
‘I’llC utility of l~I:~1lS-cellUlosl! for sclxLr~~tin g l>l’tfJSllllilt~ WtC!l’S iS ~S~llllil1d. 

IltYlI>lti~SiS is given to tlic fril.CAic~tl~~tioll c)f labile clcriv;~ti\w . wlticlt cannot rcmlily 
1x2 iSf>liItMl l~jt coti~*ct~ticmal tt~ctliocls, ‘l’lic fwtors itit*c.dvcxl iii rcsolk*itlg tltcsc l~i~os- 
pItate clcri\xti\*cs from cC’~tltatllitli~tltS sucll iLS ittorgimic ~)ltoSl~llatc, SUl]~IIiLtt?, cliloriclc 
ilttC1 free SUg:lt?4 011 I~l’~~~~~-~~~lltlI~~~S~ arc ~~sscSscc1 and ;I l~rcxxclurc! clcvelolxcl for 
tlteir purilici~tiotl. ‘I’ltc scparatioti of b’lucc-JS;c-I-pllos]‘ilatc, 6’lucosc-~i-~~ilo.i~llatc, 

fru(~t~,Sc-~j-]~il~JSl~lli~t~, ~l:l_\~ccrol-~-~‘ilc~JS;l’ll~Ltc, fructc-~Se-r-~~l~r,sl~lt~~t~ and adct~ositw 

tttotto~~itc:,sl,lt~~t~ on 1~1~~~E-cctlI~tlosc is it.WOIll]~liSilC?Cl w*itii ttictlwtiolic solutiotis of 
;ut~nicmiutii Cil.~l~Otl~lt~ iIllCI tltc orclcr of dUtirm is ptwlictcxl, 

Ill StUdicS otl tllc iSo~i~tiOtl Of SUgilr pilOSJ>lli~tC!S, citltcr IxXlx~rccl clwtiically 

or c.stractccl frntii 11i~tUlYl.1 sources, iI \‘iLriCtJ’ of sotllcwlt~~t wbitrnry tiictliocls is avail- 

il,blC for tltcir fl’iLCti0tliltiOtl wlticlt clcqxttcls 011 Suclt lxopwtics as tltc cliffcrcntinl 
solul~ilitics of tllc IxlriUtll Salts iii water atltl alwlicd-water tiiisturcsl, tlic i~l>iiity 

of ion-cscIt;mgc rcsitiu to ct’fcct tltcir sclxwi~tif.)tl usually at iKid p1-I (ref. a) or clsc 
iii tlic prcsctice of lxwatea, xclstq~tioti Ott C!llil,lY!Oi~14 or on ccllulosc~ cc.~lttti~tis~ uticlcr 

~ilI%ftt]l~ ~otitroll~cl coticlitiotis. ‘I’itc clix*crsc ttaturc of tliesc ttwtliocls ant1 tiic frccluctit 
lack of ;itiy rJlwious tltcorctical ~!Sl~lWli~tiOt7S for tlieir utilit\* tcticls to prcscmt il, 

ratlicr ccmfusing picture \Vlicrl ~~ltlt~lll~~li~titl~ tltcir rcspcctit72 iLClViltlti1gC!S for tllc 

fril.Ctir~tll~tic~tl of tlo\‘Cl ]3llOSI>lliltC! cstcrs. Ttl\‘iLri~Ll~l~ wttw lm~littiitiar~~ iti\wstigatiotis 
iLV.2 rcqttirccl prior to tltcir use! iii cac*Ii cxsc. 

