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ttlr tb..l¡ d¡rlr ültl tL trrtürtlot ra ttr ¡ùyrtcr-

¡Èd,c.l t¡c?.r3trr of l¡etrctlc rt ¡trctl¡ plyrtyrc nlphmlc

actü ud ttrlr eertrrpondtry rcdtn nltr.
Irctr¡tle plyrtyru rrl prqnnl ly r¡tr¡ tù¡ 3lt¡lr

trttlchlcr{d¡-trftr¡brtyl rldúll ertrlyrt Itrt¡ d t¡n fr¡r¡lr-
¡t¡d ftu æl¡tlc by rdltttcn ct r rr-rclrut. trl,tr¡L tnctlnr
ntr cbc¡ct¡rlrC be:b by th. d.trrdr.tlm cl tùr dr¡nr ot

Gqf.trlltrúty t¡r tlr l-rry tlft¡r*le ?.t:.srr, rl¡tl¡ Dolrtrr

rprdtlr rlnr r¡l Lrfrl-rra rpf.tr¡ o! lrl¡l:rå rqlu rlå ty tùr

lrtulu¡lo¡ ol tlr nlrc¡lrr nl¡btr by rlrætry rå æll¡lt¡31¡1.
Drrrll¡ ttr k¡trr nr.ü¡ìnlt ;hr ¡rrlrrn dr¡crmð püntrr tf
:b¡ rálnrtrtlcr cc¡fllcfut rr¡ crlarl¡trd tcr tb pclyrtfsnl-

lr¡¡r¡r Itttc.
& ¡clyrtfrn trr¡gla¡ rrrr rrl¡lnrtrl rrh¡ r ll,lrfd

rulpbnr tdeütd.-trtrtùyl pfc¡fårt¡ cqrhr. tb¡ dt¡rr of rcl¡üc-
rtlor rrr rhan tc b. l¡ r¡c¡ll rt utty þ drtrrü,mtlc of ttr
qdvrl.r¡t rrllÈ: of t¡h¡ rrcn¡{r{rd folyrelt rqlr¡ ra lt ¡Lnrrrtlrn
tb¡t t.h¡ .rClrctbr ccdttchr¡r r! r ¡rlyrcld r¿ l3r orrrr¡otfr¡
rodln nlt n¡r ¡!¡ lc. frt:çr rlrsl¡r nt¡b3 rtrc:lc frlyrty¡nr
rçlrl nrr nlpümrrrd l¡ r rlrtlrr rry.

I-rry dlftrrett¡r aå hlr¡-trl rpeotrrl r:dl.r cf rclll
rçlrr ct tl¡ t¡c fo¡¡¡ n¡t ¡nd¡ct t lr r r3t Ç3 3r lrSrct rillr
ol c¡yttrllbiç. lvtd¡rcr trr r¡trcaml tlft¡¡a¡rr fr r¡lrtln
rrr rc¡bt by rptctnl rtraL. ct p¡¡ll¡vlrarlyrlctnlytr cqrlum,



ft

by cptlcrl ¡otrttor tmðl,rl of tù¡ qul,¡h. r¡ltr ol th¡ polyrcfdr

oå ty ntranuûtr el thr tqrrrtor. drpuducr of !f. rrd¡crd

vlrcrttf red optfcrl dürltt of dt-far. rqrlrout reluttmr ot

tihr polyætdr.

lhr .rt ¡t of cos¡trrfol bbdl¡¡ ol bydnat¡ lonr nd

rcdlrl lnr to tb¡ poltrttrìE tulpholrtr tcn rrr bvull¡rtrå by

cc¡ducaocr-ttu¡faaalca rtrålrr. Ir rddlßlc, raatt¡¡rûrtl nlt
udr on rboßloohrl,crl crllr lû ñlcb n¡ b¡ll-otll r¡r r ¡lrrt
¡hat¡odr ¡trrrtlblr rlth rltp.ct tc btdtn¡.l 1o¡. I! th. l.tt r
t¡rl¡r ct rrprrtrutr ¡hr ¡rrult¡ ot;¡t¡.d ty urlr¡ . trtür¡tlö
r¡lnl brll-c¡ll 1l ccJracttm úttb ¡ .¡ß¡ürttd Dctüttr rblcrtd¡

brfdæ ü¡s. cap.rd rlth tåelr fenå by u¡l¡¡ ¡ crll l,¡ üü1ó ltt¡l|
tuc:lorr nrr ellrf¡eÌrd by tb¡ uæ of ¡ rllrr-r11rrr cbl¡rtd¡

¡lrctndr l¡ thr pt.r.r.. ol hyd¡ocblcrto rcld.

Itr prr:hl rolrl lolsr of tbr ¡clyrulpbmlc rclô r¡l
th¡lr rcdlur r¡1ßr rrr. ßq,r¡rd botb tor tüt tflrct of ¡æGlcltt

r¡d fcr ¡vtducr cf th¡ ¡¡Aûr¡ of cannt¡rla blnðl¡t te :br pcly*

.3tra. rulphoarCr la.
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!r ü. ¡..t .ú ry fr;f.ür ra hllrtr tlL rl..tt
n¡¡l¡r r. nBrl¡¡ rrrrltltr ,*uû.a .s ü13:¡ þ mrhr
tlrrrr n ry r.ürll.t ¡lrrl,trþ rûrtttrl !r¡ r å¡rrr tr
It¡he rt ry hll¡nll', .lrt¡ ñ.rr ù¡ ¡rtccr l, rlr
f¡ tùl 8tr
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I rlrt :o tbü¡ l¡rtrrrcr D.O. Jlrdn fcr bll nlcun3r-
rat nå utlrtr¡lr trn fùlr ¡¡nr¡rh proJæt aa tc æfrrbd¡r
¡fr rdvlor ¡lru bt, md uy lrlptrl tlrlrtttan ültb, othc
rdrr¡ of ttr rt¡ff rd ¡rrl*¡b rtud¡rt¡. ¡ç tbüL¡ f¡ thtr
ht¡rr rtr.p.Gt rrr ugæfrlly utmdrt tc Dú. t. tr¡rrmlv, Dr.

t.J. ttatl, Dt. t.J. blot, Dú. O.B. ttrtlr r¡l tt. l.l. Xlllr.
I ¡ rlrc lqa.btd tr tltt t. trl,tb tor h¡r ¡r¡lrtuc¡ t¡ Chr

pnprretlc ct tùtr ¡hülr üd t thr t¡cbfcrl rtrlf lcr tù¡lr
brþ 1l tL Gc¡ttlrtln, rrl¡tr¡ne¡ rnd srr ¡û tlr ep.r.trr
lrqfttrd lor tblr proJtct.

Drprrnnt ct tLyrtcrl ul lær¡rnlc Gbrfrtq ,th¡ Urtrrlltt ol ldrlrtdr,
ld.hlat,
tßtb l¡¡trrllrr

levdrr, ltóó
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Gn¡lnr I

ffitomtfc

(r) fæ3f3 ,Ça fF¡g!¡fq pcþ,ür¡

Errtr¡ tb. trilth ct r llr¡u vf¡yf ¡olpr ttr rryrtrtc
o.ûtrr rhlob lr c¡¡¡trl ¡r mcb !.r nÕr ltt tr ¡lirl tc tb.
cb.fr rl¡ a¡rhf prcpr¡rtla, r¡!¡ brn rltL¡r tlt ln oa tlr r¡pdtr
rcltl¡rntlor tc t¡brt ef tle prrcrltl¡ lyrrtrlc co3¡¡.1 llrn
.rlrtt, thrrtt r., tå. prrlltlltr, .l ttttrrut ftrrtt¡r. t! ttr
¡¡r¡ltat gclyrÍ {rp¡dfr¡ cr th¡ ttlrtfr to.ltlrt of fit¡ rrfr
Gb.tr rrbrtÍtn¡tr. r ø¡rul.rt ü¡t ol tllutntfrt trl¡ trfr: tr
tr rrprrrot tL. cr¡lor ttrt ¡f tL¡ *rlr br¡tbou u lylry tr r
¡lnr d fcrrtry e rt¡-r¡ .Èrrctstl{ **pc¡r¡f t¡ tb¡ rd,n
chrt! .rtatlûr cqrtiblr rltb lel{ r3læ.

(1) If ¡lr prrprr¡tter 1¡rlr to ttr .ltltlc of mr
nlmrlrr rltå radr d- ¡l l-cntt¡rrrtLn tlr rr rltnr prl¡rr
1¡ drrcttbrl ¡r rtrctlc. Gt?. I, f13. l-U.

(ff) It ßb. ¡mrttnt cb¡lr brclbcr ûrtdrr lm¡ rq¡rmu
cf rur¡ nlt¡ t¡ rhÍcb tL ¡¡ûfÍ¡rrrtln ct ttr o¡¡Lr rtrr
nrrrfr¡ fù¡ cùrlr rt¡tl:nt. rrr .11 tar¡lcrl (dtl¡r {jJl- of

-1111-) tàa t¡. ¡cl¡rr ¡ùr1rr r¡r ámcrlbrt rr lr¡rctlr (ftt tI,
tl¡. 1-1). Il r¡tr¡l frct ry p!.ra¡tlen of l¡rtrctfc plfr¡r
rlrrt crrtdrly c¡¡lrt¡ of llcelr hrvtr¡ ¡11 {-adl¡nntlcrr nrr
. c.st 1l lr¡rtb fillcnd by r bl¡rl hrll¡ r11 l-cüllt¡rtlrr mr
tho rllrmt .Èr.tcb.r oi ro ñ.

(ffl) If Cbl rrprrtnt.l certfttmr ¡frr rl¡¡ ¡r I tt ¡¡.-
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Fl¡rrrc l-1. Dlegrrnr roprrrelclng ecctlonr of hypotbrtlc¡lly ert¡nd¡d
¡19:rt ch¿tn¡ of ¡tactÍc (Ðpo I), lroEctlç (lÞc II)
and ryndtotactlc (ffpc III) vinyl polyrrt.2
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¡¡¡rl¡3 càrl,¡ h üùlch th¡¡r tr r trlglrr rlt¡r¡¡tl¡r rt ür cmll¡e-

¡tlon rt prtulo-..tr.tsfc esben rtl ({l¿lal-) tlÕ tþ¡ rtr¡lr-

rr¡rlrr polyur lt dorcrlbrd r¡ rv¡llotrt¡.tlo..

In rJdltio, hctrtlr, ¡47 ¡olplr rttå r rtrrrcn¡rlc

rtrrstr¡l cn .¡fû ûû. of r ¡¡rbrr of {lttrtrrt c¡nfonrtt*rl{

or tprtlrl .rrn¡Ðr3. r tûll ¡ þoSrstte 9o1¡rr rr¡7 6tE G

rlttrEr¡laf Srnr.3rruùe ooúc¡r¡tton, rc te¡¡srtht r ¡¡11¡r ¡¡

thfr t¡r¡lrtt müld ¡¡rutt le lrrlt ltrrle lrtrrtc¡ucr of rtd¡

troüpr. $¡ th¡ oth¡r hll tlr rtt ftlblr rrþ chrh Gmt ÚrrÈ1æ

of e ryldlctrÊtlc pclyrr lr rr¡eetd t b. tlrlr-tlür rrultl¡¡ ltr

r Dl¡1ry ¡t¡-¡¡¡ .tr¡ûtsrr for thr rtr .Lrlr. tfl rürltct ciltc¡¡t

ct th¡ lm¡rû 1r :l¡ dlpctlrl of 3h¡ ctrt¡ P.r r¡cnt clt rry Þr

thlr¡¡to¡¡ tü¡.3.r tcr r r¡rrdlctrcttc ùbü r t ot¡331e ¡ol¡l¡ rftb

thr vrlr frr tbr .t¡Gtlc forr brtr¡ htrtrrdllßr L.trLü th. tïl

Ita¡rorrrt¡lc lotr.!

(D) lclrrllctrrltt¡r
Jr.t || 1r¡ clr¡rlcrl ùd,rtrt r llrtlr¡tlæ rn Þl rrál

b.tî.ü q.h.r¡r¿ rhc¡ler cå rl¡ph rlreltllyt l lc ¡ll¡rr Ód'rtry

hr¡ ttr c.rt st¡rt¡ tr ucbrr¡rå rr.ÍüLc1r¡ r¡a rL¡¡¡ra rrûaF

rtrgrlu. lb lettrr, ¡r!¡r¡rl t || ply¡lrct¡rltt l] llræcl'¡tr

1r lrlrlr¡ rolrrrtr :c lÅn rirr to nltlplT-chrr¡d n¡¡clnr

t{pt¡.r rttb ¡ ¡ttlctr¡t rg|l¡ rt rl¡ll t¡n¡ ll cp¡ottr chrf¡r

(crllrd .olrt tf,ñt) to ¡rnJg t¡¡ .t t¡ .1.ctll3l11y rrrtrrl.

lllr rn¡¡u 11¡¡rr pclyrlrct¡rlytr¡ ülGh brvr Lon ryrrfüüd

trr vhyl nnn f¡ll trtc tilr ¡.rr¡l clr¡nr .. ir ttr cr¡ ot
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rhpl¡ rlrctrrlyt r - r:hry rn {lrttr¡rf¡L¡d r. ttrã! or ¡r*
a.D.drrt ¡l rürü¡r tL¡ rr?.rtllt ran¡lc rd,t lr r:nagly cr
rûly tclr a. lr r c¡¡.lrü.. ßb. d.rl;r dmrftl¡¡ of t!¡ polt-
fer rrlrtr¡ trn ttrrr¡ pclyrlrctrrlytrr trch rr poltrtlrrl¡ rul¡halc
æld rr ¡cryrfuyr nþùafo rcii rn bl¡b ludllt tc corldr¡rble
at¡rllrl ct ûr fll¡fll¡ ¡olylcr tr rolrtlor rr r trrrlt ¡t nrur,l,

rrprbln cf rÈr tt¡d chrrgm ¡l thr pelytra, lt tå. r¡ tfr rbr

tt'rb locrr rlrrgr a¡ûrrÈt on thr pcly'c rtt¡atr th prrprrtfr¡ of
tlr rlnle lan tr ¡olr¡tn ludtl¡ t rtrt en be latcrTntcd r
r hllþ drtrr of crutcton btrdl¡¡. arü.aÉ Èhr chc¡r d¡¡rltlu
ct :y9lcrl nrl ptyæfdr ¡¡rb g polyrrarcrTlte ¡ct{ nd pctyrcqyllc

.ßld ra rr* pclyh¡lr lrch ¡ ¡oly{.{rryl tyrtúll., por¡vrryrd,r.
nå ¡clp:þlor lf,n rn lr, tlry ¡r br t¡c¡r¡rd ¡t rlll by

vrrtlr¡ rtr dr¡rr of nrtr¡llrrtior rtü rfryh rÊrol¡ æld¡ .¡d
+llrllr ¡r tbr .ûtÕt of çrtrntr.tLr rrtb .rl?r h.lla.r. lfb.r

rß3¡¡ll¡rlfn ¡r lrrtttrlrrtfæ lr crqlrtr tb. ilrltrt ?e¡,trrltr
or prly¡rrtrn E nclrn h¡lldu cn br clurtfl,rd I rtru¡ Delt-
rlrctnlytil. &ry ttlfrr, bmrrrr lE le rrrpctr to th. ttün¡
r¡trrrlrùctg ßldr 1r tt¡t thry nlrn¡ brd¡rlyrl¡ lr rrt r üa ¡¡r
rlhctrl by cr*to aL'da. tc n .rt6t ñlcb rry fnonrlr t!¡
Itfflcdtt rt b¡¡b tàr rryrrLntrl prrrrùn tr ult-frtr tolrtlr¡
¡J tbt lrtr¡lrr¡¡tfæ el rusltr.

rltGrt¡ lfrcm¡7? cf ttr .rl.:.rcr cf rtr¡ron¡¡lrr pelyrrn
rlrru t .ra rlp brr rrlrt tlr portfbtußy ct prrprrtn¡ th¡ rtt¡r¡-
tl¡rlü prl¡rlrcrrly:r 3oúa.Ð.rt¡ rnd ob|.wlr¡ ú¡tåtr th¡ rclld
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aÈlÈ. rnd lolut{on rßr!. prorprrtlo dlfl¡r t¡n trbor el tl¡ €erûllpeod-

l¡¡ .ttctlc vrrtrÇ.

(c) Grrntln rtufi ct rtr¡tlc r¡l ttrTr¡rn¡tu telç¡l¡ctrctvtr
I¡ ¡oltrrrl 30 tht .¡totlyr *rr¡r8.b rbæ br¡ brc c¡rrlr{

st c[ th¡ pbyrtoc-ebntcrl ploprltlu of rnehrr¡rd rtrrren¡rlrr
¡olyrrtr, thr rtniy of tbr oornrpcdhg gclyrlrctntytu brr norlv¡d
coçür:l".ly llttlr rt:üth. lprrt lrc thr opÈtc¡l r!:¡tla
r:nal.. ol tb¡ d-t ¡trr:il rf lrctretlc nd rttß¡l,s poly-l-,vlry1 prrürt
¡rrürcb 1¡ trht¡ thld hr¡ brm rlrort r¡cln¡lrrly tæflud ¡o ¡ r:rty
of tib¡ Pctütlc¡ttc tltrrtlü hhü.er¡r cl lrotr¡tlc, r¡rålotrc3tc

¡l rtrctle gel¡rrrùrcr:rlte rßldt-ll rnd pclyroryllc rcld nd r
cqrrlro cf tbr.ûtüÈ et copprr l*ltl0."¿ re¡nmlrr lo¡¡ ¡rdh¡10
:c ¡clyrrÈbroryltc ¡cld (mr mstin t-u). Lcütly nerlrantr el

thr ¡l¡ctnpbontlc rDtlttlr¡ ol conrußl,c¡l ¡a lro¡r¡tfc pclyrr:!-
rcyltc ¡¡ld h¡rr brrl rrportra.D

lcr tùt¡ ñlttã ¡ c[Dta¡tfrr rtudy of proprrtl¡r of ¡ ttarnt
r:rrrcrr¡rlc ¡clytlrs:útlttr üd ltl ¡ßtcttc acüt tptrt ürr S¡lt d

uD¡ ln r1¡r ol attolprtrl ccrtc¡r¡tlo¡l dlft¡¡usr¡. t ¡votd

thr t¡cubl¡r¡r ¡tfrotr thrt occs lrrl¡t tbr rrr tf tb¡ nltr cf

nrl, polyratd¡ nt potyb.r.rll h rrrt dllttr rcl¡tlø¡ tbr prty-

rlrotrclyt.. €hot.n lor tbr ptrJtct rrn pclyrttln tnlphcrll r¡ttr
ud thrtr rcrrmpodla¡ rotlrr nltr. Alnlt r11 rrDrrlnrt. üt¡r¡

p*to¡rrd t¡ rt rbm¡cr cf rrlt.
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(.)

GLrpnr I lt tùtr tlrlr lmll rtlt tlr ¡b¡nctrrlrrth
rl rrrlrr trrtlrr of trotr¡tle ¡rLyrttrur by drtlrd"llr¡ ttr
lrfnr rt rr¡rtdlfdt7 tt crln:tt rqlu bt l-rry llltrrrtl,n,
ry¡rltle rnln, ¡ltt¡¡ ¡ll¡t rnd hlrr:-tr{ ftta3¡rl nl¡¡nlrt¡.
llr rlrcrlrr rrt¡btr üìr ¡rrDrrt.d trr nr:lr¡ ûl¡tna Ly rlrcrtry
al rrllntrlt r.

Ir €trytrr t ¡ rcc.ut¡t lr ¡lru rt r:trryH tc a.tr3C rl¡¡r
lt rryrulffrfÈt 1r æ1ll ltctr¡ttc plftynr¡ rdphnlo rcli by

rrnt¡rtl¡ ct l-rry dlttrrctlc prturrr cd hlrr-Íüa fp.3trr.
t"laaä ct rttutrrrl llftrnrcr ¡.tno rùr rtr¡do ¡l lrot¡ctlr
frfyrrffùnfc r¡tù 1r rçrrtr{ r¡ r ¡urlt ct rprtrrl rtr¿¡¡¡ ot

:b rrylu lrrrl rltt l¡rtkvlm rå optlcrl ru3.tfc rtrllo of

tlr ¡rtrtr ¡rltr ct tl¡ pclyælt¡. Il th lr¡:rt DrrG cf th¡ clçtrr
tlr r¡t¡l rt cnt rln bfr¿frl tc tt¡ pllrtyrur rrllfàn¡tr tn lr
llrtrllld ttrr t¡. rr¡rltr rt cÕtnl qd¡¿tocr-trc¡trrucr ¡drr
üD.tt,nt r nll ¡¡ trn rlr:truÊtrr lo¡¡r ra¡úrnût rrll¡
r¡ltôt¡ dret¡r¡Ld,q,l nllt. Drtrllr r,¡r ¡1rr rt tbr rq7 l¡ rllch
d¡¡trrôdcrl crllr ül,tb.üt lltúl Jnctfn cn tr rr.t t tlvt
vrlrr cf tlr .¡rs¡. lrrrtfn. lrtorr Ghçfrs t G631ra.t útb r
¡mrnl llrcrrla tt rrrrltt, tL prr:lrl rtrl vrlrr ct ¡Lr

lltlrrur 3¡¡ü tt ¡olyrlat ra tlrlr rollr r¡lCr rn cqnnd.
llfr tt¡d ltçtrr rt tü¡ ü.tlr ¡lvrr t trlf. ct tht

prrpürtla nl lrrrtfr¡tlr r! læt.lttc plyrty¡rnr, tL. trl .r¡tlã
rt tt¡ lll¡lnrrrl ¡olylr L tÈ. ellalrtln rt lþ L¡rrl .l
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nl¡lmrßlo¡ nl lrt¡lh of, ¡l¡ vr¡tu rrgrrl,n3rl n¡l¡lr lrrd

lr r¡11¡ lrrtt&ttln.
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c[¡lilr II

l-l l¡tqgdr¡tloo

lrrüçr tbr rrt rlrtöb ?e.rtt cl ray trctlc
pclyrrn 1l tb¡lr .¡tlttt tó Gtrt¡ll1¡¡.l It lr obrforr, brrnr,
the¡ ¡år næL,b¡ ct r rrc¡rlrc¡l¡ Lr¡Èo ¡ crtrtrl httlcr nrt br

Itf,t d þ frctcrr rllab ¡m{ rot h cnrtdr!.d üù.r rDtlr, rlrylr
rhcrlu or lour fcn ¡ eryr:rl.

(¡) Coalfttcu fcr ctvr:rllt¡rtlæ cl polrrrr

l¡ rbr ddl¡ftln cl r cryrtd lTffü tL¡rr ðlrr¡lnrl
c¡ð¡r r 11o¡ü polyrr to br cryrtrlllu ¡rt rC l¡ü¡ .bt rt rr -
rr¡¡lrrfï tt ltr rlrrls..ll3r.ltt" ty rrrrtry tblt tlrrr
amr1,c nltr le r arTrtrl cccrplrd ¡ntrlcrlly tqrtvrlu:

torttlm¡ rltb ¡r¡prct to rrcù cbrt¡ d,r frtt¡ sJ Corrrllrll *-
chd¡l tbrß tt ¡l nn oaly tro !t|Ël.r t.{rr¡r cf vlryl b..a-tr-t.1l
polyrrrr tårt corld br r¡prc¡¡ú tc l.d Cc Gút Ë¡111rùlr ¡nl¡rrr,
lol¡rrn rlth lrotrctlc amfl,¡rr¡ttu r1ÈÈ b. o{.¡lr rt ¡..drû
r lrllr-t¡pt c¡yrtrllll. rtn|.tr¡f rltl¡ rFllotrctfc polyr¡r mlÚ
hrn to tût uç r ¡lldr plan r?nßtr¡l¡ h th. cryrtrllfr rtltrr
frß3¡ r¡rnd thrß tb. cnfctr¡tLa oi t¡. Ghrl¡ ltrld rû mly

çpruuh tù¡Ê ccr¡¡rpc¡tlr¡ tc tùr drl'n pototlel .HrD/ cf rl
l¡clær{ ¡L¡tE orlctrd rlon¡ r¡ ¡rfr bn¡ d,rbt rlro b¡rr tc trlrr¡o
rll¡lt rilflc¡tlnr l¡ orl¡r tb.3 tL ¡clyrrr chrl¡r dût ftll r
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dlln rl r¡tc o nt,lcrrly u potrlllr.
I¡ rtr rr¡¡ of l..tretlc pelyrtynr tb. b¡fbt ¡r!Ð r.¡.r

r planr ontrrrrtfl hçonlllrl't ad ¡ ¡rttùtr racæt¡tlo oi

tlur rfdr-¡nug. or¡ dy br rchlcrð tr r hllGrl .trtct¡rr bt

.ssn¡¡r¡tt ct rso¡rÍrr nnrtc ult¡ h r rtfÈt cr lrt:-boa.a,
ttrrr-!¡l{ hrür.ltt tbl¡ rtr¡ctr¡r of cryrtdltn potyttyrrH rt
rûrrqn:ly rrill.a ¡t lütr rå bll ee-rorl.rró'7 cd lr¡rr
.rtlrrd bt lüllrr.ttt

0r tb. rtù¡r bni bran¡r cl tË¡rr ¡r{¡frmtr lt 1¡ cDvlo¡r

¡L.3 ¡i¡citc polprtr cðrt br cryrCrlll!.1. Ar ¡rc¡æln .r.l¡¡
n¡d,ru¡t¡t0 t¡I. üt tb. porllllltt of ¡tt¡tla r! nnr r¡f¡t
rDer3 tb cbrf¡ dr tt fdlcrr tbú th. rl.rlS¡t rtlr ryrctry ûtoh

mla nc¡¡rr¡lly rrlrt Lrt¡ra prnlhl cbdrr rtrù rud,¡ly rgrcrt

rtlr-¡nu9r, rËl{ br lroqrttblr rlü ttl ¡c.trl rtr¡ctt¡r cf r
cryrtrtlllr rclld.

(b)

hÍl¡ ttr lr¡nr ct cr¡rtrlllr.Dllttt cf r polyrr drpcd¡

c ltr l*rl¡rlc t:!rßtüst, tä¡ d¡frr ol cr¡7rH11b1Èt drprdr ct
trlr rn¡r tr rLlcl ttr rql. l| t!.lt d rttü ltr prrr¡rreal-.ll
tlr rtrrtrLll¡ of tltlr gcl¡un ¡¡d¡r nftôlr cmlt:tnr, fcr
rrrç1r, tofu tr ¡lll¡ rrtmdrd, nntro¡lrl pcrtfa¡ of pclyrs cb.ll¡
prnll¡l Go tù. dlr¡c¡tll ol r:rr¡cLfrS ünr prcftcfr¡ crt 3dltr.
n¡lanu cqrtrrd cf bdlrr of rdJrcnt toltr.r chlr¡ rttb rù.

sl¡ lrlt dlnctlcr prnllrl re ü. ftb¡¡ t¡1.. Oth¡r rthedr rr¡h
rl tù¡ rlr cocltr¡ of r rltlt or rrnmllr¡ ¡: r .rfßOly hi¡f
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te.trtrsrr ctt ¡ tor r ecutdrrrlh tlr, rry lnlucr Gs:ntrtliHtl,n.
It 1r rlæ l¡cl thrt th brrttl¡ ol thr 3rtrtrlttrrbh pll¡rn ln
¡rttùll n¡.{cf'üìnt ltlt p¡oçl{m tt¡ rc.¡r.rt .nrÍr nd rnllh¡
tcr tb¡ tt ¡tarr¡¡l¡r ¡lrt¡r 1¡ ¡br rtrl-.tôlr ar¡ùerr rt.t to

rlrr ra dt¡rrr c! Ctn¡-ltnrtanl otdlr.

frtt¡S b¡¡ pll¡t¡d oüt, bffiür, thrt trctlaltt rlom lr
r't . r¡fftclut dl3lo tcr cr?.t¡lltt ttü. ltrrrcn¡úr
pol¡rrr cf u¡.?rr¡ tûr:ltst¡d polyrçrur, tor rrçlr, ¡n r.t
3rfSrlltr¡blcltF rt rll .¡o.?È rt¡o tbr tln ct tlr ruD¡tltnrt lr
rrçy nrll u tr Gbr cr¡r rt r bydtl¡rr or tlrrln ¡til. l¡ttrl'
bu rr¡¡mtld tb¡3 cryrtrllll¡tlc! rtll rot precrd üu . rG.!.o-

rr¡rlc polylr, {n to tb¡ llr¡ ud potltleo c! tbr rld¡ cbrft,

Ldr tc ncb r t cr .g¡tld tllfh¡ tb¡t tb lrutrT 1r û. Gqtrt¡l

¡Èrrr fr lmr tbo thrt l¡ :h. rrpümr plnt. 0l tL rth¡r bot
Xtllrrt Dtr9or.t tlrt tl¡ rbroa of cryrtrlltlltt b tl¡¡r golyrrr
rry L¡ rnly e pnbll l,¡ ¡rtrtrlltnttm hlr.ßlÐ r¡tb¡r tbr
pr¡lll¡ dtloln:y.

(c)

lbrt of tå¡ rtlc& ¡mô to {¡tr¡rf¡¡ tå. 3ætlclty el

¡clprn r¡r brl.l c ütl¡rtr¡ et få¡ d.¡rer cf eqyrtrl[¡fty et thr

rç1r udrr ¡.tt. tl¡ ugrrtrd. ol tùr crTrtrlffd8t lra.t, bñü¡r,
r11l trpd ryc lctb thr r¡trlr to ËlcL tbr tçlr h¡¡ bcr
crlrltedl¡ltlÓ .ra th¡ rorlÈfvttl of tb¡ t cü¡t1r l¡ d¡trctlr¡
Itrtt a n¡fan ct cryrtrlltdç. ld.a¡ rJ cc.rrorüærrló for

rrçlr, brvr rycrtd Gl7rt.lll¡lttr¡ üLlch vslrd Íru ¡rtp G. 0.óó
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for dlffrr¡ltlt trr¡t.d mryl¡r of tÞ¡ rc ttot¡¡tll t lttty!ü. üð,
ll rddfÈtel, Èbty fond thrt ttr vrls¡ r¡rttd to re .rt.lt
drprailry o¡ thr rt'bod rr¡d 1¡ ltr r¡¡ut.ulCr I¡ thl¡ ñrtr
rqlo of ¡r¡ù polyrttr.!. lrrctloa rr¡r orl¡¡È¡d ud¡r rLf.lrr
ccdltlonr od ch. ¿.ßrrr of cryrtd,ltafty, d.t rrfard by dlflrn¡t
rthcdr, rr¡ u¡¡d to obtrla u hdlcrtfor of tbrfr lrctrctfelty.

Z,-2 l-rrv Dlffrrcttoa 5tr¡dl¡r

(¡) I.tlnttc! cf trctlclCY

tf. d.:.rd,utlæ of trcttct¡t of polyrrrr by t-rst ntbodrl

1r llnttsd bto¡r¡æ p¡Ètôttr c- oly br tnÈrrproßod lf I regulrr

tb¡m dlrarlæ¡l ord¡r .-{rß¡ ln Èbr rrylc brl,a¡ larurtlgrSrd.

For rn Írclrrrta ev¡luatton of t¡cglclrt 1È rould bt rcr¡r.qt to

obt¡ln tbr raglo slth ¡ nr¡lnr dagrae of etyrtalltrlty by a tuttrblr
orl¡rtrtlo prccrduro. In prrett.cr thÍl 1r lryortblr ro tårt o¡r

r.Èln¡t. ef trcSlelty vfll rlrryr br s 1r rygrorlnrÈlo¡. It br¡

bro rr¡¡rrrdlÓ for rrryla, thrÊ tbr rtrblo crtrtrltttrr rrbl,cå ¡¡nt
br prrrant lf cr7afrlllulty l.¡ to br d¡tgctd by l-rryrr €8 foru oaly

vb¡¡ ¡otrn3r of ¡Ê¡¡torrgular ælreulr¡ soat¡l¡rl¡g tsruty er &tl
Dlüsr p"ltr b¡em rlt¡nrrt prrallol to .tch oBh¡r. Î¡stlc polynrr

rltb bultry sldc-group¡ crnoÈ bo l¡n¡Èl¡rÈsd by tbt l-rry rthcd
eÉr¡ to tbdr lilÞltlsy to crytt.1ll¡¡.U'17

(b)

rhr¡ r¡Gß¡ oð bfr oolhbor.-t lf'19 tlrrt rrpertrd thr

prrpurtlm c! lrotlcÈlc polyrtlror th¡ rrll-drttrd l-arf ålflrrcilo
p¡tt r¡ rl il. cf tbr phyrlcd prop.rtl.r ¡trd to dltttn¡lrtth th¡tr
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pscdrct l¡n rtroSfc polyrtlr¡rn. thertly dtr¡rrrdr lrrlq ttr
cü¡n¡t¡rk¡tlor cl :b¡tr Alftr-c¡¡¡lyrd gelyrtyrur, Illllr rt
Ll¡ o-.n¡L¡.I! tna :h.r rrtrôly rn*rl rqlo .ülblt a l-rry
Dr3ß.su r'ltl tl¡ lI lltr¡plnü rprclr¡t rJ rrlrGlrr frtr¡ttth.
ef tùr .orrû .3!r¡rrc rrflrctla¡ prrvl,rrrly n¡ortd þ lrttr.
lbr ll11¡ rcr¡¡rb lrcq,Ó'ltlo o*lvrl¡ rtrllrd tlr l.*ry fDtGtrt

rf rtrrtrùd rrJ ærlrd tlbrr¡ of l,rÈr¡tlc ptlyrt¡rr.r nl r¡ r
n¡rlt eãltrra ttr pldr*rd aryrtrl r*r¡t ¡r.ltt

I¡ rrut t .rt rtfrrtt Lrvr ben rrt¡1y ll¡rr:d trrrrat
drtrrd,rlr¡ rù. dr¡rrr rf crtrtdlhltylÕrll o¡ trdlnctlT¡ 3!¡r-
tctr, tb ç¡lndrrtr 3rrtlsltt of tb¡ polftynr rqrlu. ü.
rtùod üf.h t¡rlrrr r qrrlrc of ¡ül l-rrt lttfrretr¡n o!

rrluCrl læ¡r¡tlc rqlm rtÈ tfot tl ¡tr rtrc3le rrrf¡tt (rrr

n¡:la l-td, ¡.. bu crtttcl¡rl þt lr.a¡.tl tbrr rr¡oùly r
cr¡llrrôly nllrd rtb¡l ñlù bra b..r rrrl ¡nrlcrly for rtr
rùra.st str¡ttn d plyrtlyrrl"lt uå ¡ctygnçytrrr$ r.. ll-
a.r.rl¡.a þ Cbrllr, frrrcr -a *aal.n t.tt

ll¡!. ¡ ra3nr¡t l-rl/ qrntlÈrlfrr t¡¡rnt¡¡lrr tt l¡lr
lrotrtlrltl .t ¡olyrrr fu aftffclt n¡ ntrrt¡lr, ¡r¡rtrla¡
cr¡ldrtúlr nllrnnu þ t ú¡ltnr )2lt)""' r¡ rltrr: rc rd¡
to rùær,t ¡l¡t tt¡ æl¡rtrd i¡ttrrtlc notyrty¡s frr¡¡l,an rrrl
lr lttr rtrly t¡ t¡. rrn r Õ¡crtltt ly thr llnnr 3rrrp. ñ.
I-rç ltttrrrtlr ¡dls trtttür| rt t'tr ?.nrt lro¡l3¡lc fclyrtlnr
ra t¡. tnrtfEr ll tc lll (r¡¡ lrctlüt {-t ra f-tr} r¡r ûrr ll

(r)



r¡

tlfpn (t-l.l) collthrs rtth ShrG .t r .el¡ cl n¡¡bcrl trlt-
rtyru.. fbr ülf¡rrtc¡r¡ rhrrr fr ti¡rn (l-t.l) .û1¡1u t¡.
çtrrrx r¡fn tù.t Lñr prrfnrly brrr n¡rtralltll tlr rrintd
lr*rrtlr pllttyrrn¡. Ibrtrlrrrrt r rçrrlre r! ttt rrlrtlrr
blrt:r d rrr¡p.rr rt tf,r (n0) r¿ (t11) púr rrrr¡ t.ñr tl
rçrrl ta ltr ra lOt hrù tr r:br ¡crslr¡lrr, lrrrl r lLr ¡urltr rl
Í*.ù rt r1.rÚ ab.a lLt crtrtrl$rfÈt k ll¡b. rç¡ruf¡rtr v¡lnr
( r fül ¡l tàl lr¡rur rt cryrtrlltrlç, crlslrS¡l þ rr¡¡¡fr¡ ttr
rrtrtrlllr nl rrphru ct¡flrtlnr tl ûe Irrry lllfrrtl¡
trtbrr rl lrrtrrtt: reLr lf ttl rtùrd rr¡¡rrtd |y lrttrll o¡
rllt Þ tú.atrl' cr rùm lr ttlr (t-t.l) ut hllcr:. tlrt tL.

b¡tntlcltt d rr¡L trr¡tlor lr htll.

1ö1. t-t.l
I-rlt G¡'ltrlltllÈl.. cl lætrrtlr plyrty¡rr¡ !¡r:lcrr

,t
0.ll

rl
0.¡ll

tt
0.¡lt

tl

0.tl

tl

0.tl

trr¡tlo

I I

l-t bltlr¡ lol,rt D.:.ntrrtlü.
(d llltc: ¡l cwr3rlltrltt

hrll¡ rùr lrtmt¡th d rrtr:r,llttúL ¡rl¡nrn tüll
rttrtrlüt ¡! hon dddri lr r rçürrr rllr nrlrtlr¡ cl
.rtr¡La pllrr ü¡tr.. lllm tùr fdfrr tr tûrr¡utly Lrtlf
t3 ll rù¡ nl¡l¡¡ of ßbrt 3ltrtlllLtlt¡t rt¡a . rrs¡r tql.rrðrì¡
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lt

rü8. tttlch $vrr nll-otd¡¡rt ttrnon¡flrr pol¡urr thlr ohrnctrt-

futte p¡og.rÇ. ¡! tb. c¡r¡ ct lrcGtêtlc pcl¡rtyrrnr tlr pnræcr

rt bulþ pb.ryf g!fipt rt rlt rt t att r petrltr tü. ch.tr t tû.
rD, rrLlb tr dltllanfry hJrutlt, r prrfrmtd nfe¡¡rtln o!

rrtrtlrrly btff rrôfUty2f arrflg th¡ cr{rntrtlea prt€.tr. thtr

düüû ¡lr r¡r th¡lllr Gry.tdllr. fcly¡rtllm ül¡b ltr l¡rr
brlty rtrtltnt¡tl rl¡¡ rt r rrlrtlrrly tr tqrHts¡r lr tlr
ddlltt rt lllo€rto'tl cd,ctrt lrt¡¡tle polyrtyru hü hs
rrgrrtrd tc rrhlblt ú.rp nlth¡ ?olltt Þrtrrrc ¡2lrCltrtlttt rr¡
¡¡6rgl'ltü rtrl or v¡lrr trtra$ rr Ltrh rr t!0'€. Y¡rlr¡lo tl
t¡b l¡f¡rr rf cyrtrlfhftt dn È¡ ÌL. r¡trrt tt trbr Lrrt t¡rrg.ml
r d r tl¡ hLrrut &¡rrr c! t¡ctlrl¡t lrrDôly trylrtlr tlr
rllr rn¡r rt nttlr¡ Dolrtr ¡r¡r¡ù{ l'l ll:rntrn lor frot¡¡tlo
prlftyn¡r rçlm.

