
;h# niyoioai# ehcf i%3al ao as tii©

ti-36 o f  0'3ilo c3'®">0tJ 1. ©l.y- .:)£'i ifm iiiterietlsm  o f  oi?iy

o ta l i3i:ko stij l''|Ffir':*)as :"xyit%i ci ŝidog j it l i  tlio m i l  o r J . a  . -attor# 

^u"de 0'..U>r)tQiiC©G 01* iia:'iy.3f ua ibu i5)il of*j3-»ic mticor io  

tomo^s o'uiotr t^:to n :>r a acsil* .Q"x-x>'L&a U i

la  1 ■■'Irot rooo :.,irn^ c.)il ic  'xittcjr as a oall^ ldai o..b- 

atf*kiGCi c uco thl;:; t ' l c  .re ".hj so L ia lia i

■o'FtiGs 3f ';>« :ie 'irittcr Ivac ,' a.* o~. Vm
hlatar' ■)£ ^̂ oU,oiQ -i'lo .istr  # ..ruoo ii:j&ura,iy ..u,j iaî ;>o

;x>i4f are :iro o,:- -;osQa a ay,.i>op j,. a t i  -o

1̂  oln: : r̂O. vnt.cm^j $ mtfcor t-iaui e^liaidal aL:„̂ o,i;̂ fcoo 

o‘'nVlos» 'V)*i.ocv,:loc» -!:'o ■"o3470?oetr5l^tie ">f tf'uoo

VfOa:':ly f̂ oiĉ ia oon nf-:f€ te©±:̂  ':f3d j ■ •

.‘̂ t l  bXi UQ la TC'-OlTtQii C.) UO tllv ..O'̂ O 0  ̂ b l3l0-jiail

-tio c ■r-l'jf'i-’ao o*a*t ,eh‘>':?2. ac* Li,al.*c

:iii? aro&olao la ■liiid Guii"vil9 'iro ;i?af1od t'>

sinols O'V;'<l».4a-̂ 0* .. Iicrv f';..:llcP Uiiits (WQ O-tiliocid 1̂ / o j l l

-o iti '&''u’r ■;'atli ya/c or .,im}qs‘(p  ot&  ̂ .a'Sio

or OhO"d.;a.l ’̂ Or.iOt:'.OXaO f:-)!:*'" ''0 ?,;/ 'W'!?©. O'lO :>.* uilooo JOlS'-

':0?0 nt-̂ - ’;’clAt VOl':! VOT'ictfuJi to i  aee''>rv>3 l!3lt:a^ic 2or:Z



3*e®i0taMtt o0rai>l©^o nietal ioiia aad oliiys aiM ttiu® ooa®titu.t® 

ail ir iw tfia t part Oi a 11 bani^ i.^jtaerlaaataHy i t  tias

b@®ii fo«iM tto t abaut 5o-4M), o f tlia to ta i lia.niic* aoid :;x>iooiil©0 

as has b#@a ideatiilod  Is :5jia.9 oi :x2lm  aeid®,

aro-iatioo aua ojsycea ooataiiilag fuactionial 

fhe tmlcaDmi fr^-ictimo have beea mB.nmii to oaasist of

©noll;  ̂ oxidlsable lie tori 0:/e 1 tc eajis'oiMSiits haviiig lii<3lior aotpre® 

of iMisaturatltm stiffloiuiit to caao© th© Aam a l̂o^ur claamotorio- 

t io s  for  a l l  tyi;>os of hitai© o.-i{j©tauaes Ci^j* I t  tm.m hcma. su(SG©®t«d 

£mn oher'iicjsi clec^adatiou :::uii a.iGOtrosao;,?!© ©tiMiao tliat hu îio 

aeid® o:>iitain or readily give rlae to a oorwlox aro::iatlo oor©, 

roaixjiialble i;br %* =* i* o igm le, to vAioli are attaehed a miĉ bor 

of 0to0ntcal m ils  Q*[Ut ia) al^s'ieitharM©© (b) -^roteiao (oi 

01 ole ptettolo id; etals*

iOQOffliiv; to  .ifleii U3) Mrde subetmj;©©® te broadly 

fliviaei into lTu"‘d0 ©eicio au3 fmlvio aol(i@« 2h& mt& ooa-

otitv<.i©8 timt fm oti;m  of the- ooil or^auiQ ::iatt©r '.'.iaiafa i s  £K}lul}le 

la  ciilut© fiiltali Ixit ia jreel^'dtateS itii aiiio-x'ai aoid®# 'Xh© 

fttl¥io aoi^B aro aoliAf>l£- la  b;)th aiB;al.i aM fioid* la the f io io  

nold [TOium a n'ia-1 iiortlaa l3@®aii@o aolubl® ia  otimmX or iii 

Qtber, i t  is  f^ivxto'xilmilo aoli* /k'̂ aiai tiiaro to aiiothor

rraotiou ;. hinli ie  iiiooinDie iu aeid aiifi ai,.aXi as Iniaia#

totals are aae.^jQi ta bo ;vroaQa& as sa lts  o f  

-UOOll, -̂iMoa fcty' ofielatioa with >l3Qaalia ;.sroû ® is  aa



ftttmotlv© alterwitlTO, ia  iftm  o f tho toa ©^iiaaa®

aiMi 0®@ay@stratioa ./pos>erties of tkird© sabstaiw®®# i‘te@ aaalogy of 
thQ himia life® subotaiKJsa obtalaod vaPioiaa oimnioBl ooiiaifleapft-*

tioas of differojat .Liilaoi^s with aeid® aleo prove© th©

fdi*©i3oijai5 aeeiimtioa© ::*)r t!i© ©hiKtcral etFuettti^ o f im tam l 

fmnio substciaco® C l4fl5fl6fi?  j* iti© oh^sioai stadlos

e»is#* l#iu» Qte« fyafl'©te'iisai orooortieet ll*:o :i©tai

rotoiiti.m OTvaioK £jTmixi$ toMsiK îo© of e^atli©tio m&nX 

oiibotaaees liMli0ate thes® s.ibs'fciiioea ar© om'loasatiott

ducts of dii,Xex'ait aao a.xiiw aeMSf ii'i

oail 80*"ie ohoaloal îiOthoAs*

.ite ror:T3fatt'3ii o;:itiiro c)£* fea:ms in  QoH dopoal 0013*

rdstely mim oiwir3ii'-^oxital Qia&'tlom !•##» i i )  u,m& tlm orgsuiio 

msMmB  of ĉ M milmlD iii,i bj tho Qi a-;plioatlou

(5X fertll.lnore ,„3?o©.i ;iiiiaAret3 v i li )  oro;) rotatioii as aim  
ii¥ ) moa a i im tle  faotar© iMlnmOQ oM produo©

a mrle% Qi tyrjos o£ h.4/?ras rmt©rials# la  ©mar tp'ooa foreetst 

surfao© eo il liiimiAe (tef3@ a^st-iatemet vrltli :i3ta,l8 o.ad qIb^q aiM 

00 i';i,¥©s pia© to !m:'ma :Titerial9.