It i~cc~mtc ;I]Ipi~r’l!tlt frrmi \vorl C CiUTiCCl 0Ut itt tltis I:~boriltf)r~* 011 tllc CllCtlliCi~l 
syritltwis of cxtrcmoly acid-IiLlJilC ~~llOS]~lli~tlZ clwivxtivth 1 *” sucli ;w fr~t~~tc~fur;~ttos~-3- 
]~l10S~>lli!tC?7, cl~zos~~t~il~~Jfu~atiosc-r-]~llos]~lli~t~n iulC1 i~oprctic ]~11(.~!4]~11iLtC’S”, ti1il.t iIt1 
iLltC!rllilti\‘c ~q~l~ro;dt to tl,lcir isr~latioti \ws c!SS;clltiid if t]lC? CIlC!tllil:iLl s>mtltcsis of 
tllcsc Clwivative IViLS to IX: iLCCOtll]~liSllCCl si~tisfnctoriiy. ‘I’l~c sw;ci!l~til~ilit~* of tltcsc 
cotiilmuticls to it~~Clrol~*siS in tltc lm2sicticc of cdciutii iltlCl hriuttt iotis10 itIlt tlic iti- 
ability to tY_!iKt wit11 hratc clue to tllc IilCli Of ticigi~lx.ntrit~g c:is-lt~*clro,s~~l groups 
unclcrlitic tltc \VC!ill<tlUSS of tllc misting tllt!tllorlS for tltcir iWliLtiot1. As tltc itistxl~ility 
of tltcsc esters 1mxluciocI tltc tt?ic of l~~~~tl~‘~tltiOtli~i Iilotli~dS for tlwir S;cpari~tiotl, 

rccoUt-Sc \ViLS Illildt.! to tllC! USC! Of :L DIME-Wlllll~W2 ~~0ltltlltl. ‘l’lle cltrricc Of tltis 



lllilt~~lill \V;LS l?llC*OUIYl#Xl pl’illlitl’il~’ 1,)’ ;l I’CplWt Of l2L~Slll~l<~~ ;\SI> S014J;JC11 tll:it 1110110- 
i11lCl f )ligf muc*lcoticlcs CrNlltl hc tlc.S;LltcCl I,* tlic carlxmato forIll of tllis c.ycl~;~i~g~~ 

if tllu mistunt to lx! ClC!S~LltCd \\'a8 ill3}'Iil!cl to tllc! c*f~lUrlili in Iligllly dilute iIllllll0llit1tl1 

ciLl’l’BOll;ltC at l>I-I S.0. ‘I’llc~’ IliLCl 0l~sL!~\X!Cl tllilt ~:llloriclc ancl Sull~liatct I’Ycscnt iii tllc 
Iiuc:lc:f )tidt! sfllutions crrncrgecl froiii tllc! c,~~luniris i~ilnwcli;~tcl~* unclctr tllcs;o ~otlclitic~m 
IJUt tlli1.t l)ll~~Sl>ll~LtC!S \VCl'lr ClcliLJ’C!Cl SOlllL!\Vllilt 2lllC.l tllilt nuc:luoticlc!s p_xlLiirocl i1 C:ll:Lllg:c 

0f clutiiig ~cmclitiolis;. ‘I*lius it \v;is llcqwcl tliat tlii! sligllt rlttcnti\*o Iwlla\*iour of tltc 
cSCIliLtl~t!r trJ\k’iLI’CIS I'IIoSI)II~L~C c.‘oUIC! I>c! tUIVld to iJ.CI\*aJIt;lgc in tilt! lllY!Sl!llt il~StiLtlc:c. 

'I'lll! filet tllilt iL mildI>* iLll<~llillc Cm~~ir'onIllcnt \~';I$ Ill~~illtiLillcd tll~oLl~lIollt SlIc~IllCl 

Cllill3lC! tllL! iLc*icl-IiLbil~ WtWS to IX! iSOliltL!Cl wit11 ;1 iiiinimunl of Ii~*clrol~*sis. 

‘I’llC :\‘orl; cluscrilxcl licrc is tliC C:Ull~~illiLti0ll of lm.?lirliiniLq* stuclic!s on tlIc 

clfil::K\* Of I~l5:\l':-CCllUl0Sic fOt' scpar:Lting I1llOS}1lli~tC! cstcrs from tllc USLliLl Cont;LIiii- 

lliLlltS, iti.?. SURXr, clIlr~riclc, SLllpllELtc XllCl illoq+.Ilic l~lIoSl~lliLtl! prwent in it rm.Ctiori 
niisturc for tlic clictiiical S~mtlicsis 0f SUfiiLr pliospli;~tcs. ‘I’llC! l’ctC!llti~~Il lX!l1~LViOUl 

of tllcw C:onstituLmtS is cliscussccl in Some! ClctiLil, c!splarintions arc: given \vI~t!rc possible 
for tllC! SiClXLlYLtiOIlS l~l~tiLillMl, ;LllCI ill1 i~ttcllll~t is IllilClc tf) utilisc tllis 1’~~)15,-\E-~ell~iloSc~ 
s\*stulll to rosol\*c! l)liospliate cstcr nli.stures into incli\*itlual spc<:ics in ;i }~rctlic:tiLl>lc! 