(b) lr¡rrl¡ntd rr¡¡13¡

Â11 frctfeor ol lrotrctlc polyrtftr¡ urrd ls tbl¡ prrtrct

rl¡rrl ¡çllmcr ef tlntterrly bt¡ù eryrtrl[rltt rot oinly brcsr tt
tùrlr thrrp, hf¡b rltlp rp,frq¿¡t tl0-llf .t lrG tü rbr lrc¡¡n
rll ¡Élblt d .r dr¡rrr of bl¡lfrgurncr rùm brln¡ rlstt rltb
tlr ¡olælr!,r¡ rtercto.t brto¡r tlr ¡hur clm¡r tooù, plrer. lbr
f¡irylndner rl tür rlttrry pol¡t ¡ tt¡ nlrculrr rrlËt rf tbr

trrctlmr rü üt unalr*rd r rrtt¡ .t .l,tt h.- ¡lmn tårs bltbll
:ryrtrlllr ptlt.¡rcÍtlü¡r ü1!¡ tbr lÍ tt ¡rrlr¡nlrrtty lrn rl3l,r¡
?.trß. ütob ¡rrab r llrltlry vrls frr nlrorlrr nl¡b:r ûoü
l00rm.



1t

l-ô trctflc Ycln br.srctt.
(¡)

ttr eryrtrlltalty ct r pclyrrr c¡ br lrrlwd tru th¡

aürfç ct r rql¡ ulrr tùr rrrrçtlc'r tbrt t'!r ctyrtúlt¡. rr¿

n¡¡lrn n¡¡r¡¡ rür tro rrpü¡t tbrrnryertc pbgr¡f rltt rprolfte

rrl:r crrnr¡att¡¡ tr f. nd tl. rrrprcßlrrly, lrcr¡r d tlb¡

elcrrt frcllr¡ ll cl¡lnr tL¡ dorlÈt of cryrtrlllr n¡lou tl btrbrr

tb¡ thr¡ rt rrphorr n¡lcu. lot q rqlr ol rpralllc rlu,
Y, tbr lr¡rrr cf cryrtrllhltt, tV, (1.1. tbr fr¡ctlo sf mrle
nltr lr th¡ ctrt¡lll¡¡ l¡ttlæ) rtll be ¡fvr¡ fy

a

prwtdd tlrt thr dn¡lty cf tùr ¡o1¡rrr rç1r 1r dtrrctly ¡ropcrttcr¡l

t l:r Gtt ßrltr1¡. ccrt N¡t. 13 lollcrr ¡h¡t ry lryroruü cl

crtrtrlllr ¡rd¡r Ly crlratrËlca dc{,¡3 tbrtrrl t¡r¡mt rfll lrd
tr r bl¡b.r rrlc. cf tl¡ cst.t.lll¡tç lrdtr.

Ir ßùr e¡¡r of lrctrctlc pclyrtyrur 1.[.ü rt r1.1Ó brrl

¡lerr tl¡: ¡ù¡ dr¡nr rf cryrtrlll¡ltt L¡nd .û .q¡rtlo (t-{.1) 1r

¡lvrr by

tv r lÍ.lt (0.tt0 - Yl (2-a.t)

rù¡¡r th. d.ültf ai tbr prrtrcSlt $trt¡llt¡¡ læSrctlc t -!7
rrr etlcrl¡tra tc ¡. l.ltf F. Gl.-t !n nlt clll lln¡tcuf rhlh
trr cçbnr grlyrtyrur, .bt.Ír.a by l¡¡¡chh¡ rlCu pcltrtys¡¡.t

tr
Y -YI

t -t¡G

(2-{.1)



tår rrlurlltll ur¡ l.o!l ¡.. --t.
tttG¡ ¡å co-tcrtærtt -tn"t td tbr tt¡cmtlc¡t Nllrtr-

rtd'ß .'!rn ol r ¡qlrtrly cq7|trlltr l.lt Strur tqlr blrrå

or c.?rsr¡lrr rllutrl,c lrtr rl rt¡¡tlc nl tæGßtla polyrç:u.
lrn tblr tlry nn th tc dr¡fvr tlr lollrrlg rrlrtl,n flr tlr
lr¡nr of crTrtdtf¡l:l cl gclyrçlrnr rt l5'C,

tv It.lt (0.tt0 - vl. (t-a.t)

tó

I

t,

1.011

0.lt
0.lt

rl

l.ott
0.tl
0.¡ll

It

1.0ül

0.lt
0.lt

t2

1.0t0

0.¡10

0.1,

(¡) C¡rr¡rllldte ct t¡rtrct$c lclvttrlsu¡ frrftl,rrr
I¡ ttlr nlt tt¡ {ürltt ef ln¡rrtr tf ltlr cl lmtæth

pollrty¡u¡ trr¡tlor, umld rt ltt'C fcr lf horn, rrn d¡trdnd
by r tlcrrtt ü t.chltrr (¡rr t etln l-tc) ¡frd,r¡ tlr dr¡nr rl
cryrtrllhftt úrr t¡ lrbl¡ (¡*1.1).

ló1r (l-1.11

D.¡rttt ol c¡yrtrlllrlSlt rt lætæ:lo plfttr.r. trrotf¡u

DürrÈy ¡¡1. cr.-t)

f¡ (rfr*fc !-l.l)

l¡ (rrrrtf¡o 1-¡1.!)

th. rulltl cQ.8t tÑsólt rtCL ttor lrD.r¡r¿ Ð r*¡d¡lf o¡
Inarlt t¡r rl¡llrrly ttrrtd rqrlm. It lr nt¡¡rrtly ltrt ttr



It

3rft.lllrltl¡r d¡t¡rd,¡.a by Cbl¡ r[tc{ lrr lorrr tto tür lrlrr
cDÈrlr.a bt l-rry of lltrprr¡ 3¡¡hntirr r tlrdrry.t&t -¡
rt¡rrrffi Lrrr pclrGd nt tbrt rur¡rìnrtl ol ft¡ do¡ltt of rtl¡lr
c¡t t¡lr ol polfttyl¡nr r¡r rl¡rltlcctlt l..r tùr t'b¡ crlcnl¡trd

an l,tt o! e prrhct ettrtd b¡t ttrt t'br çprrrrt nr¡ücur ortcß
Grld br rcorr¡rl lor lotb by tlr lmoçct¡t16 rt ¡ rr¡ll glrcætr¡r

rt rllr trto :b¡ crftrt rr l¡frot¡ ¡i tt ttr dr¡rrltq ol fcldr

1r rtJrant llllr. It lollm tl¡rrfo¡r ¡brt tbr ellq¡lrlln ot

ery¡Êrlltrltl,r¡ brlll ¡¡ tbr crt¡:rlb¡n¡blc a.ültt rf lætrctlc

¡nlytgr!.n r11l rlrryr lul 3r l¡r vrh¡r Drc¡¡lr ro rllm¡r cn
f. rd. tor tlr trrr[c. of vrldr lr n ctbrrrllr cçlrtrly rrl¡rtd
atrttrl.

It lr lltrnrtla¡ Êo ¡ct tbrt nrytt hu rrpcnrt c¡uld¡r¡-

rbh vrrl.tlür tl l¡b trrrtty rf læt¡ltlc plfs¡rn¡ fcr ¡rrll
.¡næf cú mmlfry ¡naltlcr. ÍllL r rç1r rnmtrt rt lll'G
tor t0 brsr h¡å r l¡¡¡tï cf 1.010 ¡.. n .-t, r rqrl¡ hr10 ¡t lófoG

lcr ! bc¡¡r rh;rl r lr¡¡tty of l.0ll |l. Gf!. ldd131il¡1 rr¡rDltrtrd

rrù by lry l t¡. Ltr.tlc¡ cl cütrtrllirtlcl rttcb br trco:ly
bro llrcrræd ly xrrn.rÔl lrilcrt¡r th. alftlcr¡l¡t 1¡ rrr¡¡rh¡ rl3t
¡.rtdrtt ßùr bctrctlctty ol polyrtyrcr by tlblr -lthoi.

Z-t bfre-¡rd trrtrr
(r)

Ir ¡r¡nt trür r rtrf of tbr hfr¡-¡rl rp.3tr¡ rt pdyrrrr

b.tb t¡ tbr rlll rtr¡. .¡t l¡ rol*tlcr br¡ ld tc rrfdracr fo¡



It

rttrctur b th¡r .t.t ..ll'Ô! lr ôrcrptlæ bntr cr b¡

¡rt¡rrd Èc lL. cryrtelll¡rt rcll,ð bte¡¡¡¡ thry rn ¡brrct tl r
rllrtla of ¡!r pclyrr, É11¡ 1¡ oth¡r Gr.r ¡üdr, Ëtch do ¡c3

r¡nür ülth tù. .lrotlc ¡olyrrr, r¡r fanJ brth l¡ ¡lr r¡ll{ rÈtt

üa 1r rclrùlan ct th¡ tæ¡l¿ ¡olyrrn. üry rr3 tbrrrfc¡¡ rrrrlt
t¡¡ rh¡r3-n¡¡. l¡ßrr'- ¡d lntrnllqlrr ll:trrctlan 1l tùr

c¡drrrl cñt rüÊla rf th¡ rÈr¡ro¡r¡rlc gcl¡rr ch¡lm.

(¡)

Ttlt t'b¡ oDnrvrtlæ thrt rtr8tl,c polyrï¡rn¡ rb¡rr r
rlglr ¡crl rt 1070 sr.-l corycra üü ßüû ,rrb ty :b t¡cßrcttc

tr¡r rt 10!t c.-t o¡ l0!0 ¡r.-1, þtt- nt lrylct$ r.t ôh to

r¡r th¡ ¡rlr:n¡r nd ¡rl¡ttrr trl¡Ltr rt thr lrt:¡r pr*r rr r
grlttrtll lrlr¡ for ttr lr¡s,tlclty cf polyrtyrrr. tollqrlr¡
tl¡ nrt Ly lrl¡ùo¡o .G ¡l.¡lt'ÔÓ rùrch rn¡¡mtd thrt c.rt.r¡ bodr

lr È. ¡Oæ-ltOO cl.-l r.¡|CI rr¡r nl¡trd 3. .lt rrrt r¡ur¡¡r ot

trar ra ¡gat ccfcrrr¡fc dn¡ ùt¡ c¡¡to:cr¡bc cbdr, r
ûonúÊ orlyrlr cf rtretlc ud lrotreSlo pclyrryru ru cr¡rld
6t ¡t thr lû.d¡lf¡ll ¡¡ul. trr rtsll¡r lr th. nlt¡l rt¡tr n¡
l¡ rrlrtlctr r. nll o rltb tr¡cl¡a ra cryrtrlllrl relllr tby
nrr ól¡ tr ldürtlft brû rrålcb Ëtl rp.sltlc lor trotætlc Dcly-

.ay*.1' tLry c¡ftrrl tb¡t :lr l05l c.-1 rra lott .1.-l D.r¡r

Ë¡¡ G.rrlstlt rr.l¡.¿ bt 1¡ä.¡.r! rt rl. rl th¡t thr 13? cr.-l

fr* l¡l¡futd lû tùl rl rry. Ihry d¡r ra¡lrid th.t t¡. tÔt

r¡.-l bol cl ttrtSlc plyrty¡nr, ;ùlch tlc¡ oa rdrfl r.l



It

rrlltr.¿ tr ràcË sr¡|r tltrnctlnr lrFtr¡ r vlb¡rtlcrl ral
nlrtr{ ßo tLr ,ùaryf fro{D üa Èåa -€.€- l¡d,rr rr¡ d¡l tt tL
trur-tar¡r cnte¡r¡tlcrf t.qr[c 1r r;rrltrtrctlc prrtr. Il
rlllttm trÈry trrrá 3hl! tù. ,ll c¡.-l ¡l !17 c.-l Lnlr nrr
cbr¡rctrrtrÈlc of tlr cryrtilll¡rl mlll al tberrtc¡r rr¡t lr
¡rhtrd ü. tL. l¡ctrrllc cætrrt bccrnr aly ¡tlyrStúE rttù læ-

3rcùla cdll¡rrtla ccdå ¡otrtbly lcn úr¡¡-crfltrtlfn !.ltø.
Ultù th. funt.t rDrrtrrttc thlt tù. rpÉrll a.¡¡ltt tt tù¡ l0!0

c.-l b¡l rË¡rra tlr rr ll¡mr ¡rlrttnrLrr rltt tllr ttlclr¡rr
tor botb ¡trtlc ni l¡rtr¡tto polyrtt-m.r trld¡rr ¡tñf rr¡r tlr
t .Dtll¡ r ¡rlrtl¡¡hl¡ brtrrra tb¡ dr¡¡rr cl rryrtrlll¡tttr tft
üa ü. rrtb, ì¡f, el tùr cp:tcrl {n ltt ol ¡hr tü ¡1.-1 lna,
rùrnct¡rf¡tlr ol thr cryr:rlllnt rlld,tt tL ¡fttcrl lnrt¡y d
:¡. 10t0 al.-l bot ¡¡urd c tt¡ rr tlb tpretn,

tr t f .lÓ (!¡¡ - 0.0tl} (t-t.l)

Ir r drflrr rrnr¡ utfynrlt rbtrlr¡l n llllgtln ct

tl¡ læCrclldÐ ct pclyrtfu¡ lrrctlnr Þ ¡rd¡¡tl¡¡ tlr lr¡nl
et rqTrtrlUú:t t¡r r:lr r¡t1o rt tL¡ ¡ptlcrl lnrttlr¡ d tb llt
al.-l rð ltat cr.-l Loar,

tr o.¡o (Ð3r/Þr'l¡) - O.ll0 (t-t.gt

(c) gpftr¡¡¡Ffç ?t l¡ÇlEçlc trrctftlr Íçr frfsur¿ Frf?rtr
tb t¡¡lrrrrt tt Gttt d tHrlrl rçlm rt m¡L lrrtr¡le

trr¡tla n¡r ô:rlrd r locrl}rd tr ¡lrtla (t-!0. ItPlc¡l



t0

.¡elrrl of tt s¡sr lrr lrctre¡lc tlb rry h qr¡r¿ ttth thcrr

frr ¡ rrlrtlc ll r¡¡Lc dlr¡ftüa. oJ ltr ¡t.c3tc ttl¡ ¡l

rt6 þ llfrrr (l-1.1) ¡l (l-l.l). DlrrcA çrlltrttrr rrlá¡cr

trr bltl l¡:rtlaftt oÍ rll tr¡¡tlor |¡ pnrfJrd by t|¡ .rtut r..
It rrll-{rtlr.a l0ill lr.-1 -¡ l0!l l¡.-1 perfr d çlndrltrly ttr
rr lrtn¡rwlf (û¡ lbrtn ol lrylcts r.¡.t) uå ty ttr ¡rlrccr
fr ü. .trcttt rl ¡ll rrprrlllnð rclldr (u tr ¡t¡ rl¡t ct

r*¡rrf) rt r tndrrcy ct rb¡ tat cl.-l b¡l tr úr orly ll n
t[l-a.tlna {¡ull¡r ¡¡ tlr faf r¡çrstry tr ¡t vfetltç rl tlQ --1.

fl Cl¡rrt¡tr ¡rotltr3lrr l¡llorth of :br tr.t..ttaltt
rt url fr.ait¡¡ r¡r ¡ltrtr¡t trl crlcclrt¡å v¡l¡r¡ of tlr cg¡ntrl-

llrfï lra.¡ Þ rttllrlr¡ .ttrtloú (l-t.l) I¡ (t-t.t). t|r n¡l:r
.ü¡ rcralnt lr ttt tolldr¡ tÖl¡.

ló1¡ l-t.l

CryrtdltrtSt rf lril¡lr fdyrtl¡ur trrc:lan ltn
lrln¡-trl nrlyrlt

trcru rt rn crltleln rt lr}¡d¡tl rort bt lrd¡lt lt lr of

lrt rr|t tr lqr.¡ ttr ¡rlr¡7 lr,tr rpn ülù tb¡ ¡t¡rrct t1,t tl.l

rl rçl¡¡ ftpdr, ultt tlr or¡¡lãafr¡ rr¡l3r rt th¡ JryrHrl

¡n;.1Ú tt¡sr (l-t.!) rh;t r¡tlrlretrry rær¡nt b.ñð tb.

r¡
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rl
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0.¡lt
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0.ttffr¡ttr (i-t.l)
D¡retll (t-t.t)
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Il¡Fr, li!.t. eærrlrc of tbr nlrtlcrbt¡ brüræ l-t{l
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tl

\ff d- nd ltû dlttr¡u¡r Lr rprclflc vrlr¡ ct ¡nurly r¡¡etfc
golyrçrrr r¿ tb¡ rçlu ul¡r tlttr tlf¡ ¡r¡¡t rlrc r¡ptlo
tc r pbt ol t¡ll lrtrr-rd clntrlllrlÈt l¡¡lc.t r¡rlut tbr

orrrrpclfr¡ vrl¡o rbtrlnl by l-r¡y lltfr¡ctlrr.

24 e.r¡r1 Gacl¡¡lmr ¡ :l¡ l¡cgrc:tdty rf rh¡ lclçr¡rrü
lrrctlæ¡

tr vta of tlr frct tb¡t 3år trürfr¡to r¡t¡¡r ct ttfl
pclyrn rlm lt lçørlblr for rru fully Lrctrc:tc ¡olyrtynr Ct

br c¡yrtrlltrd cqlrtrly l3 1. rùvlqr ttrt ry u¡rrln:rl lr:r¡-
ülrtlm rl 3l¡ drf¡m r! ctyrtrl[¡fgy ultl rlrryt ]r lnr tl¡
tl¡ lrlcrrt btatlsltt ct ùlr rç1r. lìrr lhlr llLr :Lr ¡rlltr
.Dtalrd lt l-rry ttltr¡cth, rprcltfc rln u.r¡lrNtr ra lrfrr¡-

rrl rpcctrr (ltl¡r 2-2.Ls t{.1 oJ t-t.l}, *lrrlt lrllertr tlrt dl
frrctla¡, 1l - ll, rrrr hl¡lly lrctrctlc ll rrt¡¡r, llll crrlrrfr
ru rçrortr{ }y ctt¡r tnD.rtl.r r¡ch rr tL.r? blil rltl¡¡ polr¡r,

ttr blnl¡f¡¡on ct rel¡r üa 3hr trolútlltt t¡ r:hyl rtLyl

La30.

ler r rtr aqlrtr cùrnctrrlrrtl,c bnrrl, l: rrr
d¡lrrblr tc d.t rd,n ltr ærrr¡r rlr¡ et tt¡ rrr¡nl¡rrl¡¡ lr ÌL
rrrl,csr trrctlcr ¡{ tùfu rrr r¡hl¡rl Df3 .ütûllnßly by lrrsr-
rût cl llrsl¡r ¡rilbtr bt ll'rntry a¡ nllntrtlr rr lrtost a

le th¡ tcllclr¡ tn ltetlcc¡.



t

?¡rt I - lclrtla 8t¡tr 6¡nctr¡f¡rtlo

2-l blre¡lq lbtût Þr, VlrcnttT
(¡) I*Ël¡rlc, vtplæ¡ltr cÊtolrrr æltrtl¡nr .- rrl¡tl9n to

rl¡eulrr nlrÈt
lhr ¡rdr¡d vtrccrlÇrtoltl'tt arrlo, of ¡el¡rr rclrtlo¡

l¡cr¡ lrc¡r0l¡¡ll dæ¡¡d¡¡t .a G.ûü.ttt:rtloÛ ll t¡. lrtt¡r l¡-
t¡¡t .t ¡t lt lr tl¡ ltrttlnt vrlrr .3 l¡ll¡[t¡ dltrstlø [nl, sd,l.d

tbe l¡t¡lr¡lo vlrcc¡tÈt, ;ùtú 1¡ ¡crr¡lly nlrtra t¡ Èb. llrcclrr
nl¡lt ol tù¡ ¡olyrr rç1r,

lrl I 
H 

a.?lo I 
* 

(n-n)/noc (l-l'l)

I lrbrr of t¡rrttcnrto frr. brra prcporrð to uùlr 3b. tltttrrts
rtrcrlÇ ¡D h {¡tld¡rt .. tacrrtrly rr ,c¡¡lllrr lbr l¡t
cmly rrrl rqrrilan b.h¡ thetr dt¡ tc lr¡¡lr rtt xr--r5* o¿

¡ó¡lrtl lrrD.gtlËlt'

o.p/n I lnl + trlalc (t-1.2)

lnl - rrhltc (2-t.t)

ortl.. fnl+Lr[nln., (t-t.{)

úrrr \ ra t, rn n.trtt for ¡ Slrra 9olyrr'lclvrrt ly.t l.

ferll¡r lclvlr¡ tqrrtlct (2-t.¡) bt a ¡rtr¡¡fn of lrt¡rr bydrr-

atrrfcd Sarrtr.Et of tb¡rl¡¡ tùrt ßùr fi¡¡trr r r¡urifo Ír ¡¡

çpnrtntln ¡t tt, Ilsúl¡t6'5t rr¿ rcbryæbllt ¡.". potrtrd ort

tlr ¡ntblr tolrr tf rrlr¡ .qu¡t!ü. (t-t.¡) ¡d (l-7.t) t¡ d.c.r-

å*ot -



It

dl. ¡b latrlulc vtrcorlÇ oprctrlly ñ.r tLr rrlrttrr vtrorl,ç
fr ll r!a.r. ct l.l. otå¡¡ .¡¡.rrtt{t l-. rrtrr¡rt to tL.

rn¡bu bebrrfucr of ¡rr¡ nûrr¡pl ¡olyrrn rt nrt lr cnorr-

trrtlorr ü¡¡r r rrrlnr lr ¡brrtrr{. I corrrrl,ut l¡rc¡lsr h¡r

b.Õ to ¡1o3 r prlr of lr¡ctlor rrcb r q.,/c nt Llc b o, r¡rtr:
c sl tû rrÈr.lclrtr tc ù ra lolr!, lnl rt r.¡r ¡.rG.rt¡rtla.S
tlbr ¡rntrrr h1r rr-rlly 3dlrl tùr f¡¡¡tur snrÈnt, lr r cqlu
tEctl¡S of prt¡rrr-çclyrr nl prlyrr-¡rlrr¡t ht¡rr¡tlor d
rlt¡ctl$ ltr tl.c!.tlc¡l rl|rlllrner üt lot bm l¡¡ ütûltrbrd
tÈr qlrlcrl rlglflsu¡¡ - bf$ rrlnr tl lcot rclvut¡ d h
v¡lrr fir ¡roa æh¡tr - l¡ rrll rcrqrtrd.

AfSbñûb n Orelrtr çrtrrr trr tl¡ rlrcrlrr rrl¡Lt ol r
pclyrr Gert br d¡t{rrt t¡r plrtlcrr rlrcætrtt rrrrrm:rtott¡'¡t
3h. dry.rd.¡ß. of rùr tntrl¡¡lc vlrcrtty c rh¡rlrr rrl¡Èt lcr r

¡trr¡ pclyr¡-.clnrt rtrt r rt r .3lt d tçrrrtrrl cr l¡ lrtrrûå
by prlrr srllbr¡tlo r¡rlut ¡ ?ilrrst rt¡lal rlsl¡r rlllÈ
rtùcð r¡¡ù ¡ c.nÈtf or ll¡Þ:-rcrtt ú{l¡. !¡r tlrrttlr clrl,r

rl¡crbr r:h¡ ¡rl¡tlohl,p cn rn¡lly br rrptrrnd qlrtcrtly ly
Ë¡ lr¡È{rç1ú r¡urGla,

fnl r nf, (l-l.l)

t¡ rtlcb tlr cqrtrtr ß nd e c¡ Lr a.truúr.d tru tb l1¡r¡r
lc¡-lct plct ol tlr llttlr¡lc vl¡¡rlßy r¡rl,r¡c tL. rdrr (cr rrlfÈt)
rrürt¡ llrak¡ rrfüt tcr nll træ¡for¡d rqlu lr tt
çpnrprlrtr nlrrrt ¡t t¡b¡ rprctftrt lgf.attr¡r.



2t

(¡)

tl¡ tl¡ c¡r ct ttr ¡clyr3ttr¡¡-bc¡s lttSo .3 lOtC

rlt ntcrtr ct tlr nrta3r d ¡!r xr¡t-üwr¡r .llltlt rn ¡vrll-
ó1r tr tl¡ lltr¡t¡ntttf¡l-'t tot brtl rt¡¡tlc td lrot¡rtlo ¡clyrn.
lf:¡r$ lnctlor3lor prcc&rrr {lllrrd lllfþtlt tt tl rrl |rrrrllt
l¡rlllut rt$mt ¡.3r.r¡ thr vrrf¡u ¡-.ç.Ó7 rtt.h rr¡¡rrtrd tùrt

ttrsr tü ltt3tr ltflrtu b.tü.c tË. hcrl'r.lc vllcortt¡n'¡¡.**
ËfÊt rú¡¡l¡¡tlp for tb. Ft frtr ct ply¡t'rrm. Ëillvlt, h
rplSr ct trhr tr8t th¡t Cbr qrrtlr ¡Ûtrlrl )y nt ul.llt

{ 
L0.ttt, (2-t.¡)[¡l - 1.0ó r l0

Õtra tl¡c f.-a ty lr3'

tll r 0.g! ¡ lo{ ioo'tt, (2-t.t)

tct lrotr¡fl: toltrtttrcl .tpltr t ¡. l¡ trr¡rÓlr ¡¡¡rntr tL
rLtrlrr nl,t¡t, t, **¡tr| trn ¡t¡r .î¡.t1ü rtt vrtt

mrllrrôly lor r¡y ¡fru vrlr of tlr htrlr¡lc vlrcertty. lor

lülr ¡rr¡n r Òt¡rrtr¡tl¡ ct tL. ¡d.t{lìrlrl¡ r1¡l¡1¡r nl¡bt
tl trl.¡tc ll ty mtrt üt rrl¡ la r¡lrr 3c a.3l¿. r¡1.¡ rqrettr

rrtt { ttr rÐrrlrlll1 nrrl3r r¡r retlrtrtrrlly.

(c)

ür at.rtarttcr f¡nr¡¡¡c ct lb¡ tdr¡rd ontl¡ ?8.ttr8r

cf r ¡r1¡rr rrl¡tla cr¡ br ütDúttot ll0 .. I tills ¡rrtu Ly

rr (1/¡L l2C + rrrrr)tlo +

ñt

eqrnt üfû :lr tlmntlcrl nlrtl,crllp'

(l-l.l)



¡t

¡lc rf,t7
I
(l+tre*rl*"'). (t-t.t)

I: lrlla tbrt tbr ¡rlrtla¡hlp lrlrra tù¡ ræ¡lrl vlrt¡l c¡rtllclot¡
1r Érr¡ ly

It ¡ tÍr. (i-t.10)

rtr û..nttcrl c¡rl{¡rrtlürt1-t' co¡rn¡t ülth tb. vltl¡l
o¡fll¡lctr d ¡rlyrn lr grct rckutr quetlu (l-7.9) cn br

rrlrrrl ¡¡
(r/¡u)N - (t/L) [l + o.ltrol (t-t.11)

ü.ù lllrtr ¡clrtlrr ¡¡r ¡.d. tlctr cf (r/clc)N r¡¡¡rt c rt¡¡lå

tbrrrlr¡r D. tlnült .¿tf tl¡ lrþrcrlt oa thr rbçr ot r,b ltr¡
yl¡l{tr¡ ttr r¡lnr cf Ír. ra fl rupeotlrly. thll hrr ¡..f, fma
ûr çDlt l¡ r rdrr d rohutr tlr Doltrttnr. od 1!| drrfv-

rilrrr ," 'lt'l""
ttfsr (l-t.l) rä¡rr ttr nultr c! crrtfc tsllttúl d¡trr-

dr¡¡lan trr tl¡ lrtrctlo frlyr:yrr trrctlol, lt, le LoEnr rt
t0f0. lrr tt¡ l¡trropt lt rr¡ lccd tbrt tbt ¡ntrr errrr¡r 11-

¡arlrr nl¡b: tu 2.71 (r0.0t) r l0l cqrnd ültb th. rtrccrlty
-r Drlolcrlsl¡trdldrr rlrslrr nl¡Ètl ef t.t, r l0 - aa 2.\

trn rqrrtlor (t-t.f) ¡d (i-7.7) ruprctlnly. ln¡tr cqurtlo,

ttrrrt¡nr rrr rrt rrrð tr crlslrÈ¡ ttr ¡mltr rf eth¡r Írrstfa¡
tl¡t r¡¡ ûcrr tr lrbl¡ (l-t.l).

It lr o! tlÈl¡¡rt tc !.t tbrt thr rloEe rl :h¡ ¡rrpb tl
tt¡r¡r (¡-t.1) ylddrd ttr follcrlq vrlnr tor tbr ¡¡ce¡J vfdrl
¡r¡llÍctr¡rr rf lt tr bo¡s ¡t t0o0t

a
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rt . l1ó t 7 c..! lr.-1 ra 
^, 

. t.t(10.4) r l0{
¡,t rl¡ ¡l-1.

ILlr v¡tr ul t Gry¡lr¡ trrnrrDly rtrl û,r t.l r lo{ frnf ry

rrùrry ad Îlrr.r¿tt tor u nlrrcttant¡ð r3rGlG r¡lyrçrrn¡

{., t.rt r tot), lr }cru ¡t tl.!rG. rt 1r ¡tr tr tlr rn¡r
lrDrc¡d tru r qr¡trcl0 .l r¡lr¡ .t t fcr pd¡rtt!.n fr
tdra ¡È tOtg fcrl by ßrttDrn rd tlorytt'æ d lettr nl rlr
cr+ttrr¡.71

(c!

rlrrtvrur tnetlcr¡
tlr¡¡r (l-t.t) rlrr vrlnr rt nrr/c ul h n /l rlottrr

r¡rlut .r..r3n:lc ler tl¡ tln trrctlr ct hotr¡tlc prlyrçru.
fo düntr|a r.. a. tr ¡rlrú tl ¡r1r¡ rt¡rtla (l-t.l} hc¡rr, vltb

:b rrerptlæ tl bf¡b cmantrltlr. tf trr¡tlr l|l, tlr rrlrthr
rtroll,ç rr rlrryr 1rr¡ tlu 1.1. lrrtlrnrr llr er¡ntntl¡r
of lrlrtlrr ñ¡. t . llt! t .rt.ct ür rUr¡rl af,rrrtltr t¡r3 ¡r
b¡n rrycst d .t '¡sy Ir Grrc¡38¡3ûru. tl¡ ¡rnl3¡3 1r3rlu1¡

vlrcorlÇ, vllccrlç rdrr rlær1æ nl¡ltr oa lr¡¡frrr lnlt¡Gr
¡¡r llrrrl fl th¡ 3ô1¡ ¡.1r.

trlL. (l-t.l)
Ylrcolç l¡3r frr lrr3ütl. Flyrty¡rr trætlo lr llrr¡r rt tO'G

rt
ltt.ttl.t

0.s
t.ll¡10t

ra

l:¡t.lto.t
0.tt

ô.1ô¡lol

n
llf .tto.ú

0.10
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l-f

lb¡ nl¡crlü rrltlc rt r pcl¡n* cu.t f¡ ¡rkrlrt¡l f¡r
r.atrrtrtlE crttl¡l¡r:r dom blt nly Ly odlmthfl-ltt" rtth
tùr l¡trl¡rlc rtr¡ri3y rr tL. allfrlia eortttdrlt ct Ë¡ pcl¡rr
f¡ th. rn rolrrrÊ rt lll tr lql.r¡trrì¡. Ir ryr:r cltrlrlr¡
or¡uf,r rclutr fù¡ rcmrüt .rtsrtolrth ac l¡ftrlu lllrth lr
eqllcrtrl by ttt trrt th.t tb rrllntttl¡r r¡rttlcl¡rt lr totb

ür¡tr¡ll1 nl túru¡rr ¡æa¡r*. lr trr rtholrll'fl l¡r
s..o:lt lro rr¡¡rrt¡d trr thr ütn¡rletlc ol ..llnlrtlr
ccrtflclntr to l¡Í1¡13. dll¡tlc nl ¡r¡¡ þ&utrtlr t¡rlrrûr r
rçrrtn ol tù¡ .I:.rn¡tlvf procrdwr tor th¡ clqlrttcr of tùr

pa..æn lcpcdrxr aorlfl,etrnt trtll b¡ n¡dr l¡ u rygrllfr {a dtttla
tc tL ob.ll t rllrttc ct thr rr¡lc¡r foly¡trur frr¡tlr¡.

(¡) ltlreg rf .srrntrrslü oe 3h. æ¿lntrtl,os so.tficl.¡t
lfülrrû thr ccns¡t¡¡tfe¡ d¡frnar¡¡r rl trhr r¡{lntrttæ

slflcf¡otll-tt vrrb¡ emrld¡r¡bly vlth dlllrrrnt ¡olyrr-relrr¿t
rtttÐ ¡br drtr ¡orrrlly tlt tbr qurüon,

r - t.l(L + h) r t./(t * rl, (t-1.1,

trn to ul r .¡t tlr rilrltrttæ ¡clttlelr¡t¡ .3 lrtLlt
dtlrtlo üa c.rÊ.¡.tr$ln c lrrprctlrrly ¡l L l¡ ¡ nrtr3 trr r

¡llra Flfrr-rlrrrt lt t r n&r ryrcltld cãaltlcr. tlt
retlr¡3r3lr ¡¡tllcfoÈ .t frtlrlt¡ lfl¡tl¡ tr .btrlra by rrßn-

tolrth of ttr ¡lrt of l/r rtrt¡r3 3 t l.¡r src.rtntla.



tt

(¡)

lt tùr rr..û ol rttrtlö lntr¡ rltnc¡¡3rltr¡rtfo :hr

prl¡ttt¡r r lh¡ rchtlil vrrlo t¡r cr rnrphrrr ¡3 tt rrlrsr
to r. btrÈ rr tOo rmtå¡tr¡Dtt0 rt tL b.ttr cl :t¡ crll 13

ttf ttO trprl tblr p:rrrrn 3rrdlat lrtta¡CI.t ¡ dttct r tl¡
mllnirtlr cortltotot rr ¡ fnctlo ct atttrc. t¡r th¡ rrlrcrr
rr lt rt!¡ctr tlr rhc¡lç,lt-tl st dorlttlt'g0"l ct t¡¡ ælrr¡t

rr ¡r1l u tb ¡rrttrl rpcltlc rrln of tt¡ .ol.¡r.lt tl¡r¡¡
(l-l.l) rhm 3b. Stptcd lr-Il¡¡rrlty ef I lctl' I 'na.t t plct

r4lblt¡l þ rclrttan ol plyttynr lr br¡nlr lhr¡r r 1l ¡L¡

alltrr. d th¡ tofrry ftlr tl¡ rrl,r of rrtltlü.
tlr ¡rntlSttlË ¡rh:l,c ter :hr tlll.r¡ir depotmcr ct

rü¡ rrltntrùlü ctttclot ll ¡fun ¡tt4-tf

rt . ,t(t - rt + o?1 (2-l.t)

ür¡r ¡' oa rt r¡. trhr r¡tlr¡tr:ln codftctrl;r ¡ß bylru3r3lc

?¡attt¡tt cf r¡r nl ¡, Éll. I rd 0 r¡r i¡.r Drr.trtr cllflelo:1.
1o ¡ clr¡r rçp¡rul¡rtlcrftt9t tù¡ t¡urrr! tË ry poltlcr brlcr thr

nllcnr ca b¡ ¡rlc¡f,rtrd by

p ' tt'1rro{trl*r-r) (t-f.t}

rl¡¡r ro nl r rrr tlr lf¡t¡cll of th¡ nlrcnl üd tt rl¡tl¡
lrr tlr oüßrt of ¡c:r3Íc. lt fctLÜl Ìhrt

¡ . .t[r - r(t - t)l (t-f .t)

b rllô y . tr/¡t)l -f lhr ;trrrun arp¡dccr ErarG.rr l, tr
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t)

¡frn ry
lra .12TI¡ r. , (t-l.t)

o

(¡) früntl$t¡_ c¡ttfl¡l.lt pt l..gl3llc rclrrtv¡rr¡ 1¡ Lcnf

tttrr ft r.alr¡trß16 rt lr¡L pclyrtf¡n¡ trrctlc lr
trl¡rrr rt tofG hd rrn s¡rtr{ or¡Ê .t drrcrlbd lr ¡tctla (a{)

3tr l.atnþ3lc sfttclr¡tr, rc, .t n¡c h/rocrÊfc prrl.utl rl
v¡¡lel erðtntlør. rrrr crl¡drtrd Ly tlr rtbcd d.tcrff.{t ty

lllll.Llf (ll¡ rrç¡o¿l¡ Èo tblr n¡tlo). lllrrr (t-t.t) rborr ß'b

vúrr ct (Llt'l ll¡t¡r¡ .¡rf¡.¡ n¡n'arrtfñ lrr tb¡ flvr lr¡tre¡lc

frlyrtyru trrc:lr¡. ü. rrrrlttt rtlnúrrf¡ crMolatrr rlr
rt rtr r¡t rtsl3l¡l ül nrr byðnItrClc tDrf¡r¡l rlft rtntrrú
.r¡rtr rn llrt¡å 1r tôl¡ (t-1.1) ttlttbs rtth th. ct tõtr l, rt
r¡rrtlr (t-l.l). tl. bür-.Ct l rrlrr tor lr¡cthr ß na ll r¡r

tÈm. .¡trtra ly rrb¡ tù¡ ¡l¡rn¡¡lrr rtlod rt¡¡rrt¡d ly Gltl nJ

c.,{tü.ratt (... rlDc¿f¡ þ tll¡ rcti¡).

l¡bl¡ (l-l.l)

frü,rltrtt¡l or¡lltclotr rt t to lfdrtrt*tc Dü¡r.ßì¡ tt l¡lbtt
dllr¡fo trr ln:¡rttc frtyrtytu tn¡tlon¡ ll trlnr .3 tO'G.

lpd ttrólt0 rrtrl

rt

t.ülû.10
(t.tóro.t0)

l.t¡,

14

,.ttt0.¡þ

t.oto
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f .rrlo.0l

(ú.1¡l!o.otl

l.tú,

tz

t.s*0,til

1.lta
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o.tta

r! trrrrr.l

I (al.F.-1)
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t0

(a) bl¡orllF rrtôtr rrlrr tl¡ llrrd¡ltrn:3cbrrrrr. rlrtla
lL¡ rl¡a¡lrr rrf¡þt, tln, rf r ¡olyra Gr b¡ orlcllrt d tsn

t¡. lrtsf¡.lc vl¡cc¡ltt na th¡ t¡dlrmtrtlr ccrttlct¡¡t rt r.ac

eilmtrrtln d rUl¡brrlc tttt.rrl tl tb. ra ..lvtrt bt ru¡
rt tl¡ lrültrn-fch¡rr¡¡ rqrrtlorrtt-tt

r.latl/tn.
fl/t P-1, (2-1.ó)a

t'/ttr - i)
r¡.rr ï fr tle ¡rtlrl rprclllc wln tt :hr ¡o1¡rr 1r tb. rehnt,
p tr tlr a.ulty ol thr rclrtln, f k lrr¡rdrctt rnôtr li no lr tL
rircrtþ ol ttr lllu3. lc r clor Ðrud¡.31c trbrrr brr be¡¡¡

.ry.rlnt¡l rrrtfl¡¡¡lcü'tl ct tür cnrtoc,y of :br l¡tt-ànd¡d rllr
rt rqrrtln (l-l.a) lor rahly ollrd pcl¡rrn 1¡ ¡l rclrl: rt rt
3eür3rrr. LlÈ¡¡ frrrtttptlü.rloo lrrrra, trdlc¡:rd tb¡t
r.frrlr/trn/rflt{r - ñ) r!¡rll Lr qretel to. q¡ntLct lrttcl t*
tl¡:r ælrrt¡ fr qr¡l tf rl/tp-l t* trr r¡y ¡col rtlrrntr l¡ 0.ll
rt ;Llr rrln.

lltb ü. ðtetla tlrt I t . t¡r vrlr tf 2.f0 t l0Ó -
Lanan t¡ trlr¡ t L r t It ¡od rclvut lcr lrot¡atlc ¡olyrttru. -
El rrlr¡ t¡. a¡tr .tC ñ3 1r rrctlo (2-fc) od tólrr (t-l.l) nt
(t-l.D tb¡ rl¡crtu nl¡btr cl tb¡ ¡olyrçrrn frra:tcr, rhrn ll
t ¡L (t-f .8), ürtrl crlælrtd bl r¡t¡¡ tl¡ lbftllrrr-lrLrrr¡¡ qt tlc.



t1

L¡L (t-l.l)
þl¡crlr rrl¡L:r .l lrotßtlc ¡olyrtt!ü. lrrctlru t¡r

rllclrtç ul rttn?rtlor ùtt. lütoa .t tO'G r¡ loh¡t.

llr nrllcrbl¡ llrcrr¡ury Lfio \ üa I.o trr fnctlr tl lr
l¡rlrLly dr tr LllL¡r pcly'lrftrrltt ültcb 1l ¡vllnt fru ür
nllntrtl¡ rbrlry fù¡tqrrçfr .¡rr lr llf¡¡r (ô-¡.1¡. Ib
rlrrrl¡r rrt¡h3 a¡f¡raoo¡ rl ttr ¡¡fl¡m3¡gl¡¡ erlll¡la¡ tß r¡t
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CTTPIXS I¡I

lhe chrrretrrlrd lrotratlc polyrçnn frrctlaa¡ r¡d ¡trcÈlc

polyrtyrur rqlo, 8l0t .û¡ E108, urrl rulghonrtrd bt u¡il3 r ltqnld

tulpbur trfüld.-¡rtrtbfl pherpbrtr cqlu 1E cbls¡olctr rr rokrlt.
(8m rrcalo ô-7c). Attqt¡ rr¡rl r¡d¡ to d.ß.Gt dlflr¡¡¡a¡r b.3ür.¡

thr purtltrd lrotrstla rd rt¡etle polyttyrrar rulpbælc rcld¡ by :rc

of tù¡ r¡ru¡l r¡tbod¡ fcr rolld rt t sh¡rro3¡rtfrtloû mó thrl by

vrrlor¡ ¡olut!,o¡ f3rta rÊüdl.l.

