r¡d rlt ot$o.ot¡Ðr llr:I,ltrû to Éov tlr prcænc¡ of tl¡c

hvarstrl 6rreugr Eonrrr, tbr llrJ,tr,tte¡¡ of tho lrtt¡r for

tdrnSl,fYluC thr ¡ltrl-o..ü vlb¡¡ttø¡l flìt.$¡tr3lr' I'l r

ry¡Èro t¡glr r. tbr onr dæor:lbe¡t b'rrro ræ a|¡o dJ'¡cs5rd

Ln tbJ.r eh¡ptor.
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t,a rrl'tñ-vl,eltt .p.Gtrl¡ r¡rlyrÍ. of tùr orlrdc
pberrr obtttnd tk t¡¡ fi(fff) .qut.lttÐttu ¡tudlrr
úrret¡¡tæ tbr Unryrfbieftf of ds¡d.4 l,æorr¡ct osælu¡Loa¡

fru tu¡Þ r, rtudg drn to Cbo offrot æ tùc tgretru of tù¡

st¡rotrd aeryfr¡ of lih¡ prìrroæa cf lr,r¡r erool... ef, thr
umlcgl'errld rd,l¡ rul¡hrte Ln tùrr oçrnlo ¡rÙrrot¡o $r¡ol¡

r rtuûy p¡etaË¡d tîldæ¡ for ùho prrreæ¡ of Lrrc6(fff ) -
rrel¡lrrûc-ocüDt,lr ¡Irecf.f l.D ee oryf,n"i's pU¡æ¡ S'cl
rbror¡r$,ær 1¡trrf6¡d yttù Ûùo:r dr¡r tc tlr¡ trræ+2 rnû

(rror)t'¡¡¡f,nt€a.

À rrþaul¡r rrrlglrt ¡tl¡dy of ùhc l¡ol¿tcd oæ¡rlcr f'n

bury¡¡ r^d rsrto æ,lutlor rrtËgrr.t¡ .d rlræ1rtt'æ la

tÞe¡lr ÞIËEt r ¡Då t¡c rtnraturìù.. for oorplrr (f) mvr þ.ta

prr¡pæ{. li.rrtlyr I oh¡tn-lt¡s¡ rtn¡ctun ddllr to tb¡t

ruc3c¡trd. ùy $err rE¡| pr[¡}r? t", tb. brtl.c' f¡¡'rùc

rortrtr ortlæ h¡¡ brca oon¡ldrradr- ..rr¿r recædlyr a oryolle

tr{næ, tt ¡utgrtt¡ü Ëy OrgrlÐ for ùhÐ b.tLo fOrrlo roctrtr

oetl'æ þe¡ ùeø gæpoæd.

Xtrr forrqcr rtn¡ot¡u.r 1r frruu¡rrd, 'üævlr? ' ¡:l¡ct Ëa

r¡ltn-vl,obt r¡notroroo¡É.o rvldrær lr ærL¡r te lqtlrt'n æ

tb.r bu!. t of 3 llrtra conftgiuar.tLou for oor¡rbr (f ). '

A¡ f¡f,i-¡Ðd ¡D.Gù¡oreeÉÊ rÈudy cf d¡('|5rÍtrtrthyl-

h¡¡yl.)rnof.u rul'¡Ërùt hu ¡þgüü tb¡t tt¡r¡r 1¡ o¡ton¡Lvr
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bUú¡oCu bodtry ùrtm tb. ¡rfoto. rtt sbd to tü¡
quetrlDrr¡r ¡ttnccea rtrr r¡d tbl rul¡årÛ¡ ctìw¡tt ol¡ th.

r¡ü,rr ¡rl¡f¡rÈr rolroulcre f,¡41 l¡¡ùo¡rctlon tr oosÍ'd¡rrbly

16r for tb¡ ed,m blrul¡ùrt¡ r¡¡rl fcr tbr.rtlr.t d f¡(f¡f)

co*plao

. å.Ithor¡ch th. rcrtrltr lE¡at.rrtod Ln thl¡ oùrptrr Slvo

aD¡¡æt ùo 8¡c .t¡üãi..Ëlo¡ of thr c¡trroùl,ra oû p¡tÙl.rlly

Ëydrely.¡.d n (I¡1) ¡¡rç1eo ty rooudrty .d¡.r nrab ¡r

df (3,.Írf,trl.ntzbflh¡yl)Ef'Ð ld ül-lrd.qtlrd'n¿ lt 1r ¡¡t

¡¡nartb¡ tb¿û tlre 6G;estlæ l,¡clvr¡ a dl'ffrrrnt r¡nclcr

f,or r 4lftrrraÛ æLn¡ tyPc, rn¿ t&¡t tbc rrçgrrCl6 Þ:f

cood gg3¡l tbrù tb¡ r¡tot6 Pr(sot)il 1¡ e¡t¡rotrd by r

prl¡r¡Z er|n I'r¡ lE fl6t, oorar¡cto tÞfu lko 3l'nr
oon¡|ð¡rt¡b 1r¡¡rort Èo ùb. üryg.ati,oo tü¡t thræ rrrr ùla

rrrotlgn¡ úlch rr.t l,r¡nrtr¡ù tl ryctr læclva¡g Èbo btCh

roþogtrr ni¡þt r¡ún sltlr Thcp ltfr fLntly¡ tho

rdÉuot fc tlo¡r rraot;fæ, ËIa|¡ lr prp¡pr¡d for thr

ætúrcù'|,æ of Fe (¡f¡) frcr .ililfDbrt ¡clstLcr tly

üf (g, 5, tr trlr.tùVlÞ¡xff )emrfu n¡l'l5rt¡r L d¡¡orl'brd ln

Ghûr tb..tq od lcc¡gdly¡ tbr r¡tct¡ o¡ohr¡æ relotten ¡¡

prr¡n¡¡d br aood ¡¡[Äî
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&,rt, (tgbr)

hrær. R.C,r rd *$,lor, X., Ca,nad. J. Clrqr |.!lrl(tO? ltlSZ).
l,frrlay, L.N.¡ enÀ Søþood¡ P.[f.¡ J. Àucr¡ Chcm. Soo¡¡

74L, z6g1 1 r rls) .
Srlrnrgd¡ P,S. ¡ rMagncùoolrrolrtryt, end Eô¡ t Intcnel"c¡ol

Inû., Scr Torlc" N.T. r P. â9t $g16l.
SOør, f,,,.¡ Br¡{ Pltttå, E.¡ COll. CzçOtr. Chrar (lola¡t

É,u.t54 (rs6r).

Hßt.ttrl, R.f,.f âr.É frrttlta¡¡ C.R.¡ Pfl'vatc courl'¡fr:l.gat1oA.

O16o1, L.8., ffa.turc, lgZr Sob ( t96o).

Hlfbrafn, [ì.]f ., attd Yorþur3]r¡ U.C.¡ J. As¡r¡ ChCa¡ 9ooor

zJ,) t?t2 ( I p¡5) .

(E¿)

(e3)

(et)

(a¡)

(2.6)

(za )

(us)

(ag)

(æ)



Ghrptor IY.

IN YARI(X'S GûAHIC EOLVEIIfS.

I llflRfrDuqfto¡t

lbr r¡¡nrat ocarûr¡t rott'r{.?l¡r of hl.¡û¡ rcllaulsr
ntCÈt rp{r¡t rllür dllrolvrd l¡ orftrln ,*ffü æ.*¡atr, *.ah
rrar''r f{rrù obærvrd dur.t¡rC thr l¡rnrtt8rtLcnr of, tl¡c c¡tnotlos
cf, uzr¡lr¡¡ frou tquaiorrr rclutl,æ¡lt 2, brrr bûûn. r¡agô tc
bo d¡¡r to tbo ¡oloaulæ rggr.cgrtlon of thr r¡ûn¡ ¡rlta to
f,or¡ nl,ccll¡r. .ql.ú,lrrlf tbr ruu¡*cùrd drvl,rtl¡n¡ fror th¡
cl,rplr rqul,tlbrtu I¡v dæortÈ.d tn Chrpùrt 2r for th¡
¡rt¡r¡tlon cf, rul¡ùn.rto .6¿d 3¡aa rf¡¡¡.sur tolutl'on¡ Þf trù.g-
ootylsle rnô dtlg-drcyl¡¡tr dl'trelvrd l-n brnænr, ¡r føad
bf 41bil3'l b"r. r,lro bæa orphl.rd on tho È¡rt.¡ ef Goattaat

rotl;ttirr of t{rr a¡tæ rrltr êu ûo dsrlb forutl.ø¡ ît
r¡ln lrft rl,erllrt utr. ceul'drr¡d to brre comtrnt

cor¡nrltloan ln thc Lncrt rolvenùr, lsdr blnorr rr .lroh

rould h¡*r oaa¡tr¡t rptlrLt!.¡rr

È ph.noil.ao[ hrr tl¡o br¡n eborrvul tË Èba ¡ræænt

uo¡{r ¡nú lù h¡r ba.n rþom (Ctrpùrr 3r rrrultr ¡nd ¿ttcrlrrlæ
reettol D) fcr ûhr ort¡rotlo¡ rf l,rou, (¡¡f) fruu aqu..u.

rul¡Értc ¡oluties brt df (J. Jr5r trtrthyfberyl)enæfu
n¡t¡¡brtr dLr¡olvrd l¡ ba¡ræ thrt tlo crù¡rotfoe fpllr.rr to



Hl7'

booor l.ndrprndcnt of thr trrl"m rulÑatc GôDG.atntiea u

tb¡ Lrtter la lnorç*rcd, Lt. tbr aatl.vÍty of thr ul.rno

rult*rrt. rg!¡crnn to bo appnorahLn3 a oorutant vtluro Htr.v.rt

yb¡¡r obl'oroforn {a tratd r'l telvrnt fer th¡ rnl,n¡ aul¡t¡¡rt.

tbr rffret Lf üoÈ rpprr a,t r¡rd thr r:tnct:loÀ hh¡Ylolr Lr r¡

predletrd by tho thcorrtlerl rqurüt.onr

It ¡ù,srlô ba !.¡tl..nrd tÞ¡Ë thr rE¡gleur lrrbrvLeufl

foüad üy Al1rl rnd kDorrltS for ùb¡ r¡trrattcn rf unnLu¡ (VT)

fnor rul¡Ërtr rcluùiont bìf tr:l-p-qs3yl- r¡d. ðl'-!-droylrrusLs
rnlÊrt¡ tn br¡rgnr relutica h¡vr bron r¡phiErd u beln¡ dtr

tc notrrttblr ceadl.tl,nn¡ 1ãA¡¡o.ó bf tzbr v':lgerrour e3ltrttsn
surtonrlly ured Ln utrretLc¡ pr.oordunrr Tbr ræultf ef

tb¡ ¡ttrdlor dcror.tÞtð l¡ tbÅr th¡Lr¡ l¡orrrlrrr ü¡atüat tärÛ

ttri¡ le not rc¡ ¡l'uge lló üdilFlet¡¡ ¡crult¡ nrû sÞt¡f'md for

th¡ r¡trrottcn of F¡ (¡¡¡) tf df (3, 1,i¡trl'rtlrylbrlyl)rrer¡Lryn
rul¡hrtr dl¡relvrd tn ot¡l'onoforr u¡lng: tl¡l rer pffiérur for

l1rlry th. pù¡p.. .. nr u¡ed fcr ¡d,æ rul¡Èltr ¡aluÈl'en¡

l"¡ br¡n¡¡o

frr ¡þorr rvldlnae glv-¡¡ oo¡rlérrrbt¡ rupport to th.

urlu¡rt!'on ttrt liclll¡ fe¡rrÈica L¡ rrrlltonalbls fcr thr

rpprrrll¡t oon¡t¡tt rotlvttfaa cf ühr l¡ln¡ r*ltr, ll,nc¡ lt

h¡t b¡n fer¡ad th¡t th. dL(3, Sr srtrlrrtlr¡rlh¡¡yf lrlccfu
rul¡rÈrtr 1r htCÈlt r6fngrttd Ln trrnr¡nr rolutl'on but ¡ot

ln cblorofor¡ loXuùl.ono Tbo htGb dr6ru of l8grrg¡tl'o¡ of

tb¡ r¡i,m .ulptrrrt. ln þcru¡or rnd *" ¡¡al¡tgrttirtloÛ fE



8Oó.

oblerofcra üo$] dltorrúnd t¡r ¡cbætâr nttltt *aærumttn
æ d.¡el{.hl tE tül¡ Ghrtrter.

Tùo mlcsul¡r nLCÞt of tbc rd.n r¡rlpùrtr rn¡ rl¡o
{¡trrü.s¡ú {¡ !¡6rr¡¡yl al¿obol rolsttsa rnÉ r¡rl'a ur
¡ær¡ltl,oo or d'a¡l'h feætio u¡r f,c¡Ed to ooour [¡ tht¡
rolrr¡t. Âoeor.rdln3ly, u Ër¡ortÈo{ l¡ Çhrptor 2, tüû

e¡tnoÈÍæ sf rul,DÈrtá'c ¡ol'd frorr åqE o¡¡a tolutl.onr by

ä(tr5r}rtrùrcGÐl.Èæff )U.no d1¡relvrd la l.ro-u¡rl ¡tootcl
r¡r foræd tc atry r rflpl'r ¡qrútrJ'ÞaLu 1¡r tr prráloùrár lnü

tfrr ryrtrr¡tio år*t.¡ùl.ær fqd Df lftcl'|, f,or Þ¡¡r¡o¡
relutl,an ûtoh b æ¡:p¡Cod rrn drtr Èo dcr1.Lr f,oruùdæt

rr¡ not r¡¡rrætr

Ir v{.or of tb vertly dtffæ¡t rt[rrÍ¡ttæ pro¡rrutfor

of dt(rrlr5rtrt¡ctbñhrrtl)ænts r'ul,¡¡ht¡ l,¡ tbo rbovr

rolvc¡rtr ¡d tù. epplnut otfcct of n¡ch rSgrtr6ntiq ou tbr
ctnatl,s of F.(f,E ) a r+nay rrr na,dc of tbc r8$rcËrtf,ü,

:ì¡ vrricn¡ æ1rgûr ln rn ettæ¡rt to drt¡rd,nc thc factorl
Lrfluæotag ùbr feratlca of d.crlLr. 1Ë. rtd¡r t r
dcror.LËrt La thlt cÞr¡rtrro

Â1f.r6 brr LamttÍ.¡rted thr o€¡erogf,ttæ of ¡oæ

r¡d,¡c nlt¡ 1¡ ¡,a5cao r' I¡¡tÍæ Erü¡g ll'êt rorttcrN.ng

rr.*¡urarrnÊt, rsá ù¡¡ føbd cvJ.d¡¡¡oc for Èf6ü nlcculæ
Los of srrt¡ln of ûhc¡cc Dl-g-droylrmafra rul¡ûrtr

rr¡ fond Co þrvr r ¡ol'eoul'rr uettht of A8r(XlO cor:ro¡posding to
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.! tttt\t3rtr ooqtrf.lfu3 38 uaæf üd,t.r tfàl1rt tt*r ürrùtrry

rd.¡t rrtt trå--g-sptyll¡n¡ntc røl¡lrrtr r¡porFrð to Ùo

rlon¡rr.lÌlo. Hcærr, lt rhü¡1d b. poiatró ætr lr dtrcufl¡ü lE

Ch.pt.r 8. üÞrt Fod.n gtJt? dfagrtc rilÛb tÈtr lrÙttr !r.u¡t

eEd ¡rterrt thrt t!'1,-F-ocÇfe,nd,e tutttftl 1l .tgf.8ft.d

l,¡ Þrnræa ael'uäæ ùo lo-a etstr

årothtr Lntrær¡tn¡g oüilerlrt!,æ rrdt tf ¿1lon6 n tb¡Û

th¡ di-a-örcrrlsntu .ul!türt.- tú¡d.¡¡ (VI) rrrlÊatt ctnlrL¡

eplËrrrcd to bc rsærùc :ta þa¡rne ¡o}ltl.snr cf t¡ eth¡r

rcsd¡ trb¡ â¡trvüuptloe of arr¡¡i.Ð (YT) tnto üÞ¡ bc¡¡æ¡ olutlq.

oontrl¡t¡g fl.-g-firryr+qer¡tp lgltÈ.t Þ$tkç up tbr rd'rl

*rf¡ûratr ¡[orlbto À ri'rùle¡. cffæt ù¡t bæ foroÉ ls tbt
prr.æt ttr¡drr, and. altheuCÈ &c d1(3r5 rlrtrlnrtùrylbtrtl)-
eml,u rul,nù¡to tr b,1Cùay t3g¡l3ntoó lE brs¡ae rolutl'olrt

tÞa ællac n¡l'¡¡h¡to-troa(fff ) lul'¡*¡rt¡ ecrapl,oæ he¡ a Ëtrlä

I'æcr e¡dtr of ¡,8trt6rtlæ l'n t¡rr .a¡Ð tolv:ento

^1btr6 
h¡r rlro rtudl,rd th¡ vlacorLtlr¡ 6f frt-g-$.€trL-

rlulËÉlur ¡ulpûrrrÈa rolutløn¡ Ln ban¡oae ecrtcfll,rl6 rttl.cr na

r¡¡.ra ,Ð (v:¡ ) t Èt verfr¡s aærntl of r¡r¡nLru (Vr ) up to

cæptrtc coaplc¡ for¡ntlo¡ of elll tbc smi.ns ¡ul¡¡h¡ùro E

Þr¡ ¡t¡C6p¡trr4 that bil ¡r¡ultr glvc addt.tioaal' lrtdoror tù¡t

tho LntrodrrotLoa of ura¡ttil tYI) lnto !þç ¡c{¡p ¡ul¡rhatr

rell¡tl.a clu.l. &-agGfr€rt¿on. Eo¡rcvrr, lt uy bc luggcrtlt

ührt tH.r vorlt docr uoÈ gtvr ådÅt't|'€ål or l.rdcpqndottt

rr'wldrnoc for aggrç6rüLon rnd do-lggfog¡tLoa¡ hrt ærcly fltl
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Ln rltb tbe oth.r .rrldtnË. oùtrir.d by llgbt rorttcrlaS¡

tb,c l{.rLtltl,oær ef vl.¡eocltry ¡t r.E lndr¡¡cndæt rvldrasr fcr

rtgFlgr¡tl.on ¡nd d.-¡ggrogatl.oa sr¡ dl,rsu¡¡rd F¡l f,ully !.n

th¡ rolul.t¡ ar¡t dl,¡or¡lrj.c¡r rtct{sn 3o

Thc vrlrnr for thr r¡el¡oulrr plfÈt of di (rr lr 5r tr|.-

mtlrylh¡-¡¡f)areaLrn tul¡ùatr ln r¡vorrl lolvcnt. r.r!¡

obùrisod u.tng trc ¡¡lthodr, 113ht rolttrrù13. rnd tþ. StSEar

l.roplortl.a ¡¡thod (Clrpt¡r t, rlprrl¡¡e¡trl. r¡otl'on Zril.

Thr urr of thræ tto precod'uror f,or aolcgul'gr rrlgÈt

dot¡¡rl,u,t|on 6. lonl¡'lÈ lLlltrd, rnÅ hencr lt sg not

pcerlblo to obtrl,n r¡clccul¡r rr{ßbt vrluc¡ l'rr m Errf ¡olvrat¡

r. rnr dretfrbl.t¡ lrorrvcr, tbt rorultr rhlob Elrtt obtrl,Erd

dlÉ rhor th¡t thr tr¡dcttøy øl tüo rnlnr rul¡rhltc Go felr

¡l,crllo¡ sr rtronsl¡r d¡prnórnt on Èbc ¡olvlnto

fI EXPËRII.EITN¡.L

l. EægtÊ

1}r nl¡¡ rul¡Èrtr r¡ png¡¡ed ¡t Õrortbd l"n

Oba,¡rtrr 3r rr¡nrLnstrl r¡otlon Z.tr rnd rrer r{rGfyltrllLzcd

trLoo f,roü rootol¡. thc ntrrl'¡!' urod f,or tho LnvrrÙ!.grtlon¡

dorcr{brd 1¡ ùht¡ eår+ptæ nr ttrrc hyd*utod f,cr¡

n.ïfot.åHeo, rÈolr R tr rll(tr 1oittrtntÐür¡ryl)ed'n¡r
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thc i-dnc bl,rul.¡lrrtr n¡ Þ¡¡Glrùrtd ¡. fr¡ Ch¡pt¡r gr

er¡rcrl.ncnt¡l *egtl.oll 2.L.

Solvont¡

(r) ëssæÐ.¡

'Ânã,lt-t rerßpnt trad. lxrrtfltd æ l.n Chrptrr l¡
rrpor:lmnù¡I. ¡octleu 1o

( z) Tslr¡¡no ¡

-

tU¡l,vrrF lnl'ytiorl æagrnü gtrd. ebrt¡ø ¡ortr¡l tl.ær

rfth GorÉ¡ rut'¡üru:l,o rcld thæ hrl.tl¡ nüæ, d¡l.cd oTor

crlol¡¡¡ ehtrrtdr, ¡Dd f¡t¡otf'onatedr F¡'rctl.on botllng

at l'lo-llloc ool.lccttd (r.rt.Uo.6o0) o

(f) crr{ræ lctr¡-ohl.orl'd¡ l
ÉUnf,'rarr reagrnÈ gnder órtad 6tar catalr¡s cblorùdct

fr:aotl.onrtcd, rrr¿ f,raatlen bot l.trtg at 76.8oc csllccted

(n.pt.?6.Boc).

(4) gteEsÞæE¿r
tt|ry aad Eqhcrt rreegcrtt grrad,r, atrakcn srtcral tl.¡¡er

tlùh eoncr aulpùrur'l'c a,o{d, then rrtt}.r ator, drlod ovla

erlcitn chlsrido, frlÉtlon¡t¡d. Ft¿ct1ø bol'l:l¡çi et

r3lr?oc eollcetcd (u.nt.l3a.ooc).

(¡)@¡
tlornron an,d ]lororrt rcr6rnÈ gndr. drLrd ovtr

orlç1r¡¡ chl'or.Lds, fnotfærtedr and f¡r¡otLsr bo:lltag

rt 8?.ooc oollcaûrd (n.lt.87.ooc) .
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16ì crrrorofo¡rr
rï'-{¡¡¡rr rrg¡¡6¡ t¡#c, Xn¡rltld ¡¡ la Ch'rPtcr tt

Epùr:lnr?¡l r+sùl'æ 1o In¡dlrttl'y Þrfotrl ïEür ffi..å'

¡ç¡l¡: o¡lsi.rr ehlcrl'do, frretlætd Eðat E1Þ6G. rad

frrctl'æ bot.ltn¡ ¡t 61.ooc oolloctrrl (l.et.6l.toc ).
(7)@t

üE.D'H. r rcrgor*t Grld¿ tfùteä Íà. rlÉolf,l.ed to

ocat¡in 3¡.ttfryl-þutrnol r:lt¡r l5-l€É s4f irrttlÐ¡l-
Èutrnel.r drl,ad ovlr crlofun shtrortdrr frsott'cnrtoôt

rnü fr¡ottco bo!,ltns rt l3¡O-t]ÉP:c oollcotrd
(n.ntoür8-131tc ).

(A) flor-r.tl' Àcrtrt¡r
|rÂrl.1r¡ü roÊtlrtt gndo. cpeaÍftcd to cont¡l¡ 7Þ8#
]-¡ctlVl,ÞÐ¡t¡rl ¡'crtaÊc rnd 15-30É p-¡etÞVl-butyl

lorùltc, drt.od o?cr enh¡rdrour rodt'ur rul¡tr,atet

freot{onattd, fraotios bollLng ¡t 138-14zoC collcotd
(8. r,t.13¡a-1&eec ) .

(g) er-lcornrr
ü8.D.8.F¡ rca€pnt 6rrðl dttod õÍür e¡loLrn ehlor{dct

fraotlonatod r¡¡lng a fractil.o¡¡ tpllttla's! hd, rnd

frtotfon¡ Èotltng ¡t t/loe I 1i4-176oe, lad ry6-180c0

eollcatc¿ (8. rt. ü$oe ) .
(fo) r'-ootr¡,ol¡

-

ttrt.rrh8 ¡nrr{.arÉ cpcclflcd to b.>g9É, pur. (Ë,Pt.Lgy

tr95oc). ulod ¡¡ ¡occlÍod,.
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( r I ) Pf-l¡cEltvl tatoæ t
rUnlon Carbldoa *anplc, dr:led orntr calelu¡¡ elrlorldr.

dt.sttlled r¡¡¡der vacuun (n.Pt. f69oC)'

( ta) nr.osçtrn¡ ¿lcrrtorl'dcr
tunlon Garbt&i raer¡rlc¡ dr:lcd o!ÍQr calol,rm chlorldot

fractLonated" fraetlon botltag at $-gr1og eo!.lcctcd

(D.Pt.É.8oc).

lrs) Z"Æthvlhe¡vl' ehl.o¡{.de I

Ëunlon ca¡ùl,den rannpls, drLed ovsf calclrm ctrl0rldc,

dtsttllod r¡r¡der vacr¡un (n.rt. r73oC).

( tlr) Itexyl oellosolrrc GtHtloGIteCIIaütr

runl.on ca¡ùl.do. aana¡rle, distillo.d rrr¡dar vaoullEL

{n.Pt.æ8oc).
(15) t

¡Unl,on Carbldrr eeæpl¡. dfl..d ovor cslcLun chlor{dot

dl.attllcd r¡nder vÊcurn ($'Pt.tlrSoc) .

(t6) r

Qtl¡r.l'on Casbùdrr ea¡npt'o uccd aa mceivedo

(r?) r

îUnLon Oarbldri c¡spl¡r df¡ùttleð under vaor¡UE (tl.Pt.-).

{ ts) Àcsùono¡

-

iÂnalar, reagont gradr pust frsd a¡ ln Ghapücr Jt

er¡rsrleentel ¡cctl.on l. Used f,or rco4rrùslllzation of

thc d1 (3, 5, 5, trl'.thylhcryl)a¡næonLr¡n aulpÛrato only.

f rq) Ethvl alcolrolr

Roagrnt 6rade rar reflu¡ed ov€tr ¿odl.u¡n trydrorl'do and

f,ractl.onatgd. The fractLon boilLng åt ?8-?9oC mt

eollected, (D.Pt.?8.5oc).
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ftt follord.¡g .olyæ,t. üì¡rl el¡û l,¿rortf. trt.rl bgt

thc æf¡p altt r.rìt fed to Þr t'nælrrÞl'o þ tü¿¡l¡

Dl,-lraprol¡'1 .tho3

Dl-ctktl ¡tùæ
g-HrrrrÐ

8-HrPtrn
Cyaloheretr

trao-ûctaüa

Gyclohcxrat

îotrabgdrofi¡n¡
FcÈrol'rrn oÈh¡r

ltltrohnrø
Ðlenr¡

a Fmo¡åuro

-

a

2.1 Lt ÉË SorttorLns ÈtrrrurËe.nta

Dl { t. ç 
" 

q. fiÉÐ thvtb,rs.?l. ler.ÊoFltr_ aül.p+tt?
æl'utl'on¡

Soluttocs of tl¡c e¡l.no rul¡lrets ln vrrttur rol*utr
rif,rlt obtrl¡cd tllr ¡c{,gbfûg t}ro ¡oXid dfroatly lato ¡t¡r¡d¡¡d

talrrctrlo flæhr, anrd ty aakl.ng thc aotrrtl.ons to Voltre ¡t
25.9occ 1l¡,r ¡olwntc u¡od for tbe ll'Etrt toattrrlng
¡tr¡dlæ üar! Þes,¡cnr, tol.uoar¡ ohloír.oÞrrnrcnrr trlobloæ-
ctbyloar, olrÈon tctnoblord.dr, Etrlerofom, l¡d l¡ç-qt
doohol, ead tolut:loat Ílrc 6cnorally ln tbc æneentrrttæ
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rangp of OeOtdl.î:B 8,llg.l,.