I11~11111cI’. 

xIA’l’l:IzI;\I.S hS1-l ~II”I’IIOI.,S 

I)iS..\I~-ccllLlloSe of 1 .O twclui\*./g rirmiiml CClpiLCit>’ ;111cI Cc!llulosc p”\vck!r 
(“riiicrclr:r!:st;tllirlc graclc”) for tlliIl-liL!'W ~ll~~~~ll~ilt~J~l-ill~ll~~, llliLllUfiL~ttlrlXl l>y \\'. 

wicl Ii. I’%dstcm Ltcl., Grtxtt Hritain, nwc! us;c!cl tlrrouglmit. ‘1’11~ sainplcs of (;-r-P, 

- c;-O-l', I;-I,-I’, F-x-l”, c1’1~*ccrc~l-I-P, :\ivIP, glucmsic, a.miloniunl sulpliatc, cwimonium 
cllloriclc and ~~~llr~~c.~~liu~l~~ ciLrl>oIlirtc \vwe purcllusccl from IZ.0. I-1, Cllcrnic~ds J..td., 
Great 13ritilirl. 

DEAE-wllulosc \\‘a3 suslxmclccl in iL hgc voluliic! cjf water ant1 after ;i brief 
wttl ing period tlic aupcrnntar~t tvxs clccmtutl. ‘This prwcclurc \vc~s rcpcntccl scverxl 
times ;ntil all tlw tints \vcrc rcmxxd. TIN residue was rllacle into a line slurry ivitll I :\I 
i1111111~~11iU111 carlmnatc solution itlld lmircci \vitll stirring into a coluriiti alrc;tclv 
llillf lillccl \vitll tlic SL111Ic wlutitrn. Tliis iL~3llrOaCll \\‘:LS fr,b*ld to proclucc tllc Jiioslt 

uiiiforrii colunui packing wit11 a n~i~iimuni. of cl Imncl irig. 'I'llc! ISE:\E-l~cllulosc 
cc~lllfllll of clinicnsions 1,s cl11 cliilrncter by 15 Cl11 tlills obtxirwcl IViLH corlipactccl sligi,riltl>* 
nncl tiscd in tllis form after ccluililxatilig tvitll 0.01 M xninicmium c:~rl)f.Nliltc citller 
iii aclueous or in 70 I,‘;, a.clucoUs Jll~tl1iLllC~1 solutioJ1 iLS rccluirecl. To f:~btain S:ltiSfactilr>' 

flow r:Ltcs of h 1 nil/niin tllc ci~luniris 11x1 to IN rcpnclcccl for cacll IIL’~- scrl~iericc 

of Ct\*cnts. 

.~\llll,tlllts of I’U Illb’ c:,f wcl1 of tlw ccrJllpc’uJlcls (K I-I.,),SO,,, N I-1,&I, ~lucl~so 

and vwimis lmmutntions of G-r-P, G-6-1’, F-G-P, Ii-I-P, glycerol-r-l’, iLnCl 11&I 1' 