3-l 8o11d Etrtr Cæ,rrt¡m of I¡ot¡etlc ol Atrctls Polv¡Frrcp¡

$ulpbætc Acldt

(r) Infr¡:lnd tp¡ctrl
I¡ r rhrtt ol th¡ t¡trl-rrd .p.Gtrl of polyttyreH aulphøts

¡ctd¡ trrrt üd Jr¡¡rlrrl ¡hcrrd thrÈ tbr polyr¿ld prrpmd by rulpbantl,o

of rtrct{c polptt¡ea. gry. r lp¡ctnrn ld¡¡ticrl to thrt obtrL¡¡d fra
thr pclyrcld grrrperrd by plyrrl¡¡tlo of prrr-tct¡ts. rulpbmfc ..1d.

ll¡urr (t-1.1) rbcnr tb.t tb. hfrr¡rd rD.ctr¡ of lrotroGlc ad ¡ßrs31e

polyrttr.nr rulDbo¡lc retdr rrr ¡oÈ øly tdættcrl to .l¡h oth¡r but

rlro cot¡¡rpæå to thor¡ Ëportaô by th¡ Óorr luthort. lb¡ rbm¡r¡

of badr ch¡rret r.lrttc of ?åcæ tor eryrtrlllur lætrctlc tclyrtyro¡
lr ¡ot ua.8p.ct { dur to th. t¡ct Shrt

(1) tbr rslphmfc rctd ¡roup ¡lrrr rlr¡ to .È¡ræ¡ rblorD¡tc¡

bü&2-t rt r¡rrl¡¡¡tb¡ ln t¡br !r. rr¡¡r r¡ l'hor¡ lct ¡br rrprctrå

crt.trlltn¡ lrotrcttc polyrttúrn budr'

ut (2) pur-nrbttltutlæ h thr bl¡¡¡n¡ rl,rg pnvrntr GE rÈ.lllH¡ln
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of ¡trtlSutrd rtrrron¡ul¡r polyrç-n ó't ¡¡3¡pa 1¡ thr c¡¡. ef

gely-llnrelÇüDr. lsrtürætr b¡cr¡¡r cf tlbr tndracy Êc len

nrlphrlr U*r¡ut ¡t tq.rrtrrrr nrb ln ¡¡ctrr ct 100'G, nrmlll¡
ol thr ffbf rrr arrtrlctrd tc aretm¡rd h¡rtla¡ ¡t t0-90o0 od tt
ù ?trl¡tbh tb¡ß thrr. ccdltlær r¡t ¡ot b¡vr l¡lrot o¡trnt¡tfm tc

!t ¡rr¡t .rt.rG .rrn lt tlhr polyrcld¡ b.¿ b¡n cE rt¡111¡ù1¡.

(b) I-rar dltt¡rctla
lcr rlhr rr ri¡.ræ¡ rrfrr¡rd tc rboç¡ l-rrt lfttr¡ctlæ

¡rorrlæ prtt.trt ol bcft ryp.. of polyrtyren rdphode æ1ü a¡d

thrfr rodln nlt¡ úrra .ûD.ct dr nd tcodr t c.ra.ltod 3o tbcm

ct roçbeur pol¡rrt t .. t¡ rr{dot tr flt¡*ü (!-l.t). lL¡. r.l
¡ rlllþt ¡t¡..t16 of ordrr çp.l6C t¡ c¡ rç1r cl fùr llctrctlc
pclyrtytror r¡lpbalc rctd, lt-flf . " üùleb brd lrr¡ b¡ld ¡rrr gbcr¡ùrrur

prtorldr rt 90rC fot rtrrr¡l {ryr.

(c)

¡olvrty¡r¡r

Afthou$ thrrr lt m Jutffleetlü ¡c .rDPc.. lrh¡ la-
nÈrntla of tb¡ ttotrstle t.q5.. tt t¡. rulphmr3rd polyrçrur

drr tc tb. bltb .¡.t¡¡Z br¡rlr¡ Ëc rûtrlfm rbort th¡ crrùc-cr¡Do

bal cl ftr rrlrl cbrl,Êrlt r¡ .Ètqt r.. r.d., ¡¡rrrtbrl.tf r t rrrtty

tbr rccsnct of thlr .¡rqtto!. It lretrc:lc ?clyrttrrr rrlphrdc

rcfd cæ1d bl bydrolynd brch te thr purot polyltynn nd, rft¡r
orll¡t¡tloú,lbill to b. Grt Crlltr. bt lafrrnd rgrctrua¡Dt od

I-r¡t dtttrratlc, Èbr ¡rl¡tm¡t of thr lrctrctla ..qr¡c. f¡ tt¡
pely¡rlpborlc æld rltl hrrr bro prorri.



Flgurc 3-1.2. X-ray dlffr¡ct!.on pttËrr¡rr of l¡otrctic ¡¡d et¡ctle
polyrtynuc rulpho'nfe ¡cid¡.
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lr'il¡Cle .Elpb6le ældr brrr bro durlpboartrd by bretla¡

qu.ou¡ rolutlan for proloapd ptrlodr rÈ ¡lrvrtrd tqtrrtua.r
1g tb¡ pa.¡.ûe. ef rd¡r¡t¡ly blgb coûc.ntr¡tlon¡ of rh¡rrl rcfdt

r¡¡cb r¡ rulpburlc or pborpharlc reÍd¡.10-12 l¡ o¡tbe- cr pra.-

¡sbrtltutloa h¡¡ bern roport d ßo f¡cllttrtr tår bydrolyrtrlo .n

¡ttapt s¡¡ nrd¡ to rrcotür polyrtyrr¡r fr[ polyrÇrrnr lrlpheol,c rcfd

(rrr rctlo þh) by tbr rbev¡ rtåod. I¡ r11 cr..., rrpralrlly rt
hlfb tr+rEttr¡¡lt' dr¡rrdrttoa tooh plecr rd ro yl¡ld of polyttyrrnr

ur¡ ob3rl¡rd.

othu porrlblr r¡tto¿rlt'lÖ l¡ælvln¡ tbr um of rtrl.
rltb d,¡¡rrl ¡cld¡ od lrory-.slct l orÈrlyrt, rltù od rlÈbosÈ prlcr

¡¡ductloa to th¡ thlol by llthtrn ¡l,rcfnlrr bydrldr, n!. rlot rtt Tt.d
¡¡ tbrr¡ t.cbûl{u.r rltb rlrylr lrantle rulphætc rcldr ¡lrr nl¡tlûlt
lor ytllù cf durúpboa¡t¡d product rrtb¡r thro tb¡ crylrtt bydrolyrlr

rötch rcrld bt rrcrr¡.rt to ab¡r¡ctrrlrt polyrttrrrlr

3-2 Eol¡tlon !!:udlcr Involvt¡r Ootlcrl ActtvlCv

8oluttæt, c6t¡f81n¡ rndæly ortrnttd rolrcul¡r, ¡r3

crprblr of brlng optlcrlly rctlüt oaly lf ttt rolutc ¡elreul¡¡ lacl

pln:r cr c.ûtürr of ryrrtrtlS nrch thrt tihcy æ roË ¡¡¡plr?or¡bl¡

on ttelr ¡lt.te¡ brgcr, th. rctlvlty 1111 b¡ r¡ùlblttd cnly tf tbe

rolutlor coat¡l¡r l! erc... ol mr of tbc (u¡u¡lly) tye forrr o! thr

rohcdr r¡á r¡blr cr¡ rrlre f¡c th¡ !rr.r.nc. ol u¡lrtric rtor¡

or frr thc rtructurr rr r rtol¡ bctng ü:ln trlc. Ie tbr lrttrr
crr rl¡bt- ud hft-badrd hrllc¡l rrrug.nltt trl rrqlo of

ütr.ÈrÍc coto¡r¡tloat u tùey ltl loa-ruprt7ombh rlrru lrr¡u
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ol cæh oth.r' lbur ¡ tytt ¡ coûtrl¡lûg ¡rcrn rlrculu ¡11 eotlrd

la thr rrr h¡lleal ¡ea¡c rhould bc optlcrlly retlvo ¡lna tn tbc

rb¡rncr of ¡¡trrrtrlc rtc¡.

(¡) Po¡¡lbl,ll_tr o! o¡tterl asttvttv 1l vtavt_-trpr qolr.rgl
(t) EÍftet ol rrvn¡trlc cr¡tpr¡ ¡cæ la tbr +rl¡ cbrlF

llolÈ of tb¡ e¡rbo¡ ¡tor. rt ¡lttr¡rtr potlttoillo-2l rlat
Èhr brcLboar of rlayl-Èypr polyerrr (ttgs¡ 1.1) rn only ptædo-

$turtrlc blclrlr hro of lår trtrrhrdrrl llalr¡ü t¡r Èo t.stlæf
ol thr ldn chd¡ rhtch, rlthotgb dtlhrlng t¡ læ¡tb, .rrr l&atlcrl
ln tbr tnrdlrtt vlctalç of tb¡ crrto¡ rÈo brla¡ cctldtnd. Olly

thorl crrbol rGsnr srlr tb. rnå of tåc ch¡f¡ brrr ¡ dlft¡r¡¡t ¡ovlm-
¡¡rt l¡ orcb dl¡¡ettæ of tbr r¡l¡ ctrrfa æd err thcrrto!. ttaly
¡trtt tala. flltå r¡fftclo:ly loo¡ ¡rc¡661rcuhr, honrrr, thl

trorPoltloÈrl cortr{buËlo¡ to optlcel ectlvlty by ttra.r cbrtt ¡cd| 1111

br acall¡lblr rùrthrr Èhr polyrrr t¡ ¡tactlc or Lrotlctfc. 8rr¡ lor
lor rclccllrr vrlgbt poltrrn optLcel rcttvltt rrtrlng tr¡ thor¡ tol
rftreÈr vlll net b¡ r¡blbftrd brcru¡¡ of letctulrcrilerl9 "q"-rtlo¡
tE thr lra lrt ¡¡ l¡¡ rrcrufc rfrtn¡ar of rlrplrr ütr.ttac capoundt.

(2) ftnrcCrsd r¡vnrtrr
lor rËorcorrgrlrr polynrr thr portlblll.ty ol optlcrl

rctlvÍ'tt ôn !o cthrr hlldt of uncqeeretrð uyrrCst hrr tc b¡

s¡ld¡rrd.
Afthclab l.ct¡cCla ch¡fn¡ brm brrl rber¡ te ¡rt¡ta to

lr ct rt ttdr b.ltcrl cafcrrrtlæ ¡tùr¡ thr rclld pelylrr tr
df¡rolr{,1¡ th... hrllcrl .¡Gtlc. rr. Ir lttrly tc br rtbt-büd.d



at

r¡ lrtß-b¡¡dr¿1t-2''t æ :b.3 .tr[trr.l ¡ntrlbrÈtc¡r to oDÈlcrl

rctlrtty rho¡lü d¡c c¡orl.
I¡ r{rr ol th¡ rberr lrc¡o¡r Lt rr¡ nct rrrpttrla¡ thrt

.{rcüa rolrtl¡r of bctb rtr¡!:tc al l¡rtrc3lc polyrtt¡.¡. rnl¡bmlc

æld. rb¡rrd l¡ r¡¡m¡ólr oçtlcrl rctlvlry.

(t) ltt¡et ¡t cptlo¡llv rctlrr r¡eor h tb¡ rldpch¡tr
la rryrrtrlc tld¡ ¡trüp rry rflret t¡. optfcrl retlvtty lr

Ðo rrYrt-

llrrÈlt, tår oylrÈty cl ttr ¡rcrp 1¡¡rll u1ll L¡áucr

cpStc¡lly ¡ctfvr tr¡¡ltlo¡¡ rltbt! tbrt gnrp, or 1l r{rcrt cb¡n-
pbotrr' .d tb. rl¡rttn¿. ol thr cptlcrl tÐt¡Cett porrr ü1ll b. r trncßla

ol th¡ lcur 3rçr ôüt får .lyrr3rac Gl¡ta ltr. hrn boó¡d to

tùr pclyrr ch¡l¡ ¡hr cDtlc.l nt¡to¡t Dürr rhodd b¡ ¡ f¡¡cttc c!

th¡ rrtr¡r rf tl¡ Gb¡ll brt th¡ rcna!. of tbr optlcrl rctlvlç rl.ll
rtlll lr ¡r¡¡etl¡lly tå¡ lltrttt ct f¡b¡ rldr cürl,r.

Srcnlly, tù¡ rld¡ l¡{rrpr cc¡yll¡ tl¡ crnt¡r o! rryr:ry
rrt ¡..3slct t¡. ¡d¡r of corlc¡rrtlor porrlbl¡ for tbr cbrln by

r prnly r:.rl,c rftralrlt'l ua lt ¡h. rmultfrt coforrrtloût .¡ìt
rrtrttlc, c?Clcrl ratlrtï rhælt br nndrcd l¡ tb¡ cb.l¡. Irr

re t¡¡trc.r tËr çttcrl rctttftt lr rrrtrðly ¿.D.ld.!t ø th¡ rC.rro-

rr¡rlrrlÇ o! ttr prtyrr Lû ¡ttqb2t'l' þ tlt Ð!.t tü.r. tl¡atr¡r
lr :rn ct ¡ hrltc¡l ecfonrtln t¡ rol¡tln bm b¡¡l qrrtlnr¿.lE'
2t"' )2t rt rc lllrly, bmlrr, t,brt ßt¡¡r ¡nrt Le r¡ cnr¡ll
lrücfSt l¡ rr ¡rrfrrrrl .tn¡l !c¡ rotlvltt te r¡fr¡ lrl thlr
rroldrt ltra.r r1r¡¡ aly r b¡llr 1111 ldrcr rlrctralc Srn ltlc.
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hrvl¡¡ llrmr ¡d ptrto¡y chrrgt dfuplecrnntt rbfeh r¡r Gh¡ n c.rrüt
rrqutnmtr lor optlcrl ætlrtty.

It rq¡ld bl rrgrctrd tb¡rrto¡r Shrt l! tùr üyntrlc
rfdr-gleqp ln'&c¡¡ r pnfrrrcd h¡lleltt fn cha chd¡, optlc¡l r.tlvtÈt
rhorll br r¡rocfrtGd rl,th rlrotrulc trorl,tlor rrltlU tn thr

üyrrtrlc rldr t!fip ltæl! Cct¡th.r rltb ¡ro¡ltlñt rrlrlry lr
tll L¡llc¡l ab.f¡. &r l¡titr rerld lr qtetrd to .s1l¡ tl tbt

tc rltrrqlcl* ¡rltnr ¡! tùr t?.ctrn ¡i¡¡¡ ¡mrntlrllt . trt¡nß.¿

¡¡¡lc cùd¡ lr l¡r¡hrd.
I¡ tb. c¡tr cl lltrolrrd pclyrlrctrclyËo tù¡ rdlttlnrl

rltret of cbrr¡r ¡supr a tch. e?31.r1 ec3lvlÇ ht t br cc¡ldr¡rd.
rrllrnr2! ¡¡¿ þru:¡lt'lt tmdtrd tbr rff¡ct o! tot¡rtl¡ o tå¡

.?3lcd rctfvlty cl rrrl rtryl-lypr polyrrlc .ß1& nl cryrnl fù¡re

v¡lnr vlth ¡ùr¡ cf th¡lr rfrylr rhslrr ¡rlcfnr. lhry ca-
rlrl¡t tùrt rltlcr¡f cptl¡¡l rc:tvltt rtraL. rrn t¡ftúh tæ trrr¡l-
fr¡ f¡¡fthtlnlt th¡ rrlr¡r¡¡r of calerrrtlqd tr¡rltlor lr polyrrr,

tür dtlpl,lctty ct ¡lfrct¡ porlbly frnlrrl rrf.r ¡ drtrllrd lltl¡-
trrt.316 rry lttflcrlt.lt It rrr trlt, bcrlrr, rùrt tb¡ oDtlc.l

rrllvlty of thr gclylrr crli r.t b. ortrtrtrd ultb tb¡ rrlrtrrc¡
of l¡ltcrl ¡¡¡lcr Éthfr tù¡ cå¡lrr.

(b)

Afücr¡b rytlcrl rctlvltlc of pclytr¡ brrr bro fnd tc

br ¡lrrtly dlll¡t'ut ttu tlore of lh¡lr mrtc nrlc¡rr, rq¡
ct ¡bc dlrcn¡rl,an rrfrrrrl Êr rborr brrr b..n brrrd ã rrst lt¡ltrt
rryalrrtrl drtr ruþ ¡¡ rr¡urutr cf optlcrl rotrtic rt tår XrU
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ll,n cly. tn h drtr ca æly tdiGrt tÈtrßüûrd dttfe¡r¡ar l¡
rolutlo¡ rltbort dfrrtl¡ ¡vld¡æt of tb. .outc of tùr optlcrl

ectlrfÇ od tt 1r th¡ .craÊr of th¡ ¡etlvltt üblch rt$t br cerrrlr¡rd

vttb rtt¡otüEl. lcr tblr ?útpof. rü¡r.r.ûtr cf ¡EtlYtty rbctrld br

st¡¡J¡l orrt ¡ rldr ror-l¡¡¡tb tü¡. tc th¡ rrr¡lor 1rl ublcb Cûttoû

rftrstr rtr lrrclrrd. Clrolrr dlchroln tprctrr reuld ¡tvr rrr
dl¡rct l¡fc¡rrtlc .r thr rr¡flt¡dr c! lùr ratlvltt rd¡l.n¡ lrn tbr

vrrlc,¡r a¡plr¡¡a acutcat.

üt r¡1l ¡l¡ la thr prmnt rct rr¡ to d.3.Gt r¡t rGlustûrl

dlllrruc¡r of l¡oÈrctlc nd ¡trccla poltrttnn rulgbærtr to¡¡ l¡
rclrtlc. lb. ñúlrbl¡ laretrr¡t¡tlo, btrrrr, dld lot dlü
r.ru¡lr[t¡ 3c br str¡d¡d to th. Cottã ¡ftret n¡lør to tbrt tb¡

nrrltr ¡b:d"l.¿ c¡æt br rrr Érn t et¡ttvtlt lnùrrplrSrd.

(e) Ortlc¡l ¡rt¡tcrt-ôfu¡¡¡rta of çqlal¡r rrltr et rt¡cttg ad.

(f) l¡lrtrd prrrvlou rrrl

Íchrl¡ ¡¡d crrcrt¡nt4'29-31 rrc.rtly rardlrú pclyrlret¡eltt¡¡

rtlcb n¡r ¡'b¡rlr¡d by rrrctla ol l¡hr tu¡tlmel gro¡pe ol cntlcrlly

lrrctlvr polyrrr rltlh lr rl¡c¡lrr rrl¡bt cptlcrlly ¡eÈlvr ccpondr.

Erlt of th¡ rctlvr bllr, qnl,ahr, ütßb ll.ctlrr ltru¡ .td nû poly-

rctd. nrl ?rrprr.dl{'tt rr rr11 r gbr ¡rltr of thr lr¡ctlrr poty-

bgr, polf-l-{lryl pffdl¡r od poly-fqf¡yl p¡rldln. tltå vrrtou

lc nlrcrlr¡ ntrbt d- .¡d l- rcld¡.S I¡ æ¡ l¡.ttc. r..ua.ú¡Ël
ünr r rrrrr-h¡3ßù ra¡r (¡¡tbrr tbu ¡t tùr Ir¡ llar ooly) n¡r ¡ryorc.d.

Il ttlr rrlo cl r¡prrtnrtr l¡rcttrr ¡Ètatlc ol lrotrctlc pcly-t-
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rtrtl ptr1,dù¡. nrür ruttrdl¡¡d rlth d-trrÈrrlc rcld la qr.our

rol¡tlc¡. toth polyrdtr eEhuc¡d l¡br rolrr rc¡rtlm oú d-n¡rtrrl'c

rcfd orrr tb¡ rrrr-hn¡tb foE trt-tót rp blt rt trb. rc tl.r thr

eorrrrpoåh¡ relt ef tù¡ mrnrr 2-{fry1 pyrldlar, ¡bcrrd ü .v!¡

¡rrrt r l¡bncc¡c. It rpprarl dtfftollt, thrrrtoür, to lntr¡prrt

th¡ ¡oh thrC tlbr ür. ttp.r of pel¡nr chr!,n glry ln mhrlcla¡ fibr

¡otrtlo¡,

(¡)

Delvrtvrü ¡ulphnie rcld

Is tlb¡ pa.¡.¡t rert tbc qulnfnr r¡lt¡ el rt¡etfc ¡nd 1¡o-

t cEls golyrtynnr rulphclc ¡ß1d¡ mrrr pslp¡¡¡d ln btltt nt!¡nel r¡d
dLrÈbtl ter¡¡rtdr ¡ol¡tlo¡. ll¡srr (t-2.1) ¡bqr thrt 3h. rprclflc

¡otrtfo¡, l¡rlt cf betb r¡lt¡ fen pldn rÞt¡tcat dlrgrntæ Gultrr

cvrr tlr vlrfbl¡ n¡fon. ttr rcÈlvltlr¡ r¡ cc¡ld¡¡¡bly bL¡br tbrn

trbrt ct rrhr gumt bur od tlbr rtrrron¡rlu ..13 p¡udrcr¡ tb. trr¡t s

ob¡eca3. It tr perlblr, tbrrrto¡¡, thrt tbr dlfftr¡ls. 1¡ tbr

eptlcrl æ3111ç cf l¡hr ult¡ (rnd probrbly tùr -ilFltu¿. of thr optlcrl

rÐt¡tcst pcrr) lr r¡¡ccl¡:rd rttb sc¡lorrrtlæd dlff¡¡rr¿r¡ b¡turr¡

tle ¡:r¡tlc od lrot¡¡tlc polynl,or 1¡ ¡cfutlo. th¡ r1¡¡ lctrtton,

¡t 5tt 4 ür llrtrd tr tôlr (3-2.1) od, rrberr pc¡rlbh, ¡¡r cæend

rrltb ctbrr ¡r¡n1t¡.2{"1
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Î¡blr (3-2.1)

Cærr¡tlrr vrlur¡ o! rhr ¡otrtlo¡,¡ lor sBl¡fa. rrlt¡ gf polv-

r.tv¡rnr lulphpalg rcld
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(3) Dn¡d¡ plott ol tbt qulsln¡ nlt¡
ft¡ portlear cf rn trol¡trd totrÈotìf dlrptrrfon eurtr

r¡11 r¡rv¡d tr¡ tbr n¡lco corrmpoadla¡ to tùr rbrorptloa ropærlblr

for tb¡ ratlvlty Ûr clor¡ly rpprclr¡ùrd by tür m.-3.Dr Dnd. .qu¡31oß,

[EIr ¡ 
^ol(^2 

- ^ll 
(3-1.1)

ÎÈtr ¡!,nr Gbr rprcltlc rotrtloa, [clt, r¡ r frnctto¡ of tbr r¡rr-
lmgtb od ryprmtrrtü Gh. rotrtot7 dlrprrrloo suw. to . htp.ttclr
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rrlth tb¡ üFtotr .3 r rrrltre¡tb, lo, rùlch cerrrrpædr to thr

rlorely 1¡¡ th¡ rotrtoty dl,rpcrrl,oa ceñrlr l. 1r tbr¡ thr rñ.lür3tb

of tbr tlrct¡ætc t¡o¡ltlon nrpoarlbl¡ for tår rctlvfty. In ¡rtrrel
tb¡ rr¡u¡rd rcttvtùy tr tbr rrr o! r1l rcGh coatrlbcAlm¡ to Èhrt

cporfratdly thl rpprcprlrt¡ Dn¡lr rqnrtlm lrtt

[rlr (3-t.¡)

rnd thlr rtll eply ealy ortrldr rll rcÈfv. rbtorrptlca trrgloan.

[orrvrr tf rrpclnt¡l d¡t¡ c¡¡ b¡ fltË.d 3o r on¡-t¡n Drud¡ tqrrttot

tlnlr roul{ ru3¡rt Èbrt oû. coatrlbutfon te tbr rc3lvltt 1. dmLnnt.

th¡ r¡rr-lo¡tb of tbr ¡lrctro¡lc tr¡¡rlÈloc concrtmd, Io' vlll b.

tlru f¡u tùr rlopr ct [cl^12 plottrd r¡riut [ct^ rlEcr arrrroso.rt
el rgur:læ (!-2.1) ¡lnr

f¡t¡t . en + rftcl (t-l.t)

Or.-t ril Drud. plotr of thr û¡t¡tort dfrprrtlonr of qulntot æd th¡

t¡l¡llr nltr c! l¡otrctlc rld ¡tlcttc polyrtyrom rulphoalc ¡cld¡

n¡r tcu¡d 3o br rrdatlt l1¡¡rr omr th¡ rgretrrl rrülr of r¡ru¡r-
mt (fl¡u¡r t-t.2). ltlr ru¡¡oÈr thr! or. trtü.ltlo¡ 1¡ drl¡¡t
for thr rbrlwd ættvl,ty in rrch hrlr¡c¡.

tbl,r ecÈrrrÈr rtth tbr ptcvloútly rmtlolrd rrr¡ltr$ t.t
d-tutrrËer of poly-2-çlEyt pyrldllrr rüeæ rlE¡le tr¡r Eud¡ plctr

nl. ¡.3 ll¡mr rlcbertb l,¡ thl¡ cr¡¡ tbr d¡t¡ corr¡¡d th¡ n¡lo
rpprurchlry tb. toÈrÈcqf dlrprrrto 

-.lylt 
nbr¡¡ cb. Dna. rqurtlæ

lfgbt Êot b. aprctrd co rp'ply (ft¡trl t-t.t).
fh. lc rrluor cbtrl¡¡d frc th¡ llnur Dttd. plotr tn th¡

a I r./trz - (ro]i¡,
I
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?¡..ot mrL ¡¡r rhor¡ t¡ trbh (3-t.l) Èo¡rÈbrr vlth ôrorDtlol

r¡lrr (tlnrn 3-2.{).

lùh (t-1.2)

(rb, rbculd¡r)

(a) Go¡slsrlo¡¡

fhr qulElnr r¡lt¡ ol tbt Èüo ttp.! of polyrulpbmtc rßfd.

b¡¡¡ dfrtlrc:ly dltl¡r¡lt l. lrlurr Êlch .utûrrG th¡t 3br d¡leot
¡c3lvl,tt r1ÈÈ ¡r1r¡ frn dtfl.rürt toltEc... I¡ 3ù¡ rt¡aÈlc qnldar

r¡lt lo - 2tl rD rtlÈ3 corrogod to lbr çfnlu .b.ot?tloÉ brodr ¡t
ôe¡t 2t9 ry r¡d tbr lo vrlurr 216-2Xt ar, for q¡lal¡r. oe ßb. eÈb.r

brd Cb. lu vrlc rG rbont tÓl f lor tbr lrctrctlc qrldar ¡rlt 1r

t (rrr)
(ùrcrptloo rr¡.)

2r9,tzz,rtt

2t7, tto.5, tt2

270(rb) 2ü0,315,ttÔ

270(rh) 216.S,tll3,tta

t70(rh) 279.trt21.5,
3t3.5

270(¡h) 2?ó,12!,t3{

?J,612621268

lo (n)
(Drcd. plet)

2æ (rr)
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ro,cilrhrß lon¡r 3brl th. ¡Þ¡orptlo bædr of qulnirr both la tbr lrrr

.È¡t æd ln th¡ forr ef ¡ùr ¡rltl. It tr dlfllculÈ to d¡cld¡ o¡ tbr

utl¡¡rnt of tbr lc - tÓl t¡ tr.ülÈlæ tc r qulnlar rbrorPclo¡ or to

thr 262 4 rnpolrrt¡d úro'rpClaa eblerv¡d 1¡ thr tnr pol¡nrr. Il

lt rr¡¡ r¡¡celrtrd ültb tlbl pllyrr .. rû .d¿lttgs+ lourc. of rcttvftt

or¡r GhrG of t¡b¡ ttrctlc rtlt, lt 1r dlÍftcr¡lt to .PP¡l3lrtr th.t t¡.

It4 rü rcùlüÈt (¡¡ U thr rtrsttc cü¡) r¡trld rot coß3albuÈr to ruob

ü .rt ot ú to rbcr rvfd¡¡cr cf ¡m-ll¡mrlty l¡ thl Dn¡dr ploÈ.

Bnbocl.lt ol th¡ qul¡l¡¡ ¡cÈlvtrtt Þt tår rt¡atte pclyrcld

1c ¡¡rt un rtaotad rl¡cr ¡rbr¡ lat ¡¡rocl¡tr t¡ ren plrttrrod ntturl

orlotrtlæ tb¡¡r c¡n br rlr1l¡ b¡trre trorltlo¡r ef thr tc ttiltry

¡o tbrt rorr bedr crn br ¡rh¡¡c¡d tn retivlty ttlth r ecry.tlrßln¡

l¡r¡r¡¡ t¡ oth¡n,k Ir tù¡ n¡lol rtull¡d tt rr¡lr tb¡¡ tb¡ qrrtnlar

L¡¡d¡ r¡r ¡¡b¡crd .t Lr.t tn ftr ¡tra:lc polyrrlt. &r lon ll.oc-

t¡tto 1r llhrly to br qnrlltrttvrly ct Èhr rc typt la tùr tno 3tP.t

of Doltr¡lf rna tb¡ grr¡trr ühncnrt t¡ tb¡ l¡otrc3le cor cosld

br lrr te :b. coût¡¡d ¡ttretr of tbr qr¡ldnr alb.lc¡rr¡t r¡ r¡11 r¡

r cntrtbntim fr¡ ærrrtl brllelty.

It 1r trtrtrrth¡ Co lotr tbrt thr rr¡ü¡rr. lflrct tc tb¡t

rptcrlrtr¿ .b.ü lor thr l¡ctrctlc pelynlt h¡r br¡¡ rhon lta rr¡r¡¡-

r¡tt of cptlcrl ¡ettvlty on thl c¡r9lu fs¡rd lh¡¡ tbr c.tlfllc dtlt

rcrtdl¡¡ crrt¡r, r¡r rdrottrd o¡ ogtlcelly rcGlvl l-¡lutolc r¿¿Ibtc

ïba tb¡ polyprpÉd. brt t!¡ c-h¡llr cmtorr¡tlm Ccttæ rttlctr rr¡r

!¡olrd¡d tt Èh. rfutb1r rb¡o4rtlo¡ budr of thl t¡rcttrr úyl od thl¡

rr¡ rcrlb.å Èc 3hr dyr rl¡ctl¡¡ brfrg ort.¡t.d ta b¡tterl rrrr¡r

ûrr :c ps.f.rs.¿ .t t{s t¡t rrsSto¡¡. Ib¡n t¡hr polyplptld¡ brd tù¡
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r.¡¡don co11 foln no Cotton rffcctr wcru rvÍdrnt ln th. dye abeotptlo¡t.

3-3 Dve Bl¡dlns $tudfc¡

(a) Introdr¡ctlon

In rrcc¡t y.ar¡ con¡Lderebls r¡¡r¡reh hr¡ brea eondt¡ettd o¡

thr bindlng of b¡¡le dyø to polyanlonr pertleulrrly in tbe cr¡r

of nuel¡lc act.dr, pol¡mucleotldrl rnd to ¡ lc¡¡cr .¡t ût to othcr

polyclcctrolytc¡. It h¡¡ boen for¡nd thrt tttls dyr blndlng procat.

1¡ oftrn eccøpnntrd by chrrectrrl¡tle rhlft¡ of, thc dyr abrotptlon

nr¡tnr¡n nhfch çpaar to bê cloeely rclrt¡d to tbotc vhlch occur shen

dye nolcculer eggrcgst. 1û I coûctntf¡t¡d ¡ol.uÈ1on. Ihme rhift¡

rrhtch lrê gâDcnlly coarld¡rcd to be dependrnt on thc fr¡ctlot of

dye catfont on urlgbbourLag rÍtccr35t36 v¡t7 not oaly rttb tår dyr

to polynsr r¡tLo but ¡1ro ritb thr n¡turc of thl u¡cronolccular

bindlng rltor. Al r.r..rch her progra¡¡¡d lt he¡ bccone lnererlagly

obvloü¡ thrt r¡y crpluetlo¡ o{ thc¡¡ rpcctrel ¡hlftr v¡r unllkcly to

be fornd ln e rlryla ¡teåut¡u lnvotvlng tho rcrctlon of e dyc e.tlo¡

ytth a rlnglc ¡nlonl.c bfudlng rlto but rrthcr ln r cæpl"- p"o"""r37

lnvolvlag nrny rlnult¡naor¡r iûtatåctlo'n¡ ¡nd eonf,o¡n¡tlon¡l rrl¡tlonl.

Aoy nrc,benl¡n uu¡t takt lnto rccor¡!È L¡tcrrcttm. b.tr.rn th¡ dye rnd

blodtng tltc, Ínt¡rrctlonr brt¡ræn ncighbourlag dya nohculc¡ bound

oa tùr polynrrl.c n¡trl.¡ æd. chraglnt lntlrrctlont b.tn r¡ aelghbourtng

blndlng clter brougbt rbo¡¡t by thc Pror.ne. of thc bouad dyl.

(b) Intrrr.ctfo¡¡ of crtfonlc dv¡l rfÈh polvrnlonr

Aa thc prlnery rl¡ of thlr prrr¡nt rorl¡ r¡t to d¡tect

ltfuclur.l dlffcrcneoe ln ¡oluÊioa bct¡r¡cn rtrctlc ad l¡oÈrctlc



5ó

polyrtyrrn rulphcrtr lo¡ tb¡ rrtr lr¡3s¡r¡ ¡f tbr bladh¡ ct tpr
t srl¡t d tll*lbh potryrlrct¡olttu 1111 b. dlrar¡rd rltbcut {.tdl-
¡l ¡rfr¡r¡€. t tùr oqluf3t fl rttrct¡ tÅ¡t co ¡tl.l. lcr thlr

rl..ol the lcllertr¡ rurrtr ¡bhtly .pplt to th. bhdtq cf üyrr

¡r¡b rr raddfr otot rt protlrrf!. tc pelyrlreSnlytæ cf hl¡È

cbrgr dorfcy rrlcb u brpahr polyphorpbrß.¡ 8d polyrlayl-

rrl¡ü,ortrl.
ftr rtuty ct ¡r¡lc¡lc at. bldta¡ te thfr Ètp. o'! pelt-

at-s'3ttt9''5'¿ló brr rrtrly lmlvrd ebr¡nrÈlco¡ eú cha¡o ct th¡

vt¡lblr dyr rprctn¡ rô1ch cc¡s¡r¡d rho tb¡ polyrlretnltt¡ ro

¡rrdnelly rdd.d to úyr rcl¡tlæ cl r omc¡¡tr¡3lon rt rblch cly
Enar .rt¡t l¡ rcl¡Èlo. Ie ¡rnrrl 1È h¡l b..¡ tc¡nd thrt r¡
l¡s¡rrr¡ f¡ Cb. cdc.û3t¡tlæ cl tLrtbL polttlretroltt t of hl¡b

cLr¡¡r a.üftt br¡ n¡¡ltrd 1¡ r cctlluÊ¡r byprechrllc ¡bllt et

tùr tyr rrlnr. Ar r l-b¡¡ð (tr to tyr dlrn) od porlbly r

f-bsd (drr to bf¡bm rtrclr et d¡r crtlor a tbr pclydæ) d.af.D.a

r rlnltnæur bypccbrd,c ¡tfr¡t rr¡ obrlnd. Ëtr rprctrrl rhltt
cmtl¡¡sd sttl e polyrr tc dt rr31o ct rpprufrrblt ltl brt bto
rrr¡ùr{. lurtå.r r¿altlæ ct pel¡n¡ r¡¡ulÈrd l¡ rprctt¡l cbrl¡u

ll th. cppcrl3r Cf¡rrda üfth th. ¡rrdrrl drvrlcarut cf o c-Ùrl,

tå¡ ralnr prrh rbttt rf rbtcb ulr prcducrd ültt r rldrly vrryh¡

ntlo et ucu pol¡rrr rtt¡r to at nl¡qlrl. lrtål¡y ud rolt$
uglrlrrt ttll b¡ttocb¡ril,c ¡btt: ln trrr¡ of tbr r¡¡n¡etten tårcry

by grd,l¡ tùrr plyclc¡ rltù r hlfÈ rb¡¡¡r dmrlÇ (t,9. brprrh

¡t polypbm¡ùrto) rrqrlnd r rrE blfb ae¡¡r ol bl¡tt¡¡ rlt¡r to

rr¡¡r¡h thr clor¡ly grcLrd r.qr.¡c.. el ôyr rlrsl.l r tbr
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polyloa ¡nd ¡o drrrlop tbr c-br¡d ïhlch Lr chrrecÈrtarGle of dyr

c.tlm, bond rt rrfdrly t.prtrÈ.d dlltr¡ar¡ æ tl¡c polylm, tJelll

ad Crlvla$ U.t rrportrd ÈhrÈ tbe luge hypoohrctctty ad largr

h¡procbralc rbllt rltb both ¡crldfn oÍü¡. ad proflüth. la thr

pr.r.Dc. of polypborpbrtm .t111 pcrrlrtrd rt hlgþ polyur to dyr

rrtlor p"..,r,.Oty brcrur of rtroag corpllng b¡Ërrr¡ thr dya nl¡cul¡1.

llo¡t trcr¡tly lra rt 11.37 brrr l¡rutlgltrd tb¡ rtolchlo-

r3¡t of tbr lmctloo of e cql¡r tblocettocyenlnr dyr rrtth r vtdr

vclrty of pclyolær. ttry harr ru¡gutrd th¡t rltbot¡gb dyr-tyr

laCrrrcalæa ocsurr'¡d, G flporÈent lnflscr os th. dowlopnraÈ

of ¿ùr e- ad t- bod¡ rry ln frct h¡rr bæn ttrr eorlonrrÈloa o! tbr

ðtc Èo thr rltr rad tha polyrrttc utrix. ltay polnÈrd out th¡È

prrv{our bypothurr hrrr¡ r11 r¡rr¡ad tbrÈ th¡ fi¡acttm of tùt poly-

ol,æ r¡¡ thr provlrloo ol r puriv¡ lrttl,¡ lor tlr¡ ralollc tttrl,
tbr rprcÍlg of rbtch cmtroll¡d tbr dhtrnc¡ æd th¡rrto¡¡ lotcrrctloo,

br3rr¡r bond crSlælc ütrr.