Do¡ ttrc lt€itrt eostürrtn€ meâ¡uææ¡rtr f.t rar n'cootúatT/

tc ærnÐql a¡ nr¡sb dr¿*È er posclble fbors tl¡e roluÙl,onr aLnoc

tracc¡ of dupù can teaå üs nlclosdLng rerul'tr. Tre müt¡ûrf¡

s¡l u¡¡d foi ¡n¿¡, fl,raÈly, blgh cpecê e¡rrù.rLfir6eùJ.on rLth

aubcoqr¡crrt ümn¡foronoo of, tl¡o eoluGt'onr t'o tbe llgüt

soatÈorl¡r€ ccl.} by spana of e du¿t fres pl¡ntùer arldf

eecoædly¡ by forecd fi[ltrratton u¡dor a Pocitlw preesu¡ro

of nl.Èrogen of ùt¡e solutlorr¡ d.t¡rgctly Lnùo ttre llghü scetüerl'ng

osl! tnrol¡gih 8 [rD¡ 5 po¡o¡Lty ul.tra-f|'ns ¡ùnùor"ed gla¡c fllÈer¡

Â11 apperaùur urod for tl¡e abono oporetlcnt u4¡ rlnoeö

nâÍy timcc ul'ùh duet f¡ee rolvont, a¡d tlra llgþt ecatter:lng

ocll l.tastf ras ¡tse¡lod for oevoral hour¡ bofore tiee ltglrt

¡catterLng ¡¿Gaaurerssltt¡ fhs etesal.ng f¡rocedure n* oarried

out be di.roçtlne a Jot of etcan ùtræugtr a flrre tube i.¡rùo tb

uptu.rnsd llght ecrttcrtrg osll. aruet slloring tlre oor¡dcnred

ratsr ùo eontinuouely rl'r¡¡ro ouü tlre er1l.

ltre du¡t fæo pt¡rttc ea ftttôd ïtth a gitlou¡¡û gl"eae

Jolnt rÈteh onabled ùlle tl.p to b¡ placcd fn a gl-aac Jackct

to p¡ottot Lt frm ù¡¡to

RefractLglq Iúqlr IncrwnÛ
Tlrr ref,ra.ctlw Lndsx Lncæ¡cnt

þ*,"tt 
n l'¡ tbr

refra,cùl.rn {rrdg and a io ttre co¡roelrtraÊLon tn g/n1r ra,

ulóa^surËd for tro rolvuntr be¡r*en¡ a¡td I'ro"enyl aloohol urirg
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r doublù prlrr difftr¡nt{rl l'cftìector.Ûrr of thr tyD¡

duorlberl by Dtnhrr8o À1lro6 --urcd tl¡o rrfraotLr

Lndo¡ l,netrn.¡rt¡ for lr,r:ieur rU<yhnaatu¡ .¡ltrt 1æludfn;

{l-g¡{coylenoal,rn ¡ul.¡t¡rtrr l's þla¡ran ¡elutlcn ¡¡d fousd ¡

lL¡¡¡r¡ rcletl.onnhJ.p be ù¡rcrn An ¡n¿ concenÈrratlon¡ 'e ùhlt

for t¡rl.o,r¡. Gonco¡rtratler¡r tbo rofirrotl,vr i,nd¡¡ Lncr¡ænt

lg ult conttr¡rt. In thc prorrnù rort cnly errr
lo

aonstntr¡tlor, ôf dt(r, 5, Srtr:lnotbyfùo*f I)lnoofs culpbrtr

t¡¡ ceeh ælvlat u¡t urod rnr] ltncgt ty ran lrltæd¡

It ¡r¡culd br ¡nLnt¡d out ùh¿t 
* 

*" thr e¡tn¡

cul¡ùatr l.a b¡nzcno rolutLoa xsr letully nogrtlvct ¡

rof,ractlvc Lndr¡ dccrs¡rcnù be{rrg naturodo tÞ,i'l ofie¡G rtnor

tbo rcfr.aotl.rr l¡¡d¡:¡ of tl¡l lolr¡tlon rr¡ Lr¡r ührn tb¡t of

thc rolvrn+. ùt¡olf. ¡llrnó Îoü¡rd rlrll¡r a:Grtlvr

v¡luor for lrlr rusyl"arng¡rlur ¡¡ltr ls bcn¡r¡¡ rolutlcsr

Sfæ. 
lE 

lp¡¡¡rr. r. e rquarød trns t¡ th. nrthcntL€rl

ù¡¡atpcnt of tho ¡¡crult¡ thc rrcSrttn v¡,luc obtrlr¡âd for lù

dld not effcot the aolcoular rc!'ght oaleuLgtlons Lr' nry r¡¡Y¡

Tbc rtfr¡otl.n 
'.ndcr 

t,ærrlr¡tl or drarsrntr fer thr

rnl,¡r eulphate dL¡elvcd tD tbr ettrf .olvtnt¡ r¡l¡d felr ùhr

Ugtrt rcrtt¡nlng atud|.¡ u.r¡ c¡leul¡trd urtqg tbr Êlrd¡Co¡r

e.d Dalc nl¡tionrntP9

l¿- *"-lr.L (s'l)
F'¡Íz-



úrrr f,,

ãj.

rtrå I IIt

d r don¡ttlr ¡ I frfúÊctlrr Lnd¡¡, gf¡t E l,¡ r eoattr¡rtr

Îh¡ ¡t¡beorlpùt I rnd â refrr tO th. ¡oltrat 3nd tÞr ¡nl¡nrr

r.¡p.ctr.vrlfo Honot Uy lcnorfng \ fcr tlro sLn rul¡¡hatr
òs

tiuolvrd ln ù¡o ËolvtnGlr rrr¿ by-Ë¡rff4g tùr rcfrrentf,vr

fndice¡ ¡nd drnrltlrr of ttroro solv.ntr, cqlÐùLc! (&.f ) crn

b. rolvcd to ebtll¡ l¡lr¡or fof d"r thc doa¡lty of tbo e¡¡l'nr

rulllhttc rnd Err *-- 
k 

orn blr Grlcr¡ht¡d fcr any otlror

.olvcnt pfcvtdod thc rofrJatt$. l.¡rdcr end the drn¡lty of th¡

aolvlnt æ Lnouæ¡ S3¡a¡y9 dercrLber ütrr uro sf tha

cnpLrlerl Gledrtorrc end Da¡l¡ nelatfo:rrbtp. e¡rd at¿tr¡ thet

It ¡ay bc ¡¡.¡cd to e¡lêr¡letr

¡ccuanoy Lr aot fcquL¡rod.

)t
ào

vÐluot ¡rov:tded thr hJ.ghcrt

Tl¡o o¡leulatcd ralur¡ for )¡ lñl otrov¡ t'n t¡¡blo S.lt
.ào

a¡rd ¡¡rrr obtalncd u¡tn6 tho þ lrl'ur¡ so¡cuæd f,or

öf (3, 5, j,t',racthylhqlyflo-tÌfu. rul¡ùrtr rolutl.on¡ lt¡ b.EæÞ

uó Lro-aryl rlc;ohol, rtrloh ¡rr ¡lle rhom ln tlro table¡

LLt¡ritr¡¡r t*l*tl0 r.ttö l¡tad for thc rrcfr:¡stlvc l.nd^laoe

and d¡nrl.tlcr of tlrc ¡¡rlvlaü¡r



Îr¡ÐI'r ¡.1

Yrlrru "f Þ fcr yr*{¡ur cf ( 3, }, 9rt¡tmtryt¡¡*yr}ænru

Srl'rut )oi!-
òG

Es¡rn
?olm
Cblcrcb¡nrlue

Î¡tdl'ors-e tùyl¡a¡
Cbl¡arforn

I¡c-tryl ¡Iodol
crrtou T¡trrahlottér

-o.oti¡r
4.O48

-{J..G92

-O1016

Q.O2t

OrOgår

o.006

* rrtu¡rd vrh¡lrr

llrc vrlr¡* el -O.Q54 fos¡¿ f¡r blszr¡lr lr ¡l'rÛ'Lrr

te th. rrlu¡ cf -0.O.19b fou¡¿ by Atl¡¡¡6 
"ot

û.':t¡daûyl¡nrcnltr rul¡ùatre



Zlil.

It rboqld b. peiDË.d oüt Èh¡t rLasc tür¡ lnGcn¡ttr cf

rcôttcr:1ng fron a, ¡¡a,rticul'n-r DolRcr tol.utlo¡¡ ll ¡ functlon of

¡ort ¡oouret¡ rc¡ul.È¡ r¡e

1l qu{t¡ lr¡Er I'rræ¡mtlvÐ

of lt¡ .f6l¡r llrær, ¡'|.gþt tûrÈù¡rlìË ro¡.urtrr¡¡ù¡ or¡ract bc

ur¡d for ¡el¡sular uolgÈù d¡t¡r¡l'u¡tlqn¡ for ¡etrutt'rral Üt'tl¡

lrEf rell, refrrotf.vr ldr¡ l,æronrr¡t¡ er drorcntro 9uotr

*¡r thc Gtt. y!üh e¡lnr lulpùate ¡oh¡tfonr ln orr'iþa tctra-

ohlerLdr úrl.eb bed ¡ * *t- sf Or@6, üinoc. ¡lttrcugh I't

nlgbù bo r-¡loGtd tb¡t thl ¡d.so eulpbatr ta hl5hly +tgrrtrtcd

1¡ ùbt¡ rolvont on ttro groundn of, Ltr ler ûlolectrí-c oonct¡nt

rnd dlpolo nococnt, tbc f¡tonrfty of thå loattcrcô fi€ht rrrr tso

rmrlt to bt lcaturad. Sl'El'larly lf.Ètlc rcl.l'anoo aoul'd br

plrocd on the- ftgÈt oortterC-ng roaulte for ctrlorofonr rnd

ûrùchl.oroctbylcnc solutlone of tbc r¡l,nr rulphate ¡ano¡ tbl

rsúla,atl,vr ln¡d¡¡ lnerc¡lcat raluo for tlre forpeh solront of

O.O29r ¡d thr d¡orr¡æt velu¡ of O.O16 for tho latârr Èlfft

too ¡aallr Ln vlrr of, thc ¡rn¡ll ¡¡grtleþ rf¡c 1¡l tho¡l

tolvtnt¡. te glvc ¡srtt¡rLng lntcnrttLcs hlgh cnor¡C*l to

Ða¡urt! accuÍrtol:r. On tho otlrsr b¡Jtd ¡olutLon¡ of tlro

a¡l.no ¡ulptrat¡ ln l8o-f,,jr4Fl aloobol, ufirieh alro oonù¡l-ncd

vsrT ¡anll mrtl.elep, hsd ¡ hlgh rofractlrrs {nd¡r lao¡¡oarsnt

(O.Ol4), lnd thr¡¡ gl¡v! ht6b aolttcrlrrg lnte¿sJ"tlcrr
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Îha retbod t¡t tù.rcfoæ .üF¡$!ly tld3.d to oe,¡or

¡hæ¡ l¡r3r v¡l.r¡cl for tbr tofrtotlvl tader I'rsr¡l¡at ot

drersl¡nt rr¡¡o obtrl.ntd¡

Ildlt rcettrr{n: prrgrr¡oatr ¡r¡d Holraular
ú¡i.rirÈ Crlcul¡tlcu¡

Mu¡r¡¡o¡rratt uole udr ull-o3 r P¡akor ff$t
¡cattcr{lt epperatr¡¡ (potfaor Goarr¡lt¡ntr Lt{. ) ¡ end nl.urr
for rg î'lr'Ê sbtal.æd et a¡€b. èf lþt, LJíø, 1eoo, 1o5o. 9oo,

rnd t5o. te lr th¡ ¡¡tlo øf tl.a i,ntonril,ty of tbs ærttcrsd

tlcÈt ûo tlro !.aùearlty of tihc *'no!.d¡nt l.leÈt, Éræ 0 f" thÐ

rrcsrur:l.nt an6lo. fro ltEÈt rcattorl,"B col't var thc c*so r¡
Êb¡t dcrertbcd ty o*relnrr8¡

I¡ ¡ ¡ylta tuGb rt ttrc oae dcocr{'brd hrrr r Êtro

Ì. lnD dcrtlrrB rlth rphe*leal' perttslct of frf.rly tr¡l1 lÍlt,

optl'eal (A!o/$5"') ryæÊr7 1r *¡nctod, bor¡ver, attJrot¡gh

thlr rre faued to bo tbe eæc for thc Fr rolv¡a,trr Èt8ù

Itl,tqræctr'7 vrtruc. üttr'Ë obÊ¡J"n¡d for ært*ta of thc ed.nc rulpÈato

rolutloor dr¡a to ttrr proroooo ef ùrloc¡ of du¡te TÈ¡ dl,rryuotry
l,r rqud ùo thr ntle tl! .

t¡Si
I¡ vleu of tù,Ll, tf6ht rcatter{.trg lc€¡turcæc¡tl sfr¡

Eed¡ et htgþ q'r !'or(lrroe, L)lar l2oo. åBd foSo), ar¡d valure

fæ rr' ürrar o¡lculrtod fræ oooh r, ueluc urt ng th¡ c¡prs¡rl.on

tgo I 3' (b. s)



219o

1Þr lld,ù4ne vah¡r fer rg. ¡rlt tbur obt¡.Lncd ¡nd u¡¡d l.n tlrr

æLor¡¡-¡r wltht cdculatf.onc. ?h. te rlrlrrr srñ oe¡crsst¡d

fer lreb rlrr¡rr1n6 rngb tç ¡llor f'or ¡crttlrln¡ dur to Ûtre

rolvu¡t.

IÈ ahc¡tld b.c ¡¡eLr,ttd elrt tb¡t tt¡. ¡!rct.not of trro¡r

sf dr¡¡t la Èhc rolutlcn¡ har ¡.a rlært nSllg!,bþ rff,rct ¡t

hfgù lcarurf.ng aaglor, rino¡ du¡ù ü¡ndr tc roett¡r tho flgüt

Þ.otß t¡ th¡ dlrrotl,os of thc LnoLdont Þatfr ¡r¡d bc:¡el hr¡ I

üt¡y to¡'lp rffoot rt l'eu ¡¡*rurln6 englor.

Ttrc Raylcf,gù¡ r'*tl.o

txpreulon,

¡rhl,ab ll tb¡ llrftfüS ntlo ef -g-Rgo

Ê* *il oaloulatod. usfrrg: thl

R9o rC ro "go
(h.r)

rbæt C. le tbc ertLb¡rtLon coa¡rt¡nù for ths f.n¡tn¡noaÈ r¡d E

l,¡ thc ¡¡fr¡ottvr Ladc¡ of ütre loltrnt.

frr orllbrr.tlcn oen¡ü¡nt rr¡ cbÛrÍæd u.rt'ng lun
bc¡nn¡ rud ¡ *go vrh¡r cf 1611o-6 .t 3:l,nn by llaorr6.

Ia rctr¡¡l fr4t ttrr ¡xpsc¡¡loa lavolv{,46; th¡ nrtleeular

¡¡oLthG, r¡ tlvr¿ by oqua,tlou (1.b), oætrLar thr t¡rz (t).'

2

¡r tbr osæeentrrtion c 1¡



Ltultl,Ég ntio hg) . Thl'a lrtl.c !.a. thcn u¡rd Èe rtrlculetl
''9o e

Èh¡ vrlr¡o 
""t ,¡;r. "tan th. rtd cf oqurGLcn (4.3).

llro ¡rolcoular wI.gbt ¡a¡ tlren obtalnod utl"ng

rqurtl.on ($'b).

r,x r-1,-r | å (b.b)
t*'n'o x

rù¡rrr !l - æleoulgr uolght

rd r_*hÈ:.*,, (4,r)

22O.

e/* rpprtrctrea zcrro. Tbånfon valucr rat'l c¡lculetcd, fer

_g- end urr¡ plotüed agelnrt eonorntnClon and tlrc ruultl¡g
t9o
srrrttìt n¡ o¡üapolatcd to lero çonocntrrtf.on to glvc tùc

n. Èho nfraottrr lnd¡¡ of ths rolv¡nt obt¡l'no<l
fro¡ tho ll.toratu¡cÚ.

rofrlatlvt l.nùr lnsrcscnt or dconwrtr

Àvcgadrer r Htsb¡re

*rvrlcngth of thc fnoldont llëbto

)tt t
F
ilor

\r

It 1¡ ¡lrr¡ra¡d tb¡t l¡ thl¡ tl'rplt ryrts Èhr ¡olutr

vLl. dLf (j, 5tSttrinothyfharyf)r-rnhn rul,¡rhrtr lr lonsäf'.trrrr.t

rn¡l thtt ¡olr r8gnt6atr ¡nrtf.ol¡ or d.c¡Ile b¡r t[rr rr¡r

rlroul'rr n ,CÈt H. Ia fict, ftfea6 t¡r¡ fornrd rvldrroc tc

til¡a¡Ëttt tå.t thlr lr Lndrd ro, ¡nd h¡¡ar tlre rþocl

trruq$iæ taæû rr¡¡oanþleo



ZXLo

Tta l-J-ght ¡eatte¡:ln8 rc¡rut|'crÐrilt¡ r¡¡l Eds utlat

l'¡¡oldont lÍglrt of rrvrlca8th ilt*x./Lr ôt ut'd' by Âlbod *t

fcr¡ad thrt rù $hþ .o¡F of hl'¡ oor¡rouudl .rhtblt.d

flronrootrEte

In ¡aoot of tlrc ll.ght re¡ttcrf'ng c¡rcrl^ntDt.

Lnvolvlng t¡iSbfy rggreget¡tl roluülcn¡ th. d.pclarl.zatlot¡ dtn

to thc rolutr re¡ folr¡rut to bc wlr1f rnrll, horrver¡ f,or lto-.¡r¡rl

rlclobol roluülcan of thc entn¡ tulohstr tbo depolar:tletl.on u4t

ApprêclrÞl¡ urÉ oorrcetioÃt úa¡.i¡ ¡¡¡dl¡ ùo tlrr A Vrlur¡ by

¡¡¡{rrt thc f,ollerrlng crprolrl.ol (b.6) for o¡lcu1etl'46 rt6

tn¡tmd of rque,üton (4.2).

tgo ?
(4.6)

a a

1+( oot)

ltre drpolrrt s¡tt'on rrrtf.c P* rar cbüalacd by

acarur!.nt tbo ¡o¡tÈrrcd ll6bt !t 9Oo ullr6 e ¡l¡oet of pclercLd

in thr hontroatal ¡¡¡d tlrc vortlo¡l Polt'tl.entr lad by

c¡1oul¡tlag thc r¡tLo of tbc l-ntrnrtty of tlrc hcrl'¡ontal

oor¡rcnrnt to th¡ lntonrtty of tbe vrttlorl cæ¡nr¡Lltr

Far prlre bonc¿¡ro th¡ t¡Lr¡r¡ ebtaJ"nod for pr. ves O.41,

drt.eb i¡ !n ¡rocllcnt ôg5Go{ú.ßt vl,tb üho lltrt¡tun ta,lrre of

o.bl to oe4J ae glvtn bï' staeo/.



â?2e

It rbould bö l¡¡olh.d tbat thr d¡polrrl,rrtloE ntiat

for thr .d,nû tul,trÈH¡tc rolrrt:ler¡¡ l{tfrÞ eo'sr¡otrd to ¡llou for

tzhr dcp¡ll¡rtl¡tlon dr¡r tr¡ tl'rl lolvrnt, r¡d hs¡l¡¡ ürrr thrt

êr¡elrr{rrùtea ratl.ot 4ua to tlro ¡oluÈcr

2.2 fronlortl.o ilqfcoul^¡J Yrt¡ùt Þltr.rrlmjloa¡
îbc ¡roloeulsr rolght of tbó ü(t" Stitt¡lr¡tùylbrrytr)-

r,re¿¡år¡r rut¡ùrùt Ln ohlorofcrr .^u¿ athaüal ¡olutl,ea.f c¡d tbêt

of thr rd.rrr bhulphatr {lr b¡n¡rso rclutl,oa ürfrr éotrnt'lod by

the Slgrcr üttlrod' do¡cnlborl ln Chr¡ltrr 3r .89.rl-ro¡ltrl roctlsn

2.J. Tàl¡ mtbod fer æloculrr urt¡ùù detcd¡rÊtq rlÈbot¡Èe

clenvrnlrnt to r¡¡r i¡ lfult.d ts èa.rl úcrr tbr mlesul¡r
ñlght t,¡ of tho ordor ef a frr theulr¡d nl'ocu!,¡r nlgLt

rnrl,tr, rnd to ælv¡ntr ñoæ ürpour Þ$i!.sñi ¡rl quLtc hr6oo

2.) El.qoccltv Trqrr¡rer*tr
Yl¡csnctrllg ettrdLrl for ¡ll tb¡ eol'vraÛl rrccpt

¡tàr¡cl rnd scrùono elo¡or.:l'b.d t..n ¡¡oùiæ I rÞsw ln tù-ùoh tb¡

rrú,tnr tul¡Èrtr n¡ fou¡rd, tc Þl colublo ttß¡ lrdr u¡fng tre

UùDolcHa ttrto¡rt'afr) onr for lor vI.rgo¡:lty rolr¡rtr r¡d' th¡

othcr fcr rrty rL¡acu¡ rOlrrr¡tr. îä,c vl¡eo¡¡rtr7 nur rer¡

srr¡.1rd out o*y firrüI'y plplttt¡ç n Lncrn vclr¡æ cf tb¡ ¡olrtat

lnte tbr vl.¡coel¡tcr, ead by æuurl.rlg tlro rolvont flo¡ tlæo

K¡¡ecn tulra¡¡ of en anJ,nc rr¡lphato rolut:lorn rarli thoa 'rldtd
Ùo thr Fq¡ra ¡olvcnt ln thc v{roos¡t'r 'o 

¡r to gÉ'v.c roluticn¡



22J.

rh{oh vürr¡ gcarralljr l'¡ thc rrngl- ef o.(X)e-OrO2O g,/tt. Itt

fleu tt¡cr of the¡e rolutlonr ütrr! Eceaur'ld to vl,thln O¡1 ¡aGf

rnd rrn goncrelly l,n Èhc nÍgc of IOO-3@ roG o lt

vicoourt.t Írr thcrett¡ttoé rt 25.OoC. AII .olv.rrt.. and

rolutl.ean r.rlr fLltorcd through ult¡r-fln¡ f,flGrrtf rt

dcrcrLbrd l,u, raotlen 2ol to rl.lov¡ d¡¡¡t pr:lor Èo tìrr rrlrcority

rcltureaútü.

Sovrra,l cor¡contretlon¡ of thc ¡¡al¡¡c rul¡ùatr Ln croh

¡olvcnt Í.nr uerd rná thr tL¡eorlty rrtfo¡ L t $l obtaJ.ød
\eb¡ rolettng th. florl ttr. ef tbe tolutl.en to thc flo* ti¡r sf

thr rolvrnt, 1 d Tlo a¡r thr vl,roe¡Ítf.c¡ of thø rolutlon ¡nd

Spc'ol,ftc rrlroe¡lütcr \ Ero obtrin¡d.Í,

\.p - (tì-1"ì (tr.z)

1o

¡-d vlrco¡ity mÉ¡rl 1€" Ëñr clloulaücd by d{,vtdt.ng thr
¡¡¡rctfl.o v1,rco¡l,ttrr by ùhr çonor¡tntlonr of thc ¡¡l.m
rulyhrtr Lm gþL. fbr l.lrttt¡ry vtrocrl.ty nubor, rhf'ch Ll
¡till oftrn trrord the l,¡tr:Inrlc t{.loolit¡ lr thur elvrn ty

ttrc rrpr.ltrl@n,

relwrat rclpootåvrly.
u.t.Ãg tbc rr¡rrr¡rl¡n

hl- å5"(F) '13"r.t" (b.g)



2*.

ft lra,r boan atternptcll tn th!.* ohaptor* al far a¡

poecl.blc" üo f,ollor th.e æst racenCly æ+omncnd¡d Èrrtlnology

for yl.¡cortÈy rel'aÈl.onelrl.¡nç a¡ d*¡cr:tbed by ooyoolt.

If,T reSULlS A$iD DISCT}SSION

lr Lùsbt 9eaÊ3cr'ìtn¡? Stü4feq

Thr rlelus¡ for -g- for varLor¡¡ gqæ¡rrtrstt.or¡¡r of

'go
ef (3r \Sotrl,uettrylhr¡yl)amon{rm rul.p8r+to ln bônsrnû, ùolucrnt

ctrlo¡nob¡ns{Ena, a¡¡d l.sor-Frilyl ¡laohol. arg rhorn tn ftgr¡rr t}.|r

ard by o¡trapolstlon ¿6 l¡fln{ Cc dl,lut|on ù}re valrpa for

(+-) haur bcca obtal¡¡ct. tt¡t w&¡or for ttio cørstant X't
-90 o

de¡crtbrû by eqt¡attoa (4.5), gnd tt¡e moleeuLar rrLgtrt r¡afu.res

E¡t¡o aal.oulaù€dr a.e ln or¡nrl'mntel ¡ccùl.on 2.1s and are shomr

in tsblr 4.2. Tto Àg6:ægatLom ¡armber¡ I[ rsfor to the nr¡srbon

of, banlc r¡¡rlta as¡ocl,a'tsd r.t ùlr ùtrc n¡loellar partl,cloc¡ and rsr''c

caleuLated ustng ttre raol6lo¡¡lar ústgtrt valr¡o of 646 fcr tlro

monoperl,e forutrl¡. n¡||fOf,'!il¡Of rlwro R ls ü{f. $rlotr"åættryl-

her¡rllaprnc¡

-8Tb,c valrnl for K a¡rd l{ of Zrlç'ú-1o, ard t8

¡tapaotl,vcly for tÌ¡¡ ¡rud.rle rulpbatc la Þn¡rn¡ .oluûfolr lgrr o

qul.Êú rall rLth ttro valus c of ?.92 t 1O-8 srri 3ÌS rrhloh ùGtro

obtatned by fllen6 for b¡n*¡r¡l loluttorlr of the fatrty ¡l.d'lar

aalt df.Ed¡GylarmLr¡n eulpl¡aGar .rrd ¡lrou thât ütresa r*lt.

aro lrtgtrty a.l,irogat.ad {ñ þonacne æluÈl'onr In fact¡ tha

çolutLon of ö(3r h Srtrlrmûhylhcryl')arnrmrrl'rm aulphatt oon¡leù¡

s¡ +ggnÐga.tel or miccllct rhi.etr conte,tn lr8 rcno*or r¡¡rlt¡o
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Light scattering d¿ta for various ai(l' 5'5'lvinethylhexyl)-
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roluùl.on¡ l.¿ varlour ¡ol'nnûr

Eanttoa

Chl,orobo¡rcao

lolrlme
Iao-Âlrl.
A,loohol

1. t0llÎ
1.5gl81

1.tgógt
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<o.o,
(o. o3

{ o.to

Solvc¡t Refrrotl,wc
_ 10úrrn60f

(--S-tgo )o
r
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,lt23]O
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n tSLo
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ÀßFrt.
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o.220

o.215
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IE

q
59

?¡38

5.7î
å,tE

15.!O

o

tr.6

o.¡
t.7iI

.;

'*+

1üü.r valuc lr 6tvon Èy Lo riq.t3 for ¡ houolocpu¡ ro¡dor of ollÈaùl,o
rlooholr.