iLS clcscrihcl iii tlic test wcrc liinclc up to 100 nil with citlicr aclucous or 70 I.‘:, iLClUCOI.lS 
Iiietlwmlic Solutions of 0,0X ;1/ nt~inmiiuni CiLl'lX~llittl2 ancl applicrl to tlic DE.I\E- 

~~~llulosc. Tllc columris wew tlmi wasl~ccl lvitli tlww st.~lutivns until tlw elllucnts \vc!ro 



111 tlic scparaticm of pliosl~llatc, cstcrs from free Stlfiil.l', cllloriclc iLllC1 HUIl~IliLtC! 
contaiiiin~i1~tS 011 DJSAIS-ccllulosc b-it11 ammmim~ (l~~rl)OlliLtC) solutions, tlw cmlcr 
C)f elution 1'1111 1X! proclictccl Solcl\* 011 tllc I>ilSiS of Cl1;LI’gC, .At l>I-I S.0 tile CiliLrglX (111 
tllc IXllJt%1lt iLlliOllS WC!: c:liloriclc ,-I ; S~ll~~ll~~tl!, -2 : ~3lloSl>lliLtc cstcrs, --2: iLllC1 hicilr- 

IX~lliltL!, -1. 'I'IIC latter is tllc iLL?ttlill spccics plT!Scllt at pl-r S.Ci mcl not cxrlmndx, 
:is suggcstecl in tllc test (fiK of I-ICO:,- + CO:,‘-, x0.0). TllW~fOlT tllc ~>llC~S}~llilt~ 
cstcrs il.llCl Sulpll:ltc SllcNllCl IX? rctilinecl 011 tllC! L!Xl~lli~ll~C!l iLt till! C.SlX!llSC Of cl~loriclc 
llllC1 I)il?ilrl>Ollilt~. I’llis \ViLS c~oiilirniccl iii iLlI l2.Sillll~~lC5 tWtcC1 iLIlt is illLlStlXt~C1 in 
Fig. T u’itll (;-Y-I’ iL.S tlll! ~~llOSl~llOl~~1i~t~tl spcxics. ‘I’lic frw SIIgilr is of (:oUI'Se llot 

rct~iiriocl, cliloriclc is lY!ti~ld~Cl sliglitly, wliilc G-I-1’ i. C; IlClCl 011 tllc lYl~lt111111 iLllC1 will 
llltillli~tcl~~ Ix? clutctl wit11 tllis SolVcllt illtll~~U~ll it is i:tlStr~lll~i1’~’ tc-> CllCf’~llrilg:C its 
rl!lllO\~ill I>)* iLlllJl~illg iL Iiiglicr conccntri~tioI1 of ;~m.moiiium cal'l~cmatc. Stll~~lliltC! 

is liriiil~* Iiclcl 011 tllc ~?S~~lli~Il~‘c~ illIt rcxluit’cs IL Iiigll Salt cxmccntration fw’ its rc!lcilSL!, 

‘I’lll! rcicnticm l~c!lli~ViOllr of Sllll)lliLt(?, illustrxtccl IlclV, \vllicll is tJ’lJi(liLl of ill1 SiLlll~Jll2S 
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FRACTION NUMBER (VOLUME 10 ml 1 
Izig:. I, ICluticm sc~~uc~~cc frw gl1lcosc, (A- I-I’ (SI-I.,),, 
C!Clllllllll (1,s Cl11 cliittllctcr’ X 

XI-l,,CI. ;ln(l (Xbl.,),SC I,, 011 ;I I)li:\l~-cc~lllllosc 
I.5 Clll), llsiliK ilCIllCVlllS sul~ltions of illiitiiuiiiillil Cil~llOl1~LtC. ;\lllC~lllltS 

d IO tii,g of CilCll coilllvmorit wcrc tlissc~lvccl iri (1.01 :I/ :LllllllC~llilllll L!il~LlOllilt~~ co~nl~iilctl, ;uljlwtcCl 