It 1r of lat¡¡r.t to !oü. tb¡t durlag e rtudy of Èb¡ ¡rÈurG

rod tt¡blltty of tbr rtach¡ìil.tlc cqould lo¡r¡d vbra tb¡ rqulvrluer

r.tlo o! pcl¡rrrr te ôy. urr clore t rr¡Íty, Prl r¡¡d Sehrrbtrt{ltlt

tand thrt thr rqulvrlrnc. r¡tto of tùr brperln-dyr cnphr rrr rluryr

lE ¡¡ccr¡ of rnlty.Ó5 lbry polatrd o¡È thrt ú htprt{,a hd e rrrT

hl¡þ cb¡r¡c dratlÇ (oat crtÈonyl¡lr lon, onr .tt r rulphrtr 1o r¡d

oo¡ rtdo-.ulpb.tr lo¡ ptr ¡rrp.¡tlng saltil) thr nrrrgr cberSr

roÞr!.ÈloÊ uu olly 2.91. lr thr erlanl¡ted dl¡tæc¡ brtrrra tyl
rolrcr¡h¡ ta dlnrr rr¡ !-ü cbry ng¡¡ltrd Èh¡t Èhr r¡¡r et rll ctrr¡3r

rlter u bledlE¡ tlte¡ rcrld lerd to lto.. ovrrctudfa3 ef dyr
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nlreel.r.. Ar r rrrult Èh. ¡rder of rlt¡¡ pct.ûtlrlly rvelhblr

lor blnðlr¡ Trr ccEcludrd to br ¡r.rt r 3b¡ tbr rd¡r tb¡t ceuld

br rft¡ctlrrrly ¡.¡d. G¡1cu1rt1o-4E o tbr br¡lr of ¡b¡ ¡vtrr¡r
dlrttsr betrr.¡ bfadlEg rlt¡r of { I ¡rv. r blfb¡r rftrcÊlrr ¡qrrt-

vrlr¡t rrl¡Èt fcr bqcl¡ rùlcÞ tår¡ lrd 30 .r¡ rqulvrhncr rrtfo
of 1.0 for tb¡ tcr¡tlo¡ of tbr rt¡eh¡rrtlc olglc.

(e) Dl¡dllr o! ltollrvtr¡ 3o tolv-rÈurrr ülobnlc rctdr

(D l¡otl¡vlm (t.6 dfd,p-¡orldlnr
b tb lc oroar¡tnÈler r.¡Er (lor tha { r l0-5 nlrr)

l¡ rûfcb lerrfr Lr 1r obryrdr45 ptotkvlnr rhorr r rla¡lr rbtor¡tlcl
pr* rt lt! I r13b r nlrr r¡tllratlor erlflclrnt ct 1.1 r l0{ tor

rqnõr rel¡tlnr. lr fùr oorcntsrtl.r 1r lnc¡ro¡d thr ¡¡tl¡stlcr
ccrtltchet brccr u¡llrr pnrnùly dr. to thr lourtlo of tyr

{¡-taa-.11 GccÈrrry Èo G!¡ fledtqr rrltb rny rthrr dyrr thr

trc¡r¡nl btpochrulclÈy cf tbr rclulia rt lor pB 1r mß rccryntrtÓ'
by 3'br ¡rrdrrl rpp..trlc. ol r rho¡ldrr a tù¡ lcu rrvrbn¡t¡b rld¡

úlch lfnrlly drrrlopt l¡to r pmh rt bl¡b caoutntlc¡ lrrvb¡ r
¡bculárr la plrcr ol tlbr crlflE¡l pmh. Iortùlæd, dr tnçl cd
¡nlË42 brrr rhom bourvrr tb¡t rt r ¡ü ot lO pntlevlr dor¡ rrhlblt

tro grúr. h thr tyr-Dlndll¡ rtudlo dercrlbrd brlov tbr prclhvl¡¡

cmc.rtr¡tto¡ nt elrryr Lrpt rftht¡ ttt rrû!. ln ülcb larrr¡ l¡r
hold.. ly rorlla¡ t¡ ttr vütbl¡ r.tfo! ob¡rwrttonr of cbægr¡ 1¡

thr proflryl¡r rp.ctrür urrr ¡ot ccryllcrtrd by tbr ü.c.rrlty to

¡ller lcr ccatrtbút16r fra polyrttürû. rul,pharlc reld *tah úrorbt

to r rr¡Il¡lblr .¡t ¡t le thl,r rrrr-logth ro¡r.
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(f, lft¡cÌ cf t¡h¡ tdll.tlç rf ¡clf-$¡rr.r¡¡ nlehodc æ1ór

:e p¡cflth. 1l¡ r¡s.qll æ1s31ü

Or tb. .¿dttfæ of rqrrorn poly-relpbmlc ¡cfl rolutfo¡

to ¡rctkvlnr tt¡rr t ¡ r lrrt¡ btpecùrrlc rtt¡et l¡ tbe vlrlblr
rr3ln 3ot¡Chæ rrlrl.b r hyprochtrl,c rhlt: ug to !b. tÈ.tt ¡t rùlcb

tlr follrs !o dt r¡tlo rr¡ tlllhtly l¡ .ú4... o¡ 'nlÈtr t¡ tùlr

.3r¡r tùr rb¡le rbro¡ptfca pr* sl rtr tyr ru¡l¡¡d bu3 brd rbttt¡ô

trc l¡lt ry 30 a!4 rs rhlcb, cqrnd Íltb tù. prrrtourly d¡rcrtb¡{

¿tr{h¿fr¡ rtudlcr, ccrrupedrd ßû tb. lætlopt ef r y-brrô

pnrnóly dn to fr-dyr l¡trr¡ctloû b.Ð..¡¡ t¡br ebrrly pr¡Lr{ üyt

cr3lor n tùr rlnlc rtt¡¡ of tù¡ polyulæ. (8.. llt. !-t.h).
A rl¡tlrr bln rbl,ft et th. prollrlnr r¡ln uu cbntnd rlth
bcßt rtrctlo nd lretrctlc poly-¡cld¡, lht ccctçttlc¡ et tlr ra-
tn byproohrrtc rhlft rt . poltrs to fl tqrlvrlmer rrtio cl

rpprd,rtlly l.lrl 1r pn'bÖly dn te tt¡ tû ltt¡n th¡3 ¡r Ó-

rurlly bt¡b rqutvrLNr. rrtlc ü.t t G¡tm¡y lor :b¡ lc¡rrtlo of

tr¡ c¡5rrrD¡d1¡¡ hrprrþgrefl¡rl,¡r cqfo.lÓ tbr dr¡rrr o!

nlphnr:le¡ of r11 polyrtt!.r. rrylu (rr¡ Î¡blr {-t.1) r¡¡ l¡ tbr

sn¡t ef 1.10 3e 1.[a ro thrt pretl¡vlr bhåll8 co Èlþ rulphoertr

¡torpf b nr tc¡nr t1¡¡ r¡y lmt to orrrclrdll¡ oprclelly .r ot

rdlbmrt¡ ¡tcúp lr rlreyt t¡ tbr ¡rn-gorltfc.l
l¡ t¡br rr:lo ¡ú polyrdo rltr¡ t tt crttoer Þrcr lr¡rru-

lr¡ly lrl¡rr ¡h¡n rü . ¡rrdurl rrl rhlft ef Gb¡ üyr ruln rrttù ¡
rlnltr¡roor rlcrly drcnrll4 byfccbrd,c rflrot EÈll rrltb r vrry

hr¡h .r.ür of polyrlretrolytr ¡ rstn b¡thocb¡rlc ¡bllt to ltt lH
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b¡l ¡oc¡¡r¡d rr rhc¡ ln llgulr (l-3.1b). ü1r cbægr ccrntpndrd

tc tba C.d.ûct ol thr dyr Ór*ptlæ rptctru¡ to r.tl¡¡ te ßih¡ ¡r
bcl orr¡¡pod,ln3 to the rmsrlc dtr r¡ tbr dyr nlrc¡lrr, rodcl¡r

rprcd m btndlng rlÈrr, brcr ro rl,drly r.p.r¡t d thrÈ ôtr-dt l¡È¡r-

rcÈtæ¡ t Ed.d te dtrrppur.

Althû¡tb tù. .rt rt of Èhr b¡thochlalc rbllt cl tbr prc-

flrrl¡¡ rrrln rr¡ ld¡rtlcrl m Gb¡ rdllttæ of both çpo ol poly-

rctd¡, tt .¡tlrctl6 oo¡ftlel¡ôt rrtrttd ¡t 152 rr r.t ¡tplflcotlt
lorrr ter tb¡ ro r?ler of trotraÈlo poly:tyrur nlphodc æ1ö

(.t¡¡ . l.!t - 2.t t toô) th¡a ter tår cornrpoadlng tt.cttG cqoutr

{.¡g¡. !.1 - !.1g r tOÔ). .lho rrrtrttea of tùr ¡¡tlactlo o¡rfflcl¡¡t
of prethvlnr rt ó52 ru rltb polyrt co ¿t¡ rrtlo 1r rbon t¡ ft|¡¡u
(t-!.2) nl (!-!.t).

lhr ¡rutc trt r.cttotr tn thr p¡otlrrtlr-polyrttnû.

trlgbolc rctd ryrta rlrt 3h¡rrforr h¡r¡ r¡lrea fra co¡torrrr:loûrf

dtll¡ru¡¡r b¡trr¡n thr l¡otrctlc r¡d rtrctle polyolrct¡olyto 1l

rol¡Èlq. ortng to tb. ccpl.rlÇ cf thr lnt¡trc3lc brtnel cftlcle
ûyrr od polyrtan tb¡ rrr¡o¡ tor diffr¡r¡Ë tft¡et 1¡ thr wo c....
etü¡ot b¡ d¡drpd rltb ny crrtrhç. lÈ lt nottcrrbh thrt th¡

dafr¡r .¡tlnttlon co¡tllel¡ot Tù1sb Gora.tpoad.d t th. tÈ.8t rt
röteh thr rstrl hypæchrd,c rhlft to t$ ry occrlrldr dlt rot

rDD..r ûr tltl¡r rtt¡tflcatlt b.tvr.a tb. tro dlff¡rlnt ttPlr cl

toly¡¡lpbmfc ¡cld¡.

(!) Elfrc¡ ol ¡ lc ¡rlt cæcutr¡tlca eq th¡ bl¡dlnr cl

¡¡¡flrrL¡¡ t¡ ¡clvrtr¡m¡ ¡r¡l¡holc ældt
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6t

3t¡llrr rrptrlrnt te tùcr¡ t¡rcrlb¡d rborr rr¡t crr¡rÍrd

ort 1r 0.00t{t rcdlrr cble¡ld¡ rclrtlo nd prrlrcrd th. ¡a bttl¡l
byprocbnlc æd lf¡d brthocb¡orfo rbll¡r ¡¡ nll r¡ rlrllrr
cLE¡¡r f¡ tbl ¡rtlnctto cc¡tlletæt of pntl¡yl¡. r¡ lllrrtrrcr¿
ll fl¡¡¡r (t-t.a). ñ. ltrftfry rrlrr ct tàr r¡:l¡ctla c¡rttlch¡t
cú prcflrrln hcurrr, n¡r nfrtd óo¡ thr eorr¡rpotln¡ v¡lnr ll
th¡ ôr¡ecr of r¡ls by rottbty tù¡ ¡rt r¡tot tc !.t x 101 nd
t.ô¡ r lOÔ f¡ thr p¡¡rtace of lmtrctla od rtrr!3lc plyttyru¡
nlphnfc rclù rrrpectlwly. Prrruôly tür ceryrtfttoa ol æðl,n

1l¡ ¡d prctkvtn lo¡ fer ftr blldtq ¡tro o Lt¡ pclyntot

prodrcrd ßù¡rr cba¡¡¡ by rrlrrrlry ron frre tyr l¡ßc rolutlo lrrvtr¡
rlrlÈ nchn¡rd thr rffrcB dn ¡c ocnfr¡rrtlcrl dtllr¡rnc¡r of :h¡

3ro tTpu cf polyrrtpbontc tßld..

(¡) lflrct g! tætrtr¡rr. c thf lrr-oclv¡1n oolfr
¡3 ¡ bkb pcl"¡cfd t dr. rrtle

Ar ¡¡ t¡cr¡¡rr h t4rret¡!¡ h¡. b¡u lcul tc brlr¡ rbcrC

ccfctrrtlcrl ch¡¡¡r 1¡ roltrtlca¡ of re ordr¡¡l pclyrlrctnltbt,
th¡ tq¡artr¡t-rbrcttccy prolllo of rü¡ úyr-polyrrr qlc rrrr
¡¡d¡¡d. tl¡r¡r (t-t.t) ¡br¡ tb.È tb. optlc¡l drnrlç (or¡retrd

lor volc cha¡r o¡ ht¡tfnt) of tb¡r úyr-ccrylrn nltb rÈætlc

polt tt¡rn rrl¡hmlc reld¡ cb¡¡lð rrry llttl¡ rrrr ßh. tA.artur'r
sütl lanrtl¡rtrd. I¡ thr Er.a.tc. cl trol¡ctlc rctdr, herrrrr,

r¡ l¡rltl¡l chrn¡r yr¡ trtd¡at b¡t rt tryrrrtrü¡r brtt¡m ót.C üa

tto€ tùr¡r r.r ¡ rrtdu lrc¡ur¡ ta hypcchtutctÇ ærrrr¡ntlE¡ :r
c l-10t hc¡lr¡¡ l¡ tÈ. l¡ltl¡l optlcrl do.lÈt. ltl¡ rrlr¡d th¡
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¡¡tllcttsa cotftlcl¡nÈ rpprorl¡rÈ.lt to Ghrt rrprct¡d for prolþvlm

fr trbr pa.r.¡G. ol thr ¡trctla rcl,d ¡od¡r rlrllrr oordtttoar. ro

cha!¡ 1ü tùr r.trr et tb¡ rbrotptloa rp.ctrn r¡r cbt¡nrd ïlth
tår rr¡fm nrhln¡ rt Ô52 ry. lbfr l¡dtc¡tt. thr lft ll,hood thtt
tbr ¡mtorrtlæ oú tht hotrctlc pelytÇrrar tulphollc rcid-protlñt!.
erylu cba¡tr t th¡t cctr.'pordtl¡ to tb. rG¡cttc coqlg yhr¡ tibr

t ry.rrÈrlt tr t¡ f'hr rtetaltt of 50rC.

t-a Î¡rrFrtun Dræ¡åoqç of ostfcr! D¡Frftv rnd r¡ducrd vbcorltv
Stnrctur¡l cba¡r of t¡c¡lolrsulrr r¡¡b rr û¡tlv.

droryrlboluchlc ratå fl roluSlo nlth t-D.r.turr b¡rr b¡¡¡ dm-
tts¡t d bt obiowrtlo¡ of th¡ v¡¡trtlea ct th¡ ¡rtflction eo¡ltlclut
nd tbr ¡rdrctd vlrcorlç of, tolntlær nttb rn f¡en¡rr 1l tql¡rlttsüt.
Altboi¡È cbo¡l¡ cf l rrillrr rqdÈudr rr¡r ¡ct rntlctprÈrd, trbr

t.ry.r¡trrr drprEdr¡c¡ cf tbr¡r pæprrtlr. ü.r hrrrtl¡r3rd lor
rclutlolr ol rt¡c¡lo od lrct¡ctlc pclyrtylur rllphale rcld nttù

tù¡ rlr oú drtectla¡ ny porlblr cefcrrrtto¡¡l dltfr¡r¡cr¡ brtrræ
Gb. tF Ètp.r of pclyrlrcùrolyttr.

(r) t¡¡lrttrcr d¡eel{¡oln of. th¡ ortlcel -d¡¡¡ltv
Io rl¡dtlaot cha¡:r la thr .xtloctfm co¡lflclot of

tb. gæ ßtper of pelyrçrrEr rulphmlc rcld rrrr obærnd ü th.

.{[oü¡ ¡rlrtlo¡ Ü.rr b¡rttd ltu loil t æ.trÈsrt to .boü. to'c.

O) l¡ryr¡t¡¡t doulser of rd¡oÇ{ vl¡o¡t tr
Ia n¡ ol tbr t¡r rrport.tl Ir lltrrrtu¡r .f tbll rtndy

lbct, rrd tlrrrbrllt0 h.t rb¡ra tbrt th. rrùc¡d vÍrcorlty of rqurcrr

loltrt[¡¡¡ (tlelcdl¡3 tbcrr cort tdr¡ nrll onrtr ct tlrylr



út

.hctralttt) cf r nlpbcr¡trd l¡l vl¡rl trlrmcqtyruü cpolyær

er I ¡rdnlly lrenul,n¡ fr¡ctla rtth tqtr.ttülr Strtl¡r
lrrslÐ nrr ¡Þtrlnd þ lrtl rta¡ .quost rolrtiur cf r rrú
prlyrlrotnlytr pre¡¡rd by gertl,rlty ærtrllrlng pcty-vlnyl rlohcl
rttt ¡lysylfs rcld. on t¡¡. sth¡r bcd Elr¡rbo¡¡ rd rco¿rttll
fülrd rc ldl¡rttc tÞêt th. ¡rå¡crd vbærlty ef prtr¡rtrr pely-

vlryl rrlphor¡lÞ l¡ ¡ rul:ól¡ corcu¡r¡¡lr rf rhgh rLctnltt .r
tt¡tr-rchu3 rpp.¡rtd tc rbrr r tll¡bt trc¡r¡r ll rnçtrtrrbd
ürl¡lan rlrù ¡ rlæ l¡ te.t¡irrt.

^t:eü 
b¡rr brrr rrdr tr rrplrlr ¡b.r. rpprrutly

laSsralclct turltt. ll r r1r ll trçrrrtr*r d¡c¡re¡tr tb. ¿t-

rh¡trlc c.r'3rt rt rrlrr, ttr ft¡c.l tt rr¡ll.ln brm.l rbrr¡r
rl,tr¡ ¡ ft¡ rr¡¡llot l¡c ¡¡tr3.r ad th¡ fclyla rrprdr. ¡r
llr¡¡rrr h ¡rftr¡t vtroltç ïlth tÐ.r.tü¡ì. unrla ¡br¡rfcr br

cprctrd lt lrlrrlolyret l¡tr¡rettc ¡l¡¡¡ {rtl¡rtrt t¡. .¡¡.Elr
rf ¡tl ¡dy'r. b.tl golatrd Ût, Lnrr, tbrt th¡ ¡tftc3 rt rlrl-
tr.or. l¡¡rrr¡er of lr¡¡r-prlyln rrpúrlcn .û th. ¡rttpr¡3lr ot

rLr nelylor t rù !. 1..¿ tr r lrtrrr¡r t¡ r¡trtlæ ¡i tà¡rrtc¡r tr
¡ lñr rr{rr{ üt.a.tl3t r¡ :hr ù¡lll.tr3¡ü. d.a..

b tttr nrt tbr rttrtt ct rlrrtr ¡urtltlrr ct lrlt¿
fÐrÉGt lr ürr.r a th¡ ¡rd¡crd rfrolltylt (... rttlLrd teü) rü
rlrlrtrd by uh3 .lr.û pdyrs¡nar rrl¡hfc rcll rlrtlr¡ rt
qc¡lr¡tla¡ rblGb Ëa¡ sürfdrtôly bl¡hc tl¡¡u thot¡ h th¡ rq.
cpcotrd !r prolnr rctr. l¡ *rlu r{,rotltyqÉüertt tlB Dlot .

l¡ rbcr ln tl¡un (t-{.1} tb¡ trdu¡rJ vlrccrfty o! rqrnrn rolrtla¡

d br:L hrt¡calc ¡d ¡tcttc plyr¡úd¡ rt flrrt rh.nd r rt¡ll¡¡
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ót

¡t.Ë8.1 d¡ctr¡¡r vlth Sqrr.turì¡ .t o!.tnt co¡c.ûtt¡tlor to Chrt

B¡portrd .bor.,50'51 
^t 

t.T.rrtu!r. rpptorcbfa¡ !0'G, bonnr, 3hr

¡rrrtæ retr cl cba¡r ln gtr er¡r of lrot¡ctlc polyttyr¡or rulphodc

rslð rcluüton lalterÈ.d tbr porlblllty tbrt ran rtn¡ctnr¡l ditfrr¡nco
crl¡lully ulrtrd b¡tm¡n t'b¡ 3ro ttt.t of pely-ecld ll rol¡tlcn.

¡¡ th. p!r.nc. cf r rrry ¡l¡11 Dr.t of rlrylr rlrctrolyb th.

¡rd¡crd vtrcorlty of trb¡ lrotratlc polyrcldrrùlch ræ lcrr h rr¡-
¡tt¡d. r¡ r¡prct d, cbo¡rd lrrr rrpldly rltb Èry.r¡tran but encr

r¡rlr lhr rclrtla rhorrd ¡ ¡trflrr npld cù-3. 1¡ th¡ rlr bl¡h

taryaf¡tua. rúltr

t-5 ll.ctslc¡l Coapctrc. ¡d lrrßrtl¡rlc. 8trü.. gl If, ttldlu
(r) Iltnlrc:tn

ücy of rte pnprttl.. of ltr¡rr polyrlrcttrlytr rol¡GLoa¡

ütah r¡¡ clrle¡¡ úr¡¡ cqrrrd rlth thclc øf rhplr rlrcÈrolyto

crn br rrplrlnd t¡ t¡rrr$ of lol-rptclfle Þhdtu¡ of ccu?rr1,or¡

to tår pclylcl .fthor¡Þ h ettr¡r Gtt r tùty rry rrlre tru rptctflc

corglrr tcrr¡tloa.t"5l'5ttlt rt ur¡ prçonds tlb¡t tbr ær[t r{6t
nn bc¡llrd ¡¡rr thr polylu¡ d¡r to th¡ bl¡b rlrctrr.trÈlc
pot ttf¡l tlcb crl,¡lnetrd ln rùr fl¡.d cbrr¡u of tb¡ ¡clyfoa.

tlu dl¡hco¡b tbr DcÈ.ûtlil.lrlc elrd co¡luctlrlrlo :ltr¡tlcn csrl t
of pcly-ntplclc rc1t58 rlth brr¡! ï.r¡ ÈtplGd, of tùcr et cqlrtr-
ty tclrl ¡cldr,lt .lrct úlct hrr b¡¡¡ oflnd b¡ rno.p..aJo
nd pretc rr¡rrtlc rr ceaclról ab. epr¡.¡ß dt3rrr of lal¡rÈlo
ü¡t ürqt 1ü ll qron rclr¡tlc¡ u lborr, for uçlr, ly aond¡ct-

.¡a.t"0t'2 t6t r.d pE r'r¡.nB.l0ttttót
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lbr rrprrln otr of Hr11r6Ô luo..,t5-67 gtrru¡r!' ad tbrtr
cærott rr lltt ae doubt tbrt cerl¡trrlc¡¡ nrr. utoclrtrd r¡nd¡r

c.tÈrfa cordlfloar rttb tùr polyloa tl¡rtle mlÈl. 0D thc bülr of

trb¡¡¡ oorductncr, tro¡f¡r¡le¡ rtld mlf-dlffu¡lø rcrdl¡t thry coa-

clrdrd. thrt ¡ trretloa, In ol thc cor¡qtrrlo¡¡ rr rbl,t Èc r€v. tnrl,y
t¡ rolutlo¡ but tbr ¡rnrlalng frrctlor, (f - f), u¡t rr¡rrdrd er

bdn¡ besrd to tåc pelylor¡ æd rovlng ultå ttre ln tbe opperltr

dl¡rcÈlæ ll tbr rhctrlc ttrld.
I¡ tbl¡ rork tüt chuge trrctlm of thr polyrtynnr rulpbol-

rte lel ls tb. crr¡ of both tbr ¡C¡cttrc r¡d lrotrctlc polyrcld¡ rod

thdr rsdle r¡lt¡ rr¡ drtr¡rl¡rd ttu tùr cdt¡rd rrrrrltr of co¡-

drctr¡sr ed 3r¡¡¡f¡¡rne¡

(b) t¡¡le ¡csrtlo¡¡ f-or crleut¡tlæ ol ehrtr¡ fr¡ette¡ l¡a

Splrcót hr¡ rbcçs ¡h¡: nh¡¡ rlrctrolyt . rs. lnoqlrtrly
dlroclrS¡l l¡ rolcttor r11 brfe .{¡¡tlcn u¡¡d la tbr drtrrrf!.tloÊ

of tro¡tr¡r¡G. ¡tdrrr ¡bould br erprr¡d 1l trr:¡¡ of fo¡¡ aoûatltua¡ta

oå nt l¡ trrr¡ of loo¡. lhlt rpprnrch lt r¡rrd l¡ tùr follcrlE¡

d¡¡lvrtlor.
A polyrulpbonlc rcld (o¡ ltr ¡lhr1f rlt¡l relt) nhlch hu

r drtrr¡ of pcl¡rrt{ntlm, r, od dr¡n¡ o! rulghæ¡Êlæ, c, ca br

arp¡raotrd by 3be nlrculrt lorü1rr Ë*Pr. It follær thrt thr

cotnt rlon ud polylü cmrtft{.rt sf tbr polyrlrc3relytr rrr Èbrrr-

tcr f od !r-r !.rprctlyrly lhrrr lrf - *. It tbr bur nlrrfty
ef tbr polyrcfd (1.1. :br ardrr of rol¡r of rçrrm mlpbonic rcfd



óó

nürlc ulC. l¡¡ r l,ltrr of rol¡tlot) f¡ r tù¡r tb¡ tlrctrfcrl
rlulty, c, d thr pclyrctd tl ¡lvrl Èy

G'C (t,t.1)
f,onrrr an c. ort all¡û blndtry tt¡ dlr¡cctrttoo of t¡br polr
rhctrlytr h ¡o1¡!læ lr Èhr rbr¡cr of dryh rlrctlolytr rry br

oarl{¡¡rd to ¡1rr rlm to ¡+ oa G*-rr?-tt r*, l¡ ¡cco¡dncr

rtGh tL tellrlr¡ rqurtlca

"o?r.* 
rtn*l + (H*_rrlr)

Itrt ln lùr rbcrr relrtfol

-¡f
a

It lcllÇt
(t)

ót

ru¡rctlrrly r*r

It follrt thrt

I
P

.l¡d c
P

tht br¡t nlrrlty ¡d br¡r ætrrllÇ of tbr pclynla

I
ln'l

-l
I

(t-l,2)

(t-5.t)

(t.t.1)

ad (rl) tl¡ brrr rolrrlç rld br¡¡ ncnrllç of thr ccrnt rl€ûr

¡ür
lt'I

I
C

G

tlaq r'!r rprclllc c¡¡d¡etacr ol thr polphatnlytr fr rolrtla,
ra' dll ¡. th. ln rt tht rpeclftc c¡alucÈüc. ol Går polyolcu d
or[tat{ñt, ., d .u

l.l. :
a

É *rDG

I
G

t

I

I

I

ct cl *clPP G3

h ûlrl I lr tbr rqrlvrhnt Gñastce¡ ct tt¡ tclrtlcr nd l, od
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l. rrr trhr rqutvrhnt loalc conðuctr¡Gr¡. ol thr polyrulpbort¡ lon

od cm¡Ê¡rlæ rrrprctlvrly. Gnbfa¡Ètou ol thr ¡borc .qgrtlmr
ylrldr

¡ lt'I
+

T
CÀ rl pt G

ro th¡t
¡f

A (¡P + rc)

lrt rülch

(1) tbr rqul,vrl¡¡t cor¡C¡ct¡acr of thr poly'ur, lp, æd tbr

polyloa æ¡¡.tltu.t¡t, 1, rn Ldrotlerl,

(U) '' lr l, curlly nt¡r¡¡d Èo .t tbr cher¡r frrctior, t,
of tb¡ poly{or.

1.1. (3-5.5)

Ia cblr drrlv¡Èfo tt !,r r¡rcd th¡È tùt crr¡¡t rloû borrd Èo ttc
polylon do aot corÈrtbut¡ to tbc co¡ductacr. tllr Úrrrpttor
eoslC be aritlctlrd m tbr 3roundr tb¡t rurfrce csnductlmó9 d*
to 3br rru.¡t of bqnd lonr perdld to thr polylø brclbonr rry
cc¡trlbrt to th¡ tot¡l celductacr. lhr dmrtrrtto of tb¡

rbrr¡cr of fnquoay dl,rprrrtol'o-7' dur{,a¡ læ frrqrrlcy A.C. rad

D.G. Goûduetcc. r..tr¡rln¡ta b.r rhora tbt rbcvr üarptloÉ to ba

cortlGt.

lb¡ trr¡lr¡¡ncr ldtr, 1r, ol tùr polytor tn tbr ¡olutlo
rry br d.ft!.d r¡ thr lusrr of rqulvrl¡ac¡ of polytm crorln¡ a
tre¡lnrry ghor 1¡ th¡ rol¡tfos fr¡.d vltb rrt rlnc. to th. rolvrnt

nt¡¡ on¡ lrrrdry ef ¡l¡ctrlclÇ pumr thrur¡b thr plur. Btscr

/

,t I f (tP + tc)
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(t-5. t)

l¡ úlch q_ 1¡ th. rblllty of ¡ùr polyoloa ad I tr th¡ trndry.
P

Or ccblr¡t16 rltù rqurtto¡ (t-!.!) lt folla: rb.t Èb. ôrt¡r
frrctlc, f. of tbr pclyleü Gü br c¡lcnl¡trd t¡t

Â
(t-5. r)

^I*t.
r¡1¡¡ rlprt{rlt¡l vrlrr of A od l, nrovlded tùrt ¡ r¡lur cn br

r¡rltn¡d tc tbe rlrd,velot coaductocr of tbt lnr soúa3frlæt.

Strcr ro rthod tr L¡r¡ ühl,ch ptnttr tb¡ drtr¡rl¡¡tiæ ol tbr

r.btlttt rl tb¡ lrrr ccutrrl,o¡ l¡ thr pr.rüc. of pclytonr rlth
tùrlr lcrlc rÐrph.rr. rtr uqal-ólt br¡ bco r¡dr ¡brt thr

rq¡lv¡lcÈ s|Û¿ú33rc¡ of ttr lr.. cc¡t¡¡lo¡t, 1., 1r tb¡¡ of th¡

lr lor l¡ r rolutfo ct r rlrylr l¡l rlrct¡oltt¡ .t ¡ Gñc.ntr¡È1e

ccrrrrpedh¡ to 3ü. lrln, f!, of thr trrr contrri,ott f¡ tbr poly-

rlrcGrolytr rclutlæ. 'tt"a ü rp¡tatlon rlrllr¡ to tbrt d¡rlrrd

by ctbrr ror*.rról '12'76-l' lr oùtrll¡d

t

l
I I

At +loDG

lbr vdtdlty of tb¡ ¡bæ¡ rrrqtton bu bo¡ qrrrtlold b¡t brr

bra Jrrttflr¿'l'l7 .n:t¡ fcllorlrg ¡lcudrr-
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(f) ü. dtllÇ of ¡r¡11 lør, tr rhor¡ by rrurrnrntr of,

cmdcctnc.tt'8o oå dlflulo¡ corlttcfrntrróS Ir mt chqtrd to rly
rt¡nlflcot .¡t Êt by cærtdrrrblr laer¡¡¡¡¡ 1rl rrcrorcoptc vtcorlty
bro¡bt úoot by thr prrú.üG. of uchrr¡rd polprrr h th¡ rolutlot
provfd¡d tbrt tbc rrlu lrrctloo occrptrd by thr golyrrr mlrat.
tr ¡r¡11,

(2, Ehctropbo!.Ètc rrtardrtloo l¡ ¡orr lfkely to ¡flccÈ thr

pol¿o,nrtltt? dü rblch boud Goüt r1,oü, rrr aorÍag 3br¡ tb¡ rrr
dl¡tot trrr ær¡t rtoût o! lllr chr¡¡r. thr ¡rls.Ètm rltret rrtll
producr tb¡ r¡ lrrctlo¡rl d¡a¡ort la rbllfty of botù polylor

æd or¡¡trr16r. Bvldr¡er fsr tb¡ rsll rffrct ol rlrctrophor.tlc

srt¡rd¡3lo¡ of thr lrrr contrrlo¡¡ lt 3lrra by thr frct thr: trbr

vrlur¡ of thr chrr¡r frrctlor¡ of th¡ pelylan ta rqurour redl,n poly-

¡crylrÈ. rol¡tle¡r rrr 1¡ rormrbl. t¡8.Güt72 ,rL* rmrrrrd þ
conductnc¡ nd trürporGr64t dtft-lon potrntl¡l rr¡ur.r¡tr8l sd
ane¡a dlffr¡lc¡ Èrcùntqn..6{b

(c)

rod&¡n ¡¡ltr - dftcn¡rtm of publl¡hrd rt¡r¡lt¡
llort o! tbr .rrly rorl¡ rltlh !t¡m3 polyalrct¡olyt r l'rl

crrt{'ed rt ü.1!f polyreltr or poly-qsrt rnrrt hrlldu ïhtch hrd b¡¡o

prrprnt þ rrrctloa ol rrrh polyrcfd. or n* polybuo rdth rtra¡
rlrylr ¡lbrlb or r1þ1 brlldm nrprctlrrly. llo¡r Rcr¡tly vrrlcur

rthodr (re ¡rctlm þ7) b¡rr brr¡ urd tc sbtd¡ polyrrrlc rulphonlc

r¡fd¡ ud tbrlr c.rtrpæáft¡ pely-r¡ltr both cf rbtch r¡r brll,rrrd te

dlroefrtr cqlrtrly lnto tb¡fr lo¡¡ or dll¡ol¡tla l¡,rt¡r.S'ól
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ür rolrtla proprrtlr¡ ct tlbr¡r polyrdphoerto htil b..r tlrr.tltr:.{
ln rry rryr ad bnr olto ylrldrd ¡rr¡lt¡ rbl.ù ¡¡r oæflfettt¡ ¡vr¡

lol r ¡ln trcblqt ü rbn¡ Þ p¡rrl,orrly rlDcmt uü¡t¡¡t
rrr¡nrÈl tl tÓlr (t-r.l).

lc ttr pcly-rulpbcfe ¡cl,d¡ ct vrrylq dr¡nrr c! rulpba-

rtlæ ttr rqdvrket cæd¡ctü3.r rt!¡ ¡.q.rrlly bcF¡c l2t n¿ lÔ0

-.2 .h.-1 rqul,v.-l rr th. Êmo.rtr¡tlr rc¡r I r lo{ to t r to-l

rqefvrlaþ p.r ll,tn rd rhcrd dtbrr p sÐc.ltr¡tlm CryoCnct¡2

or r tll¡Lt lr¡rrrl rrlt¡h crcr¡rrtÍæ.t'5t lruprlrtl¡ly t¡ rpltr
cl tù¡ by3rrccçlc rrGr¡r cl tbrr¡ pclyrcfdl ¡c rrlrrucr n¡ rrdr

(srrpt bl ltrdrt¡ rd Ir tbhott) ar tb¡ ut¡rt ef bt¿srtls ot

tùr lrld p;dnct ütrl tL. cldrrlot ü.1¡È! cr :h¡ dr¡frr rt rsþb¡r-

æ1ñ ïü rtrt d. tb¡ rrrullr of trtlrr oå o-re¡ù¡nt r¡r ot

dotcfrl rl¡rlllclo lc Èo th. lnG.rt¡l¡ç llvolrt tr rùll¡ n
rllcrnc¡, bt r rtbd rt ftrt ¿, tcr thr ¡ütttbutlo Co 6¿rtão
of tL¡ btfl prtl¡oÈrlr of rcllrr ¡olymlt úlch rú p¡r.ret llr tå¡

pelyrty¡u¡ nl¡ùelc rcid rç1r.
&r rellr prlyrrltl rh¡ur{ r cnotntlm drçolos Ëtc[

lr ¡nrrlly c[cr:trrl,r:1c cl rt¡u¡ ¡clyrlrctrolyt¡r rttb tür qul-
velct mftc¡rcr hrrrlrfi¡ rel{ly ¡¡ tbr rclrtla b¡cr r¡r
Itlrtr. tlr fp¡calnt¡ vrlr¡ c.ldlrEd tru r lfamr llot cl

çSt r¡rtuÈ tã ..n-. orr.fi or. ¡cutd¡rrbly bf¡år¡ tü- tlcrr
oùtrlr¡d þ cttrrr nt¡n. I¡ r ¡¡ql.s rrsr 3türtr¡ncr r.nf,nt
of pdyrtyrrm nlph¡llc ¡ctd cr ltr rifl ¡r1¡ rrtcrted. Attet
n¡r rrd¡ rltb tùr pclyrd,d t cdcrlrt¡ .ç?rulr¡t vrlr¡ of ü
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ebrr¡¡ fr¡ctfo¡ bt rrrnla3 tbrÈ tbl polytø rrdr ¡lth¡r r rr3ll¡lblr
cætrlbuttoo62 cr r mll aætrfbutloaó3 Èo tbr totrl csad¡ctacr.

lbr¡r vrlu¡r urrr s!ûttdrr&ly hl¡br tha tùor. t port.d frr
cdtl¡d GclancüoÊa-Èru¡l¡¡rsc¡ r.Lurr¡trrtr ln tbr û.rÈ t.cÊlot.