Ihcæ valurr rür at ¿OoG ercopt fer lro-Àrryl ÂlGohol rhi'ch La rt ljo0.



giËr

It etrould bo potnted out egal¡r at thla .tq€iÊ th.t

Lt hor bco¡r eser.æd¡ !'n tlrl.c Ìotk and supported {ÊrÞcl'ìlmotrtally

UV ¡tlcJ, ttra,t ttre ¡ll¡¡¡l^a,monl,rs ¡alü¡ aro ¡iloil¡dL8ItÊrìlt

¿¡d tl¡at ¡¡6 a€gúogÊtad ¡nrtl'clcr¡ sr d'cclt.ec¡ artg slpo't

rpûrorrleal t¡fr tt6tlO and alo of tr¡¡lfor1l¡ ¡1æ ttrrougltout tl¡¡

loluÈLcn.

llrrrtråpc.of,tl¡o-e.-a6alnsügplotafortlrr
tgo

asl.¡rO Eull*rate dlaaolvcd ln tolrrone, benasrtÊ¡ e¡xt to s lc¡¡af

exÈent Ln strlo¡olre¡3grlg¡ rr-qgg¡st ghat tha s{æ of ¡bhe micellc

f¡ l¡rcrcaal.rg ¡¡llth cor¡co¡¡tr:atlon. fht ¡ could t'€ dü' to

ei ther en læreaeo Ln ül¡g aq€:¡!€atLo¡l rur¡úof N by thO

ooaleeGen@ of indivf.dr¡al rslcolLce Èo for:¿ larger aggnegatee¡

or to tlre clu¡,rpitlg tæpttror of lrutLvldual ufoellcet wititr

èaGh rctatnlng t tc lftt tLal aiær ÐÐ ttral'r nt¡¡aber boGOBe¡

greetsr r{fil Lasreaal |n emfne rulphato GcrreÊrrtratlonr

I1orovef, ttro cun¡es rfro6 ln ftguro 4rI do ap¡rCar to

approactr. ctralgbG 1l'¡re¡ at 1æ a¡ul,ræ aulpbate cor¡ot¡ltfatl'oÍrto

and lrorros Lt t¡a¡ boen a¡etrmd Ln thic sork that Èhe s¡loellcr

cluqr together rotlrOr tlre¡r eoalocog ae ti¡e coæsrrt¡:atfon

lrærea,aol¡ and tirat ttre el,æ of tlre Lndlvi'dr¡al mleollcl¡

nc¡gl¡rr Èhs aacr

trù oe¡r be Éöor fros ùablo 4.2 ülìåù tho rlze of

tho çggrÊgÐt€ ¡rarttclc ls vcry dopcrdonù on ttre sot'\ronÈ for

thø arnlne eulplrate¡ andr ln f,act1 ln l'lo-qryl alootrol colutlon

ùl¡o arnflnr aulptrate l,a nog-ûsgregated. lhe uolercular tull'gbù
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vltÐ tl |to-tr¡rl ¡lsobcl tr ¡orrür.t l,err tärrl tb¡ næctrLc

rrlul, uhl.ob lr probrbty du¡ tc rol¡ ût¡¡ool¡tlcar Il

ehloroùcnrcnr ü¡¡ rs€rra3ltc ¡lrr {¡ 1cr¡ tb¡ tþrt fcr

bransr rãcrfla3 tbrt ror d.-lG3rrg.ûl'on È¡f oosuucdt hcrevrr

Ln tol¡¡rnr tbt e¡l'¡rc rut'l¡ùrto fotrr trr¡rr rttryrtlt tù¡E

ln benl¡nro

th¡ v¡lær t}or thc dapolrrt,nùtoE tl¡tf.o Du. ¡bou¡

ta trbl¡ l.2r .¡l lntfrrlÈl43, rf'nol Ùher¡ r|rP.rrl tc þt

ar3l|'gtÞl¡ d¡¡lob¡rL¡¡?t'c¡ {rccûfrfltß ia ¡olvratr ln vblch ütrr

r¡r1¡c rul¡ùrtc f,on¡ rtg$tgrtæ¡ hercv¡rr ll Lraüyl rleøbcl

!.¡ ¡h1cb tbo ¡r!,ar rulphrtr Ll ncn-¡€;grl6at¡d tba d,r!¡ûlrrl'rrtlon

lr qulto lrr¡re A rt.dl¡r rffoot ¡¡r for¡¡dl Uy ¿tþ¡6r ¡nd

ben¡r¡r to}¡t|c¡l Ìhtob çorrtrl.aed hrSp ¡Sgngetl¡ chorod

?arT ltttlt dapCf.rtrrtlor, rÌrrrocl ben¡lne rolutio¡¡ thLob

oo¡trfned @-acllrrcfrtrd or oaly rll'sÈûly r€grg¡tld
p¡¡.t1ohr tbcr¡ô r ütr¡r r.rth do¡rel'rrt'ntf'on¡ Fra thlr n

otn grln ¡rtcr houlrdgr ¡r to Èho lhrpcr of thç lrrtlol¡¡
pnrer¡t l¡ rolull.a. Î.hr tcr üP.Lrí¡¡tiOa ¡¡tlol

obt¡lnd for toluùl,es¡ osnt¡isinß ;tcrllce tüßEl.tt ùhÛt tåay

rrrr l¡ frot ry-trl,crl r¡d b¡nor l¡Èrl:1orl1 rtrlD.æ tbt

hfsh drpclcrlrrtloa ¡¡tl.e fer ko-rryL rlnotrol ¡olutlcur

rr,rygfrùr tb¡ù tb¡ æ.Ú-¡e¡¡frCrtrt r¡lnr rut¡trrGr lrt¡o¡l¡

1r rxttr¡dcú ll,rrerly rith tb altrogca rtcl rt ø a[d ¡nÉ

thr rtlryl sbrt¡r ¡ttrorrld Ln ¡ trtl-llIr frrbl.rnr
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1är ,nc,tgp of ,tho d,arll+I' n¡rtl,9l.r
?¡t arùur¡ cf ùh¡ d,oolt¡r ¡rrtfol. GrD bo oca¡td.rrd

tr Þo enLtr rnrlrgrur to tbrt dr¡ortbrd tç rltrtr6 fcr

dt-E-d¡¡¡ft"rmls rr¡lnù¡tl. Ë. Dlaturor ürr doclhr
pertlolo ú rã tnvrrtrt HrrFttry rlorlllr rtth tht Ean-toX¡r

rüç1 shr¡tEr on tùr orr¡trldr ¡r'¡ ytth tho rsl¡Èrtr h¡rdr l¡d

thr r¡root¡ùrå ¡rüæ rn thr ln¡tde rf r reruÞly ¡tùrrlloll

eoaflguntiol. th¡ ¡úotllc¡ ¡¡r Goû.ldpnrd tc b¡ sólrtl'rìtly

rtrbl.r, rad th|r ttrbLllùy êr¡r Þ. roæu¡ürd f,or by bfdr*:n

Èold,l,ng Þrtr¡¡a tbt pretoan ¡ttrobrd to thr qu¡tr¡lrlr7

dÊrcfen rùcur rîd ru¡.¡É.tr Srrcrqrr ¡uæiaùrld rl.tlr nrùSübaurlag

r¡lte tul¡ihatr roþoulllo It ¡lrc{rrld b. poiaùed eut thrt

trhr Ës¡dl,n¡ l,n r lúe¡llrr ¡nrt:lclr ny bt qrd.tr norl'll'.êI'flo¡

rnil thrù lntrmohoutes h¡dægra boËd fcrnÊLsn lr mt I

DrG..r.Ef srltrrL¡c f,or als¡tb f'gr-Cl¡nr hÛf.t!t, lg tãr

¡nr6eat alû. ¡.n rrLrr of Chc l,¡fsr-rlá t¡úEt¡Ðtao¡rlc æ{d¡ao¡

folr gten¡l,vr hydseScn boud{a¡ f! tht liltnr rul¡ùatrr It

d¡r¡rl,Þrü l.n GärpÈtr 3, ¡¡lultr ¡nd df.¡ot¡rlen rætlca Â.l.lr

It 
'.en 

hrrþrr proùrblr thrc tht¡ 1r rc'ponrtblc tor tha

rtrÞtltntles of th¡ rl'orllr 1¡ ¡¡6rpol¡r rolvlntr rf

aryllÛtbf¡ lvdrc¡ra bondlE3 rblll'tyo

It h¡¡ r¡rer¿V broa tu¡tl¡a¡d tr Chry¡ttr 8t q¡¡rrlt.

eld úl,ror¡glæ r¡Otl,æ I o I r tbrt tbr rllrytlrxm:ln lrlt¡ rn
rrer¡'-11¡.r l¡ ü¡tur¡r, oorÐlttrnÊ of Pol,rf a¡rd t*rln¡Dûl¡t

¡at5¡¡, rtú thrÛ tder Èeh¡d,¡rc rf ¡otp. l'¡ ¡ol¡itlæ¡ rLtb
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oú!¡rnlc ælrrntr tr rtroagfy do¡nnórnÈ lla üh. Ðtu¡ìll rf tb¡

trtwæÈo In rlooüot.¡ rorpf rnr rcl.con¡lrrl.y dt r¡elvrd bro¡u¡r

ùþr rloohol ælcculor havc ¡3¡¡ rfft¡l,ty for tùe ¡nhr eaö

noçr¡rcl¡¡. tlratlaût cf thr ro.F rlcculu¡ rlld Oan æI'vrtl

Ëctbe OB tha ethGr hrnd tl a ¡g¡¡-pohr ¡olvrnt, ruch el

bentcnt, thrp Lr rÙrua3 ¡olvrtlco of tbr hydroOrrbo.E chrllr¡,

buÈ nc lnter¡st:lon of thc t¡ol5 th.rd¡r rrltb tho rolvrat

rol¡oul.rro C¡srogucltln t'br ¡nl*r rb¡rdli rra ¡nuhcd out

cf .ofi¡tl3ra¡ rná rtorllcr ræ fot¡¡d ü1ùh ttrr ¡rel¡r glToultt

tun¡d to ùhc l.asf.dt of thr n1colþo

In vlcrr of thr ¡l¡llrrt ty brÈu¡en roa¡rr ad tbt

eftyb¡¡¡nt¡¡ r¡ltr l,t fu neü nrrprl.rl'n6r tbrnfen. tc flt¡'d

th.t ¡l'erllo ford,tie¡ cûGr¡rl üf'th ¿t(3, 
'TSttrl.rtbflbrryt)-

ernenl,r¡¡r rulpb¡t¡ La l.¡crt lolVr¡tr ¡rlch r¡ bcnæÐ l'nd

tolurm, .18s. the pehr aul¡ibltr grotryr rrr qultr

lnocr¡ntlbþ üf th tb. rolvpntr ller¡vlr, ln Lre-syl

rl¡cùrl rolutls¡ rhtob 1r r vtrf P.I'ar .olvìrgtr tLr poler

rul¡Èrür 6¡rÐ¡¡Þ. r¡r rol¡l¡ùrd üy tlrt colvontr l¡ú hrno¡

d.aollc fotrùtea de.t æù oocrg.o À1¡o thl lnÙcraotlon of

tb¡ rtachol rolcoulcr ¡ltb tlrr prvtonr rttrobrd te th¡

qu¡tcnrritr n!.tre3ra ¡tes rnd vitb t'hc ¡t¡ee!¡t¡d lulgtaür

grþEpr prrtrntr tbc fo¡t¡tlca of thr rtcrlt¡ rtr'b!1irt¡3

L¡rttrl.rrloculrr hfdregr¡ Þo¡dt. I¡ r rel.vent a¡clh ¡r
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cblorrbt¡ ast Ëlch tr ¡ Dra ¡nlrr rolv.¡rt thr¡¡ bcurtn¡ er

tel.uetr but rh!,oh 1r l¡r¡ p¡ll3r ü¡rÞ lro-rryl aloohcl t t har

bcl¡ rboeE (trUtc trz) Ùhrt rrtolll¡ ferzrtLcn do.. oocur but

thr ti¡r of the dorlt¡r ¡rrrtl.cle 1l lrg tbrn thor¡ for

bon¡¡r a¡rd ùoluur In thtr o¡to ùhr ptsr lullË¡t ßrtp¡lt

ef th,r td.nc rulú¡tr ¡¡r¡ lorr¡ oorynùtbl¡ ll"ttrr Èbr rolrrnt

ohlorobcatana Èh.¡r ut tb uy brnnn¡ Þut læ not con¡ntllrlc

rnctgh te ¡rc*rnt th. rul¡ùaÊc 3¡læD. fron tfftng t. t¡tlo¡D'r

fr6¡ tb¡ relvrnt by f,errl'ng nl'o¡lloc¡ ,Àlee tÐ l'¡toreotlen

brtu¡¡n thc tolvc¡rt ¡¡¡d thc protonr rtt¡shrd to tbr qu¡t.3tl¡tT

nitrogtn rtoü, althongh {t br.{ngr about toülo d¡-rgg.¡rt6atfou,

1¡ ¡9t rtrong onoggb to proænt cenphtrly tJrc ¡taÞlll'zstf'oa

af tlra rLorll¡r by Lntorølocular hydrogcn bo¡¡dfug bctr¡on

a¡l'nc rul¡*ratr solcoul'tlr

2ol?enrcltlq-Ilclc?ul¡,r,¡otçhtÐrÈernl¡attesl
Thr r.lutrtt of tlro Stgræ l'rcpf'crÈle rcl¡oular rÒ19þt

d¡tcgt¡¡ttqr f,or rß(f t 5¡ SoGr::Lrthy¡hrryf )¡æ¡fu¡ rulpùrtr

át¡ælvod la oblcrolor¡ rnd ¡thr¡pl ¡n ¡bcra ln ftgUn I+.Zt

rbrrr tht olltul¡tld lrtæuLrr valgbt rrlr¡er (crlculrtod r¡

Ln Chaptef 3, cr¡rrLænt¡l r¡et:l.en 2.3) 6c rl¡on plottod

tcttn ù eqrrtll.bnrtÍon ttr.. 1!r rPPr*roh cf tho ayrtær tc

rqutllb¡.l.ln GIII bc ¡6n, rn¡l tho cqulllbrlrs Eo¡''Guler rrlgbt

v¡lË.r obt¡Àa¡d ü.ñl IOSO ù¡¡t 5O5 ¡r.l¡D.Gtlvlly for clrlorofor¡

r¡d ¡tbr¡cl rolutL{Dslo Tb. T¡hn obt¡1n+d for cthrnol 1r
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lorrr tb¡n tù¡t fOr Ûbr sonûútîlc fo¡ut¡lÊ al úll forud

prsg|oualy rrlth l.ao-alyl, aloohol rolutloar, r¡¡d bc6æ

rGË18 th¡rc le proËrbly røæ d{¡rocletf.oa of Êh¡ ¡4[n

¡r¡|.pùrtr oalol¡rrll¡ùg ls thtt H.gD dl.olrot*llo Gonlt.r¡t ¡olYrntr

tãc vaarl for thc rd,nc ¡a¡l¡¡È¡tr l'¡ ol¡lor¡ofo¡e rol'utLol 1¡

grcrtcr thrÊ thåt for Èbr roOncrlc fo¡¡rle .ad lùt'r

L¡d!,c¡tct rolvrtloa of thc æ1¡¡ ¡{rtr'¡¡ùrtc ð€ltG*rlc Þ th.

to¡'von3¡ In frot, tbc rolr¡te{ soloor¡b ooatnl.nr ¡ÞouÈ tbrtÊ.

ml.cout.t of, tolvæt pcr ad'æ rtrl,¡Èato ¡¡ol'¡eul'or

t'bc nsrü d6n!"1l.crnG fortr¡re rbout the rolcoulÛr

tuú.ßht rulrr for thr tË{ru¡ rullùato l¡ a}rloroforl eelutfaa

t¡ tlrrt lt chovu ùÞ¡ü th.rrt 1r as¡ ¡llcollc fora¡tíon ln thLe

rolvrnt enlr.rr thûu6b tt 1r t tlttÊtay 1ær Fol'lr' tÖlv.trt th¡rr

chloroÞro¡ær, hrvl,üg ¡ dl'rlcctrl'e æ¡rlû.atlÊ or t.El æ¿

r dipolc æcentl3tlt of t.l oælrrcd to tlroer of 5.?1 rûd

1.6 for thc lrttcr lol'nnt¡ Tbf'¡ l'r nrr¡n'I'rtng ri.ncc t€ú

rglfæ6ttl,en h¿¡ Èæa ¡hou, to osour la ehlorobcn¡tn¡ rolutl.on

rad b¡n¡c ta Ffêt aaPsct .o.t rCercCftfo¡ to osour |¡
oùloroforn *olutlæ.¡ Tbrrc 1r cct.drnclrl5 tt t ehlsrofor¡

cl¡r lorr hydrolrn. Dcndr üt'ttt c.ttaln borl'o 33Þl¡F rnd tb¡t

tho C-Il Grflp la thr olrls¡ofcr¡ ælcer¡lr o¡a rcr¡l! ¡l I

þdra¡rn ÞnÉl'ag roLd. thur tt on br nrggl¡tcd thlÛ

ohlorofots G.s fon fttrly rc¡k þdrogrn bosd¡ to tba

rulphrùr 3rnorüt of tå¡ uLnc artplrrte çolceut.cr. It ce¡

rþo bc *rygatttd Èhat tboro {r roao Lnt6rotlea Þ¡trccn
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sblcrofcrr vtr th¡ ohl'erlae rtcr ül'tù Èhr ¡ætonr rùtrshrd

b th¡ qrntr¡?a¡f attrorn tûo¡r¡r ltr rbrero¡ of ¡l'orll¡
fcrutl,n, cf ùàr t¡tm tutgbtr l,a ahlr¡cfen¡ roluttæ fr

¡rrcbrbty d¡n ùo r ooúl.s¡tLa of Èh¡¡r tro effrctro Îf.

ñl,rly vcrl. l¡trrætlon¡ brtrrra cùlo¡lfc¡¡ rt Þttll thr

rul¡ihrte Etan¡¡l ¡nd Èbr quetrra¡¡':f .J.illû Srqr¡l of tho

rrlnr trrlú¡tt rlcsulct lrr probrbly ruffleleat te efflrt

tb¡ rLoelle ¡tebf.f,|¡lq3 L¡t r-ælærrl¡r byd¡¡Cpa bcdl,n3

botçra th¡ r¡tn¡ rul¡ihrûr rl¡oulrco

ltr rol.oeulrr rl4Lt vrlr faud for thr ut'!.

rul¡üaùe Ln rtùrla¡1 rolutic¡ Lr ude3eur to Ûhc rrl¡¡ foGd

fo¡ i,æ-rryl flcohel ra lollrntr ¡nd ¡lrclr thrt 1¡ ther¡

hfgbly po¡¡r ælYrntr, rbfcb brr¡ d{¡lcotrtc eelrt"¡1ttlS

cf 2&'3O r¡d 15.þ ær¡notiv.ly rd dfpclr ror¡nt¡ of lr7*t

thcrr {r rtrorg ¡olvrtls¡ of thr pcl¡rr ud næ-¡lelaf g¡touÞ.

of, tbr ad,nr ¡ul¡¡b¡tr ¡¡boul'r'

It h¡¡ brca ¡herrn tn Cbrptrr J. nrulür g¡d

dtron¡¡Lcn tectlea A'], th¡t tlr Fr (fff ) oeryl¡r(I)lr not

hiCbfy r3f5ltltrd l,a Þ.rrcn rotutlcn rhl'clr le lrr¡rrlr|¡g

tlhLr rnh¡¡ ll gt¡rn ty È r.-.13 for s bæologour ærfor,l

of rl:l¡ibrtlc ¡loohclro
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la vl.¡r of tlrc hfgÈ ¡3iË¡r¡rrff,ttm of tb lecg¡ËItti¡d ¡nùm

æl¡Èrtc ts thta ælvtsto Thl ¡lrolon for tä!.¡ 1r û¡ tc

rLtÈor s¡g[ qrekrf, or tþe GoütPl.to eb¡¡nto ofr !nùar-

ælcouler. hyd¡ogcrr 56rl'lnt, ¡r¡aultl.ng fror an cl.Ctrod.c

or rtcrrç-sh¡üí,æl. offost, Þotv¡æ tba Dfota¡t ¡ttacbd

to tbr t¡¡to¡anry ¡t'trecel rtoc¡ ¡¡d lul¡ùltr Croull

tr.ocl,rtÊü úfth arùgþbûurtaf ad,nc ¡gl¡¡Èrto ælcsuþ¡. ID

f.|et, thl,r ürg3pttt,îtr ir *r¡rport.d ùl¡r Lún-rrrd r¡rootrroecogÀG

llrtdæor rr drtcftÞcld 1n Cb¡¡¡tcr 3r r.üútl l¡d dtlourelroa'

tccttoa À¡2rro Il eæpl.a (I) t¡" ooüabrd¡d Gûúdln¡¡ì¡ttoa

of thc fr(lff ) f * ¡rrwcnte tb¡ ld,ne ¡¡l¡È¡tc ælcsuhr
frsl rpproachLag olorr æcusb to fort lnt¡r-sol¡oul'ar

$rogg bædtr tüd h¡ao¡ rt¡bþ nl.arllcr ß.ünot e*l,lt¡

Tho rol.eeul's rotglrt v¡lr'n fcr¡{d for tb r¡rt nc

btnrl¡Èrtr Ln b¡n¡r¡c¡ rolutl'æ r¡¡ 4 ¡Jfr, rhl.ch ll ooa¡iat¡nt

ütth ¡n rtgrogrtt on rtarbæ of ¡boui LZ, ro¡o¡cr:lo rd'¡¡
bùlrlphrtc rd.tro It orrr Þc !c@ thlt tht .¡tont cf th.

¡Ggrcgftton of, ,!ho ¡¡*lc¡ b¡l¡¡lpùrtc ln Þcs¡æ¡ ¡olrrtlon 1r

sædé¡rably lelr tÞ.D tùrt of tbc æ:[n¡ ¡ul¡Èrt'c ln th¡

trrt lellrnt (*srlr ùn teÞb frz), Ðd. ùhlt rru¡t Þc dul to

tþ. úcißor l'ntoreetLoe Èotræn the pota¡r etttctrrd Ce tlrr
qntu.zrry rf,troge' ltoa ud tttc bú.rrrfDù¡tr ¡lmo Ia frcút

thr Lnfrr-rod ¡Fnotroroogûo ¡uLdcncc {Cnrptcr3, ¡¡l¡lt¡ r¡d
dttcu¡d.on t¡¡Btil@ A 9.1(r) ) ru.pportr thlt n{¡gplÈ!.on, rd
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tb. rcrkor l.¡ùe¡ration ¡n¡rt ¡lr¡¡lt La tcr gÈrn¡1vl

lntcr-sk¡oul"¡r \¡rdro6cn bcruling ¡

). Ylreod'tT lhru¡Irpstr
Îb¡ Elart¡rn lryd¡¡edy:nrrr.c tnror:rl6 for r.n

tûflnlt¡ly dfl¡¡tt ttlttD.E tea of rBhor.r6 prrdl.etl ttret thc

vf¡cellty rhould oDry ùh¡ foll.ort'ng cqurtlrEr

a 1 + 2,5Ö
"lo

(4.r)
-

lùrrr Tl Gnd t\o.- tÅr vt'¡oorl'tlcr cf th,c rol'utLcn e¡¡d

¡i¡rtr rol,vmt rorpcotl.vcl,y, ¡d Ó tt r hydredf¡¡nt'c volr¡no

f¡Å fu tlrr vs!¡æ f¡¡oÈioa of th¡ rur¡rnded r¡rhrÑso

Sf,rcr Ö ," a bydrodfrrante vrolr¡r¡¡ it l¡ l.adepcndont

cf, tb¡ ¡nrtlcle tlza'

Tlro Elnrtd,n thcerïr 1¡ drplt.ff.d Þ ùbr ¡¡rarruptLen

of lqft¡J.tr dttutl,ea r!¡*c Ùhc Inrtlcl¡r of luolr ¡ rolutica

rfrr .apc¡ìùtcû by rn Lsf!.ntte dirtenarr and hraoc tho

d.t¡turÈn¡or of thc flou ¡ntter"n ef thr ¡q1vr¡t by a givcn

p¡rttcb êoer aot oçlrfrp r|tb thc dL¡turþuor of, flcr

e¡r¡t.d bryr tha preö.nao of r rccen¡J ¡¡plndrd Prrtlclct

In tbc a¡rooeelble rarrgo oî conc¡ntËtLonr lrovcvlr,

tlnr¡ lt rlnya rcüÐ lntr¡.sotlon rårlch l.ærcaccr tb¡ vlroollty

r,borr i.tr lrrittng valr¡r rü tnflnl'tc dLluül'en.. Thorc arc

nrtor¡¡ ùypor of lat¡reotl'onr¡
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(f ) nyAroû¡znrd,e i,r¡t¡ra,ctloa úi€ù ¡r1æ¡ f¡w tùr
ææIrp of flw nttcrnr ùs trro ôr Þr. I¡lrtLebr. Âotu¡l

co¡ùrctt ÞcÈrren parÊJ.cbt renr1û La thr truponry foroaù{on

of dsuÞlrt¡ or higt*r rAGfl¡Sl'leto

' (e) ElcotnrÈrtlo t.atcnottot E rhLch brd to s
clrotrovA.Goua rffcot¡ T¡ tht prcræt ea^lt rÞ¡rrr sl lso

a¡rff¡S *Lth d,o¡l.lc¡ of thr tn¡ d:lrcr¡r¡od aÈovo !.1 ¡ratlc¡r
l¡ r Ln orgfnl,c lokc¡tùr, rräorc thr parùl.eler lÍt esl¡gldrrr¡Ö

Èo h¡æ ¡n outæ Lcyæ coor:1rtl,a6 of thc lozg ch¡l'n afkyX

gsor¡tÐ ülùh tbc ehargrd gÍDr¡¡¡. oc thc LncLäc of tlrc d.orl'lt¡
n Ëlrr, ¡artÐrr ùhåù tho prrtlcl.cr.l¡lt Êatüntlrl.ly usbar6:dr end

hrnoo tb¡re {r no rl.rstrorf'.osua rff,¡ot.

Thr wLroortty Gra, rl$r Þr ¡oÞrc¡cntcú i. r poly:nodel

ecprlæioo (rqurtlolc à.1o), rnd ¡¡¡ tho oasootrrùl'on of ttrr
eue¡ronrl.o¡ l;¡orcll a, tbc dcûr¡r of the polyaod.¡l ¡n¡rt

l¡er¡rær to obtrin a ruffletont d¡rs¡{.ptto'n of t}rc

cprrlmat¡l ce¡erntr¡tå on bû}ratlorûr.

þ. 
1 ,.ø * lc,("ø)z * :.r|.lrþl' * r.r,.1... (+.1t)

For rpùorct rcr b¡r ttrc vrluc at 2.J, howtrr for
rc¡c'-rÊoråer"l rurpæa:lotr t¡tr hlt a grcttor v*1r¡r thån thtl
rnd drpcnár a thr rhr¡n of *ho ¡rr*tclcr¡
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Ia t¡¡ul öf thl .pcrtLffo vlaooefty ant tha

ltd.tlng d.aoorLùy ¡rnbçr or lntr:fnclc wlssorlüy bapd on

volrua fraotten¡ ttt 16 r tbß c¡prcl¡loo bsconclr,

-fi -h 
h 

t \hlé.ø., tfi]ó þ"*.......... (S. r¡ )

1,rEZ.. ... ¡otGo ¡ñB dlraurf-ø¡lr¡r lnÈcraotl'on

ooofffolartt lndcpcadrat of ø ¡ and th¡Lr valur dlpcrdr on

tbe rh.rpe t¡rd flG*:tbt lt,ty of thc Lnùeraotlng prrtlolc¡ a¡d

l.r ¡¡adr up of sostrf.h¡tlo¡lr f¡o¡¡ tho vrr:lour ùypcr of

Lntcractlonr rhl.oh nay bc prercnt 1a thc ryltem¡

el1æ6 h¡t ndr r r{.¡oorcù¡Le rtudy of dL-a-drc/-

rffinf,u eul¡åeto L¡ rrvcral Þca6no rolutl'onl ¡nd h¡r

Itudlod ttro cffcet on tbc ta¡oorttLcl of thc lnt¡eduoùÍ.oa

of ur"enl¡¡ (V¡) laûo tb¡rc aoluÈlo¡¡. ALlon plottrd tùr
.nleoed.t¡r nnbcrr T\¡P r6rrl.nrù ooaoc¡rtraÈtoa ud,

c
lntor¡n¡¡t¡d tht dacroa¡c lll the Llnttl¡¡g vaaoeglt¡r nrnbor

hl .* thr rlo¡le of tl¡o rrl¡aorLty plot Ttùh lacrsalo l¡¡

ùh¡ ælount of uraaLrn (V¡ ) prercat l,n tbr¡ ben¡cno solutdon¡

ar boLnt Lndppcndmt evLdrnoo for dr-aggrogetlon ef thr

ra|.nc arl¡theto. Ho¡r.ülrr tbL¡ il aot rtrletlT oolroot

r1¡oo lf uo ¡rtrugt ührt thr d'arllc¡ rro r¡rbcrlet¡, Èhcn.
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ta üt b¡v. t.olÐ. ¡Èo!.¡ tbo Ércollty l¡¡oon¡¡ iaeprnd¡oÊ

of frrûtcla .ttlo H.t¡ltr¡ ALtæ rr¡ rl¡ult¡ ornaoÈ Dl

iaGcrprctrd dLrcetly ar bclng L¡Åctrr¡dont crrid.lao'c for

do-*Grcgtt¡fou, |¡¡rt oan bc aplatncd o¡ thô bqrl¡ of chtnta

ln th¡ nf¿roCfnrø.o vþl¡sû þ r of volrÐ fraotl'on of, tbr

perttclcr, and ha¡rcr bo ¡rtd to f,lt ln rttlr hl,r rc¡ultl

obtål!'.ð f¡o¡ l¡,tÊt .G¡ttt*{núi ltr¡d1ol.