'Jte hifmis 0 3ti.,e;it Qt »i)il iraria© e^xiialilembl^ frorn u#

to about; S0:>* liu;:iae i s  ii:>t aiaferib.^ted ©malj tteoa^^ tti© so il  

7^5 ciace^itratloii o£ liiinus Sooi ŝasQs with iuai*oao© iM 

‘t  Ima m t  liisliost aaacoatratlaa iu tho ytyoor on

o£ the 83i.l# the hro\m *oi*ooi s a il  as m i l  as ^o t askd



s o i l ,  th© ex ist ©lie© oi' fcMm© Is a i l  t>©low

t!i© an!>©r 15 OH* ©ail ha© a m m  at the o£
th© aiirfao© la'/or crM"̂ ths niaerril a i i l  lay©?* -’i woll 'lar .od 

hiTiuo ’lo iso l '"ioj/ t¥ive aa aeou..iyiLatiOii oi lm:;:io ..mttor la  tto  

~ teriaoa. iu tlil;? ty,)© of o.)ll the to ta l oi?saiiie niattor 'W 

bo wntQ S-©,- W v.ol: iht aM - o f tfils emt bo is^traQtod m
hunie aoi<i*

Iti-iic ouUotmiaes baia,,, iu ojataat vrfitli attisr

oDll o JitititiisatB, CD a:>t esiot as £rm  o y3:wiM40a ia  m rm l  
0'>ils la  aâ ' .’In-mt s'vsujit* '̂he: eaii t&t u® utaiiaily Qgtt?ao»

to5 fr  'k' Q.jll i)̂  uOtQT l>ut they are *'ia<l© avallablo wltii toe JmjX ? 

of olionlcal rea.^outo 'J:.loh aia:.)laoo ''>Ql v̂aioa,t oatiaiia#

®eid» aufi a32;lex f*:: ag^iits af© lAood ioT- t!i©

ejctraotioa.

iho t'3 je .aed l.i t,ho ©straet^aa :ir.>ooduro o2
Imiic o,.:,bsta£iCGo fp'> ' co il te¥© laj i>*Alm3r3al a

Id lity  ib) .;o-v iotoiiooo o£ QEtf l̂©tiOi» \QJ ,jQiOOtiVQ ostm oti?©

*iiG oDivoiit ii?sto-,.a .̂ OvUliy ao')Lix)& Xyr tmjlo oactraot.oas 

fa ll  l.i tr̂ a follovsicii:; i l ,  oldlo s^i^sato ( i i )  baeio

oolvGiitti C lii] oho'nt '••'/piito aod iiir| Imsia o3l¥oaS8 with



") ifi orSer to "xas© a coniJilot© ©xtmeti^m# a

treat'-ioat, 0-.’ tho s;>il wttti E- H'Jl i s  ©ssQutiGl to 

deo:).'; Oi;je .ai%? b-<0aFb:ii.*::.i08 liud saf*bm'..tes ;)roa©at* ,:,;ar-.4K> till© 

-rooeas a ;.artiai %arai^oio ars^a.le ai>:;j,/Qai*d8 DociiT* 

i^nber 'jf ..oi'̂ -.oro i i  ro =t>?tod uhe r©':aml a jart o*

aoil b, troat Uiat ciAth lUi ar iit aoids b*̂ 

a oiiitablo oo.:b o-

Vile noot uo .. 'louly dood sjlvoiit f jr  l3a;iio niattor ajitmotiQii 
jo fliliita â v̂ 3 3iio .̂.a,‘li *it to )er3«..i^©* ;ai lidmur*

tStP Is t,ho.t i t  o.â ;s»:';ct© tfeiG '"ijiiGst :/s#roeutafci» tlio total jaH  

Imnl© 'attor thaii aiig- oUk,r B:>ivoat o.*ri*Qiitly timllablo* 

r»UQetloii9 tevo be©i\ o o o a s l b l Q  alwai’at.Ion l;idao@d

i:.; the ojrti'r^etoa I t ' --^ctor b; th is  0;:il¥Gat. I.;p3 r;5r v30,; lin.s

ncs'-ioaDti’ated that a.l:;,ait o o il 31413 absorb i'JiU0 .iQI? CJ.'Ci;/,_jG£i

S'e'Vi tfio at: 39'-JiuTO. ^.overai otuVioo fiavo bo@a ..m<3© iii â i
t ■:■ noeortnU^ v.hotl'jr s .m >' a ito rstim  ooears or list* *0 ao.eot im
.■ltQr.jnive sol^oiit a iiarbor :)i ooLvotita ii.:a

th eir  ddC.omoM IzlVo boai* triod bf .lai^

or^iers* :,teoe .^oa.tor boois k }l'/xi;,it.s hive bo©a £3.o:i<l to be laoo 

ci’feetrvQ til osct'to^t:').r h.^do a ttor  .‘r)-: 0̂ )11 • ^oroover

a"..riofiijMJal 30iiat'kw*!3 oiid •itrlier )him lio  q<3"̂ -

:;<3£ieati» 'uifi --Pobabi.T ,;ith carlJol' /̂ariitQ eoT-̂ oiiaiiitgj A iartS®

im. :&er o£ 00 ■' -le:! i. uG

!iOctyi ciQetmo liavo boo.4 tustod ^iomo -to
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hrmj t!iO ?G .ova\ .'}» hm'P a D- ît 'jf 'ottor

> Lie oo ilo  ttiooo s*Qojo*iie* ..'£iO o f tl”® ^.ala clRiî ilJciou 

ttJiw: oEir:jOvO tlie aetai a^'i4ai.©o SI'̂

-  d l .
' 0 } Cj'O .''.(J'O V ’r\ ̂  C> 3~X vO»4\̂  .»'ir t':'a :*asl"TsX':

0Kt^'mt*^a9 “dcd .Vi ".;x'- '’.i-!" "i.ii:,:,.i': Qf;:,u.'A3£;..L Chrsili/p̂  ODixsr C-33)

C i - D - . p ^ ' i l  v’*ii' l - i ’ ..."*, .f 2  ' ?  '-■•V

tjut .~:?M ttt -^sali ■■'3' 0,ui.s .mimi "-'id o >iao€

t'*'?:'*C'0 C?*  ̂ vj-nfi# r.p .il'v'C "'i'”• !l. .. ;'''!i.n ' lO

* "::ul tif • ". l~: <■; ?!C ' .i V’t* e

/■.:.;.5 ::h':, ât'r'.os:’ . >■'" :'.|î ..,*::l' ,^4, h..:m UC\̂ .Î M to DijOOPfCi

'US/  ̂ "Ml tr rvV;\';’ - L'tts 9*5 vU)

the 'r: :.ih ?-32’l3aa# =cnr©aji» aod /;!,':̂ J.tii<3!?
^̂ X>i h. V j "'‘r g V "  't* '̂ !,ô  t '''0 <3:T"!Ctlvoti©’i3 (Mtmot" o.* of 

-;')!:*l'5:i;.i'• "̂■t.tc;"' 5t^ Ui-:̂  !t:¥0 G' )nŝ D(l t'-lo Mth
n- ,,;i iC'V l.i*

. . . .  v.h'"; b".nlQ x: t.:.̂ :}'’:* ob'W'nrn't.r'Vin w!w friTO e 

.!/■-. v' 'I'-' v:'" '■;')'‘"o ‘...;.ltnDlo ?’0 ;

1 -̂■;<̂ ,/yM. ̂ ■̂‘>y:. '̂ LJl UftOg ■;. '.":.y;,̂ 5 0'’ V̂"09 * yb.;»l'̂ -OS aa... .";.':ni.jVOCf.