(d)

ul trr$Ç¡r¡c¡. r¡n¡ru¡3¡

lhr rqrfv¡loÈ co¡Cuot¡¡cr nd trrq¡tr¡¡¡cr ¡u$rrr of tbr

plyrcldr ad th¡ ccrlupondllg rdfrr ¡¡lt¡ ¡C ¡5.00oG r¡¡ ¡hon h
Itguru (þt.1) od (3-5.2) rrpretlrrly, to¡rtbrr rlÊb tb¡ cbrr¡t

lrrc3lon crlanlrtrd by rqrrtto (l-5.7).

tbr rqulvrl¡¡t cædr¡ctoc. of tb¡ polyrcldr rbonr r rll¡bt
l¡c¡u¡r ìttt¡ GæÊ.¡rÈntlor u fornd p¡rvloult ütCh polyvlayl rulpb-

ælc rcldlt ,¿a¡ tbr rq¡ltud. r¡r..1¡¡ rrll ulth tbr tno vrlrr¡
r¡Doat.d by rlrrbnn od lrtt¡r.*t! for polyrÈtru. rulphælc .Gfd.

l¡nrtrrrncr rt¡dl¡¡ od crleslrtlm of thr cbr¡tr trrctlo¡ of rùr

po$sa l¡dlo¡tr tbrt tb. urçtLæ of nrgll¡lbh coqttlbrtln tc

eeducto¿r by mrllrr rott¡n62'6t l¡ o +'.Jurtllllc epprulr¡tla.
lbr rqulvrhat sd¡c3nc. of th¡ rodtur rrlt¡ of ùhr Fo

Stptr of polyrclð¡ rn fn rr¡¡ca¡ble r¡næt rltb rc ptllrbrd
t Lrr6t't! b"t rn oa¡td¡r¡bty lorrr tbo tbr nlu¡r c¡lcrl¡t¡d

trn tb. ¡rrpbtcel rrrultr of toch, xr¡rbrll r¡d 8lylbo-.ó2 .rd

lùem of lutl¡r r¡d hlr coltrborr-"..t thr lrcrr¡r ln co¡drctucr

vlrù dlhtta r¡ror rttå 3h. ¡urrl lhdln¡ tcr rodl,n r¡ltr of ¡11

gclyrulpbcfc rsfd¡ (mr Îrbh Þ5,1). lb. trrû¡?orc nûrrr lo,
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1r tl .¡c..t of rnlç ds. Êe bo!ü tb¡ lcr reblllty of 3år l¡m ro{1r¡

ln¡ sd th. bitÞ trrctlm ct redl,n Lou rovt¡s rlSb thr pelyuier

torüö Èhr ¡cd¡. 8trllü bl¡b vdu¡r lor tb¡ 3s.!¡port nublr,

lU, of tùr polyrcrylrtr 1æ ll rcdfur polyreryl¡t. fclüEtmr cn bt

crlcrlrtrd f¡r th¡ ¡r¡ult¡ ll¡trd by *ubo r¡d htr o*ortrrr.ü
Ar ¡bore ln côlc¡ (3-5.2 æd 3-5.!) tù¡ rbllltll¡ of

tbr polyrtttÊ!. rulphoartc loor tn tbc cr¡¡ of boÈb tbr polyacldr

¡od tbr polyrrltr do not rgp.¡t to bc ¡l¡¡fllcrntly rlftctrd by

tættclÈt ¡ltbqut¡ lû¡r ch*It trrctfæ, crlcul¡tGd ultb thr ald ot

.qu.tlon (l-5.t)¡ rr! foud to bG rll¡btly 1r¡r for Èb¡ Lret¡ctlo

polyclrctrolyta. It ¡bor¡ld bc aotrd, borcrt, tltr¡t rlth the poly-

¡ctd¡ th¡ co'Élrcd cæ&ctec.-tr.úlorocr rtåod 1r æt r prrtlølrr-
ly rlrltlvr rry 1a wbteb to dotoeg dtft¡¡roc¡¡ la tCr¡ ehrr¡r tr¡ctla
of polytær orlag to tbê ht¡b cmtttbutloa, ff!, uy tbr eorntcrlær to

tlc :otrl eordncÈ¡qcr, À, c€ryr¡rd rltb lùa contrlbutlol, t/tÎ,, bf

tbr polylor.

tb¡rc ¡r¡ultr rry br cqercd rlth thort racr¡tlt r.port d

by lnarlno ed co.*þ¡trr¡S for th¡ rlccttuphontlc dlltty o!

coær¡Èlo¡¡l (ptsbùly rrlnly ryndtotætlc) r¡d l¡oËrctlc þlyrtù-
rer¡llc rcld u ¡ tr¡ncÈta of pH. lt tntrnrdl¡tr drgrrer of l¡r¡Èrrltr-

¡tlon eorropæåtag tc tbr pE tægc 5-ó tbr tlrctrophorctlc úbf113t

of tùr l¡otrctlc polyelrctrclytr wr¡ rl8nlftcratly ldlt. Ftu lù¡

pot rtliltr{'c t,¡rrttæ brharlour of ùhr¡r tcldrr& borcttr, it tr
obdou¡ :ù¡t thr dr¡rrc of nrutrrlfsrÈtø rt r ¡lvra pË dtlftr¡d la

thr :ro cr¡.r rad ro eru lt thc frlcttærl trctc r¡¡ Che tc, thr

rlrctrropbcr.tlc roDtlltl.r rould trot b. tbt ¡4. th. Itrlln
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¡tu,pt5 cbrtprd tùrt rt hl¡b ptr yrlnr Gh. r.btlltl.¡ cf tb¡ tre

Ètp.r ol golyrrthrcrylrÈr lo¡ repldly rpprorcbrd thr rn llrlttl¡
rrlr. IÈ felloür t¡c thr rorh of trr¡um .t rl.EÍ ah.a .a

coçhtr ¡¡utrrll¡¡tlæ tbr chrr¡r lt¡ctlo¡ ef tb¡ hotrcttc poly-

rtlæ¡ylrt. ts rut b. lm¡ tb¡¡ lt¡ ¡trctle or ryndlotrcSle

Gcrnt É?.8t tbrrr rupportla¡ tùr fladla¡ l¡ thlr rert, rttå ¡¡¡rrd to

tå. Þo ttp.r of polyrtyrrar nlphonrte lc¡¡.

t-ó Strdr of Ic Dl¡dlE¡ U¡lnr llreßtuchr¡lcrl Grllr

(r) I¡ß¡pd¡¡tlca

Xmr¡rrrutr rttb ¡lrctrrch¡nlc¡l ælll brrr tbor¡ th¡t

bcth tbr ¡ctlvtty e¡ftlclot ct rü¡ c¡out rld92"5 üd tb. ro
tælc rctfvlÇ eorftlefrot9S of th. rdd.d rtlt drpod ø Gb¡ chrrgc

dü¡ltt ol tÈe poltlsa.S Ar enfl¡rrr¡tt@¡l dfftrtrnc¡f r¡y l¡rd to
v¡rlrtlnr 1¡ thr cbc¡r d¡arltl¡r of ¡tretlc od lrotrcSl,c poltloa¡¡7¡

lt r¡t ac¡idr¡¡d vorthrhll¡ Èo rtüet rÚu!.ntl uttb rlrcG¡o-

ehoterl crllr. Afthorçb th¡tr ü. oth.r rtbodr of t¡r¡nlt
¡r¡lkblrrl¡l'ttÞ th¡ ¡rlslt¡ l¡ tbir re¡t rtll be lEÈrrprrt¡d lE G.t'r

eú 3h. p.arÈ.r, Èbl cbrrlr frretlo, by qloy'n¡ thr rlrylr rod¡l

of lor b$dla¡. ttur Chore eornt tae¡¡ thrÈ ur bornd üo tbr gclyto

rltl b¡ co¡¡ld¡rrd 3c br prrÈ of tår polyto tprclæ l¡ ¡olutlo¡ ¡nd

3o r¡tr !o Gortr{butlo to tbr cor¡t r1.oû ætfyitt, nbdlr tbor Ltrt

¡n fnr vtll bl rr¡rnd to cætrlbrt to tbr ¡etlvlÈy ta 3hr rn
-rrirr ¡l thry rer¡ld l¡ ¡ 1r1 rlrylr rlrclrolyS¡ tolutl,æ la th¡

ór¡¡cr el polyrheGrolytr.



tt

(b)

(1) lbrorr oÉ th¡ rtbod

lfth frr .rc.ptfoar tå¡ rl¡ctrocb¡ntcrl c¡llr rryloyrd tn

thlr flrld brn coulrtrd bulcelly of brlt-crllr ¡rvrntblr rith
tllrp.ct to tbr ær¡¡tüioa aoqt¡C tbrou¡¡ llqufd Jrmcttmr to e

r¡frrr¡or ¡lrctrod¡.Et the Srnrrl rrtbod od unr¡ttm¡ lsvph,rd

rry br lllu¡t¡rtrd by trfrn¡cr to tbr crll r¡æd fa thlt rott, for

thr ¡¡:lr¡Èlm of tbr cbrr¡r frrctloa of tbr polylm la rqreout nlt-
ftrr polyrttr.¡. rulpboaie reld rolntl,ou¡¡-

thr ¡lretptlw lorcr of tbr erll,

n+ stur I scr (or B-?sr) ll rü (nt.) | ryrcl, (r) I ug

tr ¡lvm Þy

0-6.1)

et

(3-6.2)

nLr¡ bydrochlcrle ¡cld rnd polyrty¡ra¡ rulpboltc rcld rslutloa¡

roprctlvrly rrr st.d, I¡ 3br tqnrttor t, tncludo thr rt¡ndrrd

rl¡etrodr potrntlel æd uynrtE peß.ttlrl of tbr ¡lot rhctrodr,

Bu.l. 1r thr rlrctrodr potlntlel of tbr r.Ènrrt d c¡lo¡l rlrcÈrodr,

.r, a. thr ltqdd JrncÈloa potrattrl, &d rr¡ rEa y6+ rn thr æl¡ltty
oå ratlvltt ce.fflclrntt t tp.ctlvtly of thr hydto¡rn læ¡ ln tbt

ro1ual6.

lf thr rhct¡aoÈlvr forc., Bf, o! th¡ crll ü nrrurtd

t¡ th¡ prr..Ec. of ¡ L¡cl ¡tcfcbl,rtrlc cæc¡atrrtloa, ï, of rqurour

tTt' r. + Bcr1. - F t #t tfit * .TTt

f. r, r !crl, - F t" # tä * .r,
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Þcltrttlrn. rulphæle ¡cld ¡olr¡tloa lt 1r gorrlblr to tlnd ¡ Gcr¡c.¡¡-

ttrtto¿ ol bydrochlorlc rcfd, r,Ct, Íblcb 1l tåe crll proûror thr

¡n rlrctrütlv. torcr, tTt', r¡ tår eorc.Ett tlon of polyrcÍd.

lurtùrn¡¡ lt tÈ 1. ¡rrtrd cb¡t

nc1
U

APtt, ¡rho3 t f'rt a

tbr¡ lt follorr ¡b¡È

ecl Ecl
þ rrt [P ËPt 

lt**
EItÉta (t-6.3)

l\ñtbr c¡lculrtlo¡¡r ¡r. ltdtrd by ühr rbrocr of r thrrndynnlc

d.tlûltto! for rln¡h 1o¡ rctlvlüy coetftclratr but rn rrbltrrry
d.flûtctæ, u bm bon ¡rcraÈly dlrcumd by úlüLrE9 dor¡ ¡ot

rcümrlly drtrrct ffC thr u¡¡ft¡h¡¡r of tbr c6crp3. 8lngle ton

rcllvtty co¡lllelotr ü. drort l¡vrrlrbly ùtlnrd by thr u¡¡ of Èbr

tl¡cln¡¡¡ co¡rratlm9o ln ïblch T5+ æd ï61- la pot rtr ohlcrlÒ

rolstlo¡ llr .¡.rnd to br rqurl. ?rcütd.d GbrÈ yar- fr tadrpudot

of tb¡ crtlc, tbt rtl¡ll ioa ætiylÈt corfflclæt of tå¡ hydrogæ

lc ln bydrocblulc ecld, for uqlr, 1111 be givre by

,
Ys+ ¡ (vr)[.t / (vr]rr1 (3-ó.ô)

&r ¡rarrrl rl¡c¡ .l a. Éot tûora, ßhl trrr cn brs!
frctortnd to rult l¡hr chclcr cl ttr red.l. ll¡ur lt rry br utltt r
lt

åP ul I (¡-ó'5)a Y+ r tpl+

nbrtr f!, fr crtlrd trb¡ rtolchlcrtrle cerotrrta rctlvtÈt cortttolmt,

c ¡lt¡r¡rtlvrl¡, tlrtn3 thr redrl lc cou¡3rrlæ uoclrtlo, u
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EP [Ir|rî - tr.nr* (H.ó)

nherr t, ft thr lrrctfon ol lrr¡ cout¡rton¡ r¡d T+ 1r tü¡ rcttvlty

stflcl¡nt lq r rolr¡tlo st r l¡t, ¡l¡cÈrolttr co:¡l¡tl¡ tå¡

Gosrt rln rt r coG.atartlcü, l,rr. It lolldr tbrt u¡r cl tb¡

rborr amvrntfæ r¡L¡r tt porllble to o¡lel¡tr ¡1tbrr V! fron

.qutÈtsr (3-ó.3) r¡d (3-ó.t) ot !, trc.qu¡È16. (3-ó.t), (3-{.ô}

r¡¿ (t-6.6).

(2) IatrletrÊrtloa cf rlrctrocb¡lc¡l drtr frl ee$r

rltb llcutd ruactLoo

lt¡ ¡w¡r¡lblr rlrcSr?d.. r¡nd 1¡ thr putü brv¡ lleludrd

tc ¡¡chn¡r rúrrar rnd 31ur rlrcÈttdm ¡¡ rr11 r¡ 3h¡ rrr
cærrntlou¡l rodtrl nrl¡r od rllrr¡¡-rllvrr beltd¡ ¡l¡atnd¡r.
tt¡ rrfc¡¡¡c¡ rl¡ctrrd¡ rr¡ dn¡3 l¡v¡rtrbly tbr rr3rrr¡trd srlal
hrlf-c¡ll, I rrút of thr prrvfouly rrpertrd r¡l¡ltr tr ¡trvo

1¡ lrblr (3-ó.1).

Is thl¡ pr.t.!t n¡b tbr rtotcbfatt{,c rcGlvlÈy corlttelr¡t

of tùr court rlor of dltt¡¡æ: polfttrrnr rulpbmle ¡eld¡ nå

tùrtr rodirr ¡r1Ë¡ mtr drtrrlr.d urtry tlr¡r rl¡ott¡dm ¡rrrrtblr
rlth nrp.ct Ëo bydrogo r¡d roålur tolr rrrp.Gtltrlt. ttr rrrlltr
of th¡rr rrlrünütt ra. trelrård l¡ lrbh (t-ó.1) al tb¡ cbr¡t¡

fr¡ctlon¡, !J, ct tbr polylen¡ rn rhcn ¡rrgbterlly 1l lltr¡r (H.l).
Inrprctl,æ et füfr trbl¡ rborr thrt ¡t lrr¡t qurllÈrtlrrly

ßtr hÈrrpt tttl6 of, rl¡ottætlrr forer drt¡ ll tr!r. cl cor¡t¡rlc
Þf¡dfr! 1r rrtl,¡fecSoatr tbr ob¡rprtlmr r¡t b. rnrl¡rd r¡

tellcr¡
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lrblr (3:6.1)

lrporbd rctlvlÇ corfflelr¡tr of count rimt (rsd¡rll¡¡d) - c¡llr
vlth Uqüld Jnne3loa. c - d.¡tr.. of n utr.ll¡rtln¡; e . coBet$-

ts¡Ètc! fn tqulv. l,¡..-1 rrÈar or llt¡r-l tolutlos.

aïc G

1.5ó-25 r 1O-l

0.1-l x 10-2

0.1-4 r 10-2

t-3 x 10-2

0.1-2 r 10-2

I ¡ lo-t-l.o

0.1-t , 10-t
0.1-l r l0-3

1..25-15 x
1.25-15 x

10-l
[0-3

0.5-6 x 10-2

1-50 -tr10-

0.t-3.5 x lO-2

0.17-O.t0

0.12-0.20

0.2t-0.32
0.12-0.1ó

0.to-o.58

0.5ó-0.30

0.32-0.28

0.2t-0.2ó

0.tr-o.10
0.¿ló-0.3t

0.25

0.37

0.75-0.é5
0.24

0.3!
0.ó0-{r.{7
0.80-0.ó4
o.2t

0.3t

0.21-0.23
0.41

0,42-o.¡

û

91

92

Ift^

Ëg-PvAB

f¡-PSg
I¡-CS

!l-oß

rodlrr orl¡n

rodful nrlga
¡¡d

loo rrchogr
ndrr¡r

0.8

o.7a

0,E2il

2,t2
0,t36

1.009{'
It
l2

9ó

9l

lrI-Eg& A¡ r¡cl

Pr?EU-!g

lüÀ-:gL
A¡ 

^¡trl¡ A¡cl
0.97

1,00

Atr-Cl.lC
^s 

A¡Cl 1.00
0.951

I.-tl
It-YvAsI
Nô-PVÂSII

!f-rt8
Ir-cg
!s-eßr
fr-OICXI
T¡-PA

too ucbæ¡r
a¡úrror

1.00

0.11

0.lt
1.0

1.tl
0.94

0.t0

9E

99

Lr'årprr-
lartr

lt 1.00

IJ,-PrA
n.,-?ll

!L-Ë^

0.Et
0.tt
1.00

tt

1rcbalqtn?oly-
rlrotrolytcLf.



100

101

102

tblr
rptt

PA, polyrcrylrtr
G8, cellulor rulpbetr
PY8, polyvlnyl rslpho!.tr
PP, polypbotpbrÈr

P88, polyaCtr.s. ulpbmrtr
PllA, polyrthrorylrtr

E2

PV g' polyrtnyl ¡lcobol rulphrtr
Glß, errboryrtbyl c¡llulo¡r
?tI, polyrthylrnr lrl¡¡
PW-Eu, polyvlnyl rbuËyl pyrtötu
?3tl1, polyrlryl br¡rfl trtrtbyl aßln
Ffl188, polyyfayl tolur¡¡-rtyr.r. rulpbmrtr.

50

r{

3.5-5 x 10

0.3-9.8 x 1o-3

0.08-2.t r 10-t
0.!!-22.7 x 10-!

t x lo-t-o.¡5

0.1-1.0 x 1O

7-15 r 10

1-20 x l0

-t

-2

-3

-2

2t
3x

10*t -
10-2

g.2g

0.lE
0.1é

0.lt-O.20

0.6t-O.¡l{
0.60-0,{2
0.52-0.tE
0.{H.30

0.30-0.2ó

0.29-0.31

0.22-0.2t

0.tt

0.¡E

0.39

0,ô0

0.38-{}.¡0

n

c)

tr-.Pyn¡8

Xr-P

g-P88
(rt¡cËt

uJ reo glur

nJ roo glur

80

t0
80

80

0.ôt
0.51

0.83

1.00

¡

a

.t

a

1.0

0.t3
0.E3

0

0

0

0

0.t{5

1.00

1.15

1.13

1.13

lon ucbrngr
rSror

lm uehngr
nrÉrrnr

lon ccbogr
rrúrr¡r

Ne* tn ¡lur

E* 1o¡ glur

x* ten glur
g-P88 (1¡o-
trctlc)
Xr-Pgs
(rtrctlc)

f+v8
XI-DVS

IÅ-Pv8

ÞPVT

ÞP?
It-Pss
TT:PY8

Ur-{XC

¡r-fl$
X.-O,E

þ-rlglE-
rÈr



0.4 5

bì 0.40

0.35

0.45

0.4 0

{

f SlO8-Na x Sl03-ì,la

x

,-1
;
9
c)

É

l¡¡
(9
É.

I
C)

x

oF3-H r Sl08-H x S103- H

I

0'3s

I

I624
CONCENTRATION (equiv.r Kgm. water ) tl0a

10

tlß¡r. !-ó.1. Gtafr t¡r¡llr oû tù. oort¡slc b plyrty¡u¡ rgl¡ùnlc
rcll rl¡!1l. cl rùrtr rclln tútr. C.lb 11È llsla
tnstll. ltçur:rnr t5.00oG.
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(t) llnc rÈolehlætrle retlylSy coafflclcnt of ßh¡ cor¡nÈcrloo,

, lr ¡cncrally lrrlredly lorcr then Èh¡ retlvlÈt corff,let¡nt of thc

re lor Ln r rlrple olrctrolytc aolutlou,

({1) a elor¡ rrkglso¡blelt'g7'loz b¡¡ b¡¡¡ ¡bwn to ¡¡lrt

brÈrr¡o tùr ærrrge t p.rt dfrÈaûc. of chrac. ¡-leûr r polçloq ad th.

rFtlyttv co.lflsl.rg¡ of tùr rü eotlÈrrlm r¡¡u¡rd fa ¡rlt-trrr

roluG!,ær of dlff¡trnt poly.l.ctrolyt r9E rt 3br rr rol¡¡ GoûGrr-

tntlonr. A¡ ¿ùe cbrrgr d.lrttt lr lae¡m¡rd th¡ rcClvlsy co¡fflelraÈ

of t'hr cor¡¡trrlo rpproecbr¡ r lø t.l*?2'92'9''97 rhleb trad¡ Go

r.¡o ¡t vrty hl¡h cbrrgr d.!¡1ry92 rnd 1r ¡1¡orÈ lû¡ürrttlv. to

emcrnlrrtloü. On :h¡ oth¡r brad rlCb polyrlrctrolytu l,¡ uhlcb th¡

abugr trosp. rrrl nr7 rtdrly !.p¡trt d thr eetlvltt co.tflcl,¡¡tr

rpprcreb vrlum emty ob¡rrrrd vltb rfryl¡ rl¡ctrolyte¡.9'
(11f) &r retlvlty aorfftctrst of thr couÈclo, y:, lr l¡dro¡ad¡tt

of [t¡ nl¡q¡Lr rrl'ht92'97 prttd¡d tbrt Èbr drgro of polyrrf¡r:lø

lr not too 1or. It 1r not rortby thrt l¡c r rtrdy of tbr trr¡llttoû

frc rbplr ¡l¡ct¡olyto to golyrlrctrolyter LrpraJr sd blr co-*o¡t¡r¡94

nrc rbl¡ Êe rbor tbrt tlb¡ dr¡trr of polprrl¡¡tlæ nlrÈ b. ¡t lm¡È

1¡ ¡¡e¡l. of f,lv¡ b¡torr tbr ao¡rtæcy of tbr cqstrrlon eetlvlty

corfflelot 1r .rhlbl,t¡d.

(1v) ftr conegrtrtttps dr¡udrasr of th¡ retlttÈt oelflclrlt o!

thr cornt¡rfo¡¡ l. eûatrovlrrlrl r¡d dlflrrr ce¡¡tdrrrbly brtr¡¡o

dtftrr¡nt polyrhctrolyÈo. fhur th¡ cmtrrloo¡ of ¡s¡ou¡ polt-

rlrctrolyt r h¡rr ¡ctlvlty eo¡tflclrnt¡ rhleb d¡cr¡¡r¡ rttb eorcr¡-

trrÈ1onr91-g"101 ra. rbor l¡cr..r..92'9!'lo2 ead rrny brrr vrlu¡r
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rblcb .r. .lrrt t¡d.p.ad.rt o! consr¡trrÈlcl.5o't0'9''9t'9t-100'101

t.btr bú¡vtour tr ln rhe¡p eüÈtttt rtth th¡È for llrylr rlrcttulyt .
bút do.r ¡ot n¡lt ouÈ Èhr porlbtlltt tb¡t ¡t rulflalraÈly ler cmcrn-

tr¡t1o,¡¡92 ah. reßlvltt æ¡ftlclrû3 r¡tr rrpldly lacrm¡r od epgrorcb

rplÇ.
(v) lh. .f!.ct of Èþe .tr¡ of cor¡¡trrlær m thllr .GtlvÍtt

cortftciut t¡ Èh¡ p!¡t.Êc. of th¡ ra polylæ br br¡n dmrtr¡3rdt

tor cqh by ctr¡c¡nrf ðd ewo¡krrr.99'100 ttey farad thrt

¡rg¡rdh¡r ol thr cåofcrl rrrtu¡r of tbr loal¡rblr treupr of thr poly-

æ1o1, tbr ectlvtty corlflelratr ol tb¡ rltrlt n3¡1 1øl dre¡¡¡
rltb drerrúlag lmtc r¡dlul.

(3) cretr æ tå¡ ¡¡rulÊt la thlt ro¡t'

lb¡ rctfvlty eortflcf.ût of tùr rodl¡r to'¡ la ¡dt-ftr¡

rcdlrrl polyttt!.n rlphearC¡ rolutlonr rr¡ los¡d fs tblr rerh to bl

bttþ¡r tùæ tùe vrlr¡r rrportrd by Lyou ü¿ rot1lt02 -lo¡ thl fø

r*chelgr rrórr¡¡ rthod lor th¡ tc pelyrlrcÈrolyt lû tt¡ lr

co¡erntrrtloc rn¡r. Ccarrrblr rrtultr obt¡lmd by the rodlur 1ø

glor rlrctrod¡ trcbltqrr rlth tb. rodlr 61tr of Polyrc¡ylle ¡cl,¿S

rad polyvlnyl rulpbelrlc retd¡9t'100 rr¡r rlro lonr tbrn tbr vrlc.l

torcd 1¡ tbt ptu.tÈ rcrh. ttt lrttrr dhcrrpoctr¡ cæ be lrplrbrd,

bmrrr, by tbr lonr n¡rfrcr cbrr¡r Ccrttylo2 o tb¡ Polt.tyn!.
rulpbmrtr 1o¡ dl|¡ È. ttt ¡tlrt t dlnÈlr.

IÛ Êh¡ er¡e of poltlttrrû. rulPhoalc ¡ald tbr retlvlty

corfflcl¡¡tr of tù¡ byd¡o¡¡¡ læ corg.rrr frvowrbly rltb th¡ rrlum

cbt¡lned by üoú sd llrrtb¡llto for e copolyrr vlnyltolur-ttTsrnr



tt

tulphælc rcld urlag tb. ¡n nthod. It tt evt{r.t tra f1¡un

(3-6.1) cb¡ü ù'hr cbu¡r trrctlon of thr polyrttt nr rulpbonet lon

dl,ffrrr rll¡btly, Lt rt r11, for th¡ lrot¡ccfc nd rtrctlc polyrcldr.

(c)

(f) lþro¡v of, tbr rrtbod

Ib¡ rlrctmttll f,orcr, I, of tb¡ follæla¡ ctLl,

s* 1o¡ slur I ucr (r), upsr (rr) | ¡cr (r) I r¡
1¡ thr rbrllcr or prú.nc. ol polyttyrrnr rulgbælc rctd lr ¡lvra by

E r to - h ln (r.)2, (3-6.?)

rùrrr r. 1r tbr ru rctlttty of bydrochlorlc rcfd oa tbr ælrltsy

rc¡lr rod h, 1r r ooantat rhlch 1r ldully rqurl to Rl/r.

1o cellbr¡Ë. tb. c¡Il th¡ rlrct¡lotln fosct 1r rr¡utrd
rt vrryta¡ rlrlttl¡r of hydrochlorle refd æd lrc the rrtul¡æt

llm¡r nlrttoa¡blp brtrrr¡ I od b(r.)Z tb¡ co¡rtrnÈ k crs bt drtrr-

rlnld.

Ib¡ rl¡et¡rotlvr torer of tb¡ ¡s crll coatrlntng hydro-

chlorlc ¡cld ct pl¡lltt, r, ud polytgtt n rulpbonfc rctd of rolrlltT'
r-, ll Èhr¡ rr¡u!.d. fbr no tmlc rtlvlÈy of bydtocblorlc reld

P'
rlcar út.b ln t¡b¡ crlt pro&co thr rru rhctsetltr lcrcr r¡ ttbr

rü.d ¡elrttæ co br erlculrtrd od tbr¡rforr trlrtrd to cb. nlrlftl,u
of bydrochlortc rdd od polttttrr¡¡ rulpboale ¡atd ln tb¡ rl¡Èutr bt

tretorlrlE¡ (r.)2 rccordla¡ to th. loa blndt¡¡ rodrl'

(r.)l r (r + fro).(yl)z (!-ó.8)

I¡ f'hlr rqurtloa f l¡ lü¡ cher¡t fr¡etlo¡ cl tb¡ Pelt¡tyr¡n trl,pboartr

loa ut tüt ro lodc rctlvity ærfflcl¡at, ll, lt r fnctlon of tb¡
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loalc .trulth ct thr ¡clstlc¡. ly ttrrSln¡ tbr golyelrctnltt .¡
r 1¡1 rhctrulyt G¿ rrtl¡ ¡ lt¡rrtfrr procrùrrr rùr ehrrgr frrctÍa
cf tbr gclylæ cr¡ b¡ c¡le¡l¡trd rt tb¡ L¡ruû GcûG.tßrrttcn ol rtrylr
drettllytr. It tbr chrr¡r frrctlon tt d.t rrla.d ¡: r ld¡r o!

cæcn?r¡tlo¡ cf hydrcchlcttc ¡cld I .¡trÐol¡tlon to r.rìo G6Ga!Ê

trltlm vl1l ¡1rr tb¡ cbrrt¡ lrrcÈla¡ ol t¡hr polyolcE la "t¡lt"-tnr
pcltæld. A cqrrtro of tb¡ vrlrr t, bt tbt¡ ¡tbed rlth thr

ccrrerpodta¡ vrln, lJ, urll¡ crllr rttb ltqdd tsÈlæ rbould glrr

¡ ladlc¡ttron ol th¡ r¡¡c¡rt¡l¡tt¡¡ urosl¡trd rltb tbr Er¡lrct d ll¡ufd

Jl¡Ûctlc pot rGlrll ll drCrnl¡¡ttor url¡¡ th. lrtt r lo¡-th¡rrqnrl3
crXlr.

(2)

(1)

llboa h¡drocblcrlc rcl,d rslrtlæ rr¡ pro¡rrrlrrly r{lrd Èr

r ¡c1u31oo ol rtrctlc pclyrtyrrnr ælpbolLc ¡ctd ll r ¡lrrr rl¡cßrcå-

rllvrr, rllrrr chlorid¡ orll, tår rr¡urld rlrctrntlrr torc¡r ylddrd

tbr ¡ústCl ¡bcl ln ll¡ur (H.2). It 1r rvld¡nt chrt tb. cb¡¡¡r

frrctlon of th¡ polyrtynor rulgbærtr Lor 1l ¡l¡lt lldryrndot c!

tb¡ oorc¡lt¡r3lo of bydrrccblcrle rcld t! tbr conaraÌrrttor rü¡. rr¡å.

ttl,r ll¡dla¡ cryrnr frw¡rùly ultrb tbr rttrct ol tt¡ cncr¡trrtlo
ol poturln chlertd¡ æ thr chr¡3r fnetlæ ol thr pelyrl¡yl rulpbmetr

le¡ c¡lcrlrtrd t¡l tbe !.c.ttlt púllrhrd ¡r¡rlt¡ by lrrl ¡å llær-
b.t¡lü tør thr crll,

r+ glor I rcr, rrvr I rær (¡), l¡.
lrr tü¡ fl¡ltllt v¡lrr cf thr r¡ó¡ln¡ dl¡trlbrtlo ccdflcfrnc,
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ll¡¡¡t $ó.t. lr¡{¡¡la oû ¡f¡ .bûr frrtl¡ ct tt plyrçru rrl-
tùn u ln l¡ tLr folyrctt rf çgldrrtrl7 nrtrt
mtr¡tlot rfü ût rlrlltl rt fÉ¡rûb¡f. Lll.
C.ll rlt¡ñt l&rtl trrctln. ¡f¡rrcnrr ü.00.G.

lfOf.r r l.tl¡ - l.l!12 r 10{ {.rll¡. tltú
.tfof-¡ r l.Ia - l.ll5 ¡ lO{ {./l1. r¡tar.
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f!, rt tcu¡ rlrlttl.. rt potorlr¡r ohlorldr, crlcrl¡tfct rhsr tbrt

ttr chrr¡r f¡rctlo of tbr polyufo only vrrtr¡ ¡I[¡þtly rttå tb¡

o6..nÌ'rrtlø cf tùr rl¡gt. .1.c3!e1ttr prcrtd¡d tb¡t tlbl¡ l¡ rc3 too

bl|Þ (lff¡l¡r t-ó.t).
(11) Trrl¡¡tc ct gbr¡r¡ fr¡stlç cf tbr ¡elv¡Èrr¡r ¡rl¡hpn¡t¡

lc ntth gr¡c¡¡¡rlt1æ ef ¡Plvr¿ld

Ar th. cbrr¡r tr¡ctto of tbr polyleo rrr tldrpodrot of

tb¡ co¡cntrrtÍot of byd¡pcblortc rsld, ¡ l.cæd ¡¡rlü ct uprrlntr

ru crnt¡d qrt t¡ nbtcb ib¡ ¡lrctrc:$lr torc¡ ct tbr a¡ll rrr

r¡¡¡rd r¡ ¡ fi¡c¡1ol o! th¡ con¡rûtrrtlot of tbr nelyr¡ld |¡ th¡

prr.ü.. ol r rll¡Å:lt chüth¡ cæcratrrtfol ol hydrocblorlc l3td.

lh¡ c¡lc¡l¡t¡d v¡lnr ol tb¡ cher¡t f¡rctlo of thr 9elyr3¡rrnr

lrlpbmetr tou for both ¡rh¡ ¡t¡atlc æd l¡ot¡sÈlc pelyrsld¡ ¡n

rber¡ ln tl¡¡n (l-6.ó).

(!) Cæçrltc et ¡ùr ¡rfrltr v$tb rFqPtlc.qd lrcsælta

¡olvrcld¡

tl¡r¡r (t-6.t) elurly rborn tbr¡ ¡bl ob¡rf t¡ra¡l¡e of

tbe l¡otra3le polyrtt¡l¡. rulphocrtr tn 1r lærr tbü tù¡t ct tù¡

rtrctlc tor¡ te .Ê .rt ¡t útch lr ortrldr tä. 1lrf3. of lrprrtretrl
lrtìlrr lblt ru¡¡o3l th.t tbr rst¡e¡ clrr¡r dnrlty of tbr l¡otr¡tlc

polyulæ tr blib¡r tbo tbrÈ cf tbl rtrtlrrlT rulphcartrd rtrctlc

polyufca (tOtr ó-8.1). !1b1. ccaclurlos ¡¡af.l r(th fibrÈ ef

Ie¡¡re rld blr collrborrtot S t¡u cbrrrürtlet d th¡ ?ot û3lntr{c

tlÈr¡ttoa Lrh¡rtoc of troËratic, ryaltotrctlc 8a rtrrÈlc pclyltb-

rcryllc rcl{r. (!er rtetfo !-l tcr ll¡tbrr li¡curla).
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lbo cbrr¡r lrr¡3lc et thr pclyrtyrur rþbcrtl ln r¡r
l¡d.p.ûd.rt of ccc¡¡tr.tlor fer befà 3tD.r of polyældr.

(d) Cærrlqa ct ¡¡¡!l,tr fr¡, crll¡ rltb r¡d rtthqFt llqutl
tu¡ctl,æ

lbr cbrr¡r tnctlc, l' of tår polyrdcl cf polyrtfrqr

rrlpbolc rcid, lrad by rrlrr¡ crllr rltb llqrld Jna3tn, ll cmlðr¡-
rlly hf¡b¡¡ th¡n tùr coryenllr v¡hrr of Êbr .hrr¡. trrotlcor, l,
d.t rrL.d urfn¡ crllr rltbc¡t llqlld Jrnatlo. Ccüpl.d rfCb th.
yrhrr cl 0.2È-0,2) lot tbr r3olchlrt¡tc rcSlvttt ao¡lllel¡¡t ol

tb¡ mtrrlær l¡ nlÈ-f¡r. tot..rtur pol¡vlryl rdghmrtr .clrll,ct -
cbtd¡.d by Crucrert r¡d c.+ûrt r.l@ lr- rdrr¡¡ potoGlrl

- lt tr r¡o thrt thr pnvlouly ntll¡l re¡ultr ot

Iml r¡å llubrr¡lot ..rp*t tüll tfidlr3.