It b¡¡ rlrrr'üy bleir a¡ntloosd th¡È for ¡¡ñcrer

thr lydl.odyaaËc voluc 1l fndepædcnt of prtLolc dlr,

hrt t.t !.r, nrturally cæugb¡ de¡rend¡rlt ûr tbc ¡olvratl'on of

tlr¡ pcrtlolcr. tlslvrtlon ln thfc .GBlc laelgd¡¡ both

ahrd,o¡tly barmd lolve¡tr e¡¡d tntrtppcd ¡slvcatr

Àcpord,L¡G to Alle6, r¡ bep brrn dtllan¡rd l'n

reeÈlcn t. rbovr¡ thr d.crl¡.8 perttolc Gæ Þ. Þert

F.otrcrd lt lD Lnu¡rtrd g.ltlry úcotlo rt ùh tþ¡ ¡¡6s-9o1rr

ú¡ryl çhrlarr oË tht outrld¡ and útÞ Cho rul¡lhrÈc bcrdr rd

the geoetet¡d tltlr oû t¡rr l,¡¡te ôf r ¡ougtrly cpilr.d'cú¡

oonfl.grr6tl,ær I¡¡ t¡ldt.ttaa tho prcrsmt ¡tudlar hrrt

Elvon tvi.de¡rcc for rtr$.ltstlon of tl¡c l¡il.ccll¡r pa$l'clo

bryr !,uttrr-uol.ccr¡l¡r bydroSæ H fo¡net:foq boùrrC.E ÈhÛ

pñtt¡r¡¡t r-tt¡aih¡d, to ùIro qurÈGf1råfy nltrogrn oto¡¡r rné

nelghbour:lng rulpürtc E¡ror¡¡L! esd hmcc th¡ ¡tnreturG of

ühc d,o¡1l'r srn bo conr!.dlrcd to bl fatrly rl'gJ-d. A

¡ltrr¡ctu¡ro for ühc d.colle rush ¡. th. onc doro¡{bed ¡bo'vrt
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*culd ùhlrcfon brr thr rblllty
gtrntl,tl.¡r of 3hc rolnnt rftbla
Itælf¡ rú th. qtrlttty of thtr
¡I.rerG orrtrl.nly br ór¡rradrnt or

¡nrùtolr. Îb. ærrul,tün3 rtfroÈ

ó

to ratrrrp conrld¡rrÞlc

thr a*¡clcrr of ühr plrtlclr

rntrr,¡rprd tol*ut rosld

th¡ rl¡r ¡f tbr rtotll¡r
l'l, cf oarrtt¡ r¡ lærrrr¡

raú ooarlqrlrntl¡ r¡ lecrruoIr thr h¡rd¡ÐdyaÐto rclls
l¡r tb vlrootl't¡rr

It 1. e.t rur?rûrln¡r tbrrsrfoslr ùhrù fttr¡6
ebt¡fs¡d yrrîr hltÈ vlrocrltlæ for df4-¿¡çytrnalu
4l.phrtr rcfi¡tl,onr t¡ brcn¡¡¡ dner br ffia¡tntd Èy

ll'ght rortttrrlËG strumntr thrt rl'erlltl nrr fer¡¡d 1r

thlr rolursto oa tbr otb¡r h¡rd b far¡når rlto br llCÊt

¡cr3trrlqt r.rruÍrlcatlr th¡Ê l,aûrtdr¡otten cf u*ulrr (V¡)

lnto thr bran¡n lcluttou, ef thl rrtm rulpüraÙr c¡ur¡ð

ül-¡ggrrertl¡la cf Êbr r^d,n¡ rul¡Èatl¡ rad th¡È tbo ¡ræ
ulnr rutgùrtr-*¡Ëùltr (Y¡) ¡rrlpùrtr oor¡rlu úr¡.r ln froù,

ræprlG.

UDo tt-r33:rr3rtLm cf thr rd'nr rnlÈ¡tc tb.

lrrS¡ rmntr of ¡ol*rnt rhlolr brd pnvirtuty b¡r¡ lntrrpprô

bV thc úorlt¡r prrttelæ ¡aúd bt rül.rlodr ¡¡Ðô th.

ærulttn¡ r¡¡ncnrl,l ¡¡1rr rr¡lDà¡tt-Erurtü (Yf) rdgÈ¡t
cel¡ll'rr rcr¡lÉ pørl.Þly b¡tr roly rÐ er tæ rolr¡t rebcrl1¡r

bcund þ ft¡ ÎÈt Ht rffrct Fülô b I dronrro lE th.
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hydroéynenl,e whm / ud r nrbr.qucqÈ dron.¡. lE tb.
vLrcerl,t¡r¡ All..6, indred, found thtr to br r. rnd

ob¡c¡vcd r docrrr¡rr Lu th. vÍ¡ccrtty u¡ror dr-ra;grecrtLca of
th¡ ar1r rul¡lbrtrr

Tblr effoot hæ e,lro brcn et¡orlrå l,¡ thr pnænt

¡tr¡dl¡r¡ lbr vLroee1ty msrrr for rsluÈLen¡ +f df(3¡505t

trtrrthyfbcryl)rrcafru tulghrtr dlr¡olrrd Ln rçvtrrl rolvcnt¡

aæ plotÈrd rgrinat thr cencçntrrtfc¿ ln g/rrl trl flguro b.l¡

It ees br ærn fFûr ùbe fl'grrn thrt th¡¡r l.¡ r r.4f l'ergr

lnorortr 1q thc wl,acerLÈlor Ln golüg f¡e¡r pcl^rr rclvrntr ¡r¡¡¡h

ta l,¡.-aryl rlcohol and g-s'et¡rol fer thr ¡¡lnc rul¡ùat¡ te

Lmrt qc¡n-pelar lolvrat¡ ¡tpb r¡ crrùos tçtnalrlerldl, toluran¡

¡nd brnrpr Ir frcGr thl,r lrcrlær tn tlrr vL¡cetl.tirr

¡pllrÉrl to bo 1¡ thc o¡d¡r of rSgrrgrtr tlrr for eolutioa¡ ef

tlrc rq|'nr rulplratr iE th. r¡lvrntr u¡od for lLght ro¡tt¡rda6

rtudlcr¡ ¡nd tho rtralght l'lan obttl.ned' for thr rrboorf,ty

mrbcrr rryrinrt eenorutratLcn for tolurnc lelutLcnrr lhl'ch

hrvr bcrn rbora to conùafn thc lrrgort r5ltrc6rto,t'. h¿r fha

trr6:ort ¡lop¡ rnd hLgbrtt lt¡tttnS rrlloorl'ty nuûrr (or

lntrLn¡lc vlroerf ï). On tbo otlr¡r hlrrd thl lta¡ obtrlnrd

for lro-tryl rloebol rclutfönt¡ vhLcb h¡v¡ bc¡n rhora tc

oentrl.n nrn-r3Én¡grttd ÞrrüLelot, han ¡ nçStl,¡É.blr rlo¡r rnd

th. lorr¡t ll.düfac vt ¡oorf ty nr¡*.rr

I¡ v1¡r of thr nrultr obùrla¡d Uy lffrJ t¡r

vtreotl.ty ncrultr rhoyn 1¡ ftgu4 å.3 rrt¡ to br rr¡nctld, e¡rd
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tho t¡nn sDl'sltion u 3Í.rlæ abcvr for bl ¡ rrmr¡lt¡ ç¡n Èr

urod tn tbo prercnt ce¡c. thr bt'6he3 rtrtf,l'ng ra¡Gortty

nr¡Èæ¡ or l.aùrLn¡ú.e vt¡eo¡tÈlor obt¡I-æd for df (3r¡r5rtrl-
octhylbo¡yl.)røonfu cul'phlto rolutl.ons 1¡ vH.ah Lt Lr leora

tb"rt uLcclllr parttelcl cdrt, rn drr ùo thc I'noru¡¡l l¡ thr

UyaroCyæda ttl.¡nc ø of thr pætlobr aná thl.¡ lr crurcd tçr

ttrc ¡¡¡trrFplr3 of hrgr ¡routr of thr rolvcnt rrLÈhtn thr
d,eot'lro OE tb'r otbcr ütãd tho loræ nf'rcolitica of thr
¡ri.no ¡r¡L¡¡hrtO tolutLonc o6¡tr¡'lnlnß æ¡opaS66cgftcd pertfClcf

aro duo to thc Eucb æaller sldrosrnean a tol¡srr of thc ptrflly

obqtl,orlly æ h¡tod npl ¡3 rul¡ùrùr qol,egulcr.

It rwtil rl*¡e to cry raactil¡LsË ÊÞout tÞa

oementrrGLsn d¡prnd.aroo of tÞ.o vLrcordt¡r.

t"hr rL¡ood.tLe¡ of, lol'rrtlonr 18 Êb crp¡rrlËtatll

rÊEGt. sf eoacontretloa tro rdrqurtoly d¡ror:lÞoé üy cquetl,onr

(&.fO) toA (4.ft), rnd ft b¡r rlnrdilr bçü tr¡slotcd Eut tbü

A, E¡.....,ortor tr¡ Lnto¡eotloll Gocfiîlëtcnù¡ lndrpædo¡¡C sf

tlre äryü,rod;urd,c volrmo ø ¡ tloütror, tùoy ern only bo

f.Etor?Ët¡ü rr LnÈesaotíoa coçfßlofcat¡ Lf tl¡c velrr oC .$

l.n rqu&ùtea (b.!O) door ¡ot oh¡agr !a thc eonc¡ntr¡tl,on

rrcÉot of rtrn¡¡¡nat¡. YC ætt aa¡r¡E¡r th¡reforcr for

thr ed.nc rulùtc dL¡rolvod ln rny Partloular ¡ohcnt ln

rûrfob rgFr.fSùlon ir occ¡uæ!.n8r th¡t the d.ocl¡'¡r. ¡artl'olcr
¡ñr laoaodilprrarr raû h¡vc tbc ¡rlrc hyarod¡rurnle vohsc orrüa

thc eo¡plcto comocnt¡ttl"on rìi¡rttf ¡nd ühet tho çAlue fof taü
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{rr J.n faoù" ænstanÈ l'n thle eonçcntretl'on rìÐñScr lberl

vLllr of courÇet be a chargc in tÌre nal.¡rc for iot¡ rhLab

&p¡rrdc on Èl're ohaDt of tha par'ül.clcar Lf therc Lr arry

rÞendenoy for eæo¡dsry aggfiBgaÈl'on of th¡ sLcelle¡ ùty tha

oluu¡rtr6 togetlrer of l.¡dLr¡lenl mf.cel.ler partl.clor to foru

clralnpll'lse corrfl.gurcÈf.onc, Ttreæ Lg ¡oæ euld¡nae for tJrLr

fron Ètrc light æstterl.qg ctuêLear aa dgearrlbsd in ¡cctLon I rr

lrorever, tlrLa eff,oot ap¡æârt to bs ner|.sua only aÈ m'etr

higher ooncer¡tratlona tlra¡¡ rÆFE ueed Ln the vteco¡l.ty elardLcl.

îtrr¡¡ ¡*g G¡¡tl agûr¡¡r¡É that the valus 1'or fêi æraal.n¡ conrüant

ovcr ttre cornsntratl.o¡¡ aa:n€e ¡tudted. A'1ao ïc ca'n aaaurno

that tirs hydrodynarnl.c vohsoa ø rc¡mJ.ns oorrota¡rt over thl,¡

conoontration ran€i€ silrss fran tlrc ltghü eoattcrl.ng atuÈJ.er

a,nd frern All.enrn rsaultr6 tlrs r.rl.cellar p*fùl.cler splrear to be

roorrodLapcFao, o¡rd the gl.ãt of tbe l¡xltrrldr¡gl ¡¡lcelloa dogs not

eppcaf to ctrange nl th coacenÊratfon uÍthl,n tlte rangø st¡¡dlcdr

Ît¡ere ie an additl'o¡ral factor wtrlch ¡aust be arcntlorrcd

¡¡l¡Lot¡ 1r ùìre crLtleal r¡¡lcelle o<¡ncentratLon (CruC) of Ëho

amf.na eul¡*raüe. Îh-ie Le tlre eo¡æentration at rtrich lltoollo

forqtr,tLo¡¡ acGually ooeug* If ttra CS* ocart¡¡l ritJrln thç

oonoentratton r*ng€ ¡tudl.ed for tlre vl'reorLty ro¡ik

ctLeconùl.rrlrttf srilf o,ecur in the vicco¡lt:¡ eunrc of

a€al.rrst eoæóntrgtl.oar Ho*cver, 1t Ìns besn arrygesútrd ln

Chaptor J. roaultr a¡d dl.eGr¡al:lon gsctton Brl thst ütro GttS

for tt¡e aarine sulphate fn betr¡ens ool.utLom Ls Ln tlrc reglon of
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O.oOàx to OrOOSl{f a.nd rLaar b,lghrr ec¡sr¡*trrtlcu thrü thtr
rrre u..d for thr vl¡aottt¡r rtr¡dí¡r Lt r¡¡ uproÊed ùbrt tùÛ

rf,f¡et rould raot ecqrlta¡tr tb¡ v{roociþ r.crrrlÈr l'! tha

ooro¡ntntlea ncgÉ,on cf datcntt¡

If rn at.us tfrrt r@ üoc¡ not ohrnge l.n tlre

eoæontrrtlo¡ rc6iou ¡tudiad, vhÍcb le rc¡lonebh fror th¡

rÞorc üJ.rouælou, tb¡n r*t o.E latcrgrt th. lrrrgc rlopcl cf
tDd 1æ rgünrt oonc¡ntrrtien ptotr¡ ¡r r¡hesa tn f,fgurr ll.tr

a
for tl¡ Grtaa la *blch ¡Ggrtg¡tlon dor¡ ocorúf ar brfng durl

üo th. lnt reotl.oar brtwcn rl.oelt.trr rl sh¡rr,cÈcrilæd by tbc

eoefflol¡ntrl Èlr L¿... r ecttG¡

It !¡r ba.'a ¡trrcrtrd threuSÞcut tbtr rctien th¡t for

r¡rlrrrl,orl Drrtlolor th¡ vl¡cooLf;y fr l¡ule¡nnûrnt ef th¡

¡srtfob llro, td ¡ccord,in¡ly tbat rlLut ¡r¡nt¡ of vt¡cod'ty

tnr u.ohæ for mlæul¡r *rl.ght d¡tcrrl,¡etl,on ln ryrtcnr

lsrofvf¡S r¡rhrrl.orl ptrtlcltr. $¡nrrrt 1È lr lntrr¡rtf'ag
to ccr¡rrp thr ltritiag vl.ecorLty n¡nbry¡ or lntr.¿n¡Le

vd.¡ae¡l.tl.er for ð(3r 5r fr trLæÙbylbc-yf )rrnæfu rul¡ibr.tr

¡olutl.onr la brn¡rr¡l rnd telrnac. In tbcre tlo ¡olnnte
¡Èleh hrrr v.ty ¡!a[l¡r df,rloatrl,G coültefiül æd d{¡plo

¡orcutr, ttd ln lhl,ch Lt ern be ¡trur¡d tbaù ttr. aeluilrr-olvotrt

lnt¡¡lgtfoltr rür ürr? rLd.lrrr thr r¡tl.o cf Èhrt'r lllttln3
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vlacorl,ty rcnbcrr, *¡l.Gh, erel ftSutr l.t rr 6.1 rd 6.t
rerpcctLnly¡ 11 1d¡¡rÈlc¡l te tbt r¡tLe of ùhr nol¡sul¡r
rrlght rrla¡¡ for thr r¡¡Lr¡ rul¡ùrto l.a troh rolvrat¡ .a
fou¡d b¡r flgùt rt¡¡Ètrrl.ntr tho ælccrrlrr nlr¡"û y¡lta of
trhr ulne rulph¡tr la tolr¡¡a¡ rolsÊiola (l?rg¡O) l¡r fìcud

to bc ¡rcrÈrr th¡n th¡t l.n brn¡ca¡ rolutlon (3fr2t0). Thul

ln thi¡ Guc thcrc tr.E Gc tc ¿ dlrçot rclrtf.oarbtp
brturca tbe lînltfng vlreqrLty n#rr r,sd tbo pertlclr tlsl.
Îhfu crn bc uplrlncd, Trr1r rlapl'y ¡Lær l¡r rLd.l¡r ¡elvratt
ruoh, u brnsrao ¡d tolu¡ar tlr¡ bydrud¡r-na¡¡fo volunra of tha

d,ocl.l.cr ¡rr dLr.cctly rlrtod to the lra¡rtl'elc r1¡o ùr to tlrc

rtefdl'ty of thc ¡nl'ccl1c ¡tn¡aturc rålclr rorultr t's r l¡rger
e¡ou¡t of rolyrnt boJ'ng rntlr¡r¡rd bf thc l¡16æ d,orll¡tr

ltr tàfrr rrgrrrnt orn bo utc¡É¡d to Ëhc o¡rt of
orrÈon trtnohlorldo ùl,cb h¡¡ a ûtol¡cùrto con¡t¡nt and

dtpel¡ æunt rl.aLlar to tho¡c of bonpn¡ rnd tolrnnor rrd
grrnLng Èh¡t tb¡ rolvçnù-¡cluto intrnot1on¡ ar'¡ t6fln v.rif
rt'rl'br¡ n ora ælatr thr ll'rlttqg yLaûotl,ty rruÈor fcr tlÐ

r¡lnr rulpbete ln aa¡ùon ùctr¡ahlortd¡ telutlcn (rrlur 9.3

fnn ftær¡r h.3) ùo th¡t for tåc rpl.¡¡c rul¡rbrtr of hno¡n

relrcular nt6bt f,n Þu¡æt ¡olutíoar rnê ebt¡l¡r ¡ r.l¿tlË
rrlrr for thc ¡nrtf,cl't ¡l.ro of Èh¡ trl'n rul¡ùrtr t¡ tht
fort¡r ¡olvrnt. Xbo nçlrcul'ar ucl'6bt lrl'tr øbtrt^útd bl!¡
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ùhl,r ncÈhod t¡ l? rétO ühleh oorrr¡poædr ta a¡ ratrttS3tion

a¡Écr of 7Sr

IC rhould bt polntod out tb¡t not dl tlrc wlroodty

rcnrl.tr ræ tboru trr ftgu6r f .3. Ytasorl,ty ¡tr¡dl,¡r Lrr Glro

rolæ¡tr notàyl l¡s-¡¡yX kctos¡, 2-cth;ifl.bcryl c.l¡orolvrf
lrcryl. oolLo.elvtr propyleao dloblorl,de, t¡rd llo-aut'l eoct¡tr

trvrr }ip rC¡ta¡t æ¡s¡ntr¡ùü.oa plote rLdl'er to tlroer rborn
G

for Lro-on!¡l ¡leobol¡ olrloroforn, rnd g-oatôæl asd hcoce

¡f¡ uot rlrarrr l¡ ther fl.¡uro. Eon*rrr lÙ em Þ¡ llid tha't

ln thrl¡ tolvontt 'the vl¡eod.ty b¡h¡vtour ü¡. i&atto¡l to

th¡t obtllncd uring roluüÈo¡r tE úLch thr atac rul¡ùlto

últ üolr-rtgrotrtcd. ãt¡l,lerly tbt rter¡It¡ for tbo ¡Èr¡ál,or

urtng tho lolvcnt¡ ?-¡ùh:¡thqyl ehlorLdcr end dl- ao-br¡t¡¿

kctær r¡ro ü¡o noÈ rt5l¡n dnco the ¡¡d.no rulph¡te dl.t¡olvrû

ú,th Cært dl,f,flot¡lty !,n tb¡æ aolvæt¡ ¡¡d to¿öd to ¡ottlo

ouù sa ctasátng. It ü¡t eorlttdorÊd that usrtrllb

dlrpcrslonr ef ùhc ed,¡c ¡tr.Ll¡ü¡tr rrrt obtaLncd La tbaæ

¡olvcnÈr r¡rd rrot tn¡r rol'utlont. tÌH.¡ ls rupportcd bf t¡rr

v1¡oa¡lty rtr¡dtcr ¡l.asç tUr!¡¿ rgttrrt coneei¡tntf.oto plotl
o

grçr rlopor rhlob rarìc fi¡tb groaùcr tlÐa thû!. obtrl.acú

prætourly for ¡olutLo¿r l'n oÛbcr ¡olv¡ntl 1¡ úl'ob

rC3r¡C¡'tlea occu¡rrd,l ÞüÙ thr oorrerpondrrg Lld.tlrg rrlrcorlty

Euborr üofe ruoh nl¡llcr' lbl¡ k Jurt Êåo dtn¡¡tfon olr

æu!'d ¡ryroû for ¡n rur¡trþlo dlrpor¡1oa of th¡ rrrJ'n¡ rul¡tbaÈc,

rl,açr thL¡ rcrrl'ü l.rd to vrry hrgç rolutc-¡oluto intora.ctLonr
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fatultlat 1¡ f¡rgr tl'o¡rr for tbt vl,raorlùy plotrr gd rould

tiv. lev lLrt'ttug t1¡sority nulnorr dt¡r ûo næb rn¡l.br

hydroûynrnlc vol'qrl¡ Tbc prt{gl¡r l'a tbr srll of rn

r¡n¡trblc dlr¡rrr:lloû Grrr Þcr ef,ttrrr .ggt.r6rtod or loopr36r:tgrtrd'r

ftth eggrrsrtcd pætiolr¡ tbr anlfæ hytfroûyur1e voltr orn

b¡ trptal.nod r¡ brfng dr¡¡ to aruch oLoror ¡lrsktng of tbr r¡ln¡

tul'¡ñetr r¡olroul'ø La th¡ ¡lcrllø yttNr Gho lroh¡¡ie¡a ef thr

lrrgc rpûrrat¡ of rnù¡rppü roltut, rnd vl,tzb th¡ non-ûGErrSatrü

pertfalg r ¡nllcr hydr.gúyæd.s v¡¡l¡¡ 1r rr¡noÙ¡d l4rrr¡rr

firc oaly othcr ¡olvcnt rot Lnch¡dcd ln fl.gx¡rrr 1.3 I'r

g-drorrÐ ¡l'n¡o thi.r r¡¡ found ûo bc trpure t¡¡d conÈalnrd trror¡

of ¡n alcohol¡ problÞly 2-Þ¡¡3o-t th.nol whloh fr u¡rd tn 1Ër

topentl.en frou otårr bydrocrrùonr¡ Tb¡ p¡r..ro. of thll

LnpurLt¡r *¡r d¡trotrd bt ræ¡ururnt of ùhe tstrrfiol¡.l tr¡rtc¡

botnca t-rborm ad ntrr, ¡r dlrcr{bcd Ln Ghrptrf 5 ruultr

*ud dlrsuarlon trotl.on 2.

Th,c rc¡ultr ef tåo vLroo¡Íty ¡tudy of the lron1Xlï

bydrory-lul¡ùrto-¡¡lq , rul¡ihatr c*¡llcr (¡), 1n bon¡rn lolutl'on

Hrrñl rnalcgout to ùhor. obt¡fn¡d Uy lllenó for tbo rrttnlu (Vf)

rulnürtr-dt-g-{¡sylrmnl,r¡ rulÉrÈr coupl"orr end ¡¡¡ rhorn la

f*ur. t.h. Tho rc¡r¡ltr f,or th¡ Pu¡.. ¡oinc rulfü¡ùr ln

b¡¡¡ra¡ ¡olutl'on rrc ¡bern .æ1s t"n Ëg¡¡rc l+.lr for ooqlrrLtel.

th; rr¡ry nr¡tscd d¡crær trl tà. vl¡oorlþ uaooi¡ted rltb the

corplerlag of lre (fff) to thr ¡d.nr rullù¡te arn þr ¡ræ frror

ùhr f|.tr¡r¡, rl¡rê rCr¡¡qr¡l.Co Lll ul"tb thr prevl'cur ¡vAd¡roe
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th¡t tbr !.rro* (fff) oon¡rls (¡) t¡ aot hrcb'ly rggr¡¡¡ltcd L¡r

brn¡ær rslutlon (Clrptor !, rrrulÈ¡ r¡d d{ror¡ælqr rroti¡n
À.r). lbc æptrnrtLot fer th¡ ehrego l,¡ v{roorlty b¡b¡vl'our

la gotq6 fru tlrr ¡nræ rÉin rut¡*retr tc thr 1ræ (fff) ceupf¡¡

l¡, of seuræ, rrestly r¡¡lt¡Cpu¡ tO tÜrrt gLvla prrvl.Ourly fer
Âll¡nr I rerL" rhl,ob ¡trtd, th¡t ùbonr 1¡ a dærcr¡¡ l¡ tt¡e

hfdrtdyrr¡to rulu u¡csLrtrd rl,tb thr dl.æoclaÈlom of thr

rnt¡e rulnh¿tr ricrll¡t¡

Tbt rr¡r¡1tt lhora Íl fl6urc Ir.4 fcr the l.rcn (ffr)

oorgtcx (I) l"n Þra¡r¡¡ rolutlen r3l fì.Prer¡ntrÈLvr of thr

rorult¡ of Ër rrLrco¡f.Èy rtudl.lr for thr eonpb¡ !n ¡tl 3ùl

¡ol,vrntr tn nlrt,oh Ghr pure r¡rl.ã. rutr¡üaüt foræd {'orlblr rd

tronar tlrr l¡ttrr r¡l nøt sho*¡ få ùh. fl'5urr

IY CO$CLI¡SIO!|S

Ttrr r6ultr prr6ntrtl t¡ tàl¡ ohrpüor d@t¡¡Co
vtry rrl'l tho ¡úrrnmnca of aftrrurtlcn of ar(3r 51 5r trl'reaùEft'-

hofyl)rmn|'u¡r rulDtatr la crrtrf.r¡ lcl'vonùl¡ ead lcnd rupporÛ

Èo tlro portulrtr tÞrû thr oÞæñrrd dcvLrtfanr fru tht utr¡rf,

.rtfratl.o¿ b¡hrv{,ouf t¡..r l-o fent, ót¡c to thc fo¡¡ltl'oa clf

d.c¡llcr.
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ft hrc b¡æ lhern thrÈ ttt¡!¡Ertlca of tbr rsl.ar

rul¡ù^atr ccot¡¡r¡ l¡¡ rcn-¡nl¡r sr urrkly petar ¡olvrntr ef Lor

or rlodonto dtpoh n¡r¡tr i¡É¿ dt,olcotrlo co!.tratr td¡Loh

hrrr arBldglbfr hydrogrn bondlng ebLltty. In rtron¡ly
pel"er rolvrntr or I,n ¡olv¡ntr rucb ¡¡ oblonofon" ÊLob orn

for¡ hydrogon bodr by r¡u¡ ef tÈr rcldlc tÌñÐto!, æ ¡ueb

r3trl6otiea cccun, rd lt rc.É- falrlt orr-trla tlnt thl¡ lJ
dtp to th¡ rb¡tnar of tb¡ riaellr rÈrbllt#.ag bydro6on beqd¡

ht*¡rn tbo protomr attrotr¡ü to th* qurtcrnrry nttrqgf¡ ¡fæ
end nrlpù¿Èo grou¡r r.rontå,ù.d üt th ntlgùbourftilg r¡rLn.

aul¡ilrrto ¡olcôr¡lr¡.

tho ro¡ultc of, a vl.¡coretrl.o ¡tr¡dy al¡o le¡rd aqppor*f

to thr for"naÊlon of atorllcl, ltonvcrt th¡y orn cnly ba túld

ln coaJunctlcn vl.th othor crrldoncc obtaLn¡d fro¡ lr8bÈ

rroaÈtcrlEg and Leopl'ortl'c nolcnular rcL6ht rtudlur rnÄ

ca¡¡not bs u¡rd er fnrlo¡nndcnt ev:Ld¡noc for e6grcgaûLour
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(f) ¡fo¡l¡¡ KrB.¡ COlrUru¡ C.Fr, Crroulo¡ D..I.1 D¡nrrtlr J.Orr

rnd !{or¡ro¡ J.Gl.¡ U.8.4.É'Cr Rc¡nrt AÞcD-lfle (fgf¡}.

(2) Heofa¡ J.0.¡ Drm, K.B.r a¡td COlæ,n¡ C.f.¡ II.S.Â.D.C.

Ro¡nrßf ânc¡-ståt ql9ll.).

(l) lrrca¡ K.a¡, J. Ph¡rr. ch¡¡. , &t239 (19S6l"

(4 ) Àt.tcn, K"Ao ¡ lbl.dr r É919{3 ( rgf6 }.
(t) Arr.tr¡ xrArr arld uooonl'l¡ TrJr ¡ lH.d. , &tw (uóo).
( 6 ) À1rca¡ K.A. , tbt ê. , é3,r1L19 ( rg¡s ) .

(?) po¡rf,n¡ V.Y, ZrSorrtl, P.Ârr end HorÊu¡æ¡ 4.F., Ruedrn

J. Iaorg. chc¡r, !1318 (1959).

(8) Ilurlsun, R.L, ¡ Plt.Do Thcllr, Lhi.Ycr¡tty of Atolf,ldo t L962.