to ICI0 1111 illlll il~~lllil*Cl tlii*cctl~* to tllc I)l~;\lt-~~lllllll~~. I’l’oglWHS Of cltiticali \VilS TOlI(~\VCCl I)\' vsti- 
IlliLtill~ tllc Sllg:;lr CZlIllCZ~llt~iltlC~ll (CSllrCSWCI 

with I~licilol-siill)lirIl’ic ;icifll:‘. I’l~ospIiiLtc, 
ilS j.!lll~C~?;l!) Of C>.s-IllI ;Ilicliiols IIf c!clltllllll ciilllcllt 

ch~CJl~iC!t.! illltl Sllll~llilti! \\‘c’rc* iC*Sil~VCl ilS tlcscrillcvl iI1 
tl1c test. 



It \\':Is llot~*ll, III l\\‘L*\‘l*r’, tll:lt it1 tl1i.r IWc'Sc'llt'tt 01' \'('I'>' Iligll s;tlt ~:~lIll*~~lltl';Lt ioIls, 

\\‘111’11 ~lll~~tillltiiil rliliitions \\‘~:l’(! iwlliiwcl Ii~.*fi~I’(~ tlitb l~l~;\l~-i~~~ll1i111~;(~ tl*c*;itllll.~llt, 
llilt IlC!illi+ Il~~~~~~l~‘lltl~~ 0~*1~1~1~i~t~iI \\*itIi i’r!~~llt ing l’l~lltill1lillilt ioll llt:t\t’c.!i~ll I’r’;tl*tic,lis. 

‘I’0 iiiiiiitliisr! tli(w c*f'fcc*tS dlir: to Iiigll sillt ll!\+(‘l5 it \\‘ilS flltlllll ~!.xlxvlilqit 10 f’iIl’l’\’ 

0111 tlllb l’IIl’Ill1liltl~~~,‘l’~l~~II~’ iii ~l(lll~!OllS llll!tllilll~~I r’iltll~‘r tllilll ill tllt;lll>* ;ICllll!cll1~ +olllticbll. 

‘I’lli?; ~~llill~1~.!Cl il I>c’ttc*r’ ~iC!~XLl’il.tiOll (II’ till! 1’fl111~1011~!111~ llt’l!~l’llt t0 Ill! ilttilill~QCl, ~~1’(‘~l1ll1illll\’ 

1.1). c:lic'c )tir;igin C: tll(* l~ill’tii*ill:l.t icbii (II’ IBtlll’I’ ~ll’llc’l!W;t!~ 5llc’ll iIS IXll’tit ill11 il11CI ;L~l~ol’~iticl)l 

(!l’l’l.!i~t?;. t0 inlltlctil*c.! tllC: ~;c~~lilt’;LtillIl 011 l.>l5:\l5~l~Oll~llll~~!, ;tttr’ilititc*cl iLl)ll\'l', Illili~ll\' 

iri iL~~lll!I~llS s;cbllitioii, to if 111 CSl’II;Lll~l.‘. Silllilil~ l’C!iLSl~Ilill~ IlilS I>c:i!ll i1l)~)liltC.l tri tllc 

S~‘~)~LI’iltil~ll of (*1111lplr*+S lil)iCl iiiistunrs 1111 tliis ~!Sl~Ililll~~‘~ wit11 tlliLl’kl!Cl S;tlc’(‘OSS17* In. 
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;\ I’t~~l- +~llllt.~ jm!litiiinitt’~* \\‘Ol’li 70 ‘I,, ;lflLli~~llS llll.‘tl lillll II \\‘;I% Sl!l~!l’t~.!(,l iLS sLli t;tl)ll: 1’f 11’ 

S;t!lJil.r;l.t ill,< ~~~IOS~~J~liItl! ~!?;t~!l’S fD 1111 Iligll i~~~iic~l!nti~;tti~~11~ 01’ c:I~l~~ric:lc! aIIc1 SLll}~lliltl!. 

lT1ltllJl’ l~IIllI~~il~iLI~I~~ c*cJiiclitic~iis to 1.111~: iIlustr*;ttv(l :~IIII\*(! 1’11r (;-!-I’ c!.ux:l)t four 1111: 

itic-llisic m I )I’ 70 “,, iLCIII~!OlI.C Ill~~tlIiLl1l~l in till! S;cPlt’c!Ilt (I:ig:, a>. SLlKilr \\‘iIS l.llliLI’1’~~l~t~~~.l, 