Irblr t-ó.2

Cqerlroe of chrrgr trrc:lcr¡ aelcslrtrð frr crllr rltb nJ rrltlbcrt
llquld Jnctlæ

xltt l00,loa

0.2r-o.tt

0.19-o.t0

r-t3t

0.tt-0.{O

0.t3

llqsld Juetfæ
lc llquld Junctloa

l¡ r¡ ¡ndrrrur to .rplrl,n thr dÍrcrrpraoy brtrru th. tro rr3¡ of

r¡rclGr tlr r¡prulrrÊ. .rarr l'l lt¡ ¡l¡ct¡utlvr lorcr üütcb ro1L

be ¡rc¡u.tt Èo lrrd þ tùr ra ch*¡t lnctln r¡ tbrt tlura
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ur!,n3 c.11. rltùout llqufd Jloctlol rr¡ crlcnl¡trd for th¡ crlL¡ rttb

tlquld tsrctlor fsc

t r lu+/r, odpE ¡ (Ë-ßrrf)/¡9,tó

lb¡lr c¡lculrtlo'¡r rhor th¡t ln ¡11 cr¡¡r ü .rrcr cf rbout 10-1t

rLlllvolt¡ rt smc.nÈrrt16r b¡trrrn 1 ¡ 10{ ¡nd 5 r 10-2 rqnlvrlotr

of polyrl.ctrolyË. prr L,llogru of urÈ.t rottld b¡ ¡¡curüt to rrplrh
thl rr¡ultl.

l¡. rrrutu¡nt¡ of rln¡h lon rcttvlty corlflctæ3r rrr rrbJrct

te r¡r¡B.rtrlattrr üblcb ¡rlr¡ tbrc¡h thr ur¡lret of llçtd Juatloa

potrn¡l¡b68t'Ôr105 lt lr pctlnrut to cso¡ld¡r nùrGb¡r rry cclclu¡læ¡

cr¡ b¡ n¡chrd eoaer¡alng Ëh. rr¡ntÈdr of lfqutd ttlncÊlol poÈrltfrlr

Ía th¡r¡ crllr.
þcL10ó drtrrrfi¡rd th. ¡ctlvltt co¡tllefr¡t. o! tbr redfr¡r lc

t¡ ¡¡lt-trrr ¡odlsr polt¡ttrr¡r rulphonrtr ¡olu3lol¡ (0.21-0.26 lcr

nolrlltl¡r of pclyre1t, 2,2-1.6 t lo-2) by frærlo¡ polnt r.rrnanüt¡tr

rod eqrr¡d thor vrh¡¡¡ rltb thor. obÈrfÊ.d by Xr¡uan ¡¡d *..æh.t 92

for redlr¡¡ polyrhyl rlcohol tulphrtt (Îrblc 3-6.1) urlÉt rß .Lct¡o-

cbrtcrl erll rttb l1guld JracÈlæ. Ë¡ cocol¡rdod thrü tibr lrÈtrr

ruurrnnÈ¡ ¡r.r. tbrmdynrrlcrlly v¡Ud.loó It ü drrbttul, borrvrr,

tbrtblr tbr ecp¡rl¡o 1r Jurtltlrblr crln¡ þ rù¡ cm¡ld¡trblr dlf!¡r-
¡¡cr ln tb. rsrf.c¡ ch¡¡tr drnrlty of tbr dlffrnst go1yato"r,102

A cq*lræ of tbr rbol¡ erTereopl,c r¡¡ult¡ rttù tùerr of Lyær rlá

rottElo2 frn rt8.¡¡. pottnÈhl rurr'nûtr urlÊs rcdlt¡r polyrtynr

rulphonet¡ ¡olutl,oar (ti* . 0.31 rt tù¡ bl¡bot eæc.¡ta¡tloa ¡md)

rould, 1l fect, l¡rd to thr opporlGr cæclullc, vl¡. ¡ bt¡b cætrlbutla
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frc llquld Jrnctlsn rffletr, It rhct¡ló br lcÈrd, bomvrr, ¡hrt thr

rtgnfflcrncr o( ¡hl rbovr drdrctlo¡¡ tra ll¡4fl rert tr dfffteult to

¡¡3¡.. breturc o! ¡hr relf-rdrlttrd rougb È¡tsrr ol tbr fnulrl¡ pol,at

d¡grrrtnrtf,Ga.

lbr ao¡clr¡rteu by Xotln od hgu-.r103 br¡rd ¡a dLftu¡lon

poß.ntl.l rr.arlütr, thrt fùr ltqutd Jurctloo pot ûtf¡h brGrnr¡ ¡
polyrlcctrlltt nd r¡ÈurrÈrd poÈurlrr cblerldr rolutleo ¡rr rrEo,

1r opro Gc qs.rtlæ. In tbr¡r crllr,

r.t. c¡lnl I xct(nt.) ll r.P(.l¡ ll rri{{ f l xcr(ret.) | eercl
(l - pely.dor)

tro llqsld Juuelloar b¡Èrrr¡ r.tuart d poÈurùn chlctdr rsl¡tl,æ

rnd polytlætrolytr rolutio rr. pr...Dt r¡ rrll ¡r th¡ Juctlæ
brtrcn tbe tro polyrlrctrolytr rolstlor. fh. ¡l¡ctrctlt f6s
of tù¡ crll 1111 tbr¡rio¡r br tb¡ ln of Cú¡ pot¡¡t1¡lr rhtch rrlrl rt
th. thar. Jnctlor. ûrin¡ tbt rbcrr crll lr¡urr r¡d n -.rort trlt
r¡ru¡rd thr rlrcCtorotlv. lorcr, E, u r trnctloo ol th¡ cccr¡Èrrtl,oa

of ¡cdl,r¡ pofyrfayl rleobol rulpbrtr, r1, rblh thr cæcrntrrtloa, 1,
LE tbr ethrr h¡lf-crll rorllrd coort.ßt. Ira r Llcrlrd¡r of tbr

rcttvlty ecrftlcl¡¡tr et the aei¡at¡rtc - obßrl¡rd f¡n r*rrn
poteatlrl r.üurrmSr - tù. C&r¡rport ndrrt ol tb¡ rodlu 1o rr¡r
d¡t¡trf¡rd lr¡ ¡nåhlÈr of e ploÈ of I v¡r¡ur b¡ tr+. ly ct¡ylry
ort tb. erg.rll.¡t rÈ r rrder of cmcr¡lrrtl,oar of rtadrró ¡olstfoû

It urr for¡rd tbrt, by rblftb¡ thr rr.r nrÈlerlly, th¡ óorr plo3r

T.a! fap.rlryonblr. fht¡ f¡dtcrÈa. tbrt
(r) tbr tuo llqnld Jroctloor rlth gotulur cblorld¡ cr¡c¡l ¡¡sh

otbrr r¡d thrt tbry rrr ûot ¡r¡rtly rffroÈrd by rùr c¡o.G.rtr.tlcn of
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polyrhct¡oltr ¡ofstlm 1¡ ccotr¡t ylßh thr pcC..rlr ohlorld¡

rolutÍo,
(Þ) rcora.tr vrlrr oû dlffurlon potratl¡lt oa Þr r¡rcrd

rrttb tù¡ c¡11.

It rhsnld br lotrd, bmyrr, thrÈ, cs¡rut tc tba rrf.rGlot by lctte

od xr¡u-.r101 thlr rort doo ¡oG l¡dlcr3r tb¡t th¡ r¡¡útsd. ct

tùr trlqntd trnctlo pcÈratld 1¡ Er¡ll¡lbl¡. brretrt tt dc¡¡ ¡ot

ladlc¡t¡ nh¡tbrr tår l!,qutd trratla rltb tb. polyrhctrelytr rolrSla

1r th¡ rD .r tùrt rltb r d,rylr l¡I rlrctrcly3r roluticn.

trr dftfu¡tc pc¡ütful rrßlrttr toÈr. et d.tl fcend

tbrC th. trr¡.f.rrrc. ad¡rr of th¡ rodfu¡¡ tm l¡ rclrtlo¡ ot

rodlur poltæ¡ylrt .üd rcdfrr polyphotphrt ü.!. 0.ó9 æd 0.51

toprctivrly by ü.lnl tht rrlrtlo'1,

ô¡
h.+ :-ññ;r*%

*b¡¡r ÂUôloff*c* lt tàr rlopr cf t'bt plot of thr rlrct¡il.Èlr. torcr

cl th¡ orll r¡rluÈ lc¡ T+G+. th¡¡r rrln¡ c.er¡r lrrorrùly rftb

tto¡r ¡¡portrd by Ertr¡¡¡r .È rl.fÓ 0.Õ0, r¡l rrll rnd Dotu¡rl0t

0.56, ler tù¡ rrprcßl,rr pclTdtr url,lg eanutlurl H-CyP. Èrrrrt rroc.

crtl¡. 3lær ch. llqrld Juætlæ pot¡¡31,¡1r b.Èü..¡ ¡rtunt¡d

goturln rblorld¡ ¡¡d tåe pclyrlS rolutloa¡ rr¡¡ tbora by lr¡um
¡n¿ cælrt .rl5 to oo¡r1, tt toll¡rr tb¡ß of .¡rqtlor r.¿. t¡
tùt erlfbrrtin of tb¡ o¡11 ¡r¡d to d.t nl¡r t'hr .sttvltt co¡fflclct
ol 3br c¡ntr¡fær Tçr n¡f hcld lf r¡ncrt brß¡r¡¡ th¡ trrrrt¡¡nc¡
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asú¡rr lr coçlrto, tb¡ rbovr ruulßr, mprctrlly ü1tb thr rcdlur

polyphorphrtr, Ëbrnfon ludicrtr tbrt ¡hr u¡srl ulqttol r¡d¡ lt¡

nrrurla¡ tb¡lr lon rctlvltt co.tllclr¡t¡ - t1¡. ttrrt llqufd Jtnctlol

pcÈtatlel br3rrra ..t¡rrrt d potl¡fl¡¡r chlorld¡ od rodltr eblorldr

¡olr¡ttoa lt tbr lrrr .¡ thrt ultå th¡ rodln pelynlt ¡t Êh¡ ran

rcdlu 1ø ¡e3lvtç (trctton 3-6b(l)) - ny br clole Èo tbr ctu¡b.

l turth.t rtcqt 30 ..tlr.ür tþ rftlct cf ltquld Jlßctlu
po3rltlrlr r¡r rrdr by urla¡ thr Ëmdrtto .qs¡tlolloE (rlstls Ó-13d).

It mrcr, bcrwr, tb¡t tbo vrlur cf, tbr c¡þul¡trd ltquld Jnctlo
potrntlrl tr mly ltLrly tc bt 2-t ¡tlltvoltr blgÞrr rlth r Polt-

rtyror rllpborlc ¡cld rolntlo tbo rrttlr ¡ hyd¡ochlorlc rcld tclrtle
rt l¡hr r¡n Gæ€ratt¡Èloa, AlÈhCIsgh cæ¡fd*rblr u¡..rtd¡ty 1l

llrplvrd ln tbur c¡lculrtlell, 13 do¡r ¡ot .Pp.rr Por¡tbl¡ ìh't t¡.
c¡lc¡l¡trd dlflrtr¡cr eeuld r¡prerch 3h. rr¡Dttud., 12-1Õ rtlllvolt¡t
¡æd¡å t rrplrt! ¡ù¡ dllttrrae. 1¡ th¡ rrprrfnnÈ¡l vrln¡ cf Ltl

ohttr fr¡cCloor, tJ ro¡ t, crletlrÈrd l¡l ttlrln¡Èl tltb olllr
yltb ad rlGhouÈ llquld tuoctlot on Èhr brrl¡ of tb¡ loa blad,la¡ ædrl.

å portblr rrplrarË16 ¡.t b. Èbrt Cbe lt¡ctrp.¡cy rrtrlr fr¡ r
brlrhdm cl thr rtrylr len-blrdlng ædrl poulbly cdt¡rd vt,tb

.rrDrr fra thc rrlrtraer of ¡r¡11 llqul,d Jrnctlø potrntlrlr.

Yl lYc¡cÈrr
(r) lrct¡rr ¡ftrctlnr tb¡ o¡r3trl æ¡ctllc voln ct r

¡clrrlrctEltFr
Ey drulty ¡rrdknt sltrrr¡¡tt1'tu¡rtlo ol ¡¡rc¡lo r¡d

lrcHctie pclyrtyr¡n¡ h r b¡ln¡r-b¡relcn fltun, lr¡¡hdrhl ud
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ewcrt r.109-110 tosd t¡het Ghr rt¡ctlc tær brd r pertlrl rprclflc

rolrn ühlGh uu 0.025 ce.¡t.-l hf¡br :hn thr rt !.oartrlrr vrrltty,
I¡ cootr¡¡t lrt¡brrr r: .1.111 hrd prrvtourly nportrd r lfft¡rrrc
of oqlt 0.004 cÊ.¡r.-l r¡.lat r EfcrnÈ¡la rthod. than ¡¡$trd
tùrnlorr, t¡: pontbtllÇ shrt rn dltt.¡lrG. rl¡þt br d¡tæt¡d ll
tbr prrtlrl rhl rolurm of thr nrlpbole ¡eld drrlvrttrr¡ of tå¡

polyrÇru.r .rp.elrlly tl tü. rr¡ú3d. r.r .r bl,¡b .l 3b¡ l.Ó os.

-tD1.-' fccd by lncbdrhlrr ¡rorp of rottrrr nftb golyrtylu.
Xo pnvtor r¡rultr bry¡ br¡a nportrd for polyrÈf.û.

rulghoelc ¡cld br¡t lot tb¡ rodtrn polyrlt vrlu¡¡ of 0.ó97 r¡d 0.f0ó

ca.¡1.-1 b¡v¡ b¡¡s ¡fvrn Þt uo lranp¡t'&l ln nporttrg tb. nr¡tt¡
ol ¡rdtntrtLc rcudlrr f¡ 0.2 rlrr rodlrr chlcrldr. I cr¡ldr¡rblr
rccrtrlltt rrlr¡ tn cegülræ ¡t r¡¡¡ltr Þrcsr tb. ¡r¡rtürd. ot

tbr prrtlrl tpecltlc vohn lr drf¡¡l¡at ü ¡ rdrr ct frctorr r-

(f) lbr prrÈlrl rpecltlc wln rrtlt lr lorrr lor hl¡þ d¡rrro

of r¡lpbc¡,tlm b¡os¡¡ o! tbr rrr bd,hy ¡¡ß¡rtr ef tùr .3tú1.r. ¡utdrr
tbr¡¡ tbr rdphorrtr lea.

(l) ûr1¡¡ tc th¡ hlrFcroc¡l,c lrlùrn of polyrçtrn ælpbmlc

rcld od lt¡ rodlu rrlt thr¡r fr r porrlbtütt thrÈ n ¡¡rcß cf

hyðrrtla rrlll l¡rd to ¡ y¡1r cc¡ldrrrbly bl¡brr 3h.¡ tb.t fer tbr

uby&ær prodrct (rqurtlo 4-11.t).

(!) l¡ rù¡ p.rttrl rprcltlc rolrn rrrlr¡ nltb cnc¡¡¡rqttn,lu
tùt rryrrlrntrl vrlu¡ 1111 d¡pral n thr cac.¡Èr.ßÍo ¡t uùttù

Èb¡ rr¡rrtraÈ 1r rrd¡.
(¡) Ibr pcttrl rprafttc rclr r¡f d¡pcd cl tb¡ ¡rrrr¡er. ct

!$!.. lrcr¡t rtrh by &drrrea, lrt for uqlr, rbor¿ th.3 tb.
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prsßlrl .p.cltle rolur of roðlu polyrtlro¡ylrt la 0.01ü ro{lu¡

hytrcrlde ohagrd tra 0.3û15 r1.F.-1 tc 0.4153 r1.¡r,-1 rhr¡ tbr

rcl¡tlo¡ r¡¡ rlro rrd¡ æ¡ nl¡r ulth r.rD.ct to rodtrr ôlcrldr.

(b) !¡errtrst¡I,¡uultr.
Ibr çperut rpreitte vclr¡r of tb¡ rodln r¡ltr Õd tb.

polyrcldr nrr drtrtd,rd la r¡lt-f,rr rol¡3lüt ¡. docrlbrd 1¡

nctloa (a-1¡) nd fei¡¡{ to b. 0.ttO-O.!7! cc.¡t.-l o¡ 0.t!i!-O.t8t
-lGGrt!. - rrrprcttvrly for ßtr nhydrcur rrylu ll tb. Gû¡o.ttar3lo

rG¡. l-t r l0-t ¡r./GG. tcl¡Gtoc¡ (¡l¡ vrl¡¡ crlq¡l¡t d fcr tb¡

pelyrcld nbrn ¡ot dlcla¡ lor tår prrlucr of or rl¡sl¡ ct u.t r
tcr r¡cb rulphonl,c ¡!ñp rr¡ 1¡ tå¡ vlcl¡ltt of 0.ó23 ce.F.-l).

lh¡ ¡rrult¡ for tbr rolln nlt¡ r¡r dlfttcult tr sfrgrtt

rltb tho.r prrvlonrly rqcrtrdt'& .a bl¡br acaota¡tlæ¡ ln 0,1 f,

rodlr¡r cllcrtdr fer tbr r.r¡cu llrtrd lbcn. forrtrr, È.Lll3 lltc
.cccst tùr prcbrblr lerrr dr¡rr ef rllpbmrtlo¡ (t¡dlc.t d lsr
Ghr rqulrrllnt rct¡bt, 195,t, of tùr polyrcld od crl¡r¡l¡trd tr¡
drtr rugpllrd by erdn¡ thr3 Gb. cqorlttæ et tbr d¡trd rqlr
rlr tbr tr r. lo tiblr rert) md nrla¡ l¡drtrotr ru¡13r rltå
rodfrr potyrtheertl.t Ú r rcr¡! ¡¡ld. 3o Èbt rltrct ct rrltr tbr

vrlu totl¡¿ la tblr ntt rrr aot ÍEc¡o¡lrtot rtt¡h tåo¡r of lrl¡1
rad lr¡cr.æ

(c) Etf¡et cf trcÈlefsv

Itr ¡tprrrlc rcl¡l rehn¡ of tb¡rr pell¡rld¡ r¡l tue

rcdlr¡ rrlS¡ rn rbor¡ plottrd q¡lnrt thr rqurn ¡cot cl thr ælrrtty
ln fl,gu¡¡ (t-t.l) rûllr the prrtlrl rlrl volur rt lafl¡ltr dfl¡tl¡
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tottth.r rlth tb. rolrculrt rd¡ht ol tbr obydrotr mrrlc "¡lt¡
rrr rbaa ln trbh (3-7.1).

lrblr (F7.1)

P¡rtkl rol¡l rullurr of polyrÇnar rulpboste rcld¡ r¡d rodtur Polt-
trltr ¡t l¡tlûlÈr dLlutloc. Solvrnt, rrt a ¡ù 2t.0OoC.

lbr rrprt{rattl vrlsr ct ll0-lll ce.nlr-l to, ¡hr dllf¡nnt polyrctdr

.¡rr. rrltù r soN¡tb ..tþr3. et lgt to llE cG. nh-t Uy at" ntbod

cæ¡ly ur.d for pnt¡l¡r.lll lhr rpprrot rolel lolu of 3bl

-rtfr!l, -€aEt-CU-CU¡-r 38oup rg crle¡l¡t¡d f¡r d.!r fcl n|¡o-Ù¡enlc

¡ctd llrtrd by Gohn rnd ldnll.lll l-ttrrtloú hdlcrtrd rtrt tb¡

¡dtltlon e! r rulploatc rcld ¡fc{P to tb¡ b¡¡¡¡¡l¡ rtn¡ rrr oaly ll}¡ty

to prcducr r ¡¡fl chra¡t la th¡ epú6ù nl¡l vcln brc¡ur¡ of tt¡

cnprurtln¡ rftrat of rl¡c3ætttacslon tbet ¡uult¡ æ lml¡rtloq.lll

lr¡p.r od Krugn¡115 h.t polatrd ouG tbrt rtth plotdlt C.rtdú¡t

¡¡eÈh¡r ehrr¡rd 1o t¡¡r tb¡ orttoryletr to tù¡ rl¡ca¡o¡trletle rttrcÈt

r¡ te¡ u tbt ef¡bortl¡t¡ læ Ír cæC¡tl¡d, 1r laetr¡¡rd by t r1. or

ü.o It r¡¡r¡ ru¡c¡ól. to .¡P.cÈ r rtrrl,lrr rlfreÈ ulth fhr poly-

.3ta.û. tulpbmlc rcfd rql¡¡ r¡rd 1¡ tbtl rcrL ¡¡ tår dr¡rm ot

nlpbmrttca of b¡¡¡rn¡ ran¡r l¡ la rl¡c.ll ol rntty (Îrblr'f-3.1).

Il ¡11 rql¡¡ hrd b¡¡l rulpbeartr¿ G. th. .- .¡t t3t

8l0td¡

ltl
215

'0

,7

lil-ü¡

111.E

19t.8

1t2.ó

229.2

8[0t-E 8103d

llo.o

191.ó

El.å

111.ô

195.1

rt.8

111.1

1g{.2
Q t.o.-l¡-l)
!fl (¡¡hyd¡or¡r)
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Suchdrhltr r¡ru1t¡109'110 vltb r¡nchrrgrú potyltTrelr t¡dlc¡trd tbc

porrl.bllltt tbrt ttrr prrtlrl rolrl wlrr of thr etreÊtc rcld rrr

lterly to br gs.ttir thrn thr lfotrctfe to¡t. thr prrtl¡l rol¡1

vclrn of tbr pslyrcfd¡ rt l¡fl¡f:e dtlutl*, ll, rrtr teædr hcr-

evrr, to perrlhl clol¡ly 3bl vralrGfon la Èbr ællculrr nltgÞü of

tbr umrlc rnl,t (hblr 3-7.1) rrlthout ray tldlertloa of n rff¡ct

d¡¡¡ to r dlfftrr¡c¡ ln ttctlcltt.

(d) Evt€¡cr for tbr ¡¡trrl ol leo.bl¡dh¡
glacr ¡lretrsrtrlotlon of rolvr¡È 1l r ..r.lß1r. rrrr¡¡¡ et

tbr ¡lretrlcel .Èrtt of rellculrr la rqr.oúl rolutton tHrtrr¡611ó

1r¡¡¡trd tbrt dlffrüroc.. t¡ tbe per3trl ¡ol¡l rolur el polyreldr

r¡d tbrlr cotü¡tpoadtng trltl cæ br ur¡d to dtrtla¡ullh b¡tnrr¡

"tlÈ." r¡¡d r'lonlc .t¡oaph¡tr" blndl¡¡ ln polyrlretrelyt¡ lelu31æ1.

tltbon¡h tbr prlnclplr 1r c¡r!¡Gt' hortrt, th. .¡t D3 ol

rhctrortrlctim 1r lafluoæd by e ¡drr ef t¡ctor| laclrdtl¡ :br

loo¡1 1o¡ emc¡strtËl¡a, lt ¡rt¡¡. of tb¡ 1æ, Èhr ehrt3r m tbr

loû11ó r¡d tbt ooprrrth¡ tffrctr of lo¡l:rd 3rorry¡ blld oovelrntly

la cle¡t pr€r|¡lÈt oo polylo-.Il5 ty cryesf¡¡ ¡!. rr¡slÈt o

Itrylr rlretrulyt¡ rucb l bydrochlorlc retd oð ltr rodlr¡ ¡rlt

ultb thor fo¡ rceGfc rofd rnd ttl lodlu lr1t, r pcrltlvr vrlu¡ lot

thr dlflrrucr ta pertful rqutvel.rt vthnr of r polyreld ¡¡d t¡r

rodlr¡¡ ¡lt, Al, vould lndlcrür "ltt." bhdla3 nb¡¡r¡ r latrtlt

vrlr¡r tr¡d¡ to a$¡trt "foafe ¡ÐfPb.r." bladtlg of CounÈrrløl to

thr polylæ.

tb¡ t|rulÈr Ln thr prürnß rsrk utth pely.tts.û. r¡rlDbo¡lo
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¡cid. rad th¡lr rodlur r¡lt¡ (hbl¡ 3-t.l) neld 3b¡nfo¡r br qurl-

ttrtlvrty csa¡1r3r¡3 rltr. m-rprolflc bl'adll¡. lhl¡ cmelurfoo

.tr..r rlth tbrt ruchrd by Scrrurt r¡d l¡rn¡ tor redlt¡ pclyltynu

rulghmrtr urt¡¡ r dllrtctrlo trcb¡lq*,l17 b¡ LryoJ¡ rld llcr
trr rtudlu cf tt¡ l¡r¡a .p.cÈr¡ e! polyrtyrrar rulphmla rcld$

nd by Íotla rad rr¡o.rtlou th¡ bulr of ¡r¡elor rr¡¡rtfc a.tc¡nc.

r¡rlrnÊ3r m tbtr rr¡ polyecld. QuatltrÈtvrly the rrlur of

Aî^ - rbqrG -10 cc, prr rqulvrleat - 1r nsh tr.¡ßlt thæ tbr vrls.
ô

of -2 c,e. p.r r1r tor hydrochlorlc ¡etd r¡d lodl'rr ehlorldr ¡t 2 t

eo[c{uÈrrtlor. lbr dltcrrpüGy, honttr, lry be drl. to tbr frct

tbrt tb. dtftrruc¡ 1111 bt l¡tlsoc.d by tùe u¡t¡sra co¡o.Ê3t¡tlo¡

of cor¡nttrfør 1¡ tb¡ lndlrt¡ vlct¡lÈy of tbr polylæ' tbr gloracr

of üro rulpbeartr 3soçr on rbout l0l of 3h. b.a$l¡. rhgl nd lc

vrrlrtlon 1¡ Èh. B¡tur. cl tbr b1¡d1¡¡ of ¡hr wo eeiÉt rloal.

þ8 Grocrrl Dlrcu¡rl.o

(e)

Ålßhe$tb ln Êhll Pr.¡.83 uott e rclld l3¡3. rxrl¡¡tfæ ol

l¡ot¡ctlc polttty!.nr rulpbonle rald by X-rey dlflr¡e3loa ¡rvrrled

¡o rvldr¡cr cf th¡ erttt¡11141ßy ïbl€ü eæ br obrlrvrd vltå tå¡

?.Ír¡3 polyrtyrror, fuotretlc polyreryllc rcld bu brrn rudlly

crtttrl¡,fnd tre reluÊ1o¡.11tt119 I¡ Èbr l¡ttrr cr.. cqt¡trlllefry

rrr trrl,ftrd by trr¡la rt 11.120 nrlng rlretrs¿ dcroreopy rod by

tlllrr ad co.ryotl.t l1t'119 tt- oùtrrrrtlo¡¡ of boßh thr rbrrpnmt

ol l-rry dllfrratlsr prtt tût ¡nd blrrtrln¡racr ¡ffrcÈr lbrn

rprclmr rr¡r vlrrrd uod¡t r polrrlrlng d.cre.c.D.. Ihr ûorr
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þ11{ ft¡tr ültlr¡rnar b.Ht r tbr tr. lro¡¡ctlt tclt¡lrt:olytu
lr uJ¡rrtolrblr. lr dlrcurud f¡ rtcttc ($f), :h¡ grlrocr of

tbr rlpboúc rcld |r.üD 1¡ tù. pur'aoltlæ ct 3tl borm ¡lq
nuld br rrprctrô to g¡rrrnt ¡strtrllt¡¡tia ol ür pelyrcfd rltl¡
thr tt¡tt¡d bsll of tbr cabo¡ylta rcld ¡rlry r.rr ¡. tb¡ cbrt¡

rbold ¡ot r¡rtourly htdrr cryrt¡lltr¡¡tlc of tlr polyrcrylle talt.
tc¡b lrct¡atlc polyrttrrr¡ rulpbol,c ¡¡td ud pollr¡¡ylf¡ rrtlllt
L.d td.rttcrl hfrr-r¡d rprcarr tr thdr ¡utrctlrr rt ßtlc lc¡rr

but ßùf¡ rr¡ ¡mdtly qlrflrd.
3tr¡ålr¡ rltb ¡lct¡ocbalc¡l ¡rlbr rc Lt¡t 1¡ lbt

¡br¡nc¡ ct llqrld Jucttorrr hltcrtrd l¡hrt tà¡ rbrnr trr¡gla rt
th¡ lrotrstlc polyrtts.û. rulpholrtt 1r¡ rrr ¡lt¡ftlcntly lal ¡tr
tl¡t cf thr rt¡c:le pclynlc. ltrtlrr aldoo. cl rt¡r¡ cnntrrlo¡

blltlry tc .¡oth.r lrcmcalo polyrdr bu ber¡ tbtrl,¡d f¡n rär

DcC.¡tûrtrlc tltrrtln of ¡trß3lc üa tt trcrrgrlrr fc¡¡ cf ¡rly-
rÈbrcç711¡ ¡ctd ¡rtt¡ roú1¡r bydrorldr. Altrr ¡.rbl ra ofrdll¡fl
h.d tcüra, t¡d tår trl,rfgchf ¡rrç[t b.a ¡ñllr¡l, Cb¡t tb. lrot¡¡tlc
r¡ld r¡r rr*¡r tho th¡ r3rßcls (f'rohbll l¡flly ryrdletætlc) trnt
r tbcrar¡b lû!.rtl¡rttn Èy lt¡rrm, Itu¡r¡r rt Inlo$ tlrrrl t¡rt
¡¡ rll &¡rr¡¡ of !.strrllntlm, l¡r¡rt¡rtlrr of tmlc ¡ßü[¡¡br t¡.

tot6t1il3ÉG ttts¡ßteo trtl7fi d Íætr¡tfc plyrrtùr¡ryllc r¡l{ rur
ûæf thor¡ of thr r¡dlotrtls rcld rl¡ù ¡¡br rtÍ1113 terr rcrr¡ylry

rl llÈrtrll¡t¡ to¡ltlm clcrr t th. rt¡lle¡rattc rrld. I3 trllttd
trb¡rrlc¡rr tb.t rt tbr rE. dr¡tn ct ¡ilrtrrlfHtlor, :ü. lrot¡ctlt

¡olyntcll b¡d th. lorr¡t cb¡r¡¡ trrctlcl.



t9

trtd¡¡s cf r blgbrr cbrr¡t d.u13t ¡t tùr llcSrstl,c ply-

Ittrrr rd¡üoetr to t¡ rolrltlo¡ ol bctb tå¡ pcly¡cld r¡d l¡r
tcllr trlt by edt¡rd ccdüatncr r¡d trr¡¡fr¡r¡c¡ rralrtur:l
r.r ¡ot ¡r cash¡lvr. tb¡ rLrtlstÈt l¡ tb. robllltl.. ef rtrcÈls

r¡i lrct¡ctlc polttttnn ulphonrtr lcl, hilû¡rrr rpprrnd 3rl .¡¡L
rtth tb. rlrctropborrtlc r.ù111Ç runltr et l¡üd,¡e rt d,$ to¡

Itrotlc að l¡otrcttc polyrtbecryllc ældl rt bltþ dr¡rr¡r of r¡rtr¡l-

l¡¡tlm.
3c cf tùr phyrtcrl rtbcdt ttbloh brvr provrd ur¡tnl h

tår ttndy et rol¡31o propertlrt of blopolyrffil ultr urrl tr .3t ?t
to d.t ct cnfetr¡tl,mrl dlttrrrsê.t brÈr¡¡e 1.c3rct1ß ¡l ¡trctte

pclyrt¡lar nrlpbonr:l t¡n ln rolutfc. lltbcl¡|þ r rllr l¡ ta|-

p.rrã¡¡ et lætrcCtc rEd ¡t G¡Íe poly¡cld rolr¡lcr prcårard

f¡¡t¡¡lttc¡t Gbrt r |¡ optlc¡l lrultt 8d rrtbr¡ l¡¿nclsrlvr

.úí,d.r.. ol cbu¡¡¡ la tùr r¡d¡crd Yltcorlty' optlcrl trtrtta 8d

ür-ùlr¡1l¡ rt¡llr¡ rÈrn¡ly bdtcrtrd .trïctlr¡l dtllrnoc¡r b¡tnr¡

tb¡ Fc ttp.. of pctyrleecrolYto.

I¡ th. ontfc¡l rot tlc rtcdlú tbr qr¡frlE¡ rlt oú lrttrctfc
potyrtyr¡r rrlpholc ¡cl,d ru tct¡d to 3tV. r ¡ür¡ß.1 rer'oerut of

cptlc¡l ¡¡trtlm ßto tùe eolrnrpondta¡ rtrctlo rllt rt lùr ru

coro[t8.tlor 1r lbr rn rchut rt 3h. l.I tCP.tlturt. lbtl

r¡rrrð útth ¡ld.lrr Í1d.!ß. ol .túuctnrrl dlll¡nnc¡t of rtrctta r¡d

hctr¿tle pclytlæfrolyto tbrt hrd blrE rrport¡d orllrr by 3chulr

r¡d Scblnrb$ tn- .ptlcrt rot¡tto,¡ rtutlr¡ of ¡hr d-trnt¡rt¡r of

froSrGSlG od ¡trotle poly-l-rf¡yl pyrldlu.

tt¡ clrrtrrtto thrt prrtlttû. lot øly bcua Ds. .3rü¡1t
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to lh. lrctrcÈl,e gclytçmr rulphooetr lon r: blfb polyrr tc ðtr

¡rtle b¡t tù¡t butÍa¡ cf, tbr qlc d¡o o¡urd r rnddn rlrr 1n

tb. .¡Cla¡¡tfæ se¡ttlctrl¡G ol tb¡ ty¡ rpf¡ufrrt lt ;o tb¡ vrlr lcÚâ¿

lor ttr rlr.t tÐ.s¡trür-l¡J¡praült rtlßtle pelyrold-prcfbvlu

cqlu, prwldrd lurtb¡r rvldrncr !æ ¡ttl¡turlrl dltfrnncrl b¡turo

tvo ttp.. ct potryalcar.

lbr n¡ll dltfr¡rncr thrÈ rry b¡lr breo apectrd blt¡ro

tb¡ p¡rtl¡1 nlrl tolrnr of l¡ot¡ctlc uå ltretle poltltylro¡ rul-

phonlc rcldt, ret not drtratld by pyocnÊry.

(b) Pptrl.blr nrtr¡tr -of tbr dl.ff¡n¡¡crl þctrgr+ ¡Er'etlc od

troi¡ctlc, eoltlo¡¡ 1l rolsttcû

lfüor¡|b rulpbor 11¡hr8.t b¡tur¡ tte ll¡..r roqrnc.. of

lrctrctle ¡¡¡c¡u-lc¡¡ cor¡ld gorftly prortór tb. cædttlol¡ ïhfcb lÐ¡ld

¡-l'1r5 nry oú fü¡ ¡bovr proprrtl,crr .Gdtrßt¡t1o¡ nloclty ltr¡dL¡l

bær rborn o ú¡rqc¡ of oy rbaorllly ht¡b æ1rc81rr rcftbt rpæto

l¡ botb th¡ ¡trctfc od ttotrctlc pclyrtyrur rulphmle rcld rqlrr.

I! rppmn lü¡rrlorr, tbet rry of tål gllprrÈlÚ lltPorÈ.d 1r üfl

rtrll d t¡ ¡rrllrr púttcrtta¡ ¡r¡r th¡ ¡r¡r¡lC of G.ûLrr gl'orl

dlf,fr¡raco brtnr¡ l:14¡rr poly'or 1¡ lolutls¡.

I¡ cdrrv¡urlûg to ¡¡plrt¡ ch¡ dltfra¡s l¡ tlÊrrtfo

brh¡vlou¡ of f¡h¡ th¡r¡ ÈtP.. of polynrf:hrcryllc æLiI, Xrgprr rlt al.fó

obrtrvrd tt¡t tb¡ rr¡ur¡d p8 vrlurl oú tbr .tT¡¿lotrctlc polyrald

.ß vrlou¡ .t¡t . of tbr tltrrtlæ rgtrrd clorly rltb thol¡ erl,sl-

rt¡{ f¡¡r tü. tb.or.tlo¡l uctt of f.ü¡ ad HrSgúrlot ¡htoh rr¡

b¡¡d oo r plorr ¡tfr¡g cnlørrrtleù c! Èlr poly.ßld l¡ rclntl¡l.
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ly portuhtt!¡ locrl brllorl r¡tlø¡ ltr tùr l¡ot¡cÈla ch.lú rlt'h ,

th¡rr Dranr rnltr p.r tstl tbur rorhur rbmd tbrt thr crloul¡t¡d

cbrr¡r drnrlg of thr lrot¡otlc polyrtbrcrylrtr lm cotrrtpondtd

tc tå. bl¡b rlur ru¡¡trtrd by tbrtr erprrlrntrl rlrultr. l! r:bt

ra ttr¡, hærrrr, tb¡t ürr. crratnl to polûÈ out tür c.atlot 3A¡3

hrd üc bc r¡trcf¡rC ln rttetlût to r*plefa thr tltntlan brb¡vtour

l¡ thlr ue/, r.p.cfrlly brcr¡nr of eonfllcttüt rvld¡nc¡ lcr tbr

r¡lrt¡csr o! hrllarl totr¡ rvr¡ ln rolutlo¡r of rnchergrd lrst¡eÈlc

gclylrrr.lót2t ïhetb¡r lr¡ærrrtr rprculrtlo üa rrplrtn thr

rrprrlratrl ruul3¡ t¡ thlr rorh rrrtar to br corld¡¡¡d.

tbr prrræol of llrftrd brllcrl r.Gtlo¡r 1l tbr polyloa

chrh uould c.rtrhlt br co¡trt !ß ïltb Èbr ¡bovr llndln¡r of r
btfbrr chrr¡r d.'uftt fcr tbr lrctratÍe polyrttrr¡¡ rulphoartr lon

Èh8 tb. rtrs3tc pclylu. It rbo t.ü. ltlrly cb¡t I ltrr¡ttt ro-

hr¡cnnÊ of optÍcrl ¡otrtloo et tb¡ qutnlar r¡lt of tbr l¡et¡ctlc

¡cfd ca¡td cæorlvrþlt rrlrr tf rr dr¡rrr of brltctty utrtrd ln

tbr pcl¡nrrlo eb¡la. lurth.ruar, tbr ruddrn rlr¡ t¡ tùr ¡¡ttEe8lo

sorÍllcl¡¡t of thr dyr wrt r ûlrr!|r tq.ntB!. tn¡. rù¡¡ tb¡ fro-

trctl,c polyrtynm rulpbctc rcld-p¡oflcln¡ ccplc 1r bmtrd,

could br cnrr¡f,útlt tltrrgrrùrd u r ruddra cbrn¡¡ tra lbltrd
hrltcrl rr¡loar of thr €h¡fn to tlr. rr¡lr coltr rhlcb t¡ cb*rcC*lrËfc

ef ¡t¡ctlo polyrlrctrolyto, Hü.ulr, !¡Gfl rn porltlvr rvldrocr

of b¡llelÈt 18 lrot¡cÈlc polyrhltrolyte æluGfonr 1r obtrf¡.d tb.

rbet rrplnrttot ca br tr¡rrdrd rr ¡o rcrr tbæ oolJrctun. Prrùrpr

r¡ tor¡rrtr bú ru¡gotedrlz' ,a...crrgulrrftt r¡t tryor r r.lrtrlotlor
t
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æ retÐ¡.lbll ænfotrrtl.onr (ccnfo¡rrtle!¡l rf¡ldfry) ol th¡ chrln,

¡ot r.c.nrlly hrllcrl, ubtcb cculd rlro lud 3o th¡ obr¡¡vrd

dlflrn¡¡¡r Ln phyrlcel prop.rùl.t.
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firllrr, Iv
xlllrpslâL 9ß1^I¡,

ó-1 Pcly¡trtrn¡ Iæf¡¡
(d at¡ctl. lcbrw¡r¡¡

Sqlrr 8103, 8108 sd 8109 v¡rl lrrypll¡d by Dr. J.l. bddt

Dor l'byrlcd l¡rr¡¡eb Lrbor¡Gtrlt (llldlnd, Hfcbltn, U.8.4.). thry

hrú rot¡bt tv.tr¡. rl¡erla vrt¡Ét¡ cf rl4?00' l6tæ0 od 19!o0o rltù

n \^/tç srtle ef 1.05, 1.08 üd 1.0ó. À11 ¡rtr oorpbelr X-rry

llltrrctlo Drtt rn..

(b) ls.p.arttc et ltcSrcttc polvttrs.¡.

llhr prrparSlot rr¡ c¡rrl¡d ort l¡ r rn¡rr tut3..È.d by Èb¡

¡r¡ultr cf Ovrrttrt.r .t d.l r¡l.t ttr hrtr¡e¡o¡ø¡ crtrlyrt tot¡d
f¡c r !¡1 :rllrcblçl rld¡tr¡-Étaln trtrrchlcrld¡ rlrÈrrr.

Ittrr brlll¡ 1l n dr orrl ter 2 dryr rt l¡l0-lÓ0'C, tål

ryp¡r¡t¡u (ttfrn ¡-1.1) rrr rrr¡úled r¡ qrlclly u porlbl¡, rvrcurt ¿

lndl¡t¡ly od thll tlu¡b.d ültb crnfally purlflrd ¡lt!ût a. lh.

proctdrrr r.r rap.rG¡d n m firùbrr cccr¡lerr dtrr uhlch tibe rrery-
rr¡l¡d lrflcl bt.d. rtlr¡rr urr glrcrd 1l pcrlttm üblh e pelltlrr

¡lt¡o¡u prrrrúrr l¡¡o thr rpptlttur rr¡ rrl¡!¡l¡rd. tf¡þty rl. of

trltrcbrçl ddllr (¡tbyl €erpcntto!, Ilt forl, U.8.1.) r¡r dtrSlllrd

rd¡r ¡tð*¡d D!.r.rr. r: 114-11ó'C 1¡Èo lml Â nùfl¡ rÈ ßt¡ rn ¡tr
It rl. el tltclu t¡Ërrùlcrld¡ (l.D'E.) Ì.blch b¡å þro prwlcurlT

nth¡rd rltb tl¡¡ly dlvldrd crpprr (1. XrrcL, D.¡rttdt, Grnrry) nlrr

rltro¡ro tc tlbt¡r boln, rr¡ dlttlllrd rt 1!6oC lnto fu¡l l. tb.