Àsadrd.o Frcl¡ Ino., Ncr Yoris, ì[.T.r p.t0trrlo¡ (195é).

(ro) *fia^nËbook c¡f Ghd.ctfr tlrd Pùyrl.or" b&tb Ed. (r9óz-19é3)r

Cbed.oel Rubbor hrbl'l-ahJ,¡rt Co.

(U) rlochnLqr¡oa of Pelyaar CharaotcrfratLo¡r, Ðdl-tcd ùt

Allæ, P.Y., EuttenortÈ., Ldon t g.L79 (1959).

(fZlua¡ffott¡ l.å.r ¡ûrl Sllthr E.R.¡ ËTrbl'a of fllalootr:lc

Cot¡t¡nt¡ of f¡r¡Í\r lÅquLdrÉ, Nrt. Br¡rr Std. clrc. 51& (fglf ).
(f3) Lr fìvrr¡ R..J.S.¡ tD:lpolo Houcmtar¡ ldctbucn e¡¡d Co. Ltd.r

Loedon, prlJ3 (1953).

(fh) üas'1rott¡ ArÀor rnd Bu*loy" F., rt¡blc of Ðl'etrcetrlo

Cæ¡tenüt l¡d El.ætrlc D:lpol'¡ Homnü¡ of $ubatangcr ln

tbo Ga¡oour strte F, E¡t. Þtr¡r' Std. t círo. ,yf (fg:t).

(15) Ptqætrl¡ G.C.¡ and M{Clo[1ea, L.L.¡ ofltro Hydrogtq Bo.ndit

H.H. l¡cr¡nn & Coo, Sen Á'ranel¡cor 9.L9? (f96O).
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(f6) il¡¡eolo¡r¡ lbaor7 rnd À¡pllotûlan¡, Ddtt.d Þt F.n* Dlraoùt

Àordrd.o Prr¡r lr3r, ileü Tett, ?,i25 .1. ll{lllo (1916).



Chrgtrr V.

(F fTIË SOLVElrr POR ÎlIE TI{IIG

I. ItrÍBODT} TIOH

It rsu r.ootnl¡.ú qu{t a¡rly i¡ är ttuÊy {tf ùtr.

u¡r of bfgb ¡olcaullr mfSLt r¡l,mr u rcltrrat .rt¡tctl,ce
rgrntr thrù thc ¡¡'elo cf tho lslvrat fcr thr ud;¡¡ .r .d,!a
r¡lt¡ Ër r.s r¡trr¡r¡lf ¿lnort¡nt easo trn feoüt collmn

f¡-¡1+ portulrtrË tbrt t*¡¡ rdae (or .-rl,-c ælt)-o¡ÉrsLc

rolvrnt corÈl.n¡.ttôll ratlræ tbån th¡ rai¡r ¡lono rhould bt
son¡f.dr¡¡rd rl tbc rf,fcgtfvo c-tr¡st¡nü¡

Y¡ry frr rorrLc¡r h¡æ LrrertLgrttd ttÐ tffccÛ ef tÌ¡r

rolrrrat ulrå f,er tb¡ ml¡r €r *d.ü,¡ ¡r1t on Èlrc ûrùrastr,oa ef
r rfnglo rct¡I flhrn l1l otbcr froùsrr ¡bl.eh tould Lnfh¡eær

ûh¡ e¡ùsrctLon effÍslc¡qoy trc lcc¡rt ooanÈæt. Þfott of tho

dlrsu¡llcq¡ sf üo rol¡ of üho lolvrnt for thr ad,tÐ 1¡ tb.
¡*traotl.æ pr'oôrl¡ blvr bûm f"q"r¡*ty grnrnlt¡ad &rorLptlcan

of ç. vtat rrrry of ¡ni'¡¡rt r¡d ætrll ¡d cfür¡ hrrr l¡d Cg

ril¡lnûLqß ÊaüGli¡l.canr Ar h¡r rl.r*rdf blrn pol'ntrd ort
ts Cbrptrr 3r {¡hr rg€F.frtl,o,n of the sl¡¡ nJ.Ce, I'n thlr
su. ðÀ(3r j, J, trl,nothyfÞrryl)mfrc rul¡ùrttr ln Grrtrla
rol¡¡rntr bg r lnlrl"{ü. cffrct ct thr r¡tnoùfon of, f.rocl(fff)

rù ece¡raùgrtlen¡ of thr ¡rtlr¡ tül!Ë¡t tboryr thr c¡{,tl,stt
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d,arllr ccûæ¡rùrrrûltûf rdr la ftet, r .ûü¿y of, tb Fo¡r of
the ¡sl.rnat f,or lN¡ç a¡arnr rullürt fn ÈhLr¡ r¡tnatLæ rfaü.n
rug6frtr tbrt th¡ r¡tç*sÈfart l¡ mær rf:fllolrot 1t¡ ehlcrefe¡t
th¡n Ln bænnr¡ lbLl 1¡r cf ceunl, tno rt cærntrrt.loq¡
rbovo the orltto¡l d.o*llr oonornt¡rùlæ¡ bcrær¡ at
concætntLes¡ ef thr r-{,pr rul¡ùrte vhl'cb rr¡ brl,cr tb¡
osltlorl' uLec.I'lr ss¡lolnt¡rtles tbr er'.dtr sf Gt¡¡rgGtûrr

rff!.si.¡aoy lr r.træa{, rn{ Êh¡ ætrrsttæ bcccm Es¡
úfi.ot ¡¡t L¡ bæ¡rø tl.-T l,a ohlorof¿r.lr A¡ rfftçt ¡t¡cb u
thJ¡ cln tLr¡r 1r¡A to t.æcrrrot eoaol¡¡rlon¡ vt¡r¡ cnr l.r
gearrr,llrtnC; ebout * r¡tlcr of ¡¡l^n¡r or ãd.ra altr ls
d!,ffrr¡ot tdillnatr;, rl,ær !o!¡¡ Õf tha cd.n¡ rrltr ray'

r'3gñCat .rd ethorr nr¡r retr

A4r rattrllsùorìl ltudy¡ thrrlfoæ, of thl rpl¡ of
ùbr rdtlrnntr ln a¿ lrnfr .rtTrot!.en ry¡tr* nrrt b¡ d,ear uith
c¡rrDful cætrot" of tù¡ cùho¡ fratorr rbtcb r¡r ltloly to

l.nflm¡oö tb. r¡t¡rotlu¡

AooordLq8 te Bnrl¡lr r¡d sXaIi*rrkl2 th¡rl ¡¡r ùrç

Lqortrst frotorr lbieh -¡rt br tekrn {ntc ¡oo¡tut l,n rry
rftrrgtl"ea Þrocetat o

(f) 1t ælçat!,on of ttr¡ o¡t¡rrotrßt Èy tlrr rol'rnat

far tlre r¡trr¡ot¡aÊ i¿ th¡ oryrnlo úrroc
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(¡) î!u rolrrtLú of thr ær¡r¡,r¡ ty tbr rüllrûü
fo¡ t¡hc tttlr¡Ëtr¡ù L¡ thr otaanü,e ûræo

îh¡ tbl'¡d l'ryprtlnt frotcr rblolr thry & aoÈ rttlcn
ú¡, of cour¡rr tb stractcaù-atnot rt tltorrotlæ rhl'r,à,

tn th. ære rf thr ¿f (3, Sr srtrtntbytàuyl)r¡cnis
rulúrtr lr¡lr to rg¡rr5rÈtß 1¡ orrtrl¡ artrnio lalvratro

GoÞL ¡r¡d x¡ddoof f*.¡tlCÐt.d tù¡ r¡tr=oûLou et
prtctratt¡l'rl ohlortô f¡olr hydsoohlcrLc ælê ralrrtI'æ¡t by

tr{-Efh¡tyt¡r¡{ ¡rt tn rrrten¡ o¡ìEtnto rclvuùt rd fsu¡d r
corrll¡ttæ br*rrrn tbr eù*rEtl,sq øffLal'rnsf rtré lù.
dtt!'¡std.c eo¡*¡ùr** of ttr tolrrtat. St"d.l"rrly trr¡¡rl
¡tudt¡'ê tb r¡trnoGtæ cf plutonfin, ro¡rtrsì¡tl¡ ¡rd unn*u
frqn rul¡Ërùr rnd, pl'tr¡Èr rolntLcar bt rd,rr rné atlræ

ut*ætretl, rd ru6grrtrú tb¡t thr r-tn f,retor inf,lrnoa{T
tb¡ rrt¡rotl'on l'r r dt ¡ntrrdlpol¡ l,Ëtrrlctl,or Þltrrr¡ ùb¡

oeryrlrs astnoûo¿ Dnd thr rclcoul¡r of tbr rclvut fer tbt
r¡trrctrntr

Cod eaa u*1ru'¡ ca Ëh¡ cthrr haad¡ fw¡ûd ttr¡t tlr.
rrtlrotl,¡n of eoUaft(ff) f¡.s D.ydraehlortc rûI^d rol'r¡tlær
by tsf,qrhrryX,ul,r l.¡ vrr{,ær relrratr dtd a¡t rhor ¡4'
rf.rpXr rel¡ti.earbl'¡r brtrr{rû Ër o*t¡rotlan ¡tllel¡æy rnd

t¡hr dtdroùrlc coÉrtâBù +f tl¡r ¡elvruß¡ rd" Ln frct, lt
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rBpaarcd t¡¡rt ororpt for oortd.Ê brl'gi¡n¡tcd rslvr¡Gr ruoh' r¡

chlorofoæ, tto r¡tnotlon of oebatt {f¡} nr Lnd¡¡*drat of
th¡ rolv¡n€ for ûbe ¡nl,rrrr

fùrÐ lt crn b¡ ¡¡co tù¡t t¡brn fu rttll r Lrrgf rcetuù

cf soatrcvu.y a,t to th¡ r¡æt a¡tu¡r cf tl¡c lph of tùe

roh¡cr¡t for thr ¡r{m tA ¡s c¡trroÈl.oA ryrtre¡ ll'nor thr

rffrot¡ of thc rolvlat on ü,b¡ a¡trroüior¡ rtlPlrf te bo Ett

lnå qt¡ttr dLvrrrleo

Tba yol* dolortþ¡¿t t¡ tht l ohr¡Érr nr arr'nlcd 9rrü

1¡ r¡ rttæpt to doÈrr¡{,n tl¡c ofrllrt of übo rclvrst for

¿f(t, 51 5. tr¿actbyllrGtyl')rrunfu¡ rulfürt¡ o¡ rþr r¡trratlo¡

of, lros.(fff) f,r6¡ oçtroeu. nrl¡Þatc ¡olut:Loa¡. end lt etrouló

Þe pe{aÈrd or¡t th.¡t rr¡oh r rtudy dær not 5tn r grlrrrl

Þ.lr¡Ylot¡r for ¡!.1 ¡Y¡tell ¡-

In Gbrpùcr I of, thl.¡ th6l,¡ thc ¡nrtut¡t¡ Èy ÌleDor*.l!.

tdl Crr¡6 of rÈ in.tcrfrc¡ gchani¡¡ for r¡traott,on ryet.¡r

fg¡cl¡l¡fg hfgh ralærrl¡r uel.6Þt ¡¡ta¡rl *nð thslr ¡¡ltr h¡r

becn dl.rau¡rdr. trr¿ ¡¡ trg rlrrrdy bOca pÛl¡ùfd cut ¡ttob r

Ëcch.rrL.Nn tpp.8r:r ütt? rttrroÈ1vo l¡ thc rl'tu¡tloa uË.rÛ thl

slnr ¡nd Lt¡ 1ltr ¡bcr nly .Ðtl rottrb'l'tltlrl tå Ûh.

rf[ur6tú hy¡r¡. ütrl braú aÈrqn3 ru¡'flrs¡-lsÈtrr¡ ¡rrlo¡frtl'rrr'
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Îb*r tlr¡ lntorf,eot¡l tcnrlæ¡ r.rt rrt¡u¡ìld bot¡ræ

{n rlyrrrôl erEnclo ¡ollr¡tr rnd rqurcur ¡ol'utlqr of
LdrntLeal ooaporltÍoûr to thor. utrd t¡ tho l,r.cn(f¡f)

o¡trrotlon rtudlcs da¡crfbod t¡r GhrrPtcr 3¡ îb¡ lorcrl,s
of th¡ .lÞoqÐ-orgente ¡ohrnt t¡tcrfralrl ton¡fø ty tÈr

p$rre¡¡ct of tbc r¡nLnr ¡ul'¡¡hat¡ blt b..a l,aürr¡ræt d f'a
toran of tbc oo¡toonûr:¡t1æ ¡t üho lntortaoc ef tbc ¡d'rc

rul¡üato. 'flrir ttud¡r 1r alco dororl.beú {¡ tb. pæcænü

chrFûær

IT. ÞXPERII{ts}ÍDÀL.

f . 8*sg!',

lbr sl.¡¡ tul¡¡lrrür nt Pnt¡)æod u &l6rfftód lD

Chaptrr 3.r rrprntncælrl t otteü 2.t¡ ¡nd ¡ar rrCryrtrlllLd
tlt.sr froü reetonr. thr hf¡dr:af'ed fonn R,f¡lO¡.iËrO vb¡rr

R Ll ¿f (3, 5, 5r trlËthylhoryf )enJ,nc rr¡ rtlldo

Sclnntr
lbo tolvrntt ur¡d f,or th¡ rsrlc drlorfbrd I'a t'¡¡t'l

ehr,pùcr rrr gía¡n Lt Chrptrr In .¡It ãLry!üel rcotton I ¡
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8. Frrosrdu¡r
?æ

2'l lt¡ Eün ûtfclL of ,tr (rr{} Ëtr

@?

solrrûfsr (o,o!ox) cf, th. dJ. (3, t' tr trlDtâyf-bnrvl)-

rüúcñ¡Ð rul¡ùrtr rrÍl radr rry 1¡r vrrlccf crüPlo lolvlaÛr ùy

r¡t€¡¡¡¡ tqÈ. lo1id d¡,rcGtly tntc a5 rl rulcürlo fl¡Û¡ r¡¡d

¡riP{q3 to volrr õ3 ¡t.OÖc üÛ,th tbo ¡çlrnt rãAoh trt

¡lævlonrly Þeon ntunùrd Éllr r¡ttro tb¡æ rolsÈlrqr rtltl

tbadi.t'uÈlü ¡ù 85.OcG ü¡l cbtr|g censrnt¡rtloor llf O.eO2Ðl .!ú

O.OOll[.

Ettrrrst1æ æ¡nrfrttr ärl crrrtrê eut tlrlrÍ tlrr

tcllutlonr of, tb¡ tirrtr conø¡atrrt!'tr. d¡rorlbst lÞour fo¡r

t¡ûh or¡rnla rolvrnt, by -rr:lqc e$¿d vcrrü of thmr

rotu't&ory¡ tl dr¡orib¡d t¡ Cb.pt û lt g¡nrLlrntú recGlon l¡2,
rlth I O.OOI H rqrrrcur lrva(gl)rolt1tlon eontltnl,¡¡¡ O.llÐt

ùot¡1 rul¡ü¿tr (ræ Cbgter 3 r¡pertrnË¡X. ¡¡sùtc¡r 3.1) rt

t 2.lO¡

fbr ¡eurml I'rsn rol¡¡tt'c¡ hrd pnvAoütly bl'D

trGu¡¿Grd rt I!.OoC últb aæh or3rsla lclvo¡t La turrt¡

Ac¡¡¡¡l¡tló¡¡ ind rarlyr!' t ¿l tbo ¡lb6or rr5l arrrl'¡á

¡ut r¡ d¡rorl.Þcd {n OhrpÙer 3r r¡¡nrlccntú ..otfoc 3r}
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Xt rbouLd þe pot'aÈrd æt tbÈ tL..t rtdf.rr ú.ûf

ds¡o ur¡n6 e¡ 8!InûÐ lr.,æ (¡r¡) roluùi,æ tt pH Ê.!o l¡ o¡drr

th.È tb. dlrtrl.br¡tloq *rtlcr obtrls¡d resld Þo ¡r Þi,eå Ú

¡nrrl,ble r

2.2.

I¡Èrrfralrl tfart¡¡rr rrrrs¡r*l*tr ulrt üd. udrç tùr

ürop a¡Éor t-bni,qrrr ftrorlbrú ày tcrfr?. llrr {æ9 or

Dænn ntprùte nr cf thc typ. dæo¡¡Lþçd Ù¡r ltttlly rnd ErrE.

I¡ fl¡ùr h¡o Þfprùt l. rhor¡ l"e fls¡¡¡r 
''fr 

u'ttl tretá' th'

f:trr¡t ÊtG! þrå r tlp serlrrd ufrvr¡dr Ël s..d lcr rolrc¡Êr

*tûft det l'tLa. H r' I,cr tlÐn tb¡t rf tbr üüuæua ¡Ëur¡
rnd lû.r ¡¡6saÄ ütt¡¡ r rtr:rJ.Cbt Ù19 *er rrr¡d flr ¡elvl¡*ùl

È*r¡r drmlt tLrr tn¡l glrr¡¡tæ th¡t Èb¡t of thr ß$ÐûEr ¡Ër^ror

1Èr tæÞrlql¡r oonrl¡tl{ of ftllf¡t ü. trrl'IÐtù. rtth

lrhr er3rata ¡ùlæ Â. lnælag thc pùfnùto ttp 1¡ ühr rqrnor¡¡

ph¡¡¡ !, rnd drüerrlaLg for r kæm ¡olrr ef th¡ orf¡nlo

Èr.. tÞo nrrb¡ ef dro¡n r$.slr for¡cd et tbr ¡rlpottl tf.p

C ¡sd lhfu}r dúû¡rg.d rrp¡¡rdl or dæsnrd¡ thrwúCh tbr rqtlroul

ú.ür. lbc nuÈlr of d¡rtP. lr drprndcst ca ttrr ûruiþ

df.ffc¡r¡aor botr6a tbt ¡qær¡ ¡¡d cryrntc Db¡t l rd r's tb¡

lat¡rftcl,s! tra¡f.eæ,r 1ù¡ df¡rtlr rf tbc pt9lütr tl'¡ 1r¡

of ¿ourlr¡ rþo tryorÈrnt b¡t tùtl arq br ¡trll'ætrû {f, 3b.

r.ro pf'prtte 1¡ ¡¡¡¡d. 1¡ crnh rr¡*rlnntl¡
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Figure !.1 Drop pipettes used- for interfacial tension
measurements.
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Ílrc drry nr¡d¡rr trobatçr¡¡ 1r rrr¡r ælóm urd for

¡Þ¡olr¡tr Þr¡rnrr¡rÉGr of tñJ llt rúlc!.d ttnrton ld lr

unnlly orylsycd to oqrrt Ér ttt rfrolrt t¡a¡l'oa sf ø

¡rertloulg ltqrrld rlth tù3t çf r ¡tqntd üroltr lste¡{ì¡ct.e1

tcnrl.on L¡ bo*n. Tor thlr $3r¡æ þra¡¡nl nr ugd rt tho

rtrnd¡¡d. f,or er¡rr:t¡orrtr lnrollrt'ag orSral'o rolrretr rsd

¡olutloa¡ ltro¡r d¡n¡ltl'r. r.$t lorl th^E that of thl
rqlürn¡t FÈæo¡ rnd orÊon totr^¡ohlot{.dc l¡r uerd r¡ tbr
rt¡nárlrû for orçer rtcrc th'r dcmitl.rr of tlrc orgraLo Ê¡lcr
ulrr. 6srntor tùaa Ëit of tù¡ aql¡.oül ¡ÈÚr.

Frot thr æ lr¡æ r:rd tbt m¡úer of dro¡r of the

or¡nnf.c !üatc tÞr a¡r¡nnaßÙ drop rrlgbt c¡n bl obtatnrd rnd

l.r 6úrtn Ëry tho foll.or¡l,ng rx¡rnrclær

ag¡f,r..Bt dæp rrlgDû - v.AP (5.f¡
E

rür¡r Y 1r tlrr vtüsc of Cb¡ organto Pür¡er n tr ttc

¡xsú.r of dre¡r. ed LP- (Pi- Pr) rhrrç h d P.
rÍr tbr d¡n¡ltl¡r of tùr rcgllæl rad orgrnte ¡Ûrrcr
rctprctlvrlyo

sl¡¡or th rp¡nrrat dæp uoL6h,t l¡ dctpdrnt æ th.r

tatcrfrslrl tcnr!,æ, a coÉIts¡:ftnn of tlrc r¡4r.ront drCP

¡¡r"ghù for th¡ rotr vt¡*t of r¡nûrnora lrlücrfaofsl tcnrlø vttl¡

thet cf th¡ rt¡rdrrd ¡olylnt of, þror¡ l"ntcrfratal tcnrloa Slvrr

ùh. !.atcrfrol'rl tes¡1oa for thr fomrr lel'rrtÈ1
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Hrær rlnoc V la eauürntt

-!
(5'e)

ir .rìt f r¡rÄ oi- rr thr l.¡Èerftelrl Ërn¡l.cn¡ fcr tàr

rt¡drrd ¡otvrnù .rtd tÞ. urh!ûrr nlpeetdvrlyr 1 raC tl lË{t

ttr ur¡nÞrn of dropr cf unErûrn rnd ¡tr¡¡l¡rú nrlrottvrly rd

Ãp "* L¡, r lr.r tbrl d¡ndty dtffrr'ì¡¡ÐÊG. b¡tuæs tbl

Itrnd¿r{ r¡rd tho rfiu.ot¡. pÈÊta ¡nd batïocril tùc u¡Lnovn rså Èþ¡

¡quoou. phuc r¡r¡notl,vrlyr

tb¡æ l¡ìt r¡rrlrel ¡¡¡rerts ntrl factorr rhLcb roqrfn

r¡ne{rl rttrnùls¡ *¡a u.1ht thü ¡Þovl drop nutrr ùlebnlque

rnJ tbæ¡ a¡ ¡ertb patLeaÚ.n3¡ Tbo o*rontlrl fr¡tt¡rO of

thr drop ¡rl.prtb tr tbe tlp shloh n¡¡t bo g w¡d to glvl rn

op.ntnß ¡rhloh 1r rl"aort ¡rrfcctly rmud ¡rfth Ylqf ablr¡l

cd6Or ¡nd n¡¡t bs elc¡nod Ln cbrølc ¡cld afÙ¡r .l7or7r

g¡rorl.nut¡ It Lr aþo r¡'r¡aüf¡l tc |pcrp tÞr plprttl

to ¡¡¡otly tbr trü¡ ê¡pt¡h brlor tíbe rurf¡¡r ef ?hr rqurour

ñ¡re l¡ ¡¡sh c¡'¡nrlrcato lba tl.r. tel¡ra to fen ttbc dsep

rù lrb 9l¡lrttr tlp t¡ ¡tro orl,ùl,eaf ¡¡nü r lg ¡serCË ti¡

æ¡ù br rll.orrd to rnrqr¡ th¡ fo¡r¡tlon of r nmrly ¡nrfect
ûrrrpr r¡aLt rrt alefrrlly ta tb. ryten of LO-Ð foo¡ t'Þl

troprrrhrr.'c n¡¡t bl h,cpt Coortr¡¡t durtng thJ rrDant¿E ¡tr ¡[É

Glrlr n¡ d¡u¡ by tærri.ug tü¡ rþolc appantur l.n ¡

q orAP
ñ-ÃE
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th¡rrro¡trt rt â5.OeCo Fi.nlly rpooiql o¡¡rr ¡¡¡tÈ Þr tet¡t¡¡

to cn¡unc Èþrt tbr dro¡r fe¡3 oq tb. frn .dË (rltbr tþe

t¡rlde o{3. cr out.ldo oUfp) of thf pt¡rttl tlp l¡ ttl¡;T

eßporLBrnt¡

ltr eor¡nt{Et cf ßÞr drvpl rt¡ do¡r r.ch¡nl'orlly trtfã6

r rfr¡lb h¡nd cg¡lnt f. thitr h6lnvof, blcuo t!r1f ùrdfos¡

JhlÞ uriqß c.Érln ry.ttÐt d$. to th¡ t¡r¡gp tm|Èûr of dre¡'l

fcnrde Forr rrapþ, ilü.¡ utfulg trc-1ry! rlo$cl 3h.

auþtr of drotn rñÍsh ferr4 rn¡ 1?OOo €ælnrqÐatfy il¡'

rü¡a of ¡ã, r¡rtontac cot¡¡t.lat t'¡ltat d¡*l¡r to Èhct ut.á ù'r

Pdlgde9, Éll 1Eúlatt6¡t¡d Èlcb fol.{od oû th,t oh¡n€:. LD tb

copdirotlçlùy cf th. rqlÐeuf ¡ibap ûc¡r a drop ef tb¡ Vrr1f

b:l,Sh rcrf,rtrnoc tclvont Ítat..d botr'rr¡r tuo ¡lrotrod¡rr

IloroYor¡ elthough thlr .ylt¡u toflcd for oaç prrütcuhr

rolî.nt lt rm found B.orlt¡ry to rrÞul'ld ¿t rrhra Ûht'r

tolvr¡t ú¡t ¡r.pl3.d by a¡rotbtr of dlfforrnt d:|lloctrt'o

GgË.tanÈ and drop ;;L¡lü) r¡d bc¡¡cr l¡coræ t'apraotte¡blc'

Tlt| rqu¡our tolutloa ulcá ln Èhe lnterfe.ol'¡l tos¡lo¡

.rlt ¡"!.l¡atr ¡r.l th¡ r¡n ¡¡ tbst d¡ortbrrl rbovc l'¿ l¡oClæ

Z.l for th. l3¡ü(Zlf)¿ùr¡otfrl¡¡ .¡D.d,n¡ttl. 'lãr l¡rt¡¡-

fio{¡I tcs¡[oan ¡ttìt *g¡¡r.3rt (ty coryar{¡o¡¡ elth tt¡'r

¡t¡d¡rd folv¡nt ¡r nr¡tLc¡¡rd hefop) brÙsren ùbo eborc

rqr¡oft!, rolutlea a¡d O.OOIM rc¡¡tlo¡r¡ sf, thr df (lr 5r Sr trL-

æthylhaxyf )rprcaf¡¡¡¡ ¡¡¡tpü¡tc 1B T¡rd.ou. rol¡rntrr
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sl-rrllarly tbc l¡terf,rot¡I trnri.o¡t r.Fc obùeL¡red betrl¡¡¡

tho aqr¡¡or¡s rolutloa c¡d ttro ¡nüt lolv-¡nt¡

Thç drn¡t tl'rr cf, all roltrnÈr a¡rd rolut:lort rorf

ncrauraú ¡t 25.OoC.

III IìESUÜTS A¡{D DISCUSSIOH

to tt¡¡ r:¡tractlo¡t of Fc(Itl) bt út(1.5. r.-tr1ætürl-
a

lt¡ rca¡lü¡ sf ùh¡ c¡tn¡ti.oa of lron(rfr) tolr rn

rquc€ú¡ ¡ul¡¡hrüo ¡olutl,on oontaLulng O.@lM troa(rff ) ¡t

Êt e.Ð bry ¡olutLæ¡ (o.O5ou, o.Oo2lL a¡d o.OotH) of tbr

¡nl,ns aul¡Irsto Ln v¡,rLor¡p eohont¡ arre 6lvon ln trbb 5.lr

uhgre tho pcrcontrge o¡tractlon E 1r sborm for ttrc tlrrec çml¡r

sul¡lhetc conocntrat!,on¡ ln cactr rolvcnt, ltrc ¡roreontegc

c¡tractl.on E, whLctr le tc¡lacd thc c¡trectlo¡r offLclonay

throrrgÞort thla tocüionr i¡ defl.ncd ar

loüDI lTn
rd¡em D lr Èbc diatrl,butlon raùlo dcfl,ncd ¡a ln Cbapter J.

rc¡ult¡ and éi,¡cr¡¡al.o¡n locff.on Br

Br ceæo¡rtratÍ.oa



lrb1e 5'1.
Prrcrntas¡ EJtrectl.e¡ öf I.ro¡(IIII foT

l¡ tq¡llou¡ O¡ranls Solvrntr

Pcsarntac¡ E¡trrctloa E

o.o5oil o.oo2ll o.oolll

10SolYut Df,elcotrl,c
oo¡,¡tr¡rt

Ben¡en¡

Tolueno

Chl'orobonaena

Trl.ohlor.otthylcn¡

Crrbcn tctraoh1or{.do

Chloroforr

Pro¡r¡rlrurr dloht.orl.d¡

2-rtbylbrr¡rL cb!.o¡:|.d.