bj .r) r'-..tQ s ^'bl.,,%yia rnfifvml ■̂Fotaoauoc ¥i«» (‘I.i.l4;';"i3i3 9

e:;-to<3 ti?j:\'u Ti.otti'j'iliy auh ^ oo  Lm'.io aaiao



omi thus to obtaliiei
radtioiintloA o f hii'de 0LibstaaiC@e haw b@@ii claiie by a 

ai^iboF o f  toehiit̂ v.̂ GB* aa ^̂ ianolblo riet^S o f fimotioimtisMi. 1© 

fraotiom l "ro©i ''liflti'm 03liitiaa.@ at pH'e uaM

t>:;. ..oriij :̂'or aimi ..ohllel,it:iiij (iiui* fs so tio iia tlm

bi? ju.l r iltm tim i OA eiln m o o f 03: hai®s oGi Iiae boaa triad

f;3r 00■'•aratioa aX h,.-";io cieM hj ari^la i>era©i iSi)* ,j0li*iit3©r

a*if̂  .̂,.,l.WiCjr ■■i'- ne^ ....f^matioua o i a r,.d¥io

bir un a': ĵe-'-iLiS'iiCa oJ t*w ImdGS .̂licge ^Tact^oao

’ i‘ ’c-r̂ cl tii ti'c ir  liiv. ;rx:-s*--G%’. / e :^loQ l&f r.’Qii,2itOj a itro jea

e^^iitcats V *.?H 'fcci^ollc O'HiiOiAs .-i:Ki i;§.0::>eetif!a*

ihio in beilov '̂rd to be a aceiVd for

ho'nô l®tt0f»U0 Oh o^'il hu:i.e eubotaiJoeQ* Ĵhro.nr'.to .siti >lile

'toi'r-iYft ha qcM fr^'iotioas in aloo -"liam (31-

mi*

lli":iis aei3 bo la : a bot^m gQ m m  iHixtar© o f oh0:iloa^il^

a.i.liofi 0.,*b0taiieGa» olooiilj-'j? v,ei ht of m o iasie a©M

eaii*iDt bo obta-'ifcjcl* .ttO'»,>is Imvo boea etid© to dotor'iiiio tfe©

:olc?0iilnF v?e:V’!it o- a traotioa of tittBlo aoid» j<S@a (3?) 

rer)oi*teQ 'olm  l i r  . ©i lit  ao M- aad igJO &i‘ hû 'iio aeM fitio'eiafis 

"fth Imoleity iS aiid 4 roa eoti^ol^* ..̂ iOllje obt jiiyad ;:^l©ouiar 

,.ol;'jht as aiicl idiO two to i ic  aoid xraQtioiiG cilii‘..i.siaa



et si# v" ■■)bf:̂ i ..esS m  aoe ra.ic3las X4i)U

bT t':o rl:;:c in b o ? . : ' o i a t  of 0Qrtn\a ciQOtjm fiaiublo

G,i:.iact''.5.i. 't£ v" h a le  -;h*iit3er :ixid ..'-claasr (30)
by ^ □ s a o . . . r o  lOiits -uid 

¥a'''fCiur /j*’ooGuro 03:'O '-̂ho a'atrS o f '"iol9oul:.ir
o.r r'.,lvio tici^ ê t=i;‘r:Ofcs fro : tli.o >4̂  lo r im ii  o£ a loSsol obtaii^efl 

b’=; ;>ai f i ltr n t io iu  '.iin i:iDloo,.,lar Ina fouad to ho

0 J13 )Gro:""f5 b;."' ■ri OT; '3 ":otr;} ti":Q u2.'̂ e m3 oaLsal'itod as

5 'l-'U ;'L ■'’ '*■ la  ot ai* ^40) flotos* :iuGd tlie

. oi: 'ilQQ ..l'\r >.o5 ■ hte QZtT'‘'Qt8 (j£ i i/- lo  aoido 

^T'yi n n-̂ '\'l tr- thn ac-Q o£ Oi./iOi'Sut ,2La* -..£10,; „’oi02 oJ 'Sh©

oi’ ';3iG0.il-.f 'joirjlito bot..oQa 0 

■'■f¥̂ 40(m.?5 3 t)ot fios. 40 '■*. ■ l>jtv̂ eoa. oiifl iU'j,î OO

'■ i*f'! B-'.i ;u, 't>i'l'..‘ r'ji-it'/j to’t'.VOOij. i-.'■Jjii'yi) CUid w tiiifci

0 .tuirv>noher i4si,> uoMij t!io tbe .i3ieo-,xiQr

..el .r»-'u':o i f  "̂SjUjO to ..>.),00d* m ajsaiiiili].;: ulio lm:ilo

'vsjt;'r'-'etor̂  an.ii- cif îor c ;..itia^3iia -.,:ot.:-ro a'Kl a-.iioat

fbllDv: :)i.-'.iOF i4 , ../.;o -a le  is  svta.ui t.-o £riio%lom o i

^oleo l-'P v/cl h1.o oot a^toH so ?U|U:iy tm
G-'!r‘Si'> d̂ the 1 ■’■ olQQ'hmi^itQ qoilumtoI  iu  oai">l©

c Ciir , o D i . i u  3rtior t.> obtain ciiaor©to

£̂̂5 t i  '24:»ir4o© ..iri^voroilila zuj&

11 3C. C"‘5) £ivo oldaMl ĵa x>il

TT̂ U-'-b ou ■7ar>.'-:j:*.0 r̂acSOG mm -lijte.lacd t\:ao



from ©aeli laiiate aoM» om Imviag mti^%
i«0S tliaa SOOO mujA thm ©tfaer faagias £raa 50f0C^ to  lOOfOQO*

w®r©lsaw @t rnXm (44) eal@iilat®a iiol@eia.a3P o f  & M m  ^mmt%
m {g

£mm a mia^ m il  whlcb raaged botw@«ii S*0 z  10 t® x  SO • 

orlov aafl OfmBkQim, {4^} detamiuM the faQl<ic.:ilâ  ®©ig|rti Igr It^ht

soatterlag aotl»<l aad fouac! th© giKJlaoulajr to lie fiS*3 x
3 310 foi* acM fr«a .̂ od yo&solie miX &aA x  10 for

tea la  aoMs Serivei froii c l̂Kiraomu# 2lioa<i larg® in

Eialecular vmitM o f feKiiu acM® o f d l t t e m t  oti^LXi d@t®paiaai4

cllfffjpeat oetliode aid ©xtsmotloa pmQ&3>w<B are pooalbl© dii®

to mie'ioci.fic fm otl^ait-ioa r?î c0«3iiTO# I« i8 also Imowa tljat the

^ le e u la r  wtislit o f h±c^ 33l©oular im^stame®

W om& Qv^mmpie riatli948 oj*e VQirj aft^a mtdi X m ^  ttiaa th©

ttetsr-iliiedi If f^momotrf or iŝ  !iltrae®at3?ifui|0»