cI~Ioi*i~l(: rc~tc!riticIri \\‘iLS sli,gllt I)* ~~llllit.lli.‘c~~I, (;-! -1’ eltlt iclli rl.rlLliwfl ;l SLll~StillltiiLl 

iric*l*c5lSic~ ill Si;llt ~‘~~ll~‘c:llll’iltillll iLll(l SLlll)lliltr!, iii tllr’ll, tVi1.S lirllll\+ Ilc!ltl, rlfv0urs;c.r Ilil\‘illfi 

tc 1 Ix* 111:1(11~ to iLl~ll~‘~~llS s;oIIllions I’(W its l’~!lllC~\‘ilI. Ill tllis S\‘Stc:lll, ~‘ollt;llllillilti~ill 

I)l:t\\‘l~c~ll I’l*;ll*t illl1.c; \\‘iLS l’~‘lll0tc.~. iLS (;-l-l’ \\‘;LS (,!IlltlVl \\‘t!II, t’It!il;* Of l)lltll c:IlIori(ll! ilIl(l 

~Lll~~lliLt~‘. I:\‘l~ll \\‘ll(‘ll tlll.8 (‘011 tiLlllillilllt lO\‘C*lS \\‘Ol’l.’ illi~l~~bilSc!tl II>’ till! IlI~Cl~~~ Of tl-11, 

IIf) clil’Iit*Lllt\* \VilS c.!sl~l!i’il!llc’c~~l iti ol~l;tiriillg l>IlW Sillll~~l~‘S IIf (i-1 -I’, illtllllLl~Il tIltI 

r’c.~tt~llt if 111 I )I:ll:t\*ic rlll’s f 11’ illcli\*i~lllitl 1’111 ~S;l)lliltl! I ‘.itc.!rS \\‘(!I’(.! fOtlll~1 tlj \*ilr)* iLS \\‘lltll(l 

1111 c:spc!l*tc.(l I 111 (,c*c*;lsil III, illl~! 11 I (lil’l’on~n~*cs in it~*iditil!S;“‘. Ill illI)* IIf tllC ~~Sillllllll~S 

.c;til(li(vl l~l’111~1~~111s 111’ ~~~il1t~LlllilliLlic~ii ll;l\*(! liot ill’iS;c!ll u*ltill! Ii?;ili,g tl1i.s lilttl!r \‘:ll’iittii~ll. 

I ,+ --_~-- L!v?:JtONIUM CARDOWATE IN 70D/o AQUEOUS METI~ANOL------ 

III ;I11 attc!IlllJt to utilisl: tlIi!Si! dii’fwciiccs in rctmtioii lX!lliL\‘itWW of ~~ll~lS~1lliltf_! 

cStt!l’s IJll l.~I.~.-\13-c~cl1Lllllsl!, G-I-I ‘, (i-O-1’ iLlltl I’-0-I (SLlg;lr ~~ll~~S~1lliLtl!S of C’Olll~liLl’ill~lC: 

iLc*iclitit!s) \\‘i!W I~lllli~!Cl :lllcl si.il>tilittccl to tlic Dl3A15- c~ollulosc~ trcatnwnt using tlw 
ilCltlC!l~llS Ill~!tllilllOl .scblutiolis;. L~11tl~r t11cw c*cmclitioils rwoluticm 0I’ tlll! tllt’cc ~d10sp110- 

~~‘l;ttd Sllgill’S \\‘iLS oI)taillc!(l (Fig. 3), tilt! OtXll!r Of t!lutioti Iwing (.;- l-l.‘, LT-ci-P illl(l G-(i-1’. 

III tllis iiist;liic:c! tllc: clil’l’c!r’cIlr:us iii wtwtion Ix~I~x~*iotir Iwt\vccii tllc pllcspllatc! OS~C!I*?; 

~~iLllllllt I>!,! iLd_~C*~~llIltL!tl for SOll:lJ’ 011 till! IXlSiS Of ion ~S~ll~lll~~: otllc.7 fiL(.Tt(.lrS SLlCll i\S 

illt~~rili’tit.~llS n*itll tllc! cx:llUlosc twtt’is 1lIuSt lw iii\*cll~xd iii iiillucmc*ing tile ~C~~:ll’iltic~ll~“. 

‘I’0 in\utig:;~to tllis point fLlrtllc!r tllC tllr’l!~: SLlg;lt’ pllc~S~~ll:Ltcs \\‘Ct’r ~ll~Olllilt~~~,~~iL~~ll~!C~ 