Df.-{¡obutyl ls¡tqr

Motbyl t oo-eqrl' Ltoa.

n-deo¡¡c

Ito-aryl aqctato

E-eaùenol'

I¡o-a¡rJrl aXqohol,

2-r tbyll¡e¡y I ac llorolrr

Z-otbylho¡yl cldclrydc

72

J8

79

n
4¿

E8

67

¡1

æ

1ó

3.8

3'O

o

o

o

o

)v
29

3$

,,

æ

L6

l1

7.1
2.O

O.8

O12

Ool

o

o

o

o

2h

18

rE

L9

15

1l}

5.8

4.7

l.O

o.s

o.o8

oooT

o

o

o

o

2.8
2.gg

5.7L

?.42

2.21+

,r.81

g.gf

5.o5t

12.t'rr
tl'.9tt
L.99

h.6)

lo.to
L9rþ
16'oY

9.a7Lr

I valuo 3¡¡ t-chlorooot¡ar ùt l vBlut for lf-h¿PttE8Ð

11, v¿1us for Z-Ìropt¡ãoÐ LY rre.I¡rc fcr hrpÛal'dchydo

Y vrahæ for øothYl oollo¡olvû
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Iü rhæf¿ be pcL¡td æt thrt lúr np ef tùr lrtdr¡å

d¡æ¡Lbd tn rr¡rrfiont¡l roottou l¡ I to obÛd.a tfr¡ rr¡ultr

Ctvrn t¡r. t¡bl¡ 5rt l.st¡.oduoç. ¡ ¡rtl. tæqr¡frteæy ta tbrt

t&r ocnorntrrtl,es af ûùr +rlq. ¡ul'tËrF |,q' Èbl crl¡¡:lc !Ël¡r¡
rhLoh h¡r becn ¡hou ln GärPtcrr 3 tc Þrl th. r¡!û{ol xbtrcÐ*

rcrctr rl,th faron(fl$ rtl't nc* br th¡ rç fìÐf ..Fb ertrr¡lo

ætrnt. ÍÈil Lr beorurl r$ÐilÍblr3Í¡¡¡ cf tùe ¡f'n ellÈt

1n r gart;[oul¡r ortraLc rolvæt rl,th tbr qrranr ¡åe¡o tlllr a.

d..ortb.d ¡rrovforuly t¡n Cbr¡ltrn a ,ú 3, producr rn

¡qr¡t.llbrlrl rtrt$rr of, tù¡ t5l.E rtrlnbstr -rü blprl¡tbrtr

rbo¡l coqntlÊi¡r, 1r drprurloat cs H n¡t¡r¡r ef tb¡ orStE!'G

rol.¡tat, äorttÐrr tbr df.f,fr¡¡rn¡gltt rrt tl not bo ülfy Lrr3¡

E¡tüg ãIlr 16r ¡olsttnn¡ rù Ë 3.19 rt-noc th¡ a¡¡ountr of tb¡

anlrer bt.tul¡ùrtc prrreat d¡ tlr, crlrnlo nùaæ; rtll cnly Þr

tarl1¡

lÞr rbovt üffact r'fll rlr¡ h¡æ r rnlt l¡f,lucocr

cn tà¡ ¡lI nlrr cf th. i.tu¡rot Pt¡sta rfgc utloo

rquttlbpGisn of thc r¡il.n¡ ¡t¡llË¡tt rol.utl.sp *l,th thc lqurcur

f rc{ aI$ rolutloa rt p*l 3.1O ror. rul¡ib6.tc télð ú11 b.

¡¡tr*otod to forr *bo ¡¡tne ùllul¡ù*tc t¡¡ thc sr!¡alc $hlrllo

I{mruæ,t cf thr Iü r*l.ur¡ ef tbr ¡qurcur ¡ùaær rftæ

tquf.lùbr¡.tíoa tr¡¡.t4¡.nÈ¡ rhord tb¡ü tbe oh¡4;¡ I'n rqu¡gtn

¡ff vrlrr 1¡ 6cu clË n¡ oal¡r Elll, Þ.fEü fn tht n¡rgl ef



26).

O.Ot to O¡1O sh¡¡¡ url'ng O.O:pt{ ¿ri.ne cul¡ùrtc ¡otutÍon¡. ¡!d
negligfblr ut¡on urfng tàc rcro dllut¡ rr{nc tulpbatr ¡olutl,ær¡

Ia r¡rltr of thc ¿bovr ltÍftettoq¡ of thc nthed l't rru
d.cLd.É ùbs.t ùhJ'l wat ühe rert r¡tirfaotor7 qnd convcnicnt ny
to i;¡vertlSato tbo effoct of tbc rolve¡t for lihc rd.æ rul¡iË¡tc

oa ùl¡r rrtractton of lron(frt) ¡fnca olal'y a coúFtì¡tl.lt rtudy

nr rcqul'ñd. It v¡r ccnrLdc¡ed thtt ùh¡ asall. crrrorr

lntrodr¡c.d b¡r th,e abovr affoct rerrld ¡¡ot alter ths o¡rd¡r of
c¡trrot!,ar¡ cf,fl,olcncy for ùb¡ rn¡{rrt df'rtolvtd lq i¡r16ra
¡olwonta.

RrtLo¡ 6f rr{n¡ l¡Ln¡lúatr./a¡nl'm ¡ulúst¡.

fl¡o verqlaü:Lon tr¡ tbû nq¡ntr of tlrc a¡tnc bfuul¡ibrt¡

and rul¡ùrtr prcrrnt l,n tår oz6aul.o ¡trrcc af,Ècr cqt¡t$brrtl.æ,

¡¡ strr'aotcrf zed, þr tbc retlo¡ of ùhg -41r¡. btrul¡¡hrtt ùs tù¡
a¡¡l,no rul¡Èrüc¡ for ¡olutl.on¡ of thr ¡,nlnr tul¡Ùltc 1aiÈl'al.ly¡

Ln dtf,fcront rolwat¡ Lr d¡nonrtret¡d rn teb1r 5.2, Th.

rrtloa el r¡iln¡r btrut¡lraþ/tÀn rtrf¡úrrtc ya¡¡ êrtrrdrd
a¡ !,n Chrpter } rrptrl.ræt¡l ¡¡ctlon 3.J for O.OlOl'l

df (3,5, 5, tr:lr¡cthylh¡ryl)æfro rul¡frcCc ,rslntlæ¡ lritf¡lly¡
bf reuüLbntl.æ rith ¡qú.our nrl¡¡hrtc roluùlonr ooatatuLng

Or50td ûotrl rul¡ib¡tr rt g¡f trl¡r¡ of lÇOO rná ãolOr Ê¡d

6s¡flt'.lqt no lroll(f ff ),



Tablo 5.2

R.etj.sr of Anln¡ bl¡ulù¡ü¡ -r¡? ru-b¡hrùr

for rolutloan l^n lr¡lær ¡olEl¡ùro

Solvrat E¡tloof @
ÀnLn¡ eul¡ihrtl

FH e.19 FB 1.OO

Il*nçcn¡r

lolurn

ûblo¡rbonsr¡¡e

Trlchloreethylcnc

Carbon trtrachlorl.do

Chloroforo

prrorylcnr dlchlor:l'dr

2-othylhr-yl chlorl'de

Dù-l¡obutyl k¡tqto

Hcthy1 Lro-asYl k¡to¡rr

9-docr¡l
Iro-a¡slrl roltatr

B-oetræl
I¡o-a¡syl tlaoüol

2-e thytå¡¡yl rce llorolvc

3-rthyt.horf l *3'-tshYdt

o.ll3

a.L7

o. btr

a r39

o.13

0.tto

O rt,
Or 10

o.2J

o.b f
¡Ð

!ÍD

o.14

o.54

o.26

¡iD

1.51

L.39

L.,+,

l.b3
x.17

L.42

L.)'
o.86

1.gg

6.oo

UD

ID

3.)3
6.25

!¡D

ND

ND - mt dcter^r¡ú,nsd or¡!¡rg to prrctfo¡I dLfflcultl'o¡ ¡
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It or¡ Þt lcca flq trþ1e 5.å th¡t rhü trtry

rqÐcil roluûi,on¡ tt ?u eolo tü¡lr 1r qut'tr ¡ lrrl, rrr-lettæ

l¡ tbr rrti¡ cf rri,¡r btr¡rlpbrto¿/¡rl,nc üúFürtc for ûtffrr¡rEt

rolvrnttrlt¡bældboDûfDtdorrùr&otrrlttbrt&¡
rstu¡I, nrtrtlæ ln tü. cæoratfrt.ü ef rd'P rut¡ürtr l,'

not rt Lr¡fr ç lt *ould tglrrrr' À Ð.fCX sin rslutlea

thlsb osutrl.u O.O2O!{ rr*[a¡ btlul¡È¡t. r,nd g.Ol¡Of r¡ûH

llr¡l¡&¡tc louJ.d ban r rrtlo of ulqr btæ.lnülÙe¿/.dnÐ

ruf¡th¡ü¡ of O.5Or rb¡rru r rolatl'cn rH'Cb senùr!.¡r O.OOIH

rqlEl blraruÈ$tc .aå O.O48x ¡d,r rql¡Èrtr tcnld h¡rr r lrGfo

r¡' O.OB!. üt¡l f,ßoil tblrc tro ærqltrr lt o¡l br rÐÖl¡ tÞrt

thc a¡r? tâ¡gf oh.ast lr thr rrtLc of ¡rl,r bl¡ul¡¡hrtrr/adlt

É$Èrtr lr u¡ocl¡t ü üfÛb oalf r pl¡tlvlly tlaff ob¡ngc

lg tlro eeasrnt¡rül'on of ad.o rulÈrü. (frv. O.Oåtlt te O.O48!il) r

îb. üafl¡ttoq l¡l tùc ntl"o etr ¡o:[nc bt lulfË¿tlr/¡d.nr

rul¡ùrüo tr f,¡r l¡¡r actl,oc¡blr wlrra uÐtng ¡qu{rorll rolut:loan

rt Ë l.@ t*ofpt f,cr th¡¡o Gltol rrll. rthyl I'lo-r47l krÈocrt

g-eotarrol'r oEú Lrc-uyt' rleûol. tÈ. ntl'c'r for Ùhrr¡ tbf,'''

tclvrntt rp ü¡!ïr nrob gr¡ùrr tba tb*lr for ùhr rrltf,Dålr¡

Tbr Ñ|.aa f,or thlr l|] ¡¡ot Gl¡rr ht ny bt dr¡r to a Cr¡¡trr

rtrÞållty of ùbr l¡tlr Þirul¡Srùr l¡ tht.t hl€b dt'olrotrLo

ce¡¡trat rolvrntr rri¡rq8 t!rç- tlrclr tftrt.r rolvatt-g poÊto
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Anrqq¡t{cll gf JEb ad'¡o ru¡Str
!b ef,fcot e-f th¡ aCSF.SÐtlon of tlre alrta ltrl¡ålÈr

e tbt cttrotlotr of fi(ffr) ir clrrrl¡r rrad¡nt 1rür th.

srnrltr rh¡*n l^o tr,blo 5.1. Fc¡' ther¡ rcl¡lr¡tr la rùtcb

al¡frragtt¡|'en lr l¡nau, tù a'e€¡¡a yllo bc¡¡¡nr¡ tolr*ærr chloro-

bcnreH, orrte¡ Grtr¡ohlgrldrl .úú to ¡ rnrll¡'. ertæt ttl'-

cbåcrrctthyl¡ur lt crn bt rræ, tb¡t rt r üF/slnttrttcú ¡'lf tt¡l

r¡L¡r .rrflÈrt (O.OjOX) ¡Ûrfub l¡ ¡bor t¡hr ortùlæl d'crllr

aonctrtrrtloü tlrc o¡d¡r of thr r¡t¡rott cn rfflstæo1.. l¡

orr-¿on +¿tæblorid. ( tofurnr (, b+¡ru <

r¡å tËclllcrerlÈr7tær? fb. ard¡r of tbr ¡fif¡lçgltr rlsæ

for tho tr]¡r rul¡S¡rte h¡ bræ rhfúû tn Che¡Êlr b tc Ur

crño¡ tet¡rohl,orlö. >
¡¡å ûsÅGhtc¡ortbtrlg¡ enal hc¡oc th¡¡r 1r r dlft¡¡lùr

oorrrlaÈton Þrtrnra ürr fr(fff) ¡rtrrotl'oa offtcf¡!61.. rad

iftt reg¡çttte rt¡¡. f|e¡¡ rct¡¡tr La çþfeh tb¡ l¡ú¡r

tsl¡È¡tr fqrrr thc lr*arrt rgeæcrÈer brw thr lo*r¡t

r¡trratlOa rfllllol¡nsltr¡ r^gl Ëcûr tolv.Útr tE uhl'eb th¡

rd'm ¡rl!ñlüc fo¡n tÞi r¡llt¡lt l¡g3r\rætæ Èlrr thr hLghtrt

o¡tlrctlaE cfÊ[cÜ.æl'¡¡ ¡

Àt oegpeËtrtttesa of tËr EtÐ rulÊrtr, herltr¡

flGA ¡t O.OOlll tf O.(XÌ2ll Étoh ttf GorÐfd.¡ró to þ. brl'or Ë'h¡

ot'l,tla¡I d.c¡llr srnê{}'ttntf.onr tb ßtuttc¡l l| rorrdblt
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Élfûrnntr td tþ 1¡os{fff) ltt¡¡aÊl'cn off¡'ctrællr¡ æocpù

fcrrnr.àrthigù¡rnl¡refcrt'ËrO'OOIHlel.uttooinb¡qrr¡¡r
¡¡l rBuÉs tr b. rÞant tbr ru. Thl rll¡ùtlr lmr rrlul

fcr tü¡ cr¡¡boa ùet¡sohl'oçldl lclr¡tloql rrrr pæùeÞlf úgr to ttho

fæùth¡ÛG!¡l'ùrtth¡rrlerrrt¡¡fqrÉ¡toùcnßtEtúDttoaltbc
orlttc¡l d,orllr comscnËttti.ñ tr ¡rorcûrd rd ltr ¡oh¡tlæ¡

¡ù111 e.ætrt¿ ¡1srltroro

It 1r Lnt¡rcrtt¡¡3 to ætr tù13 thr hrcb*¡t ro(¡¡r)

r¡trrretlsq tfftctæoy fþoÚa ts t¡blr I.l nr ebtrl¡¡d u'l¡;

¡Ðr0l0tle$,lrrul¡årtræ1ut*æl'¡¡ohloæforr'¡sûtæâlr
rllrrûr b..q álccuü¡ê r5 cbpütc lt æt¡¡Lùt r¡d dtlaupltæ

rr¡ü!æ Er tbfr lt ûÐ Ûe trhc fast thÊù l¡ ùbtr ælpnù tlprr

1¡ m lnttrfcrrusl lE Ûh¡ ¡¡tpctton cf fr(fff) ùü tù'

¡tf,fÈttttea ef Èhr ü1Ð rul¡ihrGre Eolttrr, for O'OO¡ll

rût o.oo234 lntr¡c tul¡¡h,Èr rcluùl,c*t tn shlon'ofoÍr¡ tl¡r F¡(III]

c¡tnotfæ rfflolæ!.t rn 1ær tha¡ thÉ'Ü for rolutLean

of tbt iln escor¡tntfc¡ LE tho ¡elürntr l¡ *hioh reef,rGft¿c¡r

ærnlly oscst¡r üú ttcæ ocmrntrrtte¡¡ ltìl nt¡ bllerr tho

cr!.tie¡l d's¡llr oæornt¡rt1ro

fin. st¡rotloa ef,fror¡noy ;, ¡*ûrÞty ' thr

dfel¡otrl,e oo¡¡tast of tlra rolvrgt ü l'¡s¡ra¡'t lÞo{.r rþout

6.01 rEA tbr¡¡ Lr næl!,ßtblr st¡stLoa for l¡ûm rtl¡È¡t¡
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rolutlosr tn rt¡oaglt pcl.r .{rlrrút¡ rscb l¡ lrol-¡ltl d,cabol'¡

¡nd g16oùrõ.1) .yrt! ¡ft¡r rhdei,ng for 24 llâr¡rt. I¡l tb¡æ

Itaoq;ty Þolra .ÐlÇatt t¡ro folvlllt;r^Éar rnl¡Èet¡ l¡tË-

t¡tl¡ur anrr ütrT ü8ù. rr{ ühlr ry br il¡oet"ltrd rl'th tb

frr fr(r¡r) r-trractlon rffl'oi'ræ111.

Itr¡r rt'r talFr¡cl rnælt.a thÊ{E l,¡ bbl¡l f.l. îh¡r¡

gdærn. aIæ¡ lc¡ l'ron(fff )strrotl,o¡ ¡ffictæ{er eüE Urcuglr

trbe n¡r¡t tolvtrÈ h,¡ r vrty ter dtrleotrùa ûætlst¡ TÞl¡ t¡

ratt o¡rtrlnly Ér¡o Èc tùr lær¡ artr¡æ cf ?hr g'd.crÐf ll

ft¡l¡"nrrd l¡l Chrpttr 4, rl¡d th¡ yrltlnoa cf f-llt¡tæyctùrDÛl

ú lE E¡lrtr la Ëblr trlvtat rstllú æscurt fcæ thr lor

c*ù¡rot:lel cfflol¡oslcll". Äl¡o tbc rrtrrçülûn lff;toL.Dy

¡lf ûrc-lryl ært¡Èr ¡r l¡¡lnst fcr tb¡ rrt¡t .stFätt rpcld

f¡t6 to Þ. ugü,lou¡ty ¡.or ùE vl.er of ltr dfulret*lo eøÊcBt

rh,lob Lr rbut tbs nn rl ol¡lcrafcrr¡ H,ælvtrr r¡ rl'll È¡

a.æ bürr, Èhr rolubllity cf '*rtæ l¡r 1eo"'¡4t1 rsrtltr 1r

qutt h{.[" .rd lùr rolvr.nt l.t¡rlf !¡oü3¡.trä lÐ rurflo¡-

r3tlï. pre¡nrtl.r¡¡ Þotb of ¡,lrtolr h¡Ë bccu f,oürtd to br

r¡roelrûrd ülÈh Lcrr lrop(f.ft)r¡t¡rotl¡ry'. th¡ tülr:d

anonl¡l¡r Êta. Lr prprldÉ by 3-rtûyfhclyl ctrlertdr. th'

r¡trnoti.sn ¡lr¡rltr for tblr .olnttt rrrt br di'¡regrrdOd

borrror, f.Ë v{ru of Êhc uDE ftflatry lr to Ër roltrbl'lLty

of thr rd,nr rr¡l¡¡bato 1[ e-¡gE lh¡ryl oþlorddc. It 1l

aeart"ümod th¡ù üþl lÉ,re rul¡Ë¡to ¿. ÉÐt tn¡[f df'rrolvcd
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l.n thl.r .ô1Ð$t þut only forü. âß lrlttbl,r tbf'rrû Dùsro

é"tr¡nrllær A rl.rllar tf,fcat n¡ foryû for thr ¡olvrnt
dl-l¡aù¡tyl l¡cüe¡*er

À. hra rl.rrrÉ¡ b.ts rntlurdt for tù; roltrÛÉ¡ i!
¡rbtlob, rü¡¡lti¡tl,æ ef tù. FfDt tutDhrÈ. tr h¡¡ra Èo æor¡r

l¡hc¡r ¡g¡r.¡n ùo Þ. vrrryr llttl¡ ê[ffrrær Èetr¡æ tà¡
gtn¿tls rff1slrneûrl fcr ulnr rul¡Srtc oqcæùtrtaø.
ühtÊll rrr Èrlcr thr erl,ûlcrf d.orllr aoætnt¡¡tl'ærr I¡
oûblr rcrür tt ap¡rerr tbtt fìor th¡æ c¡¡.. tbr etrrottæ

¡ffialeæ!¡r rn ûrdrprd¡nt of tbr dfrlæÙçåc cor¡ttts! ct
tl¡t robr¡to îbi¡ l¡ rrl¡oubtr rlæo fçr ùh¡¡r relwntr
tbr rolvq,t-tüù!. rtrlptËto l.¡trrr¡oùtoe¡ rould bG Ërï c'llo

a

tb¡ lor o¡traotLoa rflltttl,cns¡r fior thl O.OO1ùI rd"n

¡ulpùrtr tolutien ln shl.orofor¡ srt Èc ¡¡¡ælrtrd Éüb tà.

¡ol'ïr¡t-r¡*lur rul¡ùrb l*Èr¡r¿tLona. Ia Cllptæ b tt ng

b¡¡ü ltrggrrÈrd tb.ù ryd¡rq.a bçüd fcrrrtiæ Þrtr¡æ tzb

protan r,tt¡¡h¡t tc îb +rternrry ¡ittcül¡ 8ùü .Ed th.

çhlorL¡¡ ¡üary¡ of thr æl'ltøtr ¡ãú b.ùu¡ar tho rÊtdl'c ¡xaotcar

rtt¡chrd tc thc ehlorofo¡r upþcrrler ¡¡aA tËr rul¡ihatr g¡¡toupc

of thð rrrt^r. rulù¡tr ro!,tou¡lrr P$lrt'ratr r3gæS¡t*¡o' of, thc

r.d,ne ¡lul¡lbrtr. Th1r tol'vrst-æl'uþ t"ntrnot!.on rt tlro

latrrfrrr ültb th¡ r¡Êrrctian of fr(III) ry dfsotl,¡g thr
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sbttlty of tb. lul¡tb¡Èo glro{¡D to ooqrl¡¡ rttù r¡(¡¡r)' rn

8 .clït4t ¡rçh ¡r tæùo[lorolt|¡yl6 |t ¡p¡¡¡rrr Êhrt t'Èr

r.trünt-td¡¡. rul¡Ë¡Ùr l¡tr¡tøÙlesr ¡p 1at¡ tür¡ Ln

ohlorcfel, ri.rnr tù¡ ¡o¡uttr of th¡ YAloel't ty .ùrrdLl a€rrt

rftb üb .{6tÐrùlea tbt ÛÈrrqr 1r ron qEra3rtLq 
'f 

tb'

r¡tr rut¡ihrtr 1¡ trrleblorÉùhyl¡ßlr. -{ccÛrÚf¡gty tU rr(ff¡}

rrtr-rcütæ rfflclcæ1.¡t rrr b{gb.r l,l¡ tstchl¡rroct¡hyllan tt¡tn

la ¡hl'craforr,

a

tù¡r Lr r fl¡Èe* facÈor *f,eb n¡ br I'q¡ortr¡Ê

l^a d¡tcnf¡ú,ng tlre ¡btrt tty of r Fûrtleul¡r ü¡i'Ee Ürrlphn'tr-

rcltv.ãt ryrt.r fcr ¡¡trcstfry free(ff$ fhll I¡ trh¡ ¡uor¡at

of urtrr $roGt¡3.d rltlr tù¡ cr8¡alo ¡Èr|ro Î*bþ 5.J

gtrü. tbt rotr¡blllÈl,cr of *Èrr l'lû thc tlrrl'o{¡. tl¡rl ¡olvrntl.

It orn Èr ¡æ¡ Írs trblr t.3 tbt thær rolvont¡

Ln rhlcb ttrcr tr acg$Gl-b,lr fitrlüGtLo¡¡ cf fæn(Ill]brvr.

5cnrnlly, l¡ttfy l¡r¡gf rffìlnrti¡¡ fer ntæ, rdrrmr th.

roltùLlttLct of ¡¡t*r Ln üe rolvcntr ln Ëlcb ùbrrr Lr

æ{rd r*t¡rgùto¡ o;f f.r.cE(¡Zf) enr gultr rnll. Tül.t ruggrrtr

tùrt ùbr ppreror of rpprral¡Ëþ r¡¡st¡ of, ntrr ln t'hl

cnr¡to ¡Èê¡. rry hrvr r¡ rf:flsù oa tl¡e l:mt cf I'rtrÛ FII)

r¡tr¡otd Þy th¡ rslne rtl¡ü*tr. îh.l,l¡ tf eotEær rUlrld

be r¡Ppot¡lly trt¡c tf Èht froa (¡II) - rdrã rul¡Èrtr ooqrr'e
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I th¡¡r vrlutr rrl 61lrn 8l ltor GaEÊo þr rultne
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l't^t tlrt¡ Elu. tf *strnlly fsrr þO-ootl¡ol uhfob Gentrl'El

rt¡rt l.lolrre
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42.
or ttú e¡trrottû rpeolrl lrr ulft blr ts rrtrr: Io tlotf

ft i¡.rr for¡¡rd ùbåt th¡ l.r.on(frf)oorpltx (f)¡ ¡¡ dnrorf.b.d ia

Cbrpüer l, v¡¡ ¡olrrþ1r tn dr¡7 Lto-cryl aloohol 5lvlng r
qtritc c¡ar, at¡bll colutto¡¡, È.ottrËr¡ rhæ dlrrettrd t¡

tre-rryl ¡lAolul uhicl¡ had brca r¡trrrrGrd út Gh nùrr th¡

rolpÈfs¡ bcsro, oloudy e,d frr¡to hydrotfda Ë! plìlol¡*bt.d.

It rpp¡asr, tbrrcforc, that thr osq¡l'rr (f) il rordf'ly

hy-ia^nofyrcd fn orygni.e ¡olvontr oatrl.si.ltú aPPñ¡Gl¡þL r¡ou.atr

of aGrrf ¡nd Go¡¡;equentty thl.¡ rould l.rd lo a.n ürt¡.Þitfty

cf thr r¡tnctcd lpeol"c¡ l,n rtsh rolv¡atrr and 6É,vr lor l.¡o¡
(rrr) erGætlen rfflsLcnol'e¡ r

î¡o pürno¡ of, .ppñ¡ol'eblr uolat¡ of n,tcr ln th.

orìg¡nio Dh.tü tt probrbly s osntrtbuttry fsGtor tourrdr 1or

trea (ltf ) rrtn¡tten ¡lfLsl¡rLæ ¡

thr nrtrn"¡ anf tb¡ r¡inc

ft ir grrl.to r¡ll. b6J thrt thl n¡trm ef tb. ¡rú,s

ttæIf h¿r r vaty ¡tæng Laffuons. cü, thr ¡¡t¡retleÈ ln r

rolvrnt c¡tncûLen ryltrc, ¡¡lrl lt trrl b¡la ruggøtrldfl æ.t

thr bactelt¡r of Èh¡ î+{rti fl frylortrat l¡ ühc r¡t¡lctl'Ûlr of

r lnrtl.eul¡r nrtrl lptcl'.t fror tbc rq¡¡rou¡ ¡ù¡¡¡r

IÈ h.r b¡r¡ lt¡oyn l^a ch*ptæ I tùat Èb¡ ¡a.traotLoa

rf tsldr f.t rÈ¡o¡gl'y êcpcadæû s tb b¡¡lcfty of tbr rûlnrJ
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¡nd th¡t h!.glræ oquLllfrr{lu eon¡t¡ntt l¡ro obtrl¡cd for thr

Ð¡Fr br¡to rcoonrtrrry rn!,no ¿f (1,515,ttltËtþfårr-¡rf)¡¡.nr tb¡!
for tt¡c Io¡a b¿¡l.e tcrttary ¡a{¡¡¡ t'f{.(3, 5¡5ttrl.æthylbayt)rd.na.
À rlslt"er rff¡ot h.a,r bcrn sb¡oprd t¡1 th. fæoa(¡ft) atraotton
uort, altbougb thc drcrc¡¡c 1a thc c¡tractl.c¡r rffiolcroy uriag

thrl trrtlrry ¡ul'æ Ln placc of tbc t.codlry u{.r. *an fÖ¡urd

to bo far gnrtcr ùÌ¡an wl¡ ob¡cr*rd Ln tÞ,r rulphterlo scld

r¡ùraetl,ea ¡!¡¡¡dJ'tor trogltgfblo orùraetl.o'û of tren F¡f)
ocourred utl'ag Ldontle¡l' oorrdltl.o¡rs to 'tho¡r æplayo'd fer thr
votlc r¡l.th ttro reoonda¡y ar¡ú,nr

Tbt ütcrrtlt. J.n Êh¡ ortrtotlon of Lron Ffr) la goLag

frer ùrrr 5¿¡s b¡,rl,o cccoadary anl,nc te Êlr¡ le¡e ba¡fc tertlary

r¡d.st 1r prrobrbly nat ¡al¡¡trd ln tbo ¡lD é,i,rr¡où lra¡r ùo t}rc

b¡fLctty rr fu Chr C¡e¡ for th¡ .¡,trr3tloü clf ¿aldrr rlncl

tbt ¡*trre tloa of, l.¡on Ê¡f) ectuan v!.¡ tb¡ qurtrrnrrT ryrurrtr¡

rulplrrto t¡ rlrl,cb tho borte qf,Èrogpo rùor tr nlrur*ly

p¡otenrtrd. Eûutv.rr tbc lffrot c¡a br e¡plot'rcü by

aonrl.êrr.Lng th¡ tndr.roül,rrr cf,fæt çrutÈtng Sror tln rllyl

ehalnr ¡ttaørhod to thc rrl,trogea rto¡, Iùrloh¡ lf ur l¡lrÐ

thÂt thcfr l,r lattrrr¡tloa brtnæ tbo ¡rrt¡ùrtr Sfos¡¡ end

tlro qrnt.rn rlr lænl'til 3re$Pr Ú1ll' o?frot tÞ' ßbfr'tüy of

th. rul¡ihatr trcqp ùo ooqrlcr rt.tb t$Ð(ilÐ.
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Iù rhæld ba l¡el'ntod cut tbnt tt nay æù be rc

E ab rn Lnduoùlvc at a rtorcachorl,e¡l ¡ffect al'n'c¡ tt hr.

bæn .¡.æl& thrt tbe fadu¡Èl.vr stîæt rr¡ulttng fror r

ch¡næ ln ¡1lr of tho rllryl ßFæP rÈt¡sÈryl to 3lro nl.truSen

rtor dore not Ia¡d ùo rtrongsr hydrogon bæd. rLtl¡ cth¡ncl

t¡¡ übo dLroct{on ¡rncdLeÙ¡d l¡y tùe changçr ln rlectro-

ncgatlrrl,ùlr produccd on thr nltrogcÃo

IG 11 1nùere¡Ùl,rg to noÈc thst Ln thc csta of tho

tcr-fl¡rry end-a¡ rnl¡rbata¡ dnor übcæ 1r only onc proton

attre,hrd to oech qurteranrr¡r rrLtnogcn rtol, thcn¡ can only

be ono hydrrogOn Þorlil to r rrrltrÈrGc grroupo In ttrc oar¡ of

¡ihc reoo¡*dar7 a¡¡l,ne lrflpù.otc, honÖ?er, thsæ ¡re twl ruch

protonr, r¡¡d thls Brcôtly læner¡¡¡ ttrr porrt.btlLty for

t^nürrtetl,en b¿tr¿ecn thoro a¡ld aulotr¡tr g¡rotlp. ¿ttacbcd to

uclghlbur{n6 rsLna rulphatr ælcculsr. Ilcnor thie ny

rx¡lhia rlry tb acoondrrç aqlns ¡alt¡ rtì¡ l¡ttr¡1l¡r ¡o¡c

bÅgùfy ¡€gao6¡ttd ln e.r+¡rÍ¡1 tslyç¡tl Ùhc¡ ùbo co¡rcapendt'n6

t rtfcry ¡tl'ree ¡¿ltr.