.aM..afaslatiaft... « > Q a a t .at£ ..e^il

lai*go aiK3i>e-r of woi^ers stiss^stj^ t?iat a©tal® 

<mimbl0 a f £oraif^5 otabl© ooaplox#© ifitli 3;>il onp-ilo  S3k'4tt©r 

(40|47,48)* .videno® 7f cbalatlcia stsa  tm.i tho obB&sv&ti&fi that 

ia^  ar® ima&X@ to Ki;?iao© a i i  th© Qit̂ ’̂ s otl^ r

taairy aetal® tbo®e ar© aisorb<^ i>3q Boliitioi^ fegp s«3ll ORgajaio 

jmttsr# Aooordliv:; t»  &t££&r®o^ i^saaibl® %[>©e o f Xi&î ©g@s b^ifeon 

ftm ctioial ®poti!>s of h«ai© aold« aM th® la ir^ ilc !  ao ll oomitlttiimte

mailto:iiol@eia.a3P


thi?®# m ia  t^p©© af aotal a@nmtiT®® ar® ( i |«

(1) -to ioate type, ml%h psrtieijiatloa of castftiyl a»& 

pii@iidi3j0 gi?»jiipS| lea is  tiae O3>rr©0 ĵadias tewuilos

aol f'jJLmt©® fcf tlis react ..:>a o f  sa lt fa^atloa#

(ii> 8©aip9l.ar type, tomoA W liMmm*
v-dtli parti©!pat i®tt o f mim^  isiiao, feetd mA &Q^9§

l 0iyA0 to  o f the ©hAat®

C lii) A tfrm timt lo foftaet Igr polerisatJba © ffiote mA 

IS f̂trogaa Wi&m li^ag@® wit^ speoial partloipatiaa d f twmlilftl 

fim etloaal -OKilag caijjotmas of tH.o

Bwt in  tto  t e l le  a o ii eti©ai©tfy aosat of the 

tfe® tmm '*ooopl«K** #r i'ar a l i  o i lixi^&^sm a«a»

tlaiaai a»ave* m  *ao'i», af aati^as to as#%tiv«i5r ^liayg»i

graui)a o f aa lik e  sa il o r ^ i ic  scatter al«igr9 iarcii*

^aa a l^o tfo fita tio  Ai>r«iss ta  m m  m%<M%* .mq'h iio^As a lso  Itsfrd 

a i’»r« or le s s  @tr.>agl2r aw altat ci-iciraotsr* xiio M uotii. a « M  

iQm q£ tli€f r ir st tm m itim i ®&rtm aMd th@ eAMwm of

baaio aoids i s  iMi6.o»^toAi3r partly ©ovaisat la  oMm ôtajp# 

wis©- :;3ii¥jrals hm& dafiiiito eu-il xiQii (koS'lâ a.
OĜ icm &mkj£*m c^paoiti^a* m  iNl^

iefiiMst e,tclirsiise oaoacitles w’lloh eowpm t&

&&wtm as- .o il aa with th© caottod q* «iJEt^atioa aoil# I t  

M s bom  the o.. Um aatiafiiS io  lafitWHN*!
O,^ 4“

W  i'ts. 2a axelmuQQ ^ 2*© ttoa  Ua at agg piapwi*

cular ioa ooaeiatratiofi C4J)« .3 tfao ©stmt o f

- i O -



follovi® the lyotro' -iG aorioo 5.t la  olcsar tl%at tiio o«skJi3̂'3® □'sote- 

nitn f3o''Oiif®e ou ttio vynTrp ::.J' ^aliino tho ©*3lS3fiei*3{̂

Sosy5i» '̂ho FLilo of .,,oli'.4ao uarc3̂  Id vnlit: f.ji* tlm ■'iQQlia.dGi 

of ioa osotoutlP* -ti'i oj»fe:u.,;o eaocsalV o i  k*MQ aoM io  aim  

Qtr Mjiif by Uiq fii*3(_>o.a iaa o£ tim

mmlms4:p so la lio a  *her sati;jii essiiMis© oa

with iii^roBGlm] vnluDD dm to t!io liioreaQui '̂S atoo^oiati3ii o f  

tiw m M i0 (Toa-'iQ il*o# ::=lM)iioli© ea?lh3^/l acid

.JIk) , lio .Diic Ir/ 5;,;e.i citjia am th® &lt&o :.oot aol3ic î i, 

tiicir iixjliciirâ cjap i.u ,j}d. ĝ i t  tiD  oqq.a Cj, ^  tliat tliar©

io  a diFoet fsI'vI.  ̂.:x.G!i3 ;■ bcfc>.oo.-. e )iitauto j f  ii::alii-lils;e 

^ntcriaio 3i‘ tiia o,)li **3 siio otitiaii

oa-ficlt;;'# .,fiuB i t  lu ..jsM;iuuoci I k40 j.. Uiq .uot#i¥o oI&qg iu  

m il  OT0 ;i..io Tittor* niiCJt .;0 oî  ■ hoi 1.3 l i e  oliorJiGliOi?* w iiiaa iSiJ

|-=!c ?ec I to o i  aclm ilVQ  :]Xo.̂ r̂ s bloci-lUG tJhe 

C'^ti.m :j;rm'"0 :Cir iou o;:;jN::ui„>5 '":Fo ©':̂ rb̂ 3jiylic aoM 

Wo 3thor rKii:«1s ..rj:.vih.A  '>4̂ 1 l)i? tiio ooioa»

tStre .blao^iii*., o,„ tl.o cii0u.:.*i,0 oituc u'ith dlnotLjl cuifl

iilaiio ot!i*.iiKS ui-it cuio!x;,û ::o eo.,‘r:;Gî '̂ ; ...,as iiWcroo.Lg' >i?oi'>orticiaal

to  tho ouAa*t o£ :;,F'iu io*The>e alod timt

/;r(>û >8 ao ai5 ''V;'-...il.io r'i*'5ti"̂ o ■■Qr‘ticl:)n.te la  t!̂ 'o

'''!Ochn,::tia'-'!* "''I'loc a.:j} %S3) ..■or*c; ■'ililQ oiiilii^t©

tho vi*iolo ai5eh'2.^p oa ;as.;!.tr; o ’̂ t''o :;4:ittor l̂ y 'Cmit.'ioiit

wit!'- :i 1i.*c V-Dv e3i.c?iiSod V r^  :^ho.^liQ
;;;r3u.̂ ;o IrWQ ;TO‘'i%.jr i , xjrtriueo T:)? t-'O o2:.sh.'i.i";o "̂ os'tloo# M
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tbo other feaM Isroadix)ut et al* iS4) fo,Aiad a preiooinaiit jkiI©

01 oariioisrltc aclfi grias'-'S ia  oase of ealoliisii aM Qomoi* axohai'if̂ a# 

>clMiitaGi* fUiS .jLinmr (55; fo.Jid that blooisiii^ o f oltlior aoiAlo 

oarbojQ/la os* r^hQiiolio Î F̂̂ rox;, i  oaused slcyjdfioaat reduQtioiis ia  

n©tal reteritiaii* -:Ms O )£ieMacl0<l that bath gppoans roaatoA 

oifiiltmieoa^lf tfeo ..letal loaa* ilthoafSh thos© authai?© fiM  

m  QŶ MiMse tm':iQt±Qm o£ the oarbaai^i {ppjiipai a0ooii*dia«3 to

t!>©lr 0 >ii*i:0a these rm & tiom  gcui m t  te anciudod tli© 

i i ite n e t  rm '.se©li''i ,.Si3'i bet..eeii 3011 orgaiiio aattor aiift nietal loaa* 