011 tllill-IiL~‘C1’ I3l;ltCS LYKltl!Cl wit11 CCllLllOS~ ilIlC1 ClC\Y!lOp2Cl lvit.11 0.01 111 iLIlllll~>lliLlllL 

C?il~l~l~lliltl! in 70 I’:, il~~lll!f~LlS lll~!tllillll~l. ‘l’lll! /\‘p \‘illUl!S ol~t~~iilccl 101 G-I-I,‘, IT-O-l’ 
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;LllCl (i-0-l’ (0,2;lO, 0.O.j iLl1Cl 0.00, r’c!s;lx*i:ti\*c!l~-) ti:llcl tin illclic~ittl! in tllis .situatif 111 tl~;tt 

\VIll!l*O till! ili*iCl?; iL1’CI IIf l.‘llIll~>iLI’iLl~lC str’c!nKtlls, tllc! n~solution on t11c 1~1~.-\15-~~~~111~1o~~: 

C.:iLll I>l! iL~.~l.~OlllltCC1 for 011 tllL8 IIilSiS 01' C~l!ll~llOSl! l~III’OI11iLtO~riLJ~Ili~~ (Iiltil, tll~.! f’il.itC!l 
1111 )villg (:oui~~ mimts Iwili,q ~iu~n! l?!ildil~’ rl!l~!iLSi(!Cl II)* tllc! l!Sl*lIiLIIj.f~~I’. It is itIS ~\'lll*tll~' 

Of llOtL! tllilt till! iIltc.!l’iL~:ti~ill~ I’Il2t\Vl!<!ll tlllb C:l!llUl~~~~! IlliltriS illltl tilt: iLlliCll1.C; ]~l’l!S(!llt 

u-ill 1.x ~~11Il;lllcctl in tliis Sitlliltic~ll (IIli! ti J tilt! ~!loc*t~~ost:~tic* fori*c!s itl\'oI\'t_x1, 

;\I1 if~~!lltic.:ill ~:S]~c!rilllc?llt to tllc.! itI>O\*(’ \Vitll ~~~‘I’~.!~‘oI-I -I’, ;\>I 1’ itlltI I’- J-1’ 

(l:ig:. 4) il~:till illllStI’ilt~!S till! fi:itsil~ilit~- 01’ S;t!jXLl’;ltill~ plloSl~ll:Lto c!stc!rS I)11 lJl+I:\l3- 

C’l!1llll~lSl! trillI iLC~ll~!ll~lS lll~!tll;lll0lic’ sfllutitrns of iLllllllCl11illlll (.~ilrI~O~lILtl!, 
C:lt!ilrl\* IXlfflI’t! c:ollltiic:ntin~ lniI1I: fulls* 011 tlic utilit!* of tliis ~~roi~~~ll.ii~~: I’or 

dl!~liLriLtiIl~ ]~ll~~~~~1l~~~~‘lilt~!~l sp:cic!s ilito irlrli\*iclu;ll (‘rilll~~ollcmts I’urtlwr stlirlics iLl’L! 

rw~uirccl. I1l~‘I’CiLBl:d l.‘~llll11111 I~!lljitll illlrl t Ill: i~~~.:or~~oriltioll Of it ~l’ilCli~sllt (~lllfioll S;!‘.C;tl’lll 

illStt!ilCl Of tllc’ I)ilt~‘ll ~~I’O~*l!tl~ll*~~ ritilis;c!(l II~TC ~\*~~uld lw t_\\*o I d>\*iou?; rclinc~llicrits 

\vllic*Il slic)~lltl It@:ttl to Ix!tt~:t’ w601~itions;. I-Jo\vo~~or, ;tt tllis julic-turn.:, it wllicx5 1;) 5i\’ 

tllilt iri tllo (*WI: iif (;-I-I’, ITsOal’, (;-O-P, i+-I~, g]j*1:im11-1-1' ;Lll<I ;\JII', c'f ~rll~“~llllcls 

f.lit’l’c:ritig i~~lll\* minini;illj* in iLl’iC1 strc!ngtli, Sl!~~iLl’ilti~~IlS l’illl I')l! Cf’l’l_*~‘t(!cl 1811 I )I<;\ I:- 

~‘~.:llUloSl~ in il ]~~~!tlic:till~l~! 111;11lIlc!l’ using 70 I’,‘, ;LI~I~~~II_~s Iiic~tIi;ttiol solutions of ;LI~I~ICI- 

niuli1 l~iIrl~O11iLt~~. 

b- AMMONIUM CARBONATE IN 7OVo AQUEOUS METHANOL- --- .-..-- 
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FRACTION NUMBER (VOLUME 10 ml) 

I:ig. .l, IIlulic~II sIvlII(‘iIi:(* III~* ~IIlcc~so. SII,,t’I, ~l~'ci~t~~~I-l-I'(SIl.~)~, I:-I-I'(S1 I.,), ;lil~l ;\JII’(SII,), 
011 il I )I<:\ 15-CClllll0S~~ Cl~Illl1Ill ( I .S Cl11 Iliilll1~~t.I*l’ X i 5 CIII) lldillg ~IJ”~, il~lu(v~lls 1l1~~t1l;il111l w~liiti~b~id 

Of ilIl1llllJllilllll Cill~llIJl1ill~*, ;\llllJlll1tH 01’ IIJ IIlK Clf l!:lCll l:llll1~ll~lll!llt \%‘l’1’<’ llisslll\‘I’ll ill ;I 71’“,, ;I~~IlI’tlllS 

s;c)lIitioiI of cl.cjl ,\I iIi1IIIiI~IIiIIi11 CiI~llI~lliltl’, cI)1III)iIIcvl. ;IcijII~tc~l 111 Iirtr 1111 illlll il1’1lIiC~cI tlilIY:tl>* 

to lllC I )I#:;\ I’-ccllllI~Isc. l’I’~~I:l’c<s iif ~*liitioii \ViIS I’r~ll~I\VIvl I>>* ~~8tiiIIiIliII:: tlIi* l~lII~sl~lI;Itc~ c~~IIti~IIt 
(II’ a~.,;-1111 iiliiliiills III’ c~~IIItiiiI i:lllIIc!IIt, II>* tl11. Ill~‘tl1llll III’ :\sIIcs ,\SI) I )1’1215”). ‘l’l1c. ~““‘““ll”” or 
;\;\I I’ w:ts ct,iiliri11tvl I)y I<,,,,, I~I~~~I~III~~IIII~II~.. a1111 clllrJl*i~l~! xiill I’i*iict~J.sc~ \v(~I-o il?;Sil~l’l I ilS Il~‘SI’t’illOll 
iii tlicn test. 
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IT-1 -1’ 11nclo1 

II(’ ilCIClitil~ll;Ll 

Ilir:rit, \\*l~~!ti i9)litting ~~IIl!llli~‘iLll~’ sj*ntlit5iswl s:ttillllt. ‘S Of Sl.l,t.$LI ~~lll~~~~lliltl!S, Of wclucill,q 

tllc! 11t11111~~.1- II~ stelw iii\*oI\*ccl. ;\t tllL! ~.l~!ill~l~t~~liltil~ll stilg(! f.‘LlStl lIlliltil~* C:iLl’l’iC:<I Ollt 

iii 70 “8) iLCll,lC!l)115 Ill~‘tlliLl1I~l illltl ill'tt!l' liltl:rin:g /)1’1’ till: irisolul~lu tris;cdiu!li ~~IlO?;~~IIiLtl!, 

tllc: I’lt.‘;l.l’ Sll~~l.!l’llil.tilllt. i?; iLl’lIlic!tl clirwtl~* to tilt! l.~i~;\I~-C~Cll~lll~~U ~:oIlllllll tlll_l?; l:lilllilliL- 

!!!I< !!!C! !!{!!!!j [!!I .s!!!\*~y!t !_f\.*;!fwbv:a firlr3 ;L!!f! r~r~~rIltltir,rr in l:11vr11 \*r,llllTll.c: r,F (1 IIT I,‘,‘..’ .I.. I. *.I....,L....~.. ,.L ““h” v .,, ..,,I L..1 .I, \I. \, * ;I/ 

iLlllllll~lli~lll1 r’ill.I)(Jll;l.tl! I)ricw tl) tl1c* l’l~Illlllll tt’l!iltlll~!rlt. ‘l’lll! 61.lgil1 ~~lll~~~~lliltl2 is l)f 

CcJl_ll’+l.! l*i!c:cl\Yl’lYl in Iiil,rli j*ic~ltl, fIXY* I If c’c~lltiLlllillilllt~ iLS l~il~IiC*l’ diw*rilx!cl. 