.rbo i.ryloftaDca of tho LnÈcra.ctio¡ brùrr¡a üb¡

protonc ett¡obad to thc guat.rnar7 nttregpn ato¡ of tl¡c

f¡lat.tra¡¡f ottloa a¡rd tb¡ e¡aocLatcd rulpbatc grrup bloesrl

EFfìt rlgrrtfle¡nt vtron ro oonsider th,e ¡¡t¡actlon loohrnl'er¡
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iù¡clfr ?o do thLr¡ l't 1r fl'rlt n.G.l.r¡lr tc tíæu¡r tlr
.urúrolætf.rltÍ of tbr aü(3r t, 5, tr1nthlrfh.Efl')aæal.u
rul¡lhaÈer

2o xt çJrrfa€.,-Aßttültv of Dt(å. q {.trfDtbr¡å.rrf,¡}-

rylrr SefqþrÌro

î:6 toter:ñcl'rl tcn¡I,¡¡nr (dyærrio/a*) Urtnæ vrrla¡r

tol,voat¡ gd brûyrrn O.OOI¡{ ælutlonr of th¡ rd,åË rul¡lbrte

L¡ tû¡r6 relrtntr nnÊ rqrngt¡r ruXIË¡Gr reluti.en¡ coaùrfnr'E

lrcs(tr¡) rt 25.ooc rn gl'rra ta ùrbb 5.[.

IÊ l¡ ¡r¡.t ¡3¡¡9rrs t¡¡rt¡f ulræ rd¡trr 1r plrarü La e¡nt¡st

üfth rn qltr tbr tstrr1fEgc brta¡ra thr trr¡ ffqrrfdt hn¡ ¡

cætnot1l¡ ù¡tdcaay chl.otr 1r rtprrorented ry tht taùtrf,rolal

tcnrlæ t . For r ltqr¡l.d aræh er btrtqeol' rhlol¡ esnt¡lnr

pelar g¡lñilD. Ghc rrlue for tho tstlrfrol¡l ùrnltg¡û 1r oaly

log dü.n. /ø tl-rr,o {:bo hrtrnetr æleaulot scæ¡nt¡rtr rt th¡

641-ntæ l,¡tçrfts¡ Êorr thr rr¡ntr¡lcn betrcrn fùc prckrd

¡nd orú,rnt¡ùrd æbsalr¡ offrt¡ r¡reú¿t tü. t¡¡¡nl

contnotil¡ Sradræy ¡* thr lntçrfrcr. thLl Lntrrftol'¡l'
proklne oc{o¡rrt bearup tbe ¡ntg Ða¡oxyl gfoæPr er¡ rcc¡fl

fr6r übr o11 lrto fu rrtrr l¿lr¡r ltrr¡t¡C tb¡ ¡o¡-Eotrl8

dtryl ab¡l¡r¡ tnrrrré l¡¡ th. cûlo tlrr rrrslt l¡ r Ütltr ef

lw rtr¡drrd fnr çlrlrrgtr.

f r¡nl tbo orgrnia Èrllo
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Interfacl.rl Tenrl.on¡ bttrren rom pun rel'vut¡

e.d an aqr¡cor¡r lron(xrÏì tolutton

Pur-o ¡olvcnt
ø-(drr.úaal

O.OOIü rn{no Sulphrte 
^:Solutl.on c (dync t/c;sl ¿Je

tlc¡¡rora
1o1¡¡sn¡
cblorobe n:rÐû
ll,chloroothyl'en
Crrbon tctr*ehlorl.d¡
CIlrloroforæ
Pno¡¡rhnr d!,elrlsrldl
2-rthylhc¡yl chl'ert'do
Dl.-isobutyl k¡tonc
Irfrthyl tro-aryl lcctem

I!-dlcam
Ieo-a^uryl aectsts
.Eloct¡¡rol
I¡o-a¡yl eloohol
2-c thylha¡yl c.l1oto.lvr
?-cthylhaxyl aldshyd.tl

3d.7*
¿?-17

b3.o
J8ré
hf.zt
90..5
3k.9
lr3.o
22oT

13o)
23.5
1Oo8

8.73
5.45
3.fi

L2.,
9.9O

l2oB
11o9
ll.2
16.8
lb.9
9.6o

10.6
9.36

10.6
9.3O
g.5l
5.95
u.6L

22.4
19.8
,o.2
26.T
j?oS
L3.7
ã).o
33¡$
lÊtl
9.9*

L2c9

LjO
O.2Z
OrlO

negllglblo.
- -

+ lltoratu¡¡o w,lue¡lÍ, ftcle a,rr¡ the valuar for ttrc Putìo

tolîtntt ¡glet¡ t pql¡lr urtcrr bonoYer¡ a¡Û crpàft'nent Co

drtcrrll.¡o thc ntluber of dropo for th,c syftcs Frrto bânsa¡Ë-

p¡rrc ntor grve tho ¡an ro.ult at f,or the ryatÜ! IIrf.

bcnæa¡ - .Glr¡iooril tr"on(rfr) rufnh¡ùr rolrrtl.on lrrd hrnal

it n¡ eonclud¡d th¡t th. lLtarrtrrc r.¡lrú. for th¡ ryatoar

rt|n6 ¡n¡rrt ntor eorrtd be uglú ln tbo ryrtræualrg tbo

frcn(rfr ) rr¡l¡¡h¡úe rofu¡tl's¡e

*lr vrlrrl for thl.¡ tolYcÉt not d¡trrnf.ncd.
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For r tbr.r Goll'€a.lrt ryrtcæ tho ¡l.tr¡rtfou 1r ruq¡

rL4l¡rr snd for r ¡olutl.o¡r of butüogl' dLæolvcd Ln bcn¡cnc

edrorbtg ¡t tbs lntcrlface rga,l'nrt ratrr, tlre aleolrol laolooul¡¡

ega{rr nsk Lnto ttre 1ntcrfa,ar thu¡ r',cdt¡el¡g tlr¡ contraetLle

üradrncy rnd honoe rrdueing tho vrh¡¡ for t'Èrc lntorfacial

tcnrf.on for ¡nrre bcnsc¡rGo

d, ¡r¡brtanco ïhloh tcndr ts prok l,nto thr oll-reter

Lntcrfa,cr thu¡ reduclng thc l.ntcrfac1el tsnrl.on 1¡ tormcd

a lurfacrra.ctl'vc ¡g3ntr

frrola the ra¡ult¡ fborr¡ Ln trblo 5.|l 1t can br tt.¡r

that d1(3, 5¡ 5, tr:trrethyl¡acryl)aææoal'ruo aulpùetc L¡ r rurfacco

retLv¡ eg:cnt Ln cortai'¡ ¡olvtntÊ .1$eü Lt pnoducca qrrltc a

t¡rgo d¡srsaco .l.n ùhs !,¡taúesl.a1 ten¡l.ou Aa bctwocn tha

¡nrrr. ¡ohrnt arrd thc squeous l.ren(frf leolutlonr Th,orc

rpprcrt to bc a corrrl¡tl,o¡ l¡otwocn tho lowcrlf'n6'of, tho

lnterlÎicLel ten¡lon å^nd th. c¡treotlon c.ffl,el'ency al¡ce

¡olutlona !,n ùhorc ¡olvontr i¡ wt¡l,eh the ad,ne rulpttctc

uùr¡ot¡ f.ren(rll)üal'l chcr tba lelasrt vulu.r forAcr.

Thc onr r-ocptl'ol Le 2-cthylb.cxyl ehlorldo buÙ, e¡ has

bern ¡cntlon¿d Ía Chapûrr l, l!.ttlc rolLaæ¡ oas be pLacrd

on thc rr¡ulta obtai.¡rd for ùbl.s lolvcnt el'Ãsr lt la

rur¡reotrd tÈrat ln 2-cthylhcryl ohlorld¡ th. es!"ae rrrlphato

doc¡ net foru a trtrc rolutloao



"78,

Gat\t l'r ¡ltc t ocrËl¡tloa b¡tsrcn thc lcr¡rt.u¡

ef thr ilùcrfeclrl t¡n¡læ ¡ud tùa tcndrncy for thr a¡l'ut

¡tr!¡¡ùrte ta forn nloellcr, rbicb ust¡ld bc oxpeotrd ¡Læc

both r¡r dr¡¡ te tlt tcndonay of th¡ Po¡¡r 6¡"æ:Pl to . àtælpct

fros thr nmppoXar ¡olvsnt¡

Ths I'orcring of ttr¡ lntorfqel.al tcnrloan for

ohlorufo¡.a a¡rd pro¡rylene dl.etrloridc are largcr thrn onc

rould cr¡ract Ln vl.cy of th¡ ab¡ca3o of ¡f,cclle fortatLon

ln thc¡c ¡olvrnt¡, hôrcvlr, s¡ crn bc aoan froq trbl¡ 5e4,

lùc fl¡rl vclu¡¡ for tþc Lnt¡rf¿cl,al ten¡loa¡ of 1618 ar¡d

lå.9 ôyøs/eø reapect{voly for tþc añl.n rul¡lhatr colutl.ont

¡¡t ræ.sb¡t bLgher thsrr tholc obtal.n¡d for ¡olutlon¡ Ln th¿

¡olvcntl la rlrl,ch tlre a¡nlne aulphate dooa aggrogaüa. Tlr{r

ar¡gêi¡tù¡ ül¡ù the ¡urfaco Conoentratl.on¡ of ttre amLna

¡r¡fghrta i,r¡ ahlorofo¡a and pro¡ryleno dlchlor:ldc ¡,rs lovor

tfra¡r for the ot¡rår ¡ol-vcnù¡. It fe lntero¡tLng: to ntrt¡

thst tt¡c tattrfacial ten¡Lon¡ for tbe ¡d,rn rul¡ùratl

solutl.æ¡ Ln th¡ ¡o1yost¡ Ln uh{ctr ¡ggr.gatlon docr occr¡r ar!

¡11 ebout thc frp{t vrlr¡T of 1O-12 d¡yuicr.fer ah¡Lotr .uggcltl

thrt ùhr ¡u¡{tec Go¡loQnt¡rtl.c¡a lro Yonf ¡Llll¡¡r for osob

tolvant-.

It¡ Yalugt of ùhe lntcrf¡clal ton¡lonr for th¡ otb¡r

tol.vrnùt¡ rh€un Ln Èablc 5.b, in r¡hLatr t:rorc !'r p;gllgiblo
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.¡tüaotl.s .f lrroa{ EÐ rnd n rctrfrt8tl.s ef tbr rd,nr
¡ul¡ihrCl¡ lrrt gtÐr¡l'ly qsfto 1ery É,teb dæoartnüæ ttrr
tradcnoy for tbc rolvrst¡ ùbnrelrrr to eoæætntr rû ùh.

oll-r*t¡r lntrrfro.r tha LÉtb1ùlnt th. rd.orptl,o¡r of tlro

r¡t¡r raltùrtc at tbr l-cù¡rfegl. thr tntrrûrolrl t¡atl,ñ
r¡lur fer lle-uyl aootrtt 1r fÈrftr rnll' rtrd t'Ë. lor¡rdn€l

of ühr l¡tcrfaol.¡l toa¡l,ea dt¡¡ to tb¡ prir..æl of tbr ¡.û1ä.

rrrlghrtr L¡o tblr ralvrnü 1¡ el'ro rnl.l rhlol¡ ukr¡ thl,r

rolvraù r.cr ¡ot ¡uoh rn rrornly rr o*¡ nul,d tÞtnk f:Feü

t¡þb 1.1¡ vhÍolr rhoxr r¡ ertruly lo* .ttrlctlon for lrc¡
(ffi bf t¡¡r ælne rul¡Ë¡tl Ln th1¡ tolv¡at lÙrtoù h.r¡ r
dioboÈr:to ooarürnÈ nry ¡Ld,l'¡r Èc cblcroforro

flr y¡lsr (Ztrl ilyløplo/atl rh.oru f¡ Èabl'¡ 5.å fo¡ thr

ùntoràof.rl trnrl,on brtvoæ, g-rûrcr¡l rD¿ thr r$¡ürur rrd IIr)

¡olutl'on fr næb l.or¡ot ûär¿ tùe lftrnrture vrl,.rel6 of

fi qlælúø tor th* l¡tr¡f¡oL¡l tcarloa botr¡¡a thlt ¡olrrnt
rnd purr Ëtrr, rnú hæ¡ rurt b. &ra to übr p?r.¡¡Ê. of tb¡

frpa¡rlty 2rb{rtorl¡lÙhr8nl rhl,sh fu u*d Ln tho,tlt*r¡tlom cf

*-dröt¡r ;ßroü otb¡r byüæorrbcnr. It nl fomd Lr¡to*¡aÞb

tÐ pr¡rl'tY t|rc rolrent ñrrtlrr by fTtsti'cntl.on¡ 
"h.

$rà3rrta e.f th$ f:nrrfÐ ls t*trc p-droror, It h¡r betl
renrtlsmod alprily l¡ prtÈ*Þly tb gat"frofprl rrleoa *$r lor

1re¡( IIf rrù;rsütcn rfflcloaol,cr nrr obt¡t'nð fcr r¡l'r

rufphrÈe rolutiær t¡ Èl¡f¡ rolvlatr .rd rlro lby tho
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aggnegatloa of ¿¡¡ ¡rnl¡c rutDilrato f.rí n-dcca¡ro Yt! found to

bc consLderebly le¡c than clpeotcd for a ¡olvcnt vith luoh I

low d{clgctrLc Gonltanfr

Thc LntorfacLal pechani.gm for thc cxtractlolq

Fnon thc rbove er¡Ldcnoe fof tbo "*'¡¿screctLvl'ty 
of

tlre dl- (3, 5rJ, trLmethylþexyl)emonJ.un sul¡rhatc in varLou¡

organl.c ¡olvent¡ it tc€Er. falrly c6rtair¡ that the a.uLnc

rulphatc Ífll be orlenteted at ttre f.nterfaôo Ln a Es¡r¡ncr

suetr ttnt the polar aulptrate grorrpt 1111 Penåtfat€ lnto tho

aquoor¡r phaac learrlng ühc l-on6 chain allqfl grroupt luuerccd

|n the organLc pha,re and rlth ühe quaternary nLtrogen atomr

alJ.gntng ütre lnüorfaccç

According to ÞlcDowcll and c.r.6 Lor valuer for t6c

Lntcrfacial ten¡lon¡ betrrsen ¡olutl-on¡ of allcylannonLus

aul¡ùratea fn certaLa gol.vonts and rqueoue oul¡thatc aolutLoa¡

lnd.Lcq,tc that ttre rulptraùo pg'rt of thc a¡rLna aul¡rb-ate rem¡j.n¡

rtrongly a¡soclatod ritb the orgalJ.o quatonrary ¡ø¡nonlun

gfoup at the Lnterfaec end Ls not prcdomLnantly lontt€da

Tl¡c reacon for tlrLc lr probably tr+of,oldo FLrltlyt

tbo vcry btgh conccntraùLon of, sulphato lon¡ Ln tlre aqr¡eout

¡ùratc wor¡lð atmply by a Ea,¿t actLon cffect tcnd to oppose

the j.onizatl,sn of the aul'phatc lonp aùtactred to ttre quat€rnarT¡



it81.

rrlül,tl gËfir¡!¡t rt th. f,ntrr.fror. 1l¡l æoorÉ e.nd rorll

lqnrù3lt ¡rr¡.en for tbr arrtnc .ulDÈrtc rol.or¡b rtatnla8

f^r¡fply t¡rt¡¡t tt ùhc l,æt¡¡fror l.l Ëbr Lntorrotl,oa

(ry¿rsrg.rû bandf,ng) trtrrcn Ùh¡ proÛeal rttrobrt tc tü.
qrrt r.rrrT ¡¡1tÍo6ru rtør ¡ad tbo ll.ool¡toó ruf,¡ihrtr 3ræp

cf th. s{o rul¡årùr rlcoulor IG hrü bffi daoa¡ÙrrÈrô

tn Ch¡pter 3 thrt ùht. t¡ùr¡rctlo¡ Lr qr¡[t¡ .trtüC rl.üh

dl' (!r 5, 5, tr|.nt'hflhr¡r1)rædur lelgbrt¡l¡

In vl¡r cf t¡bi¡ tb¡ latrrfror ¡¡ohe¡lrn for

¡¡tgotl,æ of ¡rtrl lp.ot.. Èy ¡nl,¡¡ ¡¡lt¡ .¡ ül3g¡¡t¡d Èryr

tlaDcurll rúA C.¡-6 broæc aolrdlagty rËtrrctlvr la tbl

prrront .ytt.lr. 1ã. d, (,rr rr 5, tslæthytho¡rl)ærrrun

tul¡lùrt¡ rolcgtrlet brfug orLrrrtrtrú rt tha rqu.m¡a-orïl.nfc

l.¡trrfrCr ln rr,æb r Ë!r thrt thc rt¡l¡ùrto CIlEuPa 3.rlr

¡lrralt¡tr lqtc th¡ rqteot¡l þyr¡r but ¡ùlfl rrnt'a þrld rt

tb l,at¡¡frcr trf hydrg5rn boarl:Ir3, lr ô¡orÛbod rbotr,

p¡¡cvld¡t for thr fe¡¡¡tl,os êf r¡ t.ntrrÍ¡ol,rl eoqrlcx brtrræ

thr rrú¡ibetr gronpr Ëttd rt thr LnÈcrrfrsr rnå lrlr(Ïf$ tltæl.ll

1,rgn tbc rqurouc nü¿p. ?h¡l tnnrfiËt¡or ef thr coryh¡ tc

ùhr ergnnlo rh¡rl¡ t¡t6 eGGuñ b':f rlryl¡ ölf;f\¡¡toa rufy fre¡

tbr l'sùrcûoo.

frt c¡t¡r¡ttca bah¡r¡lo$¡¡ ln ôtffrrÜrt rolwntr ft'Ër

ta qrrlt rclt ülth th¡ ¡ÞoË tÞcery ¡|nae thr prt ¡f,flaL¡at
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.yrt tr .ãplo¡r rolrruùr t¡ whl,e& {åc M¡o¡ra boqdfag brCç¡¡l

Ito protæ,¡ rttaohcd ùo thc qrrrùCrnrr'¡r attre¡m¡ rtoo rnd

tb¡ ¡r¡ostr¡trd rultfu,te greqn lt rÈrroagert¡ r¡ abrËot|rf.¡ld

by rtoollr fo rr,tteq ¡ad È¡ær for ttrcro lyltllrlr n rcr¡ld

rrpect tcl h¡r¡ td,no rul¡ñ¡b ælsEtrlcr oæratrrü¡ü rt th.

.#tro¡rr-ol:Gg¡le tltrrf¡¡r f¡¡¡ply l,¡ fil¡r rrntenf¡.ü folr¡o

ltr lclvlnt chlersfsru væld tañE ùo Þr rn ¡¡¡¡t¡'t

¡l¡or Lt br. broa ærg6ortcé fur ehtpùü lr tbrt ùÈr rbloæ¡ of

trl¡û. rul¡bür doçlþr l,¡ thlr rolrat l¡ éur to tha

ngtaorrrnÉ of Êhc bydrogg to$rllnS boÈrçrs th¡ proton¡

rttrcbe{ t6l üht qr¡att¡a¡r1r d,trv{fca JÈ4. rDÁ tbl l.tÕ.Èl'åt.d

cr ¡r.13hbor¡rlry r¡1¡5¡tl õirs¡Pr þy h¡drosn Þcadllg to tbc

rolvapt ltrolfo HÐËtÐgl, |'t ny b. th¡t tb rd,¡r trrlpürtr-

st¡loæfo¡¡ iatc¡.¡¡Èlen, rltùot¡Sþ Ë.fag rtroq rs'qq3þ to

l,¡trrtr¡r 1lth th¡ lntc¡¡clcr¡ul¡r bydrogta toa¿f¡g tl¡¡l

prreæn3t4l rtæll¡ foræûlc,¿¡ Lr aot rÈren6 ¡na¡glt to

off¡rt tho tnûç¡elcouler hxrûlqpn boaålng rnd tlrrrt Lr

ftlllr l,n faot, lda i.ntrre¡tl¡s bctrlru th¡ PñÛtæl

rttrshr¿ ùo ç1r qrn*¡rrnrr1r nl,tæCrn rtcü rsê tb. Ú¡ocl'¡teë

rut¡Èr¡¡ ß¡.oüp of tü¡ r¡l.nc rul¡ù¿Gr oelroulr. Altcrnttrcly

th¡ ohlo*rfion plcqub c¡n b. tlXotr¡nd r¡ rotiûa ln ¡

Þr{.éCtag f.:ptrLo¡n ¡tuor t t ir qlç¡ is tbt lt oa¡¡ forr

bydrûgt¡ Èond¡ to bçtù tbr qnlter-æY tru¡,ril crtloa rad
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to tbr ¡r¡ootrtcd lr¡l¡¡b¡tr ãroüp tbü. l¡¡rrd'¡e thl rd'nr

nrl¡å¡tc rclror¡lc tatroù aù tb LatrÉrcro

etcLz

ot

For tth¡ vrry ¡nl^er rolvr¡t¡ ruol¡ ef llo-ryl 8¡ooüü1

trd g-æÊ.DÐl th¡ ¡l,tr¡¡ttæ 1l probebty rrrry dl,ffrnot rtrco

tbc od.nr rul¡ù¡tt *þar¡lor üc lct t ' ¡[ to ooaanat¡rtr

prrofonnttrl'ty rË tlrr Lnþ¡færo It tr dü'ffisult tc

læ3!rr, he*cwr, th¡ù the ooæeutr¡tf.ou, of rpùn¡ rul¡ù¡tl

rt Ètrr tat¡rfaor 1¡ t trc, aYçE thæCÞ thr I'onr¿a8 cf td¡r

l"atæfiol¡l tærlor¡¡ of rürom3ly Polrs ¡clv-r¡ûr 1¡ ï¡tif

rral'lo llræo Êbr t4unat tb¡t th. fctlnæ cf th. r¡rno

Í¡lfb¡t tn teÞc¡e rolvætr to o¡trrot Fr(fff) tr ûuc ùo tho

rlnc ooto¡atrrtlcn of üb¡ rdÐ ruf¡Èrtr rt tho l¡¡tr¡rfac¡

'c'ûl unru¡ear'Þlco rn rry cl¡nt the i'op¡¡eh¡qlr rocstlæ

Itill ooor¡r¡ Ln Lto-rryl' ¡fooàel rh1dr t r ùea brf tb. froÈ

thrt ü rh.h{rrg ¿ ,ælutlon olf, th¡ rrullr¡ æfÈrte ln lro-r¡yt

atcsà,ol *Ltb tñ rqF¡aou¡ ahlortd¡ rolutLoa, ehlort'd¡ lan rp

trrnrfrr¡¡d ùo tlro e rErnlo llhlta.



284 t

Al'ürlmÈtvrly th¡ f¡r rdl¡ rul'¡Inùr rolcoul¡r lÈlch

do r¡l¡rræ rt ùh,e Lntc¡f¡,cr ntr t prrdo¡:l'm,sGly lcnttoö tt gil,v.

rn lcnl'rrd lrycr vt'th Ëho parltlrrlf chrrgüd ¡*ùrogps ¡Con

¡LLg¡tng th.¡ l,¡tcr:Îas¡¡ ltlr rould ..t q, ¡n t¡tordìrct'rl

¡rctenùtrl dur to th¡ ¡ü.¡ri. en ¡roh' tl.d. of Gtrl¡ !'ltrrllì¡or
Þoeorteg rLooùrl.srllf etrqeC. SÌro¡r ¡ ¡d,ùu¡tlæ rucrr rort
faæunblr for ryrÈnr fwofyfa3 craullc relveatr sf blet
èl¡l¡oÈríc ocË¡3lntr r{,EEr tÞ¡ rùr¡en3 latrsrgtl.srn bltrr¡n
th¡ telvrtrt r¡lcoulrr ¡t tb l'nùü¡rfeoe rad ùüt qnrtrrz*7

tneal¡¡ ertl'o¡l. ror¡ld rrrlrt ùb. tül¡¡tl,cn of tbe rultt¡tr
Lou, ¡ud Þrrc¡ r¡rrld laltour t¡h¡ teærchrqg;e ructl,on¡ Or

thr oÈþ¡r hrFd tåtr rtÈtlCtø tsul.d t rA to opfiotr thr
rltrruti,v¡ ructl.ca l¡t3lrrùrd tn tbl.r tbsLr of rdduet

fou¡tloa r¡l¡!,eh l,¡ &r ræotÍ¡¡r of r¡ rnd{æoelrtr{ r¡l.nr
¡ul¡¡ù¡tc ælcsula rtùh an fa(fff) r¡nol.rr fron tÞr rquro¡r

È¡lc.

Îhc ntr cf r¡t¡rstloa.

IÈ ¡l,€bü b. thcrrghG rt ff.rrt rl6ht th¡t th. I'Élp
cers¡rt¡¡tt.cn of thc d.f (3 t 5, ht!ìlr.ü¡ylboryl)mtn
tulFù¡tr rt the ¡¡ttrtolül-er¡gnla furt¡rtlco l¡ l¡fltær
fûvotTf.qg th¡ ori¡rnle rolvcntr 1l rbt cb tt¡l a^¡Í¡¡ rul¡Èrtr
dt¡plrtt ¡ bttb turfrcr-lptlrlty ræld t nå te rffeot tb.