.;:'Coi:*f! ii:; to ’jQwio ruid aroae? i;oat (56, --hQii l̂te £5?jli:)0 o£ :iod0l 

oLibatMio® ?rlth a ?-*l C I; Ou ^ at oH 6*0 fJjsed ao Qo,pp<!*ri at 

p!l 5*5* 43? o£ co.i^mr m m  fL tei aad at pil 4*6| 2J4'vnM*

. ivere ;Cix©i* t  I'as Osii*oladedi t&it aa iateraetloii s itii

h;/cir3«yl :Tow)B i s  roof>ai:io,.{>lo far the mBiLitims ©»•

Dooa, Qf’fdJ.ti-m of a □©tai sa it of a str:>iig aold to  aa 

BqmwB 0olut-Km of a noljfbaelo tenlQ aeid, the f)H goaoralljA
doororiaGa* Ih© nf»culti„i(io 3̂ '̂ t  ia daeroaSQ dQieadB on She wfcio 

of the a"f'uitic/s o£ the n,:tal (uk̂  the Iw^ojmi loa i'or tho 

bu’iia aoM ''Hid 00. apoeiai &atmfw o for

ml^miiou i&7,» Jig i)0 ’̂ Qutl0':'.etri0 t itra tio a  ©sinr© of a polymrlG 

orgaiiic aoid Ims bcou d9©orit)od 1̂  - atoimlci;^ rŝ icJ ...aitaili i%J>7) 

as a ,;euamiiBod î GmĴ ta-̂ or’uaisaelbaGh Q-iimtiQUf
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H = p K i +  n log

whQTO 4v.j_ m iiitriatsi© iisaooiatioi*. Qoastaat a f  tM  poiynerio 
aoidif a  s a c..>iaatimt ^  s dogr©© of
oatloa OF aioeoei'itloa* Vtm -.itl-i to©t®d tho s^,>:plioabilit^

oi’ thio to ta^iio Goifis titratect tv'lth sodiui'a

~!¥! ax'tiii ÎGOVO (5)) tho sar-ie for antojElal

QStK]i@t0?1 fFK'’ ■ t;*'' Oil anm-JB solution of aeotj^lncotcm©* %

i'MttlBg -iii ncn'.mt L o9-^  § m  limns? e..iW© lias booa obtaiaod#

iiMliosit £MJ t ta t  the bahmioiir of tĥ ,>3© ^rgtiiiio aabatcuioa® dilM'aro 

tTo"̂ ' that of limar ■sol;’''^oi’e o :ti as '''o^acf^ilo aoid fa r vihloli 

tlie QiWit’Oii tefi bioa floriToi (S’?}* .liis  dairiatioa i,w a t t i l -  

biitofl aifuirG^it T"ca3.)ii3f o»;>9 cjilotaiiaQ ai' ,K>r9 tiMia oae tyoa 

f-ictulc ::]ir:)a...* 1 *̂ fm :le 0.01^9 \jj.3vqh distrlb^^i^a theoo ĵyoar)© 

over ! » ; i a o M  .■;oloo:ilo a.i6 la to n c t i  01 ueii-hbo^^iais acid 

;ToiiD3* :h overs vx'iBr {&'] :Ci.,i4A a rGas">iM’blo m lld lt j  of 

Ileiitorsott-Ffeonoj.b îsh 1..:. the aoM rogim  H;)to oH 6*0 •

o tsiitis  .otT’o Oi' fiavilc aoia i.i t-ho oreaotio© oS
:';ot3l i^mo fi?\o fcoo.i '■’’'liiD bf ;vor .ero* C6i,6i2i

tl'Uit the ordoi» oi dooroo-ae oS ■'"'R unoii a:Mitiou oi r:imo:momt 

er>b'‘vlt niif̂  iiic:-':oi. B'Vltn a !mn!e m tto r  oufi ■ .-..sioa io  th© sfv.i©



ae la  tfio aertee o- iTvloG wiilla..i i65.i* /.artia  aM ri@0v© iiiJ) 

te;Ve oiA,: ;;::Q0teti tiiat nroto.*.© tiitratabio iu  iiraQeacQ of aotai salt®» 

:.Wiir aloo orlQim::.%Q ir:y: tfce ^mtoA 'latal iaa m t  aiiij ^vo i 
tfio orgai*!©. sii.betaaee • .V'liG;/ did fiaci, ard,<3r o£ ;)li

iflftirs# -{"aiii® iboso aixt' are a .terlsoiifcfil <3i8L)laoeaoat o£ tha

%iti?ati©a C3UTTO Iji the nreeoao© ©o'lioff ea ltj whiati eaulA t)o 
®st'>lalji0c1 ao tho io r  lotioii of a l>aoic cô ’Dpor oalt* . .Imioa a>.iS 

.̂ t©v©ia0(?a iCl4. ^3oafi tno foilow'iis;; order oi" :?il &ra’> ^or tonio 

acMe -aCll) <^ii(II} ^ O u C a j > . . M o b  04^000 ,.itfi

the iinriao uiilie;-" 8ori©B »mr! 0 3iiClafled that th© boiia@ are 

ei©etro0ta t ie  li'i .£..Iioao posaito -..ore If* oaatKiet viLth tfeo

of firtia .oem 15 j; 5 wto fomid 'Uio oriei^ of '>11 

Fofiiictloa for oi^co-.ie /■■attor fr)'-: a ij iios^lsoa follai70(a

the OPr'Q**

urlt'lit fkMi .>ulkiitaoi* itkĵ  c-ii'i ...aliiAitsQr ciai .^simar (66} fo<iiia 

tl¥it oaiciiia aijil oa its did uot tiM) t l tm t io ii

ciarvoo of liuniv;: fi*i3 r .l¥ ie  âoide Oiii rujfi oo:.) )oi? sa lts
fli-A 00 t-̂ > a 03all OK'ma%» %)'m i6?j ajaoliMoti, fro::i

hie 3t;r’i0o wit'~ a aii.sbor '■'.Iffareat q?a:thotio :50i@l

tiu '̂io fiGlde 'Jilt yjtai ii.. i‘:.tCw boloa,,. to tuo <o4fi.iUG:loar oliolatoc 

o-it''oao : bo ussit,i¥eiy Qhari;ed ;,;rau;D*

•'uAi îa : ^ .y \  tl'i© riZi>A:taiQ o->;‘ ts:» -)ii 6VO0 Oil additicHi o f ioar^v» 

iilo aaltoj £i3 61££qvoljî :̂gb in Daisl otroi\,]ti2 di'ytilciit
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1©®® at pH tto  iî Nai @tr«agtfe m a iQm&

to i.mr@m@ oalj la  %im Qit&m

■ ^ a C lI^ < Q 9 iI t)< iiia i)< r ^ iii)< -a ill^  ♦

£k*t gM i.:'©iilli idfbi as^ aar®

afiA fallow tliie  orter la  t iiilr  af lat®rac3ti<i£i* 'io ®qs;).lalu

th® rtl! ir?>p »  af'^dttioa of aotal Ism  in  timlo a©i<l @3la^io%

Vm '-IJlc C6?, :>rescEit©̂  ocMwiaelaa e’ria©iie® to ©sta&llifli t w

%n©0 ©f reaotioE (Mis, at l05v@r aiid at

i'iii# 'rims :̂>? "* iseiA @9a|>l#x a t law pli om
'm.loiim af tlJ@ 'Mill) ion io bci.A£M! to a 'midMe
aii  ̂ th© ©thor to  a 4D? 'orl^ aeidi©

©#g.» s  tprat }̂

HA
coo'

OH

+  Cu
2-t \ ^ c o o

HA \
Cu(H^OV+H'^

0

fiG . 1,

:39I



•16-

"ojb®r@a® at Mijjsor 9II nmtom '.’r® fliasaoiiiteH i^ara fi^leaalos
•vihlefo x m m  oovaleiitly boaa.<S %o %hQ oappor isi&§ givlia^ a b^droxo 

eoiriplaxf ®«g*#

COO

HA
\

Cu Ch ô )^
coo .OH

HA Cu(H20)^ +H

Fig. 2 .