Uo ctrly.t cqü.ntt uttl tôo r¿d.d lttprl.¡ rttb rtttrfr¡ l¡tc tb¡
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Flgure 4-1.1. Apparatus for thc prcparatlø of Lsotactlc
PolYstYreae.
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l¡l-ccrlrd trrctl¡ rr¡r¡l ¡t r*b ¡ r.3. tbrt ttr te.lr3r¡r rurlr¡d
brlou l0oG ¡¡ tùr b¡¡n rclld crtrlyrt tcr¡i. ly¡ hnd¡rd rl. et

¡cfll¡d a-brgtur rr¡r trrctlanlly dlrtflld lrtc furl I r¡d tlm
rda.d to !h. crtrlTrt cqlrr. llmlly 200 rl. cf ¡wtltrd rçrrar
rr¡r l¡3¡odr¡td tlt ttr rtfr¡rð crtelytt .¡tDür.lm vt¡ !r¡¡¡r1 a

rüllr tùr trryrrrt¡arr rrr rrlntd!.d ¡3 0-10fC. tt tq.r¡Gurr cf tb.

¡rrctln rl,¡tutr rrr Srrdrrlfy retmd to 70 t 0,ttG rttb r tu¡vls

cntrcll¡d o11 b¡tb. lltrr 21 h,æn ¡t få¡t tJrp.rrtrrt tl¡ ¡r¡stlc
tluh rl c¡ol,¡{ to (Þ5tc .ll {00 rl. et r:br¡ol ürt lrst rlcrly .dd.a

3o tb¡ ¡rrctlor prcd*Ê f¡r furl l' tollerrd þ rtlrrlE¡ tor o¡
bcrr. lh¡ e¡udr ¡clyrr, rttrr rla tltt by tlltnSlol, r¡¡ rrrh¡{
nprr3dly rlßh 10t bydncblcrlo ¡cfd l¡ rtùuel to rrvr tlr crtrlyr:.
Attrr ft¡tb¡r nrlln¡ rltù ntàn¡l tr rcrr rtr rctd th. arl.d

pn&ct n¡ nllu¡d ult¡ Þcflh¡ l-ürptr¡¡ far 10 bo¡r¡. [.
ttltend pclyrty¡¡¡r, rftrr drtl¡¡, ür¡ r.p.rt ¿lt Grrrtd rltb rttyl
r:þ1 Ltn 2 trr prfolr et rbort I harr þ ¡ìrrn ¡trctlc polyrtyrrnr

t¡r thr lr¡eltlr lrctrctlc tcll.
!n pnperrtla¡ rrrr a¡¡rtrd .¡t r{ tbr prodnrü üllt ¡L.

btbrr nltll¡ polrt r¡r r¡d 1r rûtrqcot rctL. Trrltlc¡tln cf

rt rros.¡rfrrfç rr rrd¡ by l-rry {fffrrctlo ul bf¡r-rrd tpætroropy

rrlU rn¡l¡å tfb. (t¡ctlor l-lc ad 2-tb). & rttet tc d.t Ell¡
tb¡ rlrc¡llr rrl¡f: by rfuoetrt 1r ttlur r¡t b¡¡¡¡r¡ rlt rrttrcorf-
trl d¡. t Èb. trc: tbrt r cærtd¡rólr prcpcrtlc cl :h¡ profut rr
l¡¡olth Lr tü¡¡¡ loh¡lt¡.



Itr

(d lul¡fl#r rr nm¡
(1t ¡f¡np*ur ¡]$fË (-llt ¡rb¡rLl 3î, !rtr-

ttlb' ll¡.t rr fdtl¡a bf frrlllr üä| Ir llda dr ûl¡1, r
Ilrür (rFtr ryrfÈ*¡l x ra rrt-lr-tl rldt:.

(ll ltm nnf .t t tr&t$ rr rrflr¡ frr¡lll út
IlürffE¡..¡[,ft.f.f. H,rlr) núrf ml ü,n
rftL !ütf, d.a lf rrdn üm Íf.a rdrl: -t¡d- lr û. aú
rl .Ût trc lrrrrl aç. ra ü: m ötf$¡.a frlr ¡ .InF
I r lI E nm rw rhrlr ¡|ñrr Hf¡f& l¡ûn rr
h rrfrl¡ra Srüff rt rçur r. üü-lt¡rtttlrl r r nFUr tû
r rrrl ff- el| f¡ lmur afn¡ft iltr r .û L h¡lr l¡
b ltffi¡ rh ll tlls (¡l-.1ð.

(tD f¡r¡ rrr+ gÇ d tùût ttå f.a f.r û-r r¡mf
llrr úå ¡rmra n¡tH. rd¡ d rrfrt úû ns llxtt
lltr :r ¡nrf ürr¡} r rltn r¡nrttf -üg ü âht
rfFlü rrff¡r¡ ra h fanür¡fft ürüfH" L lnclr

-r¡ 
lr¡r rt tl'ttt3 r ril ;rrr natr rtr tr r lry ;rl; Þ

rrnnf ,t J 5 JU tnrl ¡rtr ülË. It r r.a r HIJ
* ãtl- (l-¡¡¡,

lf, llm ¡ rll Fltlr d tndnd I r{F¡û ll rrr¡l
út rtlt f¡¡lt r$ù m*llrl þtn d rlr € qnfr
lüilr|r'l r tqr ñt f Ént r rfl¡l ra ü- ltrüll¡t r
ftt ü¡ ¡¡l fnh.f

(t) ItÈl,it¡ ìm n ¡rrrl llrql r.düIa rldrl
rl: ra ür ü.a fE dt{¡r ltnfr ttr.¡ tr n lfû.
t' fhrüt .t rtu{ Ëlr¡ tt,tt3 rr rûl¡âl r t¡r*lrrl ll¡tllldr.
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b2 lrrctfortto cl lrotrctlc lclr¡tr¡r¡¡
(¡) Dl,r¡olutln ¡f th¡ oob¡r

l¡ th¡ ütctnr {¡frd lrctættc ¡clyrt¡rnr rr¡ ¡dd¡d r ¡r¡ll
rtu of tolrrs. nùfch brd bra pslfld by rrtlulll¡ crrr nrcnst
nd lrlrd orr¡ rcdlrr rrl¡r b¡fotr lhtlllrtfo" aftrr rtüallt fcs

tro d¡t lù¡ roln ur rrd¡ ç tc l!00 rlr. hr¡ ll¡¡olrtln r.r tc:
tpgt¡t¡t ¡ft¡r ra tln, th. rûß¡n tlr b.rtd rt çprulrr3.lt 100Üc

fcr trrrrrl hotn. tbr coa¡ld¡trbl¡ mt of ¡¡11'5 rblcb ¡anf¡rd
l¡rol$lrr u.t ¡rlr¡d þ clrrtrltr¡rtlo fcr Xl d,¡ltæ rt 10r@0 trpol
r¡f¡¡ e Epfioo rdrl L prrgrn¡tv¡ crntrlfr¡r. th¡ cratrttr¡rtt rrr
tå¡l rrdr try Èc 2.5 llt¡¡r rltù tohn to ¡trr lü¡ rtsch rolutf¡c rùlcb

rr¡ r¡rd l¡ rtr tln rubæqrrnÈ lrretlartlüt.

(b) lrecttoq¡ttoo proc¡ùrr

Ar frra3loü¡tfo of trotrcttc pclyrt¡tr. by rùr ¡daltla ot

rthrqrcl t ¡ tcl¡3lol ll tols. brd bro srpcrtrd to trrrct rr
llttfcrltl..rÚ aålr rthcd vrr ¡rrd ln ßùr tlnr rttqt. lt¡ tr¡ctfc-
rSln tpptsrÈrl hr¡ btr¡ prrvlcurly dr¡arlbrd.l

l rrrú¡rd rolu of nt¡brnl r¡¡ rdeð þ th. lrctrc¡lc
polfrty¡s tdrtlc (t0O r¡r. ef rtccl rolutla rrdr ç 3. l.t lltru
ülth tots.) thnrqt¡ I tt¡¡ ,.3 lnGo thr cutrr portlo of fù¡ tt83.¡
.!..,ld by rtlrrl{ .t tbr tolntlæ. lbr tqrt :st rü rrll¡rlrl
r: tO'c by nan ct ¡ r¡trr-lrtb. a rt¡¡¡ ür. .r.rt¡rlly rr¡ch¡{ 13

útcb C:Lr rolutlæ ¡rddnlt brcr oprlrrctrt ls te th¡ s¡rt ¡( fb¡¡r
lrpürtlm. Afùlr th. rddftlc¡ of r rll¡bt .¡c..1 et ¡n-relvrr¡t fù¡

lrrc8lñ¡tln vrærl r¡¡ plrc¡d ln c¡tùrt rrt ¡.-Ðr¡h rÈtcL rr¡ tbrlt
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hretrd (uurlly Êc rbout {OoC) u¡3tl thr tuttldlty dlrrpperrrd, Ih.

hco¡rnrour rolstlm rrr ßù¡¡ nn lnto e lrt¡r tlrrh uôfch rrr plrcrd

tr tù¡ rrt¡r-ùrth rÈ 30tC nd 1¡l¡ omret¡bt. lül rr-prrclplt t.d

pbu, rhteb b¡d ben r.p¡rrß.d ft¡ tbr ruprrr.tet relutlæ by

drclrtfag thr l¡tt¡r b¡ch lnto th¡ frrctlm¡tlon rrr¡r1, ru dluclrrd

ta bot Solr¡r¡¡ r¡d tlr¡ tù¡ t¡ot¡GÊlc poly.Ètru tr¡ctla rr¡
prrcÍpltrtrd by ¡prrtlagt th¡ rrrulÈmt .olr¡tlæ tnto nttr¡ol.
lddltlon ef, nr¡ r¡tbr¡ol to tbr ort¡lnrl bull, rolutla ytrldrd turtbrr

frrcatæt.

Ibr sæ of rÊl¡r¡o1 r¡ r ¡ol-lelvrac lrd ¡t r11 rtr¡o ol

thr frrctlo¡rttoc Èo th¡ pnclpltrtle¡ ef r coa¡ld¡r¡blr ss! cl

relld golyrr a 3br rltr¡r¡r dut to ¡ loc¡l b1¡b coneætrrtls of ¡n-
roh,rnt ¡t th. pofot of rntry Èo th. rolrtlæ, lär preble rr¡ ao!

rlbl¡rtrd by um of e rprry trc,hnlqur.8 tor tblr r.r.eû Èlbc rrnellln3

lsur f,r¡etfcrtles¡ urrr o¡rrlrd ouÈ url¡¡ r 601 nghrnol-óOl sollrú
rüt$!. .r !cr-.elv¡st. B¡ch lncÈlo¡rtlæ ylrldrC E-10 frrcclo¡r.

(c) Chrncarrl¡rtÍol rnd a¡bl¡¡t1æ et frrcttc¡r

A rou¡b €h.cf, e'¡ t.ctlcfCt rrr ebt.ls.d by drßrntlrfry thr

rrlttn¡ pcürt (lrr rctfco t-!b) ol ¡rcb trrctlo, ¡r¡11 qsútltlü o!

íblcb hrd blra ¡rflr¡¡rd fo¡ {-t bcurr rtt¡h bollla¡ ¡-brntrn r A

.hrrp rltfng pot¡t ol 230 t 2'C vrr cbtrh¡d ts ¡11 c¡¡¡¡.

Ylrcctry fa br¡¡rnr rÈ tOoC (r¡r ¡rc¡Ím l-ô) ylrldrd

ntroul¡r rrt¡hÈrr üùlcb vrl,.d brÈrr¡¡ t.6 ¡ 1o{ to !.9 r 10Ó fcr tlr
vrrtou¡ fr¡ctlæ¡.

oa th¡ b¡lr cf thrlr rl¡cslrr nl¡btr, r1ÈrÞ1r trrctlo¡r
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r.r. .db.d ïb11. ttlll l¡ relutta tc ¡lvr ræu tl¡¡l lnctlcr,
tl-t7. I rc¡b chrch n dlrprrrtty ty trrbldlr.t¡le tttrr3ferlo
lrtr¡ troprcpccl r ræ-rchut, l¡dlcrhd Ètr prrrocr of r ¡nll
snt cf bl¡b ¡lrc¡lrr nf¡þt tptclrr 1l thr lov rhcrhr urt¡bt

lnsËLo¡¡ (llt¡r¡r {-l.l}. Ar . eãr.{rõc tlr crbl¡.d frrctlonr

rlrr rcr¡bly nr-frer:tc¡t¡t by dlrcrr{ln¡ tù,r flrr¡ trrc¡ ot

pnctpltot rblch çpteni a tddttlæ ol ¡cr-tol'rrrt to ¡olutlor ¡f
:Lr f¡rctfoc..

a-t

(¡) I-rrr dfffrr¡tfa
l-rry dlftrretla photogrçbl ü¡rr trl.¡ rltb r lhlllgr m1010

fltttntt.
(f) lo¡?rCtr.r.

&etretlc polyrtt¡ur prdrr rprclrar, tlcù brd b¡¡n s¡d¡d
l¡ bclllr¡ rürptnrl l* ló bcrr ad lrl¡l lE r¡ orr¡ rt 1ó0'C tor

rrrrd hrrr, rrrr prcLrd llto qûrr3r cçl,llrrtrr -d rüt¡tlol pcrdtr

pboto¡rrnbr rrrr t¡L¡n vttb rlcLtl-ttlt¡nd C¡ß ¡ r¡dl¡tlc o tlrt
Isd¡rt¡l¡l (IllcrÖ O, I-rry ll,lr. thr rT1. to ltl¡ ll¡t¡c¡ rrr
4 c. uJ ¡t¡ .¡p.û¡sl tlr l-t hcrrr. I¡ rn c.t r thr l-rry

¡ùo8o¡rrphr rrrt C*.1 vlfù ¡ lbtltpr ?¡110¡Õ porùr Grr.. A nlt
prllrÈ r¡r u¡¡l 1l tb¡ crrr et .t ctlo poltttt¡ur.

thr l-rll dlllrrctofrc rr¡¡ obtrfnð l¡¡ tù¡ ffl¡r b7 rlr¡
rlth¡r r lplrc X.{.1 ff &rlyt¡ol cr r Joycr-l^orbl a.r.l,3rr3.r
(e.Ë..b.d, tl¡lnl}. &rlyrlr et :lr dfllr¡ctc¡rr tr ¡tv¡ tb¡

dr¡¡m of cyrtrllhtty o! orcb lretrctlc lrrcSlc¡ rrr c¡¡rl¡d st 1l
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VOLUME OF NON-SOLVENT

llttldfl3rtr3 ûfts¡Gloû of t3 la brnr¡¡¡ (¡ = 1.50)

Ãt-i..Dtnp-ol (l' l.3l) ll !il-lolll¡3' l¡¡w
i"dtcrtri rir¿priltto ot-¡ Èr'o' ot htsh rl¡oul¡¡
urflÞC rPrclo.

llrr¡r lþl'1.



lló

tlb¡ rnn¡a püo9of.d by Irct.ll .nå rr¡d rÉr.quotlt by lrfrde nd

co-'rs¡t¡rr.ll ould.d by tbr rort of Chrllr .t .l.lt r dlftr¡ctl,r
err¡r lo¡ rtrcttc polyrtyrrm r.t cætt¡ucttd úorr ßh¡ brrr lt¡¡ cl

tbr dllfr¡cto¡8r for ¡reb lrct¡cttc tqlr.
(¡) Dolvrtv¡¡n rgl¡bole ¡cld

thort ln¡thr (1.5-2 c¡.) of qsratr crplflrrto' ttelrå rt
om rad, urrr l¡rrrtrd f¡¡ rrrl1 velrr¡ of eerc¡ntrrt¡d rclrttc¡r ¡f
poly¡ttno¡ rulpbodc rcfd cr thr rodiu polynlt. ly mtrry
w..u¡ttü üttbl¡ r dillccrþr fcllcUld by r.|tcrrtlcn of thr prÚrrrr,

tbr crplllrrlu rrrr flllrd rrl3b tbr polyrhc3rclytr ¡olntton. ftrt
rrrr :hm .uppest d vlrËlc.llt 1¡ ¡ d¡¡lcc¡toa ot¡a pbrpboru p.¡È-

cld. ¡t roa !.ry.rrtusr ntll rvrperrtfoü ra¡ qlrll ad tbm th.

prccrdwr ur. r.p..3rd o tro !¡rf¡b¡r occr¡lo¡. Aftlr tættn¡ tbr

l1¡¡l urylu crrr pborphettr prltøldr rt 90-lO0'C lor rrrrrrl dryr

I-rey pbctegrq)br Il¡t td¡.Ê r¡ d¡¡crtb¡d rbor¡. ln rttrçÈ r¡r rd¡
to obt¡ln .D.Gbû. ¡rrltrblr lor l-ny rrlrlyrlr by rvçoretll ot

cÉGætr¡3¡d rclutlær on glrrr rltdr¡ follond by tnarf* cf th¡

rclld :o tbr crpt,llr¡y t¡b¡!.

(b) xrlthr ¡o1¡3 dr:¡tú,lr:lo
ltr rltl¡g pctntr cf tb¡ polttttn¡. tr¡c¡ln¡ n¡r dltrnll.d

rltb ¿ü¡ rtd of ¡ Coclr polrrlrtry d,croctpr ültr rrfutq thr

trgrr.t¡¡r of a u¡cslrttd derotr¡n¡st by rbort 0.!-l.0rG prr

drrt . Ibr rltlag polnt vg trl¡¡ to b¡ tbr tqrr.Èr¡r rt üblch

:he polyrttf.n pütlcl.. a tù¡ {¡trtr tlldr c! tb¡ tr¡r¡er r¡mrd
globrlrr rbrpe r¡t bltrfrl¡¡r¡t rtfrou dlnpplrrrd. ttl crl¡lrrl



tlt

r?p¡r¡È[, düertbrd by tcflra,
tchslt¡.S

1{ ur¡ ndlflrd r¡d crltbrrtrå by

(G) 3¡¡cttlc vpla
ü¡ drn¡tÈt of tù¡ ¡a lll¡ trbrt brd br¡o umd f,rr tb

l¡trr-rrd urlyrlr n¡¡ d¡t¡rrt¡rd by r lletrtlo rthcdlz'lú urra¡

¡odÍrr cblotfd. rsluGlør ef L¡cr {.ultt u Ghr flotrtim rrdtrur.

!y dllrtfcn ol 2.1rO nl¡r rcdln chlorld¡ relstfo et t5'€, ¡ ¡rrft¡
rt rt¡bt rodÍur ùloridr rclutÍe¡t t*b ditfrrtn¡ lE drarlç by 0.002

¡..cr.-l ursr prrpr¡rd rlth tb¡ l¡nrt d.û.fÈt brtag 1.0ó9 F.cc.-l
¡È !5.0rC. ?yru tnbu, tlttd rltb rtoppttrr nn flllrd to ! cr¡.

fr¡ thr 3op ultb thmr rclutleo¡ rnd clqd rrrtlcrlly to I vlbs¡tlo-
trrr rrrypert .o tbet tùry n¡r ¡lr¡t lnrr¡d 1¡ r rr3.rlårtt ¡t zt.OOoC.

Ittrr t ry.rrtun rqufll,brrtlæ ct tå¡ rolntfonr trr¡ntr ct polyrtyrur

fth rblcb brd bro r¡rbrd ln rtbuol :r lrysm rh.lr u.ttrbfllgyrll
nrt Gû.tdly trr¡rd ln tb¡ rodll cblosta. ¡olrtlo¡r. lhû a.¡¡ltt
cf th¡ lll¡(+0.o0l ¡l.ca.-l) -tn.padrr te tbrt of thr tclutlo ll
rùtcb 1È ru¡l¡¡d rrrpodrd s'r¡r I prrl,ol c! Aro 3o Èh¡rl boürfr

lb¡ d¡¡¡ltlc of tb¡ ¡clctlü¡ urtr l¡t¡n1¡¡d by gTanÈft rnd tmd
tc rgtre vltt tù¡ rrl¡¡ crlcrl¡trd trc lùe l¡r¡ rlrrlt¡r, c, rrfr¡
tùr rqurttoarlt

p - 0,997015 + 0.0ô210e - 0.0021{lc3l2.

(d) I¡lr¡-rrd ¡¡¡lrrl¡
tb¡ tú¡r-trd nrlyrlr rr¡ errrtrd ort bt r.h3 r lrttla-Ilrr

drubL brr rprctrrpboto¡¡r (rol¡f ¡1) dtb r.Cl opÈlcr (15O0-|OO ...-l)
nl Kt¡ optlc¡ (roto-{oo .r.-l¡.



llt

(1) ?olr!ç¡.rn

tb prrprr¡tlü of pelyrçror tlf.r Èfuü t¡'al cetrltt ¡3

¡r¡nltr prcçd tr¡ubl¡re.lt b.t t.b¡ dltflðl3t rr¡ trtlltrctotlly
Jr.EGr. by rddlq tårlr dlopl of ¡ ¡clutlc cmt¡lrb¡ 0.O{ ¡1.

rqlr f¡ l.t r1. ct cl¡lc¡otc¡r !o r dc¡oto?. rlldr ü¡ th.t¡, rttrr
rrporrtlor r.¡ cr9lrtr, rddlg . híD furtabrr ltyrt|. lhr drlrd

Itlr n¡r Ðr1r{ tr r¡ d¡ ovo ¡3 lttrG lor 1ó hsst ad tå¡n

rlcrly c¡el¡d 3. r'ar tq).ratú¡lt.

fbr rrlrtlvr lrt¡n¡ltlu of thr nquirrd rbrorptlo bnd¡

nrr crt¡rtrd by drrrlry brrr 1lr.1l ., .Lon ll¡ tl8¡¡r (l-!.1).

(2) ?clrrlÚ!¡¡¡ rsl¡bmfc r3fd

Dr¡. to by¡rercopic ¡rtrrr ef tt¡ pclyrctd 3br potrrltr
b!d,d.-¿trc t¡cb¡lqrr lmcrlb.d Þ EGt ua Jor¡¡¡D t¡r u.l.
tetúr¡¡ 0.011-0.011 ll. c! polyrtt¡u. rulpbal,c ¡cld ¡d O.lt ¡r.
et pctorlr btufdr n¡t dtrclrrd l¡ a-5 rlr. c! cnluctfvlSt tr3.t
li e |ÚrU f¡rm-dttl¡g 3û.. l!ù¡ lrrrr¡-t¡t.t p¡côlGr rr¡r tt{¡l
tsr I dry. f¡ ürÐ ærr phcrpborru pod,dt b¡forr b.h¡ ptr¡.É¿'

1¡¡o rbrt 3rnrprrrat llrcr ln r bydrulls nrldta¡ p-r..f r lË.

rçlo rrrr rt úrd fa tü¡ ¿rrL ll r {¡rtcc¡3cr t¡rt ¡toryhcr¡r

putcldr ûø lot brlt¡ L.ó.

a-t Vbrorltr

lb¡ Ortr¡ld rtlcntrr rr¡l rr¡ trlttrb ttra.rar lprclllc-

.tf*10 ùrll¡ (Ic. 1) rltb tb. .¡t ?!lü thrt r d,¡iry brlb r¡r dd.d

rbcrr tlr rchttñ ¡lr.!¡clr to r11r lll¡tlor ¡o h r¡dr rltbrr

l¡Lr vl,¡¡eßrr. th¡ dlnrla¡. of tll vlrcntrr ñDt rrh tårt
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tib¡ Lf¡rtlc .¡.agt cott¡ctloa r¡l r¡d rff¡eÊ aould br tr¡rrdrd u
rr¡ll¡lblr ln thr prrrat rcrt.

(Grntffrry lrn¡th lt cr¡.¡ rertlq loln, 10,10 rl.i
urt r flor-tlr rß !0.0009, ¡5ó.1 ¡rc.)

(r) lclyltvr¡¡¡ 1l bo¡¡nr

t¡¡t¡r-drtrd polyrtynæ rqlrt ïllcb brt blrl drlrd to
Gûl,tat url,fbt rt Ó0'€ la yrcrr, nrr df¡rolrrd ll t0 rll. of b¡¡n¡¡
¡t !0.00oc 1¡ rtuårrll,rd flr¡L¡ by tår ¡onrl ptu*d"n .2l rlch

frretloa, 15, r tare. of rudl¡tolrrd polyrr r.. lmrld by prr¡rrr
tllSrrGin ¡t ¡ rlor r¡t¡ tb¡os¡þ r rfntrrrd ¡llrr llltrr (pru¡ltt ô).

lvrprrrtic¡ of poÊlou of tùr ftltrnd rol¡31¡ ia ¡old-plrtrd,
rc¡lllur rtml, r¡l¡bfr¡ br3tlu üorrd r:b¡t tbe l¡¡elsbl¡ rrGr¡lrl
u.. I ¡¡¡ll¡lble prtt ol tb¡ totd frrctloa.

alt r d.t trt¡14 thr llortfr ct b¡o¡¡nr ¡i t0.00 t 0.005tc

t i 0.1' lrcol, trl3ùlr volu¡ ol r:ocl, polyrçtrnr rolutlc rr¡t
.dd.d edr ¡tt r thoron¡b rtrtg rltb drt rlr cr rltrtl¡l rrt rdJnrÐlt
ol th¡ l.!tlr, tùr flortflr, t, of {lftt¡r¡t cüGo¡srtlcr ct ¡br

polyrr üllr r.trtrd. fttb thr *r¡roô1. ..tryÈln tt¡3 3br

drnrlSy ct rob¡lt rnd lclrtlæ rr¡r rqlrl rt tù¡ cão.a3r¡ßlou utd
l¡ ùtÍl ¡olh, lùt ¡¡l¡tll¡ rlrcc¡lÊfr llr, lor ¡rcb polyrr ¡olrtlo ru
crlclrt¡d fru tte rrtlc rü tlcttn for rolrttet od rch¡t. tb¡

btrl¡¡lc vlrcollç urr tho obtrf¡¡d f¡¡ tbr cæ lEtrrcrpt22 ol
plotr ct nrrle raf I U nr ¡¡¡lart cetc.ttrrÈlæ.



ul0

õ) loly¡tv¡rar rulohmfe reld roluttæ¡

lbe Otãnld v1¡cnt r rrr ¡lrc ¡¡rd to drt¡rrú,¡¡ tbe tc¡rartall
d¡p¡¡drr. ct tt rrduc¡d vf¡corltt ol ¡t¡etlc ¡é lrot¡sÈtc pclyældr.

th. flrtl¡ ol dcrùlr ttrtfllrd d¡-lcl¡¡ó rrttr rr¡ drt¡r-

dl.å tt r núr¡ et t¡ry¡r¡turu brtrro t0rG ü¿ !5oG ln r rrÈlt brlb

rrü¡ r clor¡d ClrOnlt to rfal¡l.. Itlpos¡t16. fhr rrplrtrnÈ r.l

Itrl trpotrd rtl¡ ttot¡atla (tt-tr) .sd rt.stlc (810t-ü) potyrty¡r¡

r¡lpbmle rcld rolutlont rt r G¡¡c.¡trrtton (!-O x l0-3 ¡r.dl.-l) .a

rùlcb ttr rrGr of cbo¡r of trdrctd vllcotltt ültb Gücl¡3rrt1-¡t ,..

núl. Dlr¡ohtd ¡¡lr rr¡ tu¡¡d frc th¡ relrtlorr ¡¡ t&. bqlolE¡

ct .reb r¡rt.. cl rxprrlrntr by rrd¡r.tlo e! tlhr pttttrú. ¡boTr fùr

rolrtlor tr t:b¡ vtr¡ntlr.
lbr ¡rlrtlrr vfreorl3y et th¡ rcl¡¡lcr ¡t ücb Èqrs¡3usr

rrr dr:¡¡ü,¡¡d fru ¡hr r¡¡lo of ¡ùr flortfrr for thr lol¡tlc t tå¡t

lntrr¡clrtrð ler ürt r tr¡ r srltbr¡tl,a ¡rrpb. f.û..¿ rflce¡lttu
n¡r 3l¡l crlcülr:.d url¡t mc.rtrrtln¡ úlcb bd Þ..¡ cortlcC.d tor

dmrtty o¡-¡..rt drr to thr rrrlrttc 1¡ 3rrytntrn.

¡-l htlc Ptrlrur br¡rtrnt¡
(r) aso¡ntr¡

lt¡ rmtr¡ urrd rr¡ thr Plnrr-tt¡ÞfJl typ rçpltd by

tolyrr Crntrltoüt La¿., t¡¡lnJ. AfGn tû¡ ¡rfr¡¡¡¡¡ lrl lol¡3lln

crplllülrr brd bræ vrrttcrlly ¡ll¡¡rd tbey rrn rbon 3. be ¡ r¡¡ch¡d

pdr ry ¡retrtly rddtg rolvut þ tbr flß.t tüL.ß od thr¡ ruurll¡

tt¡ ælvn3 Ll|l l! ¡r¡h crplll¡ty rrlrå r crtb.tct r ¡.Ll¡t t
0.001 ¡r.



nl

Ultrrc¡llr frtrl¡r t'r ldrú¡r f rc ll¡úrr¡llltrr Cr¡rllrch¡lt
(Octttn¡o, Grnny), t¡pplt¡d 1l rtttrou. rÈhrool, nrr ccålÈlcrd by

tr¡¡frtrh¡ rt tl bær l¡¡torrelr to rclstfc¡ of 50t ¡thrml-mtrr,

75I ¡:,hncl-n t.r, oth¡nol (tvto¡), cthael*Lll bcnrn¡, tthcol-50l

b.nt rt, rtba¡o1-751 b¡nr¡¡¡ ¡d ftnrlly 1üll b¡n¡rnr t¡ rhlch tåry ntr
rto¡rd for ôt þou¡t brfo¡r r¡¡r.

(b)

Ittrr r¡rrbltnt tb. ornSrr l¡ r r¡trr brtb vlth tcarr¡Ètr¡¡

catrol to to.o0 t o.oCIt'c, tb. dr¡¡il nlìr t .t d fer l¡rt¡tü r¡
rug¡rr3rd b¡r ?l,nrr.2l Il th.t prerrd t¡ßl.f¡8torr (æ rrt oaer¡fc¡

thlr rrr æÈ tb. cr¡r) . rarir cor¡¡c,t1o rrkfa¡ ttu turtrcr llr$d-
Itl.r cf tib¡ rdro¡r nr d¡t¡rrl¡¡d by rrrrrf¡S tb. dflfrnee¡ t¡
cçlllrry l¡vrlr rf¡ü bearn 1illd. rd etrld. 3h. otn¡.r. lË.û

lhlr r¡o cr¡rrGtlo ru n¡ll (lrlt thæ 0.02 cr.) nl s¡psoduslbL,

tår rdnrr urtr rr3rldrd s .¡tlrtr3Sct/. th¡ rolrr¡t frt rrltbt¡

trhr omt¡a r.t thrl npl¡¡¡d ¡¡ltb thr pelyrtts.!. rolutln (t! t¡
bo¡¡c¡l of lryut c6..r3úrt1æ url¡¡ 3h. prca.d¡rr dr¡eribrd by lllnrr.
th. rûücf r¡¡r oùr¡prd rtlù r crttrtnt r mr r prrtcd e! rtrrr¡l
hor¡r ntll tb¡ relrtl,oE 1rr,rl ¡¡rtn¡d .cat3rÈ. lbr rpentlc v¡r

tbc rr¡r¡3d nttå p¡r¡¡r¡rlrrly r:rm¡rr rolr3lor.

(d Grlg¡l¡ttæ el nrqltr
fbr orrtLc prrrrur rülch r¡r rrccrd¡d lr¡ rrcb ro1¡:lo¡ u

r brl¡bt, b, Ll cll. of rolutlcn, rar eor¡acbd fca Èbr rrro rrror ol
ft¡n c¡l¡rl¡ud la rtrctphrru urllr¡ thr rrprrrrlm,



L22

r (rÈnr.) - 
hP

1033.3

rürrr p 1r Êb¡ d.ultt ol the ¡clutloo ln ¡ll. prr ßs. ttttb I r¡¡
r¡ 811.06 GGr-ltl d.g.-l nlr-l, (¡/crr)L rer plottrð rgrlut c 1¡l.cc.-1)
Go ¡1rr ¡ 11¡¡r¡ plot fra thr l¡trrc.pt .¡d rlope of úleb tbr ¡rd¡r
rtlr.¡. mlreul¡r nl¡bt æd rtcød vfrl¡l co¡fflcl¡at ruprcttrrly
urn crle¡kürC.

ô-ú Scdfq¡¡trtlo Studt¡r

(r) &oerlr¡trl procrdur

S¡dln¡trtlo¡ H¡¡uafrûtr r.t! etrrlld onÈ yttb ¡ Splneo llod.l

8 ultr¡cr¡trlfugr rqnlpprd rlÈh r rchli¡rr¡ o,pttcrl ¡t.:.r r¡d o
rllc ß.!D.t¡3r¡r acËrrl unlÈ. fh¡ rctor rpmd ü¡r L.rund by trlta¡
odctrr nrdfn¡r ¡rlth r .tcF.tcb orrr prrtod¡ of ¡È l¡r¡t !O rl¡utr¡
durln¡ r n¡û. tbr crl1r ¡rn of rhr dr¡fnlu cmtrr-plrer typr rlÈh

n optlert tbl.hr¡tr ol 12 r.
tlr rrprrlratel prucrds!. u¡r ¡lrllrr to tù¡t drrerlbrd by

ll,ltl,cl,.¡5 Âccrl¡rrttco of thr rotcr rr e¡rrrrd o¡È ¡t c¡rtût
csrìr.ût r¡cll 3br fllrl rprrd cl 59r7t0 rrpo& brd b¡ra rücbtd, rltb
tb¡ ¡ero tllr ol rrdlnotrtfo brl,ng trlro r¡ tbrG rô¡¡ tbr trtor brd

rtt¡fad gyc-tblldr ol ltr llÊd lpced. tbr ¡uGcrtle cr¡r¡ v¡r

ItrÊ.d rftrr tùr poh brd rr¡olvrd. pbotegrrpb¡ of, tbr rcblt¡¡rr
prtc.n rtrr tú.¡ c xodtL Ectuctll€ ?l¡t t, llc. ga of t'hr¡r

r¡r rbæ¡ tn lt¡urr ({-6.1).

(b) llmru¡ut cf plrt¡r

llrrru¡.nlt¡ of th. po.ttlæ of tùr rstrn ol tb¡ rrÍrrctlr



tlrq¡r l-6.1¡, llltrrcmtt{lr¡rtl,oa of trctrsttc polt Ètstt
trretÍot¡ t¡ b¡n¡mr rt t0tG. Sgmd 591650 rrpr*
tl Conc¡ntrrÈlær, 0,6!5¿ od 0.Eô9r tF. d1-1.

I1r., 51 rln. E rlc. Iaf Cf d.n.'E a.s.

tZ hc¡ti¡tlæ, 0.Ullrn ¡t. dl-l.
tlr., 50 rln. 19 recT Et t6 rl,¡. lg trc.

ft Cæc.Étt¡tf!ü., O.at6o ü¿ O.óijtr l!. dt-l.
llr.f !¡ rh. 6 l¡o. In¿ fOO rf¡ï ó trs.

!ñ.'

ç
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Coucentratlons, 0.191rì and 0.368r, gn' dI""
TÍme, 36 nin. 39 sec."and 76 nlni 39 sec.

--t.

Ficure 4-6.L'r' , Ft+

r5

-1

Coaceatratlons, 0.439R and 0'5866 gn' dl.
lLime, 43 nln,, 59 sec"-aad, 79 mtni -q9 sec.

-1
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lad.f tr.dfot nr'r r.d. rlltå rltù¡r r Pyr tro dlr.!.lcrl cq.r¡3or

srdln¡ to 0.01 r. et I ÈÞ dlrrrtl6¡1 rfenoory.artos (O'p31c.1

hostlg loolr Ltd.r tddmb¡rd, I¡¡l¡¡d) cepeblc o! rudl,ng to O.(nz

l. &d tltt¡d rlth r prrJraÈtæ .erì¡rû. 8¡vcrrl trrdla¡r rt!. ttl.û
ef tbr dl¡Èr¡cr of tbc rsln¡n of tbr ¡strllrre¡ prrh fro tbr ¡rñ¡rlc¡
ltn¡ trùtcb v.r tr.¡úd to br t.tô6 cr¡. ftt tl¡c art¡ of rot¡tloû t!
.r¡¡g.ft.d by 8cbrcbn.26r lhr dfutmc¡, l, of tbc p..l, ¡sln¡t t¡r

tùr ¡¡tr st rotrtlm r.t thrn orlenhÊ.d l¡n thr optlerf üSûfflcttlm

taatot.2l lbr trr¡r porttlm of tbr ¡tlileul, ror ult nmrrmd by

Úrud'¡g tb¡t tt vr¡ rltr[trd rC r porltloo or.-thlrd o! thr rldth of

tbr r¡lrcur lrr¡r fa ftu th. top cf th¡ rolutlot *1,t-.2t

(d Crleul,rtlon cl ¡¡¡ult¡
Crlcrhtlæ of tbr vrl*r of l¡ ro, lo rd I ll lqrntlee

(t-t,t) nrr d¡t¡nl,¡ld ttu v¡lrr¡ cf h r r¡d t ü.18¡ r lr¡lÈ lqu¡rl.

P¡ú¡trr ttltb r ló20 "qoat.l9
A chæL a tb¡ ¡t!¡ct et ¡rdl .rror.r ôr ln n¡s tlr u¡r

udr by proccrllS o¡¡ r.È of ¡u¡l3r 1¡ rhlcb tù¡ r¡r¡s¡ld tLr' tt
rer rrphcrd by (t + !O) llcodl.

Gorftlelcat ct (r2Ð2

12.181 r 19-tó

1i.ot9 r 1g-1ó

llrr (rec¡.) loro Ccrfflcl¡at ol ¡tt
t

(t + 30)

l.t!,l6

1.7t0,

1.,¡100 r 10-1t

a.*!o r 1g-1!

Irr by tbr urqtlo cf thlr rbronrlly hl¡b rrros l¡ tlr thr ¡tlæt

ol th¡ corfflc!,o3t rrr nrll r¡ h¡d ort¡l¡r117 br¡¡ Pcl¡trd orÈ by



1t¡

tilllcb.l5 rbl¡ rr¡ rbo ru¡¡..t.d by rûrtltnttroa of (t + l) t¡
rqurtlc (t-E.8) to ¡fvr

l¡ r r (h ro + ro¡2t - r.{er) + (ro - 2rt)rlt - trztz * ...,

üd thrtr .ubrSlt¡rthg rrlnr of ror E, 12 .!a a tor r ¡fvra nn.