üotd ¡roæt of Íronfiff)utncÊcd, rn¡l hrner r 41¡rot
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corc1att on bctrcen the oo¡c¡¡rüntf'on of ttrs es¡:ln¡ cul¡trate

rt tha l.¿terfaoc ard üb cxt¡ection cfflclôn€y nlsht bG

cr¡neted. Hoceyrr, ttrL¡ door not rppor'r to be lcr at Ga¡r

bo toan fr¡l¡¡ tho rerulÈ¡ 6l.vçrn |,n t¡bto¡ 5.1 rnd 5.h, ¡nd, thc

on1y t r¡fI¡pnæ tltc rotr¡¿l eorpætntf.oa of a¡ùa¡ rul¡*tsùc et

tho inüc¡:fao¡ b¡¡ on tlr¡ r:trretlon Lr¡ ø douÞtr to

Lncroarc tb¡ rato of o-tr¡,Ctlæ¡ It b¡e ber¡ aborn {rl

Chnpter 3 ùhat tJrc rg.tc of ¡¡tr¡otlon of lnon(fff) W

af (3, 51 5r Èrlruùhylhoryl) rææfrr ¡ullùste ír c¡orodl¡rgly

rrrpl,d ¡nê tht¡ xay be aonrld¡rcd to bo duo to the targe

rurfrec afrr¡' rnd ¡urfaoo oo:nÊGntre'È.ld¡ of tha a.nino ¡ulÈ¿ùc

l'n ùbe c¡tnotl,on ryatcn l'taclf.

It rbould 'bc ¡ntnÈcd oc¡t thaù thc l'ratorfaolaX'

u¡chenLrl¡ fOr ühc e¡traott,ør dc¡orC,bod abovc, 1¡ l¡a¡cd on

e rt¡tlo llt rt¡sl¡l boundlr¡f¡ horevarl¡ ther f'¡ no FÊe¡on,

uhy the a¡Er nocha¡|¡s ca¡¡¡¡oü bc rppll"sd to tJre actual

e¡trccù{oa rxperfu¡ont¡ lq rl'rloh, tho tno ¡rtranea ara agl'tatcdt

¡,nd l,¡ urrlclr cseb dæplot of, the organl'c ¡Èa.ee cå¡ù b.

oon¡fdc¡rd to h¡vr l.t¡ ors l^adLrrl,ðr¡al inùcrfaolal lronnderT

lðrntl.o¡rl te thst proposcd for thc ctsùLo rycÈcn,

IV COIæLUSIO¡S

Tbc rç¡ulte pneentcd t¡ ùbt c oh^aBtrr dcænltËtc

th¡t thor'f lro EÊ,ny fi¡CtOrr to bC con¡Ldarcd t-n aeeccal'ng
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tbo prrt pl¡ycd Èy thr rol.y.lrs f.or tbc d¿(3r5r5rtr{mt}ry1-

ho¡yl')eæEl'ru rutplnt¡ La the ctnatl'sn of fr(frr) fnor

¡¡qu].our arl¡ùrtc aoluÈlo¡r. Tlr. ptiog.rtf.c¡ of th¡ ort¡¡l,s

Dùrr. for rgoodr and r+bÊái e¡trccti,ca rp tf¡ted Þr¡orn buù

It ¡houl'd bc rwnbcrrd t¿h¡t rø of, tbcrt, llm tUcuSL tzhry

¡n or{trrl.¡ for rgodr ar rbtdr ¡¡t¡rct!.onl, l,.a {ùs¡llvel
h¡vr rn opnro¡l-tr cffcct oa Ëo c¡trrctl,m¡ For crrr¡rb
on¡ or{'taF:[oü for r r6eadr tolvrat tr th*t dstll. for¡atl.oe

eccurt lE tb¡ tolvlnt, hortrtr, tlrr d.orll¡ for¡¡tt'oo t'tælf
rt¡enClf l,¡åibt t¡ thc r¡trrrotloa of l,ren F¡fI

i(Lodt E¡ùn¿tl,on

(.) !{to¡Il¡ ferrrtloa of ¡.ú.n
El¡¡h¡t

(U) Lorr rolsÞlf¡tr ef, nter Ln

(o) xrê rurf¡o¡¡ottrrtW cf
¡l!.at rulphrtr

(A) Lcu ¡¡rf¡¡r-¡cttvitr of
¡olmt

{r} H!{þ er{tls¡t ¡tortt¡
Gonsttûtrrtloa ef edn
rul¡trtr

(f) Étron3 l¡hlotroulrr
Þdrcpn Èa¡dl'ry cf ùbr

¡¡¡¡ua nrløùr

úE át Ert¡¡etLcs

(t) So ¡d.oello fcrlrûl.oa of ¡rrtn¡

rr¡l¡ú¡t¡
(u) tütÈ retrr¡Þt.llùy of rrt¡r I'n

(") Lcr a¡¡fro¡¡ottvltY of

utÐ rul¡ihrto
(¿) EfCb aur:faor;-ecttç:ltY o,f

ælvret
(.) rllsÞ bydr"ogra boaÊ

¡ntontirt cf ¡elvent

(f) Hfub dl.rl¡oùrLo conatrnù

ef ¡ol'vurrùe
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iGoodr ExtractLon contd. nEtdi Ertraotlon contd.

(e) Lo* bydrogra btnd ¡roùcntl.al

of rolvont.
(U) Lou dLclcotrlc conrt¡.nt of

rolt¡nt.

fr¡ lsilo*Irdgo of ouly ø4. or tto of tht ¡bovr

proportlu for a partfculrr rolvcnt e¡rtan 1¡ la¡uffÍolo¡rt

to l,¡bcl, l,t r6oodÉ of nbùd' for ortractloa. for egr¡rlc

Ir ïl b.,ür ltrln brfol¡ç Lre-rryl lorù¡tc ha¡ r d:trbotrle

const¡nt of ¡þout tþe ¡¡¡¡¡ r¡Ir¡o .a ehlorof,on yat tho

artr¡atlos offictracy ln tl¡c forur rolvrnt l,r m¡ctr lorrur

thrn Ln tùrs lattor. Hoytrur, ttr lurfaoc.¡ctl.vl,tl'cr of th¡

refno culph"ets in o¡ch ¡sh¡rnt etrl rntl,rrcly dl'ff¡rrr¡t and Ln

l.¡o-c¡¡yl roctaÈ¡ Èherc NPIrittrt to bo nrgügLblc tut:faco-

¡cttrrtty. À1¡s ttrr rolub{Llty of ntcr I'n lro-e.ayl so¡t¡ùc

l.¡ rt¡ah grcrttr than !'n chlorofsm lo¡dllgl to ¡ n¡ctr groeter

f.n¡ùrblll,ty of th,r Lron(IIf) rul¡SrrÈt-attl.¡¡t rulphrtr cm¡rlrr

La thc fonor ¡olvont r

It lr thcnfon ¡c ,G.l!ttÏ 3ø h¡F e GoÜ¡tlotr knorladgl

ef thc p¡plr.ftl,or of ¡ ¡nrtiouþr rslvrnt anrl sf lilro

brbrvfosr of the r¡14 rrrtpñrtr la thrt rolvrnt brforr eny

p¡td.:lcttea c¡E Þo ndl u ùo thc Lren(Ill)utrrctlûn

rffl'cLoncy.
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t'h. ttterfrot¡t. ¡xl¡lrrüt.aú d.rór{b.d tE thLr

cårptr3r cf th¡ ¡dp 1rlglrrt¡ tE ÈM ætYratr ta nhl'oh tþ¡

rott rfflolæt 6t¡rot{o¡of frca(¡ff)rra oÞt¡riqd CÊtt

colrtôrr¡blr ruppcrt þ tbl D¡¡þt¡lloa of as llt¡r{Lclrl
¡çclårrrÍæ fer the r¡tr¡stfrar rnd ?o ùlrr fetntlæ of lr

rúdr¡ct u ep¡nred te tàc r¡¡u¡l loe-c¡oh¡¡te p¡cÙl.oEe
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Âp¡radf.r I

bv dL- ¡Ed tr,.(3. f. E.trLntbvlhervl)¡¡1¡r¡

ltr evrrrll .eul.l'ùbrts oært¡nt. Et ud f" fcr thr
fonrtLæ of ¡nt'n¡ btü¡fÊtùr and sl,no rul.¡Èrtr r¡ d¡rorùbü
la chrptæ 2 of tb,tr tborl.r¡ e'rro GoEpoccd s¡f the l'nÈLvl'durl

.qqlltbrf¡ ðercr:tb¡d ln thl,¡ a¡4rcnd{rr

It rhculd þ. goú.ntrd crt thrt l.a rolvrnù atnctlæ
¡tt¡tf,æ lnwlvlag th¡ rmott,on of æ rP.olor rltù eretbor¡

t.È tt Scoltrl.ly re¡rreû thrt Ch.l'r rorottæ ssurt rltùl¡, op
or ctbcr ef ùh tuo ¡il¡ror. Ia tþ¡ o¡r¡ of thc ¡rutrrll¡rtle¡
cf, fong ob¡l.a rl-k¡rlcrtnrr dÍlrolv.d ta oEnnic ¡oltrntr. 1ù

t¡ rr¡und thrt th!.r ¡rrrct|'oe o€cur. *tthLu ûbr r$¡rsr.¡ ¡Ir¡¡tl.
Uou.vlrr tà.ñ 1¡ aon¡ld.Ërb¡..r cvl,drno¡ to ruggp¡t thrt tha

prctiorl èGor¡r¡ rÈ thr rqutoua-orüLnle l'¡tc¡rfrsr8. tha

ææqrtlon thrt C^ht ¡r¡otl.on oocur. rl.thl,¡ tlrr ¡qu¡our ¡fræc

Lr ¡nr.d.r.lbln, crt]¡r tJEor¡Cù tb. Iry obrf,n rlJryla¡lÐr rÐ
pnoÈlorlly lnrolub1c La vrtrrr l{noo Lt Lt rçmeneblr to

*aru¡Ea ttnt r tr¡gr of thr rrutrrf leuld dl'¡roltr l,¡ rrtlro
ftr ¡.¡{,nc r¡lÈ¡ trnd to bc Eür rol'rrbl'c ln c¡t¡r th¡s tha

¡¡lr¡ t tæltrr Îb. Lntrrfrcr s¡¡ob¡rrlu rcrrld ¡l¡o ææ Ëo

Þr r rt¡ronrÞlr onr d,noo t t har boru rtrroun thrt th'r lens

oh¡ln ¡llffrd.nrl rd tbclr lrl'tr .ñr g.rb.nlly tutrfio.-
rstùvc, (æo Cbrpt* f) rnË rerrld ylold tD êq¡Ðtut-ortrnio

L¡t¡¡fær rLtb Chr útru6on rtont eri¡¡trtod la ¡ n¡n r



Llo

rhlcb úculd flolllt¡tr soñl.nrtiou ú1Ë r Frotûa fror th.
aqu'¡ortt Pbnæ e

lbc ecanú.dontfo¡ of clthor Et3h¡Etgl s¡l¡'d gÉ'rr

flar.Lty ü¡ ovc¡r,ll .qutf,lbrtrt acntürnt. If roÄ f,a æ

d¡ær:l,brd by rqtntl.e¡rr lz.l, rd (3.rt) ¿r cbaPt ? 2o

t o l,Irr Ë¡tqr¡tlqe l{rchrsl¡¡¡ s tbo älr{r of tEr-
Ërutrrtt¡rtl.on Oecnr¡îrlrs tlthln thr Àaoo'sut Ptrr..

l. I TIr¡ foE¡¡tl,o¡ of ml¡r rrlú¡tl.

l.hr,rquLltbr¿r l¡lvol.vrd Ln thtr Prt€.¡l rrll
(.) l*rtr:fUrtl'en cf, thr r-{r*! brtrrrs orC¡nl'c rnd

aqr¡ctrrr ùllrl¡

8R¡ .l- o
(ó.r)

(6.2)

rnbrorúpÈr iAü aad roÜ

pbræt eupætlvrlYo
Èb¡ ¡¡t.nr Ln th¡ lquùour

ulac tn üo aquaût¡t

uùcrr It I

wher R rcf¡rrr to thr ed.nr ¡nA

nfcr to th¡ .qu.er rnd orSnnLe

l^.tü \ 
* ùb¡ rattvltt¡r of

rnd errgrale ¡ùmur
(u) lfrutnltr¡tl.oq of ü.

¡Èanr

æ,^+81 *"q å ¡R¡¡i +sq (6,3)



Ltl.

I
2

a

(o) r¡roel.rtlcn to fen th¡ rtn¡ ¡nl.¡Èlb

t"

sRni + 
"oi^

5 **forl

b
hffu+.

t^ (ó.h)

(6'5)

(6.61

1e .z)

( 6.E)

(ó.p)

:

^

(¿) Dlrtrf.buùloa of, ùbt stno rulü¡tr b¡tre¡¡
tlro rqrrorrl ud crarntc tùr¡r¡r

nffo¡ þ R#fo¡
o

f,t
t*ffor.

hnfor^

(r) Ufæccl'etl,ca ef tÐ¡ rlIEC ¡ul'¡Értr

t¡ thù er¡raÍo ¡ibrær
n;nf oro þ æni + "oi,

toi

¡

a
2

ìË:
o

"

t *+r\
r artnr urtÉrrr (ns*rl fo["

(6.ro)



fv*

Eç¡lllbrfuu (c) c¡n bo ncglætcd Lf lt lc lü¡r.¡n d türt ttlo

dLr¡riol,etl.ou of thC ad.ao tu.tr¡ùrüc tn th. ergrni,c Fbræ I,r

noglL.g{,b1ro À ft¡r.Èbtr ¡Entl.lbr.:lr¡r c¡ ¡q¡¡illbrt"r mrt be

rúd¡d tf tà. u:lac rrrlphsb polyrcrl,!.. l.r th¡ erlplG Fù¡¡..

IlovrYcr¡ ùã 1¡6-¡ry'¡1 aLocÛ¡ol' lt brr beca fctmó l,h¡t Éo Î¡ob

pol¡rmrt ntl.cn, ûlh¡¡ plrcrç

By ¡ oo¡bl.n¡tlon of tho orprretrl.ou for tbr ffr¡ù

foqr .qg¿f|brfül Gottttrnt¡ Ëc cqu¡ÈLea for Èb¡ ovcrrll

rqutltbrtur! Goû.t¡rrt o¡n ba obttln¡d.

Ecarnngíng tbr cqrrrtl.on for þ n got

"*#fot^2rnrri f

lsol *,
(6.rr)

(6. te)

(6. t3)

o

rhl,oh Èry aubrt{t¡rtt æ Ln tbs rqrrat!'on f,or kt glrr¡

hffor^
L2 -

2
oi^

2a'lh^

?
CR^

ls "ta

but

b1 ì
2

I a
a

hffol.
-¡rá h#f or^

Lê

(6, r$)



?¡

rhlcb Èy rrrbrtlùutLon La ¡qurttoa (ó'fa) gillr

ri.kr.hT."U
h#foro

I

but d.¡sr

m grt

22lo'ì{ ' tof,

t*for rq- a
2ri

(6.15)

(6. ro)

(6. rz)h2.h3.L|.rn
l*#f ur.

t

*f ou^

tbr oærr11 rqrrlltbl;{q cca¡t¡rrù It 8llrll tryr .qurtiæ (2.6)

Ln Chaptrr 2 tlrur co¡¡Ltt¡ of rrnnl l'ndivtdr¡ll ¡euil;Lbrl'ur

oonltr¡tto

f,l ttr. ovrr¡ll rquttl.lrrl,w oen¡tr¡t r t".\."T.*4

l 12 lbr fo¡naülcn ef thr rFl.r¡ Èi'r$lÊrl¡.

Iã d.rltnS rltb tbc l¡¡dtd.dr¡r! leuL$br{'rn r¡rçtlen¡

Lrvultrd. l,E tbo f,or'at.Lcn ef thr rsl¡. frieulnùrtr t't t¡

D.Gart¡rlr Èo atrq¡ fniù!.r1ly th¡t Ln tlro prr¡tlcæ. of arl'¡¡c

bfrt¡fDùrtr ¡ß tbr ergtnfe ¡ültr ttro ocnaont¡rt{on of ?ær rd.n

t¡ nrgliafbh, In oÈhor ¡prdr tbc fc¡urùlo¡ of rd.nc

b{¡r¡l¡&rtr dol neË ta}¡ glecl uat|l r11 tfrr fror aal'n¡ hrl

bron ocnvert¡d te Èbr uolæel' ¡¡t¡¡ rul¡ÈaÈro

a

2
ÎRc



ïl'p

ft. toüoviag tqtrll:fbrlr a,lf ùñÐltltt

(f) Dlttrl,httæ" ¡f ûùc rrtor ¡rrl'¡¡h¡te

trtnro tÈr cr¡rnte tad ¡$*our ¡ùrrcp

Rfforo
h,-

èt *ffoL

t
h**\

+"q

(6.re)

(6rt9)

(6,41

(6.er)

(g) D1æool'ltlon of thc r¡L:ro ¡ul'¡rh¡rtr

1¡ tb. tr1naor¡t nbræ,

t#for.

",'f\ 3 mui

å=*oin*i*

I

I)
å¡ - ioi^
l*¡Ëf\

(f) |'ææt"tÈ!,¡¡¡ Ègr forn ff,¡ rrltll ¡frul¡tltrr

t*f\

t Arr¡r btrl¡rpb8Ë. (m)"æs[

(ó"räl)



r{1.

kf\
t I (6.a¡)

a

I

1''dt'i
It rboulÄ br prüt¡d out tÈlt æul,ltbrtr (¡) Èûd

(l) y¡¡n eo,rrþi¡¡4 æ¡lrcøt ¡ rtry¡l¡ rnica sd.,Egl lusttæ

tr portrrhtrd blr ¡ltttl.

(f ) Dlrtsl.lnrttæ cf th¡ erlnr btrulÉ¡tr
brtnæ tN¡e r4¡rer¡¡ ¡nd tùr o4lrr¡tc ¡Srær

*fon^ _3, *fo*" (6. âå)

b
*¡son

(6. e¡)
.hnf\

(¡) D|'¡rootrtlæ of tbr u!.¡l blrrrl¡ùrÜr

L¡ tb. erfrsf¡ Dh¡¡eo

rub, +
+
oHfo¡ {6.2ó}*"i.

a



Êll¡

lng+o k :-
o&

ekto

lnrrl

-
*fo*.

1e .ar)

(6. Ê9)

(ó.¡s)

åarLn na Grr atün ùhrù tb¡ dLuectrtios cf thr ld,Dt
bÍrul¡ihtr fn thr orarnto Þp L¡ ogllglbl¡r rnü tbtt th¡lr

Lr ro ¡ptyrtrlnùl'cn 1n tb¡ ottgrülo ¡lhp. ne¡r¡rn¡f¡g

tqeatLs (6.21) É16

ìof otr
(6. ts).l

*o" rta

rnd by rubrt:Lüutl,cl cf tbtt l¡¡tñsiar l¡ ¡qurtlæ (6.2f )

GÉ.Er

å*u bÅ' tq
h

*æ\

a tBq a

2

2
**\

filùt I

rnd hff\ 16 a ìffor. (e .3r )



.lI¡

tbür È,y nÈrtl.tuttoa cf .euit!.æ¡ (6.fO) r¡¿ (6.t1) ts
oçurttæ (6.eP) w c¡t

ztur¡ tqo¡ a

o (6ore)

(6. r¡)

16"r5l

{6.3,6)

)
I

t#fu+o ló'. -l a

Êç*tloa (6.F) ocn Þo ftrtb¡r rtryúlfLcd by LaÈrudu¡tlr¿ cf,

tÞr diroolrtl'ce oo¡¡tutr for rrel3üu,elc ¡ol.ôo

sfo¡ þ E+ + Eo; (6.33)

t+ ' ì*oi

Ell

Lu

Lta

EO;

J

I

a

fufo*

ÞE*+"oi

lE+ Ìoi

-

loo[

r oorbl,nrtleir cf cçs.ticl¡r t6.r+) rnd (6.16) gllu

r¡t ' tln;rtt I

Ìni'Þor
(6rfll



fo

toi
æd a¡Þrtitutl'oa for ln rquattoa (6.3e) glro¡

La 72

T
luro[

2fufu+
o

t*nfos, ' *fou^ . ra. tfr. *1. *r,
) I (e .æ)

Ey cor¡nrtroa of thrr r:prcaal.sa r¡Ltb cquetlon (e.fO) :[n

Chaptrr U ft e¡n be ...8 thrt

I.2 tbr svorrll c{rrtltbrtus Genlt¡'at

*e .A.*3..i."n*
I

Ew

2.
tsrr¡Ên¡li-rüLon Oær¡rt{ne rt tbt

Aqulolr¡-Or:¡nl'o Intrrfico

Fcr tbr pe¡ùul¡tts of ühr lnÈerfrco meh¡nd'æ of thr
¡¡tractacn l.t ir rr¡r¡¡qrd tbrt n¡uùri¡l'lr¡tten æturt*ly oGG¡rÐ

on tho ¿!þoour rtd¡ of tb !.nÈcrf;¡s¡o Iü 1¡ nl'l hota tb^at

e,rr:-td.n I'orç 6?rr{n ¡d.nor ¡¡c tr¡rfro¡.rotLnf aod bæû to
oonornt¡r,tr rt tùr rçcourrrr3rrillo Lntcr{act rltb the b¡lo



É.

al.troCp¡¡ ortinÈâteó Èm¡rtr th¡ ¡qu¡oul Dhlra. For ¡rl'tr

tt 1r ttrüúê tËrt ùho r¡trr tol*ble ¡rrtr pra¡ù¡rtr llto
üh¡ ¡rit¡ûour Le)¡tt. In f¡¡t f,or a¡ trlqr arft r ohr¡Zpd

l¡yrr Lr obtttnrd ¡t th. tsterfa¡r án to tb ¡rilùntl,æ
cf tÞ¡ noütrrrll.if"B! r*lon tnto th¡ lqurou¡ ûa¡¡ r'rd

ü¡Þr.{rÐEt d,Læool¡ticn.

tÞt .qr¡f,ltb+ll.¡¡r ÉlroÈtoût Étch l¡ey be frDort Et Xr

tho a¡atgllzrtl,cn of r l.q chúa e¡tnc rÈ ll¡r lntrrfrol rrìl

¡ùm balcú.

8ot Xt¡ -foqttoq of, {¡e{n, +ulttrùe

(r) Ill¡ùrúÈuùlcû of ùho rslan botr¡¡s thr f¡ürr:t¡or

asd tbo h¡lh ef Èb o4ln!.o t$¡'tc.

(U) ilrutrrltr¿tlca of ùh¡ l-lã. ¡C tÜ¡r Lntorfro¡.

(") lrcoolrÈlo¡r ¡t th¡ tntcrf¡er to for¡ rdt¡

rul¡ùrtrr

(¿) DfrGrl.hrGlæ, cf tÞr .!t!û rrrl¡ÈaÙr betr¡rra

Gh. taGorf¡or l,nd tht bulk of, thr oügr¡Lo

tSæ.r thl,r rqr¡l'llb¡{ro r1l1 Ëa

drpæd¡nt ca¡ tÈ¡ ..l"ubfütf of t¡br r¡tÚ

rrrlphrtr t"n tbc orÊPnlo lür¡lo

1t¡r rotr¡rtr rqull:lbrl'r l¡vcl¡rd fn Ùhr ¡botrt

rosÈlo¡r rr'¡ Lúdl,rÙl¡Egirh.ÞL fræ tholt for tür



¡11t

¡ltornr6.ü. E €h.ÃÍtn ctG.Pt thtü t[¡ c{É.llbrfin oûnrtr¡ltr

for (¡) rnd (¿) ¡¡ü rllgü,tly dlff¡¡r¡t te ùb¡ oorrrelpcadl'a¡

oonrltrltù! fer t|r¡ otlræ roat:nllrr. 1l¡l rl3¡ Of Lf to'f tàr

FGuånt ¡¡ þo¡od oÊ tùa ña¡Ett oÉ ocorln'.ll¡C rf.tbf¡l Slrr raurcrrr

phæ. 'fernld b. Yor1r rnll¡ lf ¡osld tlrr L, fæ rorctlo¡ (.)

rbovl, tL¡or Gh¡ rolrrb|f,ft¡r of th¡ ¡rl'r la thc rqÐlgul

DÈaro rot¡ld be tr*y l¡û11r rnd tb pl¡tllr ooioenætl.cn¡

of ¡dH rt th. lntcr3rcr tol tü¡t ta tbÛ h¡t¡ Ûf tb. or;r¿to

DË¡tr Fuld rl.o be *rÐ lË,11. 8rrtf,¡¡'1y tbl .1Ü. ef kì

l¡ tÞc rlGrrt¡tr ncb¡¡l.r¡ ræld bc çcr.7 L¡r3lr lt Ücsld

the ¡f.æ ef, th¡ .lrúffb'r1t- GDDtù.rt for clretlæ (¿) rbollo

Prarnuþly, tù. cqglllbrtr¡r GeEüGratt fûf r¡¡¡tfonr (Þ) rDü

(") .bd!t þuld ba tb. .lr ¡l thc oorræPeudf,¡tg Gstltt¡¡tr

for thr otbrr lesb¡^aLË.

Tbc r¡n ra5rlnaùr orn be rppllcd to tJ¡c f,orE¿tLø

cf tlrc ¡¡ta¡ btr.ut¡ürtcr rad thc rç¡lafb¡iur rr¡¡ù1o¡r

tErol.Ðd .¡r! r. fclIory¡.

2.9

(') i:':T::"1ff;iî'"ff*....
(¡) rltrcotrtl'cÉ of l$r rd'n rul¡¡Ë.rtc ¡ù 'th'

l,¡torfrcr.

(.) Artoolbùlon to fe¡t ùbt lrl¡r blru1Fhsùl ¡t

tü¡ f,tÈrr{ìrsl.



3l,llr

(¿) Dlrtrf.hrÈtrcn of ttl.o æùnr bLrul'phrGr brtnea

tüa frt rabse rnd t¡br bl¡¡h of tÞo erg¡a¡l'c ¡ñræo

Ît Îln.I' t¡ptærl'at for chr ûür¡trll rquf'Albrttrr

oærtrntt fl tsd E, r;rr fdûttltrl fcr botb Ëo ¡no¡nnd
¡¡¡ot¡rsLren rnd lo¡ Lù tr l'qnrrtbl'o to ltttl¡rC¡¡f,¡fr brtroe

Êb. 6o pnÐc..lla¡ s¡tag Ch rqutttbr{n ttr¡ûLcr úrær:tb¡ô ta

thl,r tb¡rlr¡
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Àppr¡¡ût¡ II

Ilrl 4g¡¡lllbr,l¿ tarulvrd tn ttrr q¡l¡r+otl'o+ of, XFoa(It.Iì
fræ ôcrræu¡ ¡\r.L*FÈq qoluttonr

a

E¡traotlou cqtr¡tlc*lr to d¡rorLbr tho r*tr¡otloa of,

no(fff ) fro¡r Êquoout ¡trlÉ¡üt toluùLoal hrw br¡n d¡rl,v¡d tf

oourfdcr:ing thc tqulllbrle lnvllvrð. Xt h¡r brlrn r¡ruæd

f,or thfu In¡rllos. that tb ¡rrtlrll.y bydrolyrod r¡rroLrr

FeO[fSO¡ ard (nccrSOn). .t ¡¡trrctcd bgr ¡restl"on r11ù tubr

a¡nlae eul¡ùrtr di¡olvrô Ln th¡ or¡gaglo Pùü.. It .Irould

bt rlotcd tlrrt thr f,ollortnt ùrt¡tænt r¡ltl¡tr th¿t thr

rcrctLon l¡ oocurrLng *t thL¡r tlr. ¡qrÐoul pùe'ro rathcr tlrrn

rt the rçrOOqC-Orgr¡rlO lntCrf¡,cr, lrOrrcvrlf¡ &l bt¡ bfrr¡

poLnÈod cut provfuæil[7, con*ld¡ntlon of cl'tlrrr noohrnt¡l

vtll lcrd te thc tt r¡ quûnùltrù{vc r+¡ulto

Althougñ l¡hfr t¡lrtocat lt bq,¡od o¿ ùh. tìLstlor¡ of

tho rpcotca FcOIffiOU rnd (faOlSOU)rrútU r¡¡{¡¡¡ rul¡¡hrtl 1¡ tht

Itll¡csut ¡Èaer¡ Èb¡to l¡ÞêLot ¡¡y uot br trrslllrld ll lrloh¡

Tbc ntotLon cen Þc pertlrlrürd ea ocotrrrLrtg Èrtmsr th'c arl'anr

¡ul¡thrto rr¡d ùbr lær F.æÔ2 l#ì (fr*tllO últh ¡rrbæquenù

ñrotlæ llth rnoGhtr rul,¡f¡att Le¡¡ er lonl I'a tlrr lq¡toll¡f

ñ,¡¡¡ to for.q tbc oxÈ¡aOtcd omple¡. Iletowor, consl'der¡tlsn

of ¡itÞ¡r rcacÈton ïrlll l¡¡d to :tlrr æ,æ lqrult arrd rtuply

rrrãt a eb¡¡Ê6. tn tht orÚÐf of tho lqn|lLbrLa rapæ¡eatrd

bolcr¡



l"1r
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