KiChaitser asAfl 'iMtmmT (8 )̂ also asri¥©d at tli© mniQ cô ioiiutlda 
v̂ h©si ou fya^ie aeid®* ia tim r@aotioa involving
ooppia? It 1@ ase.̂ .'̂ 'ioi tbat the tî 'o llg^d® aotliis t-3s©tti©ff la 

feinfiing loar, my d© a©ighbou:rias ®as%o^l nb^iollo

K\i(h‘03{;i’l  (;3Poups* Itmt this ait:.atioa ooeurs altiiougfa. nresii-aafely 
m t  ®sclual'r©1^, i s  ©oafirrBd tli© of Blm aad

iiarber ./clm itaar â id ji^um v iSS) aai -aTio© @t al* (7l)*



emri .n lm u l’m  faraaia ^2 oripoi®'saaftQjp*
•MbK^Um fMiA i^8|ardia (7^) a o a ^  

t te t  at rM 3 ^m  earto-sylle mM  at M  6 fi-r© mm:y^§

nM fit fill B a l l  a is  5rssa;>B ^̂ «ra iJliajr

asn a tt'traticMi t>f tcio .-'-Isâ ioiici ty d rjw l 6ria;^s tb©
OI|toS3t«MiS0 fit 'ill 10« '"ho ^etOF '̂jltin.tioa î? %hO Ŝ OlQCI'® Qi 

-'mixim "otal /^lassa 3tt>®s tro

, 0̂? '/II 'i* :tl0f’;'S£3fCi ii' iri a3*KJiii/l©i iii ti:i© l̂ M

îtM53 ^  "Q% ill "*"11:̂ 0 & G:} ZU'Jlid. flltli ma -y QtMMPgĈ

"'t>0iT/l ;t'''1;,i IX" '.1** mrl lia:r.M05* .-‘I* 3 tt3®

rlcsf 'XiO':o t ‘5 i>D aost^-iirGd &.’ ifi>i3, l^diVitiicJo Isa atifl Ilf
il

rel«aaa o f tlii*D-G oaoo .ha©

iKsas r$;;3as<i  ̂ aw ,r:i 3*€-9 ©::5i7:.\)c iiSia;;,: ty a luii(M^ of 
with mr&aa;yl i:sr jir)Q9 <.t;ila i!i0 5*ol3aiia jeotcMio at
oil 9 I s  olitaliiei. bf a i*©a^thm im tm m  mnA
e a f t e ^ l  oi*cst(Mi8 ar© roleaseA boî ’aal mi ) to £<wi
U (fif)g tfco 0Ffiaa5’“"«telli.s ô rTni©̂  Is  ftaallS' <loofl»foa#

.;taiaMa;::ietgg.Q.mdlMSL.̂

/he f:a t ha'ii© Q...^ot3iO#9 etabl© tester ©jlmbX®

©'ri?l©»>s e ith  ::fc-Sal iaiMs L w boea v^ell estafelialMsA*

li otMmoterljtiou a saiufel© matter

CO n l̂Qs lo Ite  stafellit,: coi^ota.4tf th© m ’m  q£

ti :u.D£itl%«rttm tl33 arfiiiin/' tho rtoial tli© llamft*



SuJMPoa® attanipte mdo %q d®t®Riiii8 th© s tsb il i '^  eoaa*“

taat® of orip».iQ aattor ooapl®E®8* ijisttaaiv® ttSMi liaa

lfe«a ebA® ®oil so isn tis ts  i?3,6^j»t?4-d8> of (413) ■

i 0tt mLQhimm n©ttoa but a l l  o f tfe® ;3Qa»Ai‘@aQat8

bcHiî  rm̂ © meliig tho simolifleA 4«i^rib@d ^  and

Galiria i~i4. • 2I1I0 a@t©rr.ilflatlOii 1© iJasoA oa the fa®t tlmli t l»

of boiiM to a fcoom \i«lgbt of reaia  a t #iuiXilinu{B
18 proporti^iiia. to ttm QommtratiQu uf trm  i&m la  aolutloa ®r«a 

lA q£ a 0€isi|>1.a£aiit the atab ility  omslimit {£) follows

the i^latlciflyililpi

l o g [ ( ^ o / A ) - l ]  = l o g K +  x l o g C h ,

-1 8 -

where, %h& reastlda  is  

a+xO i »

aoAf Xos the dietrib ..tlon Qomtmt to. 9Ĵ &&m9 of tbe

eoaplmim ag®«l,

A 9 th© distribu tton  OQimtaat la  the pr@oeaod df tha 
©ooplexliig ageat* 

s  s tab ility  eoaataat th® oaaplaai.
X 9 th® imabtr of .. ®f ageat whieh

Q(mbim with 1 f^ ie  af laetal, t#



Qk rnttm ooaceatratloa of th© mnplmim  3Ji ml9»
n&r litre*

Barntmsm m& Bimdbmt iTf) aaiealattd  a ta litlity  mm%mt 
for a •  husi® mlA Qmplm to Imb 4#4S a t #  3*8f 6«3.J3 a t pS
6 . i  aM 6*a at pK ?*0. irom tfm 0iitiwmt fala®« of M at tho 
©telatlag !' l̂@04l©6 la  tli® eonpi®* abtata®^ a t a iffe raa t 
ion en>afi#atratiaa@ (x » l*®  at pH 3«S| x s  I  •St a t pH 5«6| anA
X K l*fO a t pH 7*0), th#TO aa8«J®4 a part lo t pat ioa of

!is3ii0val®ri,t aaA Alifal®at faro of loaa tn. t te  rtaotton# At lew pH 
rmlm® tha asQont of th@ aoaoval«t f»m  Is pradomiaaatt 
1© loir®r®d ifj.th laer®ii@iag pi mla©® la  favatir of the dl^aXasI 
form* imvi the ofea@nr@i rs s ia ts  i t  mm aXao c- t̂taiaidad that th« 

mam&tmtloii of the licjaayfl a^allabl® fa r  tb® ©^aolca faomatioa 

la  iacsr©as®i i^lth daareaeiH;:; i^drogea ioa eoae®atratioa of the 

axahaa^ iK»latida»
:aiU®r aM .mm§m (76) foaad that tl^r© «®ro a t la a s t 

two ooaplexiag agaat® la  eatraotp oa@ or aor© of which 
f03raai a Bii t^p® q£ ooaplm aiid oa© or aar® of tffeiah fa ita^  i n  
t f  p© af oonpltx, the r®@ultiai;  ̂ sTaraga ^ ia g  l#S8 i i# fhe 
“appsraat** etafellit:/ oaaataat of tNi oaabimtloa of anoat® £ot 

tm® fotM^ to  b® 7*a* fh© ©.moaatratlmi of tha Xî î sido viaa 
aatarniiiiia as th® saxiiaara ©oaplaxiag a b i l l t j  o£ t t»  eoa-

Ooerproa iW) asiag the mm@ ioa axeteagi ^uLiiilafiisa 
!?!®thoi foimi a Immr l^-ataM llt^? ooastaat i^ u a
of g*il7 for acid oaaplex at pH §«0f wharoaa a mXus of



?.0 mm ciaiOtdatM for Ouill) ^ field eompX^ &t ttm s i ^

pH* .t3©liiiits®r bM -Jkidimv ^  a s la i ia r  tiw
pB ammrnmt ®tafeliity frosa Bi. to rl« ia  af « aad th« m^m.