&r rtoårrd rrtor, s, ol thr prrrrrn drprad¡¡c¡ p¡rrtar,

t¡r uü crla¡lrtrd frl tbr cquG¡d ¡t¡drrd ¡r¡o¡r of r!, I rod c

url'a¡ tlrl fotlcll¡¡ nlrtlærsi

+
lc

I¡ drtrnl¡try tù¡ pr.r.st drprndracr prrrt.t of th¡

l¡.llrnalÈtea csrfltelot by thr Gnto¡r rthol, rllæ¡¡cr ur¡ rrd¡

for ttr f¡ct thrt tü¡ dlrt¡scr ct ù'h¡ rnlre¡¡ l¡c tt¡ r¡t¡ ef loÈrtlú

lr¡t¡d rlltÞÈtt l¡ dilfrruS uprrtrnÈr. lor the r¡l¡rrcr¿trffqr

tu 1¡ rrbleh th¡ ral¡cu¡ dl¡toc r.r tlrrt rt, ..dtrntrttol
cæftlch¡3r rarrr c¡lcnlrtrd rt dlrtúe.r of 0, 0,1¡...0.1 er. brlou

th¡ r¡¡frcr. tor ctb¡r rrprrtrrltr rt dllt.ttrt cc¡G.ltarÈlor ol

pol¡lr Èbe dlrtoer brlcr thr rnircr. rt rblch Èhr ptrrusr r.t
ld¡¡tlcrl to tb¡t ¡t .û!h of tb¡ rbovr porltfolr r.r d.t trlúd.
tbL .oühd thr trdh¡trÊlo¡ co¡fltclut¡ (c¡lc¡l¡trd fru tb¡ 1¡r¡3

rqu.a.r .lr¡tlæ lor ¡hr tt!.¡ ll tlfn¡¡ Z-t.a) rt th. .r prr .rar

3c br obÈ.tlrd ¡¡ r tnctlcrr cf cæe.ttr¡tloa u rhøl by tb¡ plo:t

1¡ ll¡rn (2-1.5).

8ch¡rr¡r ¡q¡ltlc

ot ! (il)t ".' + (!å (Ir-)2,' o,' 2g
Clr

(d)

ï, fer pclyrçrrar 1¡ br¡rær, 0.91?, d. ¡1.-1 30,31



125

p cf b.¡rlr rt l¡tc, 0.8ó81t t¡. r1.-l fo.rr,¿ rrperlrntrllt,
r¡ncd rftb th¡ l¡trrpel¡t¡d vrlur ¡fv¡¡¡ 1¡ LrndclS-tÜ¡¡ trter8z

n of Þrn¡¡¡r rt ïloG, 5.61 r 10-t pofr-rlt
.¡¿ o.r? lt-l fot polyetynm t¡ b¡nna¡ rr¡ Srkcn to br 2.ó0 r 106

u 3lver by frrrtr rad Stockrryc.S

(r) CllcJl¡tlæ of tbr er¡¡lu¡r drecd¡Ecr corfftcf'¡¡t ef tbr

A¡úrrrrm35 Lt pol¡trd o¡t th¡t 3br prrlrur drpodracr

aorflleh¡t of th¡ rdln¡Èrtlo Go.ffleh¡t 1r ¡lvll by

¡rr lr + lireo(É-Y)¡/(1 -ïPpP) (H.l)

1¡ rrhtcb lt, Y ¡¡d Ê rr¡ thr P¡.rrtü¡ cocfflelr¡t. of tb¡ lolv¡nC

vlteorlty, tb¡ prrtlrl rpreMc rpt¡n ol tb¡ rck¡tr 1¡ thr rolv¡¡¡

ad thr dortty of th¡ ¡olutfo rrrpretlvrly rtÈh 3b¡ v¡lu¡ of Y

brtn¡ rbort er-flftt o! tl¡r vrl¡r of t.
A rou¡b .ttlr¡t of ¡ fc thr polyrtyru-ùr¡Íto lt tã

r¡r ebtrl¡td lror tbr rrrrrgt of tbr tntrtToht¡d v¡lrr¡ et t x 1g-lg

cl.2 d!r¡.-l f', lf sd 9.3 r 10-11 o..¿ d;t-l tt.a.o by å11ù14 rnå

vu Uel¿i6f* an pür..s¡r rt¡¡. ÞtOO .Ð.Pb.rr.. A¡¡trrlt tb¡È

tb¡ vrlu¡ cf ïoeo (0.80t) ditfcr aly rlllÞtly frc :b¡t of iPpP (ro

l¡d¡r¡roErt drtr fer nolftt!.t ln tolnm brlcr) rqurtlm (t-6.1)

¡lru ¡ vrlr of 11 r 19*10 "..¡ d¡t.-l tnt l. tblr rrlr GilPrtìl'

trwerúly rltå tåcr ptrvlorrly nportri fcr th polyrttnú.-t luur

rt t tr-
l¡drtuotr - t.t t lo-10 rt I .Srrpbrrr r¡¿ 9.t r 19-10
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rt lOO rtrrrp¡.ttl, crl¡nl¡lrl qlerlntrlly rt 20tG,

ülllctl5 *¿ crot¡n ¡È rl.s - l0 r 10-10 ct.t

a¡lc¡h3rð rß l5'G lrc drtr ll¡t¡d l¡ llttrrtrsl¡

-1üz!. ,

a-7 tglphorrSlm .l lolvttttu¡ E.-l-l
Snlphmrtlm of polyrçnr b¡r bt¡l rchl'rrrd by e ldrr

rf rtbrd¡ hcl¡ttr¡ tb¡ srr of accc¡Èrlt ¿ rllghurle rald ¡t hltÞ

te.r¡trlr. t¡ ftr û..oc"t9t$ ro¿ la th¡ p¡t..43. et rflrrt lcl-
ph¡trÓltt2 - . crG.lt.È r¡ r11 .¡ tb. u¡r of r cold rdpbnrÈlr¡

dltrg of uhydnrr rllpbur ttt[td. 1lr r¡ltrblr or¡ole rslrr¡t..S'
t¡-tt bcrntly hr¡rrrr r t chûllr h¡¡ Þ¡r¡ dtrrtoped bt Îrú.r,tt-t7

nrh¡ r :¡lrtbtl pborpbrtt-nlpbsr ßttc¡ld. bcbnlqur uhtcb ¡lvu
r¡t s rchblr predrntr rrlth r rlll¡m mrrÈ of crc¡r-llnttn¡ dr tc

nlphmr forutlm.

(r) lrrolrettn cf ltrqld pt¡bllq ¡¡tsld¡
Ltquid rulpbur trtcld. ru grrprrd by r trrhrfqur rlrllu

!c tbrt d¡crl,brd by lrrtlr¡ta 3rd Yog¡l.lt ttl¡ lerolrrd fibr b.¡t-

le¡ of n .ûc.¡r cf pùorphcnr plreltd. úftb iOl cl¡r (fd.hl,d.

Gbd,c¡l cå lrrtlll¡lr Go. r SotEh l¡rtrrlh) le ¡ ctl brtù ad

cælo¡¡ttra cf f:ho vrporr ¡o nrrtc llqrtd nlpbrc trlcld. rlth

ttr tqrrrtüür rt tO'G 1¡ r¡d¡r te rtrlrttÛ th¡ totr¡llea of tb¡

rcltd pclyrrrtc a-forr úlcb l¡ rn¡ul¡¡bl¡ for rr¡ la tù¡ tulptnrtln¡
at

Plìocacrl!.

to(r)

À rclrttr cf dtb¡¡ lrotrctla polyrtyran, Cl8 II' rr
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¡trctlc Dolyrtrrr¡. 1l purltl¡d chlo¡ofor.l4d u¡r coolrd h dry-lcr,

t¡r¡trd yltb ¡ c¡lcul¡t¡d ¡ormt ol rulphur trlo¡1dr dlrolvrd ln r
ðfchlcplkthyl rtbc-cblo¡cforr rf¡t¡s.{O r¡ð tb¡¡ lrlt tor ¡D tt l¡

bcrrl. lbr grcdru:, üblch ü.. v¡cntr lrtrd tcr 1-2 dryt tttrr
rltp.¡tta rrrbln¡r üttb Gblorolelr, u¡r rJl¡d tc e 1r¡3r relc cf

ür3.a brt l¡ r.qt p¡rprrrtlo¡ rlrryr 3¡rr ¡ vllraut rclstloa co:rl¡-
trt r bl¡b p¡rc¡n¡r¡r cl ¡r1. tr¡ cr e... r tdpbolrlrd GDt II
t¡rctlol l,r r¡trr rrr f¡¡¡d eú bolb ¡.1 bt crrtr{fr¡¡tloû rnd rhglr
tode tryrt{tlrr b7 puu¡r tåreu¡b r rlnl b¡d ruh eln brfc¡r

r'¡.or.rt by tnrre-drytl¡. tär .rrl1 ylrld of predrct r.l ¡o1úl¡

ll !rG.r oå bl tlt¡rtlc rrltb ¡tndcd rcdlu byC¡orld¡ rrr rbat
te bñr u rqulvdrÊt rlltbS ct Itl i 1rhlcb corrrrpmdr to ¡ lor

dqnr el nlpholrtÍo. lh¡ nltrrvtoht r¡rctrr urt ttDtc.l ct tbrt

tor gclyrSttü. l¡lpboll.c æfd ülth 11¡¡ ¡¡tl¡c3lc¡ ccrfllctrc3l of

!0! ra ttl rt fóf5l r¡d ¡t551 trrprcttvrly. Mr chrrgr trrotfo,
tcrrd by tlccl üd Hü.b¡llrÔ9 r- O.tl t 0.01 rßa lEdtpcndot ct

Go!.rtr.tfæ vhtl¡ thr rql¡lr¡lot co¡drct¡¡c. ütt feEd to vr¡y trl
ßt-l¡¡ cr.Z .h-l ¡q"lv.-l r: cæct¡Èrrtlcr of t-!O ¡ lO-5 rqulrdutr
ptr lttrr tÈ zt'C. ttor tb¡ lr:tr¡ nrraümtr r mdno3llcr crll
(crll cültt¡¡G !.66 t 10-2 er.-l) groct¡trd rrltå n Ubb¡lohdr vl,¡co-

rt r rrr ¡r.d. Ih¡ ¡¡drc¡d vlrortry f! ütt r of tprclltc cøl¡st-

rla 0.i r 10{ oùfl er.-l rrr ¡l0o-!æ dl. F.-1 rt l5oG. leo¡r¡¡

cf th¡ le ü¡¡rl of t¡lphorrtfc r¡l bl¡b ¡rl ocûß.û3 ef th¡ l¡ltt.l
pndrrlt thr rbcvr rulphæ¡Èto procrdtr¡ rr¡ not ¡¡td tor th¡

trr¡tlr¡t ¿ Eolt.ttsrü. rqlæ.
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(c) E-ulobæ¡tlc¡ r¡la¡ tbr tgrb.F_rtbc¿

(f) Prrprrrtlø

Iû ch. òræc¡ et d¡trlhd tsfo¡rrtlcn t¡r tùr prÈot

llt rrtrrt{7 .t ttr tfr nd tb¡ dmtrrblllty cf obtrtnln¡ tår poty-

rcÍd nthr¡ tbu ttr rsdfr ¡rlt ttr oratfml lbÉ¡t rthed r¡¡ rll¡þtly
ndlflrü.

f¡ qp¡clutrly lt þlù rolutlm ol polyrçrìrn ur.

prrprrrd ly r:raåll¡ 0.!-1.0 ¡r. poltrÈtr.¡. nglrr crrr frrrbly

gurlllrd chlo¡ofon ln r dmlctrttr la thr drrt tor tû d¡tt. A

crlarlrtrd qurntlty et trLrthyl pborpbrt (l.D.t., plrltl,¡d by

dtrtfll¡ttm u¡Ju rrd¡crd p!.r.rrr 1¡ dry lltrc¡rn .a t5og¡l' vrr

rddrd to tg rl¡. ct eblc¡oto¡r5Ód arnr"¡n ¡ nùb¡r rrrl lnt¡ r tTû-

rckrd ll¡¡L ltttrd rrltù r nrcrrt-.ml ¡tir¡rr. ll:rr ccolfE¡ tbr

rcl¡ttol tc -t(ltg f¡ ¡n lcr-rlt brtb r crlc¡l¡trd rolc ct ltquf,d

rulpbur trtoüfd. (g.e. - 1.92)rtl rllthtlt 1¡ c..r. cf tbrt ¡¡q¡t¡.d

fcr 1¡l rrl¡üartle¡ cf polyrttnn, üd rutllcllnt tc to¡r ¡ 3rl

cqlu rltb th. Srl.tltl phorpbe3rr rlr tbro rdd¡d üttb r ryrllgr

lu rbclß ãrû rllút r nl th. rfrGlrr ru rlorly rttr¡¡d fer 5 rl¡trÈm.Ó'

th¡ mlstlel of polyrty¡rr rl: lhlr l¡t¡uducrd 1¡ 2-t dlrtm vlCh

rtlrrln¡ tc llrr r¡ f.rdt¡t üblt prrcl,plÈrtr. lft s r turtü¡r

10-15 rhutr¡ rtlr"r1¡¡ tbr rdpbmrtrd prod¡¡t n¡ rrpldly ftltrtrd
rlth r rl¡3r¡¡l ¡1¡¡r fi¡¡rt aå rr¡h¡d rrputrlly rttù chlo¡rton tc

ÍD!ür td.t¡tl phcrpbrGr rod ay .8c..r rulphur tr16fd.. lb.

f.fstlt ofl-rtltr rolld rr¡ dlrclrrd ln doubl¡-tt¡Èlll¡d r¡3.a ad

tbo prrrd tbeu¡þ i rf¡r¿ brð cf 'lú¡rlltr II-12O(E) od ¡f -,¡(P($)

rr¡1¡r t ru!. trrc.r et rulphrrtlc ¡cfd brlort dtrlyrtq for ó dryr
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¡3rbt dlrtill¡d rrt r trr1a¡ D.rrtrr ltrlyrll tÚtr¡ Io. 1t/t2.

(1b. ttfl¡ hed brrn prrvferrly rrr¡d rfü tt tolfur btc¡rtortl
¡clrtlo¡ tt t0oC lor !O rlr¡t¡r 3c tuv plrtlclnr nd cah¡r

lqurftlrr cå tbr¡ rrrhrd nð ¡erh¡d 1l dlrtltt.d r¡t r for 1-l d¡tl).

tb¡ ælld golyrÇrrn rulphcte rcl'd rrr obtrü¡¡d by trrrn-tryln¡
r¡d rtcnd ln r dr¡lccrtor url¡r ¡rd¡c¡d pûrr.r¡¡ìr emr phor¡herrr

p.rtcld.¡ ln tbr drtt. Ihlr plocrdun cql.t tt DrwrrS.d tL.

trdmcy ct th¡ polyecld rqlrr to dfrcclou! ü ttent..

(2) Irrt ter ¡br¡¡cr of e¡o¡¡llúl¡r
fhr porrlbfllÈt of orolrltahin¡ drn to rlpbonr fosrrtlon

rr¡ ch¡cl¡d by ndtnstrtÍm ol ¡olutlæ¡ cl polyrtyrrar rulpbonlc

rctd l¡ Dotr¡¡.tr¡ ebl¡lrtû rrlrtlc. llgun (Ô-7.1) ¡hor tbrt r
bf¡þ nlrenlrr nl¡bt rrt¡rhl lt pruras 1¡ tb. rrrylr .l ao .l¡11

p.ù tn dr¡er e! th¡ nrfl puL tl rpprmnt 1l th. nilrnt¡tloa
prttrrr.tt ¡¡¡11 sc¡rrsÈlc rplLm, ttplc¡f of tbo¡r lllcnrnd by

Ecb¡chr¡rttt *- wtd¡at 1¡ rn lrdtrnt¡tlc pattrrr.

(d) lrr¡rr¡:lo cl th¡ rodlr lolv¡¡lt¡

^ 
.ull crlorlrGri ¡rcr¡r of rcllrr hydlctdr rclrÈtoo rr¡

da.a 3r ¡ Llen r¡l'¡bt ol polylçrrnr rulpùnlc rctd 1¡ rrt¡r ol
¡h¡ trr$lt¡¡t rclutfo r¡r thrn dlelyrld lor Ó-t trp r¡rlnrt
dlltlll.ô u.t r, tt¡ rell,d rqlrt rrlrr rloctnd by frurdrylr¡.

(r) Att¡rtrd bvdrolvrþ o{ polvr.tr¡?.¡p rd¡bpqlq rot{ 3e

¡clvltv¡¡n
Àqronr ¡rl¡tlær c! polyrErrnr ¡rlghalc rclð (ll r/Y)



tllFt &rf.l, Ultrrutrlqrqs lt 0.Õ¡Xl lrot¡ctlc follrrftc
nl¡lrlc rd¡r tl{r l¡ o.t¡lx r0l rt tortao nirt
rltr¡ tt ra ¡lll rl,ttr..
I¡nl rùrtc¡r$r üllh o.t¡l t10l-f ir 1.0ü I¡01

rfnr lf a¡ t? dn¡rr üüfr¡ ür lrrrctfa lùrt
r*tlnr cto;Rl. ¡Crtrtun, llr0. Dlr¡brr¡l
u¡hr tÛf na 60' nr¡rcßlrrtrt.
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nrr. b.¡t d ülth rbc¡t !01 rqrorr dpblrtc ¡cld or phcrgborlc r¡ld

tr¡ re¡l¡d ¡lrrr tû¡¡ tcr 10-20 bo'un et tqrre!¡stt ro¡h¡ lrc
E0oG to l¿Nlfg. ro chu¡r oosr¡¡d lrlov rbosÈ 110'C rtttr uhlab

rrtdrllür dr¡rrdrtleo ¡oct, 91rcr.

l-t larlvrlr ol Polvrtvru¡ lr¡l¡hc¡lc lcid ud lt¡ Sodla 8¡l:
(r) Iar¡lv¡l¡nt nlrht cf 3br pelv¡tv¡¡H tslohmlc ¡eldr

^ 
cæcr¡3rrtrd crrùc¡rt¡-türr rcdlr bydruldr tolrtlæ,

prrprnd 1¡ ttr u¡rrl *rrt'l r.r düsc.d to r c6.8trlülc ot

0.017-0.01 rlrr ¡rlrû cæduc3lylÈt r¡tltr &t¡ relutlc¡ rrr tih¡t

.todrrat¡rd by Sltrrttm r¡¡l¡rt nl¡h¡d qrratltlrr o! rtccl rclrtlqr
ct potürlrr byd¡o¡o pbßbrhGrS$ (^.1.) ðd pcturtrr -t¿ tod.t¡Sc

(r.d. ry Þt nl¡bt h ccodr¡Ènc. v¡t¡r) rrtÊ¡ tbyrel bln u t¡llc-
rtot. I¡ n¡ c¡... ¡ßnd¡rdlrrd bylttthlorlc ¡cld rr¡ r1ro urd

r¡ r chrcl.

rr rvoll dr¡rrtrtfn{9't0 tr¡ ttrrr-trlrd polyrçnr

rel¡hnte r¡ld rrrylil (u.Erlly 0.1-0.2 tr.) nrr ôr1¡å l,E gynr

mt¡bl¡¡ botÈl¡r ¡t ót'€ tl r rrcrru ûttr ot a phorpbotu pratcfÕ.

lbr url¡bh¡ botttu lrn rlrryr coohl t¡ r derlûÊrtoa onr pbr-

gbcrrr prl:oddr ler trrnty dlutm prlcr te tr-nlthle3. lh.

rrylrrrülcb lrn nl¡brd tc I 0.0001 ¡l. rlth r llttl¡r 15 brhcr'
rr¡r focd tr trLr !-6 drru to ûræh .ðt3õt nl¡bt.

lhr polyrttnr rrlpbctc æld rchtfær rrrr rrdr rp by

ni¡bt l¡ rtn'clrord polytùa¡ rrr¡11 urlrg cæd¡stc. rrtaa

(0.1H.2! r 1o{ obr-l .r.-l) od rto¡ra 1l tù. ¡rtrllrrrGot 13 t'c
rtan ¡ct b.frû ud.
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lo Crtrrrl¡¡ tbr qulvrlot rrt¡bt of th¡ polyrtyn¡e

nlpbælc reld, nl,¡brd por3lor ct Èhr rcocl ælrtlo rr¡r tltrrt¡d
r¡rluÈ thr rtæd¡rllrd rodlr¡¡ þdrcrldr rlth¡r pototfiltrleelly
or rltb thyrol bl¡¡ er fadlcrtor. Ih. c¡lculrt¡d rqulurhot

nt¡Þtr ud æhcul¡r rrlgbtr of thr polyreld¡ rrr lÙtrd htor tn
trbh (4-t.L).

(b) Ultr¡vlolrt tpretrrpbetr¡w
(1) Ultr¡Ylol.t rp.ctarr

A ll¡lc¡ 8Pt00 ¡p.Gtao'pbottrß.a rr¡ srrd tc ôt¡ll tb.

sltrrtfcht rpretnn of rqureirr rclutle¡¡ ¡t polyrtynnr nrlphmlc

rcld ud ltr rodlur r¡1t.62 rbir 1r rbcn ln tt¡rn (t-8.1) t¡ ùhr

rrvr-hn¡tù nr¡r nguirrd ta tttr rtk. lh¡ rsc¡rræU al tbc optlcrl

drulÇ rcrlc rrr ebrchrd by ruu¡Emtr rltb rtædr¡d potulun

cbra¡t¡ rol¡t1o¡55 1o a¡. rcqulrd rrvc-lalgÈh rn¡r. À nrll
ccrrrctloa rrr foud û.G.rrltìf rt gt! two rbrotptlo¡ r¡1¡¡ 155.t

.nd 2ó1.t ry n¡rd ta Èhlr ñtùr ls rddttlon to th¡t du¡ tc tryrttrct
rrtehlag of thr rlltc¡ crlb (0.5, 1.0, ¡.0 rod {,0 cnf.).

(2) coc¡ctr¡tfla-{¡'¡¡¡darqt o-f tù¡ ooqlcrl d¡¡¡ftr
ltlt rr¡ d¡t¡aln¡d by tå¡ prc6orlrr rddltlæ of rtocl

polyreld rclrtlæ Èe r L¡an rr¡r of rrt r cmt.ll.a la tbr arll by

rær ct r¡ '\1r" rler*tu ryrtl¡r (lsrrrqb¡ ïrllcn Ltd. ¡

Lcdcû) titß.¿ rttb ¡ 31r¡r or ¡Èrtrlo¡ rt¡rl n¡ellr. tlfrl¡r¡ ct

thr relutla u¡r rchlrrrd by rrnr cf r n¡Il plrtfnr rÈlr¡r¡ c¡to

úhlch tbe ttp ol tbr ¡¡rdh rü tñsh.d .lt r ueù ¡ddttlc trc tbr

ryrlr¡1. bpredncfbfllÈt cf rurrurtr u.r ¡ccd. l¡r th¡ lmrlSr,
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(255.6)
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(26
26

7.?'
7.O

(271.7)
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250

WAVE

260

LENGTH (m¡r )

270

l:lrr¡r lþ1.1. UltsñlctrC lp.Gtnr of rqnr n pelyrçru
rrl¡Ëmto rctd rol¡Gtcr rlr¡ ¡ hlcr 11500
rt Gtlo9ùotiltra. lrr.ù.tt d vrlnr nrr ¡t¡
rtrcçÉn rr¡¡r cr úc¡llrrr tcô rltl o hlcr
tttæ Ð.ct¡ethotrt.r.
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(1) 8eæt¡ Lrr rr¡ tborn to bold ovrr thr coûotsttrtlo rmgl

¡¡rd ln rubrqurnt .rp.rlnntr (flgurr ¡þ8.t),

(ft) tbr ¡rtlnctloû¡ eo.lftct¡nGr o! thr polTrlrctrolyt r.r.
crlculrted ¡t 151.5 ü¿ 261.5 ru (übh l-8.1 lrt t).

It 1r lotrcrtùy thrt rdblrEc. to E..rtl Ln fer bolh

Dcltrtyrü. nlpholc rcld æd ltr rodtr¡r lrlÊ .üPPorC. th. progolrl

by Dertlrr5ó an.a th¡ rrfrt¡nc¡ of tbt dlrco¡tt¡ufç tÊ tbr eme¡¡-

tr¡¡loo deprndrner ol th¡ o9tlcrl drnrlÇ cf rrlt¡ cf rrrl polyùlo

1r dur to btdroltrtr rt b1¡b dtlutlm ¡rthrr thr¡ r¡¡r¡rtfm rt
caÊñÈürtlu¡ rbovr thr crttle¡l colcr¡tt tt-.57

(t) l¡l¡tlo¡¡hlo brtrro ¡h¡ ¡¡Èl¡ctfa o¡fflclr¡¡ of

ltr ¡rtl¡ctlm ccrf!1et¡nt of tbr rodÍur poltrtyrrn r¡lpbq¡-

rt Tr. for¡d Go b. tbr rc ú th.È tcr thr oorropoldln¡ polyætd by

nrrrrù¡ tbr cptlcrl d.ultt of r rclstlæ of thr poltrcld r¡d tbll
d¿l¡t rrl¡Þ¡d Dürtr of rcdttl byd¡orld¡ rclstÍo¡ 1¡ rtr¡¡¡ uatll

¡ürtrrll¡rtlæ rrr cqlrtr. lbr rch¡316. rlrl rtirtrd u d¡rs¡lbd

ôfr.. Aftlr r.¡,lt¡ th¡ l¡ctrt¡qt ætxrctlol tor dllstloa tbr

.ûStactteû corlflct¡st ct thr polyrctá æd tùr rcdíur rrft rr¡¡
lol¡d co b. thr td¡¡tlc¡l vrlr.

(e) Cæe¡Ltlor of .t¡r drl¡d rælr¡ cÍ_¡elvrtl$¡-r¡lùale
reld od lbr ¡cdtur rlt - rcrlvrlot nl¡btr
8q1rl cf pelyecld rld rodf,u r13 ntr urt¡b¡d Èo er¡tn:

nl¡bt r¡ d¡rcrfbrd rbclt rnd 3h. opËlc¡l d¡¡rltlo of th¡lr qt ff.
rclrtlo¡ ttrrr rrtu¡rð b r¡cb crr¡. tb. rrrqtla ùùrt botù
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ltt

aqlLr ra¡r Ghtd¡o¡a,

l'l' t'lf'¡a poltarlt I t'*'roltaclð + ¿2t

l¡d to dltlr¡¡¡t vrlrlrt cf thr r:Êlnßtlcr oætltofr¡t. nblch ¡r rhorr

rbwr lrl taccrtrca. Or ttr otbrr had lt lt vr¡ ¡rrrl Èh¡3 on¡

r¡C.r rl¡c¡I¡ ü., ...ocl¡ttd rlth rrcb rllpbo'nlc rcld ¡rulp rùtlr

th¡ rcdlu trlt r¡r ubydrorr th.¡ tù. nlrr rEd rqufv¡lr¡t ¡¡tfn¡tlc
cerfflcl¡atr .¡Frrd rltbl¡ uprrlrot¡l rr¡or r lrbl¡ (4-8.1) tbon.

lrbh ({-t.11

B¡tlæ3loû co¡fflclcntr ol golyrtyrrnr rulpbodc ¡old¡ r¡d
tb¡lr ¡odl¡¡r r¡lt¡. 8clmt, uttlt. lqrrrtun, tStC

r rctdr btdrrtrd¡ r¡lt, rabydranr

t¡
(25t.tq¡)

39trl
t0{i1
{10*¡
óoEra

{0lte
aotrl
{02t1
t80rt

.x
(2ó[,5üû

{5tr2
t50rt
ttórl
aó0rt
a¡trt
159'2
{59r1
totrl

Drtn¡ el
¡rlpbm-
¡È1n

1¡0

1.15

1.14

1.13

0.ó0

uJ.

211.3

215.5

2lô.5

2ll.l
115.ó

2r0,2

tl¡.ó
162.9

tr.

19t.0

rr?.0

lEt.6

192.6

lEg.t

lrt.t
1t0.t

2t1.0

?ely-
rlrctrclytr

810H

3l0Edr

8103-tr

El0l-fl¡

rt-E

l2-Ir
t3-E

c?8 II-8

lítt ¡bcrr ¡oulCr n¡¡ ott¡1nd lrr tû ñtlt¡¡ of t¡¡ 30 3rrrSt



1t4

r¡.urlrnt¡ of optt*rl d¡mfi¡r rÈ dltl¡¡r¡t ccûc.tttttlon¡ for r¡ch

polt l.Gtrclytr lqrlr. l¡ Èbr drgtrr of rulphoutlæ garod¡d

alÈt, o rddltlærl rrrqtlü tn tb¡ rbor¡ srlc¡l¡tlor vr¡ th¡t

m¡h br¡¡¡a¡ r1l¡ arrrfrd ¡lth¡r o. or ùtg ltlPbas¡tr lrouP. .c

tbrt

rH r ¡¡90- 
g* 

) .!û rir . t00 - 9Er ter tbr bydrr:rd
8-r

polt¡cldt

r¡d Eta I (tOt - l02r ¡aC l0l - tOt - l0l¡ tor tbo rodh
2-t

potrt[lt'
nb¡¡r ¡ rrr th¡ lrrctloq o! uolulpbcalt d brn¡rr¡ r!,n¡!.

l-t Ootlcrl loCrtloE SÈrdÍ.!

(d b¡ rsprr¡3ur r¡d ch¡r6i[¡

lhe lrlllgbu r¡d Etrnlry l?.ctso'PolrrLrtrr vr¡ ¡¡rd

1¡ r:br vlr1bl¡ rr31æ ody cå ell operrtls¡¡ nrr rr¡¡rlly cnttollrd.

Corrcttmr nrr eppll¡d to th¡ uerrl.!8tb ¡c¡le of th¡ SltOO rüe-

ebrcrtor nltb tb¡ rld o! rt¡¡d¡td fllt¡rr od uln¡ tbl rprclflc

ret tlø¡ of r rucp¡ rolstio¡ (2ó.00 tt. Pla lü, rl, rol¡tla] et

rrvrr¡l rrrllogtibr rl ¡ chrch o¡ ttr e¡ltbrrttoo.5E

Îb¡ tcro¡a utt rltb¡r "Upltrrt rerlytlcrl sarSa¡t or ¡

rtr¡d¡rd rqlr rqpllrd by tbr lrtlo¡l lu¡¡¡n of 8trndrrtr,

tlrrhlE33c, D.C.). årfe¡r r¡r¡ tt rr¡ drhd rt tO'C la v¡crc ovlr

pborfbcru¡ ?.¡tüld. ter tro ibys. lbr lpecltlc rotrtlor ¡3 5¡9.3

rtr r.r trl¡¡ Èo b¡ 6ó.13o tor ¡ rclutlor caÈrfal¡¡ 16.00 ll. ol

tn¡!r. tB tm 11. of rclrtlo rtth tbr cac¡trrtlc¡ ¿rpo¿¡mll9

bdn¡



It5

Iolfo ¡ óó.t3s + 0.0ott0G 0.000t!lcl

tor cmsrnÈrrßlær b¡trrm 0 ad ó5 !r. prr 100 r1. of ¡olr¡31oo. ft
vrrl¡3lcn l,n optlorl rotrtfon, c, of arrß¡oL rolutlo¡r rltb tqrartur.
ln tc lr ¡o rrttt9

t : oro fl - 0.000!t(r - ¡0)l

tårt tüc¡rcatrtÈlst of n¡sror¡ rolutloor üar ro3 æutdr¡rd lrcttrrry.
Îb¡ rolvr¡tt r¡¡.d nrr rrdlrtllld rrtbool ttd I'g¡ll.brl

Xd-dfrtbyl lonnl,dt.

Îb¡ l¡r¡ qulnl,nr rr p¡rp.md by rddlag trc.tt 2.ô nl¡r
rodtr¡ bydrcidr te r rclstloo of qulnlnr hyftuchlorld¡ l¡ urt r.
lh¡ flltcrd gtrelplsrtr nr dlrlolrrd 1¡ dlrtbyl rth¡r rld rhrl¡n

rr¡y ttr¡ vlcb Trt r Èo arú'|¡ tr.e.t of r¡e¡r¡ ¡l}¡ll od rodln
cblorldr. Altæ dtyln¡ wrr rnhydros¡ erlelnr rulpbrt¡ tb¡ ttbrnrl
rc1¡31,æ ü.r .ürper¡t d te ¡tvo frrr qulntlr, thr producÈ rú purlttrt

by rr-cryrtrllfr¡t1ot lrr I ¡lrtrr rrolr¡r cf u¡n rthr¡of . It r¡¡
obt¡tled ln :h. rhydrour rtrt¡m by dryln¡ ¡t ll5tG tor l n d¡y r¡d

Gb.ctrd for purlty by drtrnl¡rÈto¡ of lt¡ r1¡r aot.3toa rt ttg.t *
f! both rthrqel r¡d dtrtbyl fc¡rnú,d..61

(b) Q¡l,Ftrr r¡ltr of !ùr oolvreld¡ r¡l r¡rr¡¡nt of ,thrlf
ttrotllo ¡etrtl,m

(1) llrthr¡ol r¡ relrr¡¡
Sclrtlø¡ of rohydrour qutdn t¡ rrtùool rr¡r rrdr up by

rrf¡bt la A grrdr 100 rl. llr¡ht (lpprclret lt t ¡¡. qnlnlEr pt¡ X00

r1. ct rolutlm). tb. tprcMc cd rl¡r lotrtlo¡ ut¡r d¡Ètnf¡¡d rt



1tó

!O t l'C n¡ln¡ d.chrtrr polerl,ntrr Slr ¡G rrv¡-lrngthr b¡n¡¡¡o 4@

rod óOO ry.

tlr qelnlr r¡lt¡ of thr golyrçrenr nlpboolc rcld¡ ¡r¡¡
prçrnl by rdaf¡¡ r crlcrlrt t ü.ttbt et $1¡1r. rclctls t 3L.

tre¡ rrl¡Þt ol prlyrctd dkrolrrc t¿ r ¡rúl qnctity of ntbr¡cl tsl
tùr3 r l.00trl qrtrrlraü rrtle of b¡¡¡ te rcld u.r prr.n3. I¡ tb¡

cr¡r ct thr lrrr rclpblr osl¡tm r¡-lt st tb. læt¡cais .cld lt rrr
r.3.!lrr' tc rr¡r ¡llÈtlt, rlth *¡r¡ßlc rtlrrtq !c br¡¡r¡ cqlrGr
rclrtl¡. lür rclrtt¡r rt .t¡Gtic ol l¡otretlc r¡lt¡ rrn tlully
¿flrt d rTttb ¡tårnl ntll 3l¡ coerlt¡rtlc¡ nrr rpprorlntrly tàr

rr (cm¡u¡r¡tlo lrrt , l.ll-l.lt ¡1. qdrll. t r dl. rol¡ßla).
th. d.lrltllr d tb¡ rcl¡tlct ul¡r d¡3¡nl¡¡d by rrl¡bl¡¡ 10.00 rl.
of ¡clrtlc rt *l'C. brr¡rr¡tr of cEttcd rt3t:lor ¡r¡r rrdr r¡

r tb¡tln rt r¡v¡lo¡tù ylrldlrt tb. ¡rrult¡ dlrs¡r¡d l,r rrctla
!-2(e).

(f) I-d dlrthvl lo¡rrrfd¡ ¡¡ rolrrnß

31¡llrr rrp¡rl¡lt to tb¡r {r¡orthd 11¿ù nthæl r¡ lrln¡3
ürn crük{ld ot la dlrthyl lcr¡ldr. lbr rprclllc ¡r3¡tlo¡ ct

!år Írct¡atlo r¡lt rolr3lan, prrperrd llncelt ¡¡ dr¡edl¡d rbor,

r¡nrd t vttblr lt of Glo¡r obtrlrd by lcr lry.srC¡rr lvçcrrtlo
of r nl¡brd qrrnßlÇ ol tt¡ rbcrr ¡tbrællc rel¡tLm lollcnd by

lllrolsßln d th¡ nr¡lt¡t yrcu¡-drlcd ¡¡lt h r r¡út ¡bh nl¡bt ol

ll¡r3âyl ferr¡¡rl¡.

a-10 Dçt llrdf¡r ltrll¡r
(¡) tü¡ltrûpüotrq3lc Sl¡rrStlü.
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All optlul drut Ç r.¡urrutr üt¡r rrdr by rosd cprreSln

ol ¡ Olllcrd ¡lodrl t0ül lbtort¡cr l¡cord¡r r¡t rD r{th ¡ f¡cþuq Sp

lnccbtrÈæ.
Altrr rgble¡ dtb dq7 rtbool tb pnfl¡vt¡¡ u¡rd la :bll

¡orl¡ rg c¡yrtrlltr.ú'z t¡u r¡È¡r nd drl¡d ln vrcno 3c aæ.3[3 ütl,¡bt.

S:.aL ¡elrtlor cf prufþvtm o! concr¡3r.tten 1-2 r 10{ rcl¡r rr¡r
rrdr rp 1l coaå¡¡tüc. rrt a ud th¡a dllutrd to ¡ t¡ftrblr eac¡¡trrtla
(- 2 r 10-5 rkr) by thr ¡ddttlo cû rll¡b¡r ¡ælucaaar urG.r c¡ tcdlu

cblort& ¡el¡Clc. Îc trdcc. tyr rdrcrptle ¡ tbr clnt¡lrr r¡d to

gt rt¡: Eüclos.dcaaln"rót prcfhvl¡r ¡ol¡tfonr ür¡¡¡ pnPr¡rd t¡ poly-

rtbylor rr¡¡¡1,¡ u¡d¡r ral-d¡rt¡E¡d cendtßloü ¡od tbrn .3crt¿ ¡: {'G

1¡ trbr dtËL. lbt scncratrr3tlc of dl,lrt¡d pnflevtn¡ ¡ol¡tlon üll

crlc¡l¡t¡d tru ltr oPtlc¡l drn¡lty ¡t aat rs tútn¡ tûr ll¡r '¡tf¡ctlo!
ccrtflch¡t cf tL. dyr to br Ó.lO ¡ 104 r3 tbl¡ rær-lo¡th.óz

Dlaf¡f tb¡ tttr¡tloo tbr op:tcrl drulßy cf tbr ôtr r¡¡ rrnelly

nrru¡rd rt I ¡ûr of rrvrlm¡'rr b.tT..r¡ a¡0 oa lót ry r¡ ¡ frc3lo¡

cf tb¡ G.ûc.¡tr.tlcû ct golyrtyrrû. rulphcfe rclð cr ltr rcdltr .rlt.
tblr r¡r ¡cblrvrd bt th. td¿ltl,ot, þ rrt¡btr of rr¡ll ærtr ct pely-

rhrtrelytt tcl¡tto Èc I c¡. rlllc¡ crlh cætrl¡la¡ r l¡orr nt¡Þt cf

protlrtnr rol¡Éa of nr¡u¡rd cÕc.ttt¡ßlcrl. Allrrlrcr rr¡ rrdr lor

¡ltlbt .trposttloc lcn¡r drrlry rrch n¡¡Itrrlt. tclutlorr n¡r
rttsrta drrtl¡ .a¡ltlo ol polyrl.cSsoltÌ. ¡d ßt¡¡ tor r tnrtårr h - I

rirutr by rl¡r of r llorrr¡lrtlc rtlr¡¡r rhlch rr. Pl'Ðl¡ìr{ by gll!¡

0.t cl. el rclt lrc rrl¡¡ 1¡ 0.5 t¡cb dlnr:rr polyrtbylo 3¡b1s¡

('nlltrudlcr, €hy-llr lrc.¡ I¡r lorl). ttl .8¡1l¡tt6 co¡ttfch¡fr

of tbr p¡ptlrrflr n¡r crlcslrÈ¡d f¡l vulr¡ corrlot d ogtlcrl



rtt

a.úlÈ1.r. tru or tñr ry.G:rrphcaütrlc ¡itntto¡ ¡rlr¡ Dclt-

rlrc:nlyt¡ mlrtlon et ¡nôrlly t¡c.n¡¡ltrl cilGntr¡¡3c n¡r
r.a.frrrt cc obtrt¡ ttr qhtr dyr-bbdf¡¡ orttlr¡

ô) lo.rrtur drrcÕr¡