2+ H+ 2 +
ioae Ou t F® aaa a t pH 3#8 aaS @«0 aoA la  a furtii«p imb-*

llcsatlaa (90)# th® oo!trpl@*liig i>ro»©rfcl0a with m©tâ  ioaa §
fi+ 2*̂  S"*" 2”f" ô .

m t :̂ a t S# , a» aaft .ag • etabllltor a t pH 3*8 ad^@aoo8
la  %im foXlewiag qM@p#

B+ 2+ 8̂ - S+ a-+ 2+ 2+ 8+ 8+
Oil > i^ >  a >  ^li> 0»> Oa> iB> aa> Mg

At pH 6*0 the Is
g+ E+ 2+ 2-t- a+«*+ 2+ S+ V  +̂" *

o»*> »>b> m  > un> 0# > Ob > in  > Jig

la  tlie ^  mBm tlie amtfa>r» i?@:f»ort#ai x mlttda tern On® to 8#0 
for O0mpl@x®8 of falvte &eld8 wltli alas aivml®at motal Iom* la  
tti® lat®y niibiioatloa© th®f roamluat«d tfeo «arllQF w>»ic ®a nietal- 
fulvl® aold oosplej^s if9$68} aM oaaoiiiAefi t ^ t  ^  Asrlatlaa® 

w®r@ dlu® prisarily  to aaalrtioml orror® bat also "tot ooH!- 
ceatratioa of tfe® n®tal Qomnlmxm laot al.iay® b@@a asgliglbio 
oortpared to th© ilî auifl* i|r usititS aa tiBprovod snal^tl<m3, method 
®ai low 03ac«trtttloa8 of aetal ioiis ^oiialtBor aai Haaaaa C?3) 
reported tteit TOluae '©or© aaity for alae laetai fuilfl© aold 
omplmm a t .pH 3 m& 8 aad s t ioM® straagth of 0«i* /it lower 
ioalo etr@agtii®f bowevor, s  <C i*Of prosi^mbl^ da® to tii® 
fDrmtioa of riixod, ,i®ap pol^mioloar oofa^lexes*



Ataoiig otfe®** aethoi® m  to r  t l»  s ta b l-

11%’ 0oa®tant aaA coapoeltioii of the gmtal-*l«Amlo aatt©» i^553.e*«»i 

0p®eti^pli9t®o@t**ie aftd, th# |)at®atS4iia@trio ®@tia04a wte Sapotrfeaiit* 

.iatolts®!? aa« iiilm er mmA 4ob»® a©tri@4 of aaatimieus 
ttoa lii aa att© /st ta d©t@r las© th® oompoiiltlaa of ooaplexeo 

fcirci®ft %̂ tw&mk a ® ll  fulvt© aeid aad a ai3Kafe©ff of metaX ione* 

u©hiiit0®r aafi flaaaea (78) siaplgtysd J®b*s .raethai ia  aa t©
fieteraia© both c»si»Q0itl« msA ©tabliity caMtaata ©f fuivlo

eoo'>l®*@8* xlnse© aiith^r© i t  t© a i« i  tyo© of

oowii«K O tttii), n iC il) , .M W , a«C ll)f liiaCiDf «aC ll)t 

QaClI/ aaS ;^Cl2) oonnltx©© at pH 8«0 mid th© iMdte ©tfNSJigth© 

of t!i@ Qolutioa® »©r© Lm..iataia©4 at 0«l* iiMs© aiaiytor© aln© fouod 

ttat at pH i,?0 cyaflyn- o .x , i?®(ll) and faliri© m U  €0m&& a
H I cofir4®x} slnlliurXj*' at l^al© str@iî :3th  0#1 anft pH E«.3S| 

foi*r̂ ®d a  H i  ©onit>i®x witti rulTl© aoid* fe.abl© &t 

0t,,iAi@i th© Ou*̂"*’ -  fu l^ ie  aoid ©h@lati©a l a  0#1. :i
I I  J2+

I'.Ol at 25 a aoS ©auciwai^ tliat Oy. r9a0t#d ^sitb fnXtri© aeid to  

im n  a  ait© hom& © alia j^ lle  aeM typ© Qo:%plm.« i'te  r©&axt has 

|}©@a Qupr^rt©d liii' a Job'© ©oatlHiii îi© m rlati© a pl©t«

Co^itlQiKil ©tabllitf ©aastaate (8o) ot Boim a©tal fidvat© 
©oapl®3E©® feav© hma d@t©r’*iiii©i hf t.’l^aa et al» (36) at Q using 

eF)®©lfl© ioa ©l©etr«)ci®* It tm& b©m asauri©̂  tiiat 'aatals tom% ©it© 
feuafl o©Dpl@xo© M«S fouM til© order of affljai% ©f ©am© JMtal© 
toward fulvi© a©ld m IIS') va) at* -.iteaa (a?) aXs© studlad ttio
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erholatioA x*eeK»tioii bwitmmu. O uill) an& fu lv le  aoift t l i ie

r@latlv@l5r u m  «lre©t !•«•# t l tr a t ia a  wltfct a @iii}rlo

ion »!®©ttv© ®l@crtro4« ‘ bM  tb« «%ailibrias af
2*2± 0*1 m% 20®O aaa pH 5*0*

a©o©aflr at al« ( ^ ) t  atewttsoa (a9|0O) usdd

i^teatio'® tr ie  Qett©a bjoA faSaaatou e t  aX* (91) used a m m  

teolmiaU0 baaed oa tte  o m h l o ^  vmi o f  potentlom@trl^ t itv a t io a  

qM  loa-sl@etlif® ©leetrofi®® tow A#t@ipaiaatioa ©f @tap@isa 

forratloa ooasstaats o f  d iffereat mmDlmBS at

a ifferea t nil ao8. ioiaio ©tfmijtii ©aployiag tlie BJ@3n?ma*e Oo) 
apapcwifiti a® aoilfl® 6 @t al* (90)« s'or a bivaleat matai

loa» a step arooes® ax' tii© r©aotioa toa® feaaa asoaiSQii tims

’mg-e

wh@p@ th© @iiee®8®lv» eoaataato bj. aM bg are siiraa bf

1>1 » <»iW
lH&)( 5**)

I»a a

aai tisa averalX ©osataat Bg In siroa

% * iM2)iU^ )
!R-0® (
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¥alti©e olilaliiAd for th@ fdZMtioa Jtuaction &§ itM i{UA/U) 
aimlysi® of th& ©iffvs a f t a i e  aelSa la  prooeao® af

aalt ar© a©ed ta  dwiw tli© foraatioa earr®* I t  v̂ ae ocMUflLii-

d.ad that Bit eo-irsies©® v.-©r© fom©a ©latfltaaeaiial^ wltli 111 

eafiplex#©* I'hun for a acid oaapl®* log & iralii^a
obtalaM from 3*i to 3*4 at pH 3*0 aad ioaio streagtli
0,1 {m ), '}& tho athos* haofi for a e’b-li^©  aoti omnXm the log

v a l» e  »v®i?e foun  ̂ to bo as ae 3*3 t^ 8*8 at iosde streagtli
' « E S'*’lues ttwitt OftOX whor© iig Is the ( mg>/(A*“) (1 ) .

r^teifmlmtloa of s tab ility  ooastaate wa® on tii#
as«u"ipticia that th© nmtom which aro libssmtad «ti«a aata l laas 
r@a0t  filth te i ie  aeida at Iot- nH tlposi imdies®clat@a aoidio
fim«ti©ml f^Psups* ...itli ail iacrsas© ia  pH ad iitloaal i^r^toas hav® 
hem lib^mtoS- tmm ijg^Amtloa watef of th© a©tal inae 21»
im lidity of till® asstiapti^a was t@«t@d la  ®*p@rim«sats ia  wliloh 
TO^iiimtlai ad iitlo a  of ss ta l ioa vv@r® niad© to eolmtiCMUi of til# 
huriio acid a t ooaetaat pH (pll petiiraad to In it ia l  aftai^ias poiat 

a fte r  csaoh aMltioa)* i;»®oh addttloa of aetal ioa d®pr©se©d t4i«
-jII to a l0®3@r ©stoat than tlw «̂ r®fri9us aM itioii ,3ad i@o0 aad 
1©@0 ;COi! wm® r0 ,:,uir©d .aeutmliae th® liberattsd pffotatte* «-‘o?
.'ti -  iMRiie acid oo'^plose® i t  mm fomd. ttiat mr& protoas were 
llb@mted a t pH 5 .and 6 thaxi ^looia b® a@oo.«at©d I’or fegr aoidio 

i.4ai3tlcMiai jiTDttp©* A a t'iiia r  i^st-it m s obtaiaed f®r Oû "̂  
for th@ asQimt oi" TO^*ir©d did m% ©xcmtd th® $mm% q£ 
te®® coa©:is©d. Cor ae..itrslisatloa of aoldlo fm atto asl ,3Toi^s ®v®a



at pH 6*0 • This 6«ft b©@i:i oa the basis that @xtm

r®8ult@i from th© fom atim  of lemfi and ©9pp©ff oxiS« fc^drat«
©i^alty^ o mM s  tia® m t  bsiffife farssft a t th is  pH* ia.

Mt@r rmbli oat Iona# Ĵtwrmm& the &sm. otot&laod teom
tb® ©eqweiitSjal. afiditioii a f a eta l i o m  at ©oiMitaat pH to oalemlat®

£•+th@ st#rwl8® fom atloa eaiietaiit ot Qa t rb t 'SA ayofi -̂ a -

hiimte qcM odcsntoaeB uM ttiooe "fe* fallow tli© order*

o«i(ii)> pbC ll)) Od(n>> amiU).

ffM® t@chiaicia@ was umi. imt p a rlio ila rl^  tx*oul}Xe3ora«
£m t im& 0*- the poteatioaietrlo t i '^ t i o a  owtm& ®*g*t th@ tiori- 
«oataX ii@0lac@f30at of th® eorvt® «fto®a titifatod ia  ttm 

of aatdl ioa®# I t  liae b@®a attgs«®t#A that aix@A oociplexoe are 

formoif 9m b%im pbthallo aoid ^ p e  m& athor bolitg sail*  
<^lie acid typ® cx>::iple*f a® also 8:isg0st@d by o tto r wrisora* Tii® 
valmoe o f log ti ohtaiaed irt̂ m %h©m BtMlm of @cnroral 

ordem of rsagoltud© than tiio©® obtaii'iaA oth^r aathods* Asala» 
iM ooatraet to oth@r etudls@» thaae anthora fauad a la@i@» 
aifiem t of lag  % oa tho pE of the aoXutioa*

Althoa#! a aivnb©r of setlioie hair® bo@a med la  iotermlala® 
th© iftaM.lit3r c-metaats of ni©tal-te*i0 iiattor aoaploxoaf mm  of 
tMm a&mm to b© uii©vj l̂?oeal* applioitioa â .' tli.@ slmpliflod 
aDpraaoh (34) of uotmbart*© loa aitchaia^ #%ailibriya aothsd to 

th® io te r laa tlo a  of the e tab ility  ooaataata of laolNai -  htamlo
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asia mmpl&m®  Isas bma, oritio ia#^  C f% iS tiif

78)# Olaj^ mm Tumm iM) etat€»a thm% Witl. Oi«naio
pmtt@p w ill for?*! oa-nnltxea wh@a » l3 ^  imm

mlutUm ^em  ^  oeatm l w®ali b® tli* 99$gmiQ wil««u]l«
oooiNliiiat®4 with m m  ttiMi oa® ta©tal laa* Bat tJm i@fcttfetar%*« 

ioa ©xohan>g@ ©qiiliiM tM  la  ^

vfter© cialir 'lOl!  ̂ tfp© o f aoriolsx®® h®f@ f^ta^A CviMHit % •

' } 'Oil « ligmA m€ b le au iiit@g#r l ) t  « t i^« Cii)
stin|39,rt©i th® riem  of Uisafk 2yum^ (ilS) aal ^
v im  iii tOTiiB o i tb6 ©ariler tin r

c.mol»a.#d that tli-© metal io m  wii.1 .tor;’’ with tiii' ^^3yi*

funetloaal -TacTOooliiieiiles lik#  aetd Qi %!m t0ff#
wh®TO a ^ l *  fh© aew i&torprotattofi or tfae l3i»»«i^Ii%iig«

Wimi s®tfa.Ofl mad® l*r t • isL aaa at@tr®a@cm (i€ ) « « •  4«v«2#9«i 

fpon tbe gen@f^ ©^uatioa o f (d3)* .42,80 i l̂

( ^ )  preeeotM a ap:oi^aeii t  > tli® Idu nsllidd

airing pmpm  «3So@rla©atal 03ttai,tl0iis* -JtabHitr tfe«

Im® fe®©a isxplalaiiA ia t©m® o f  frnxlraiis ooaplsxiag (lf*0»A*>*

i’te f al0o a«c».ii®tmt0d tbat s:>ii© ©wvomom aesasaptim* msm wmSm 
\4ten th© ioa m@thoc for %im Aot«9aiiiilliHA

of s ta b ility  o f raotallio 03rapl@3ca» wms e t ig lam ir AitiN*

1®p€»A (93)* Acsort'iat? ta  tfeta, t M m  aasaaptioa®

©aob otfesif bat vtfa®i4 the ©onrolaK laVilvM le df tilt
tyr>®f whioli is  m t furasd goiiswAl^ with p«»l^fattetiai»i 
noleei’la r  ©isbstratts*



la  a r@Q©ttl rmblieatioa @1 &!• C^) r@ri9w®d

the llt@Fatiir® &mlim th@ appXleattoa of m®%hoA of
©9atlati©tt® m platioM  to th® @ta# o o il oi'peiio aatt«3P^®*feiil

lotts lat#m © tio«s a.M fe©lt®wd ttmt th is  wtbod 1® m t  d lreetl#  

appIioabi« to til© @t̂ Ŝ  of @oiI @ r^aio«^tt@ £^»tal ioa ia ter*  

a*stl®iia* i^iXplaoatloii also orop®8©a to s^ooat for tii® d@o«p- 
ti*r0 r@enlt® whtQh mro obtained toy t te  appileatlaa ai’ thl® 
®©iaioA bjr otiiar wor̂ mrB, ihom aattairs c iiiclml^d tisat £o3t hlgliXT’ 
ooo?illost@d Btrustar© hattxsjgeaitF 9i hMiis aoM i2ol®oiil®af 
atiiAi®8 ai’ th® aetai Q&̂ iplezm Ui t©sa® of ĴtolQhiJmQtT̂  aad 
thovm&j9^^Q stal^Ultj oaiiotcmt@ ^̂ ônsibXe

latQrf^reaeeSf 6m %o • ©eattariiis of i t ,^ t f  diirlas atuay of 
mH orgasio aatter^n^tal ioa roaotloa® ^  u»V«,viallil© ahmrp-̂  
tlo a  BpQ̂ tmBQow -'©TO ©oaoia©«4 to b® a mri^m liniit®lloii of 
the ©peotTOeoopt© etu^«
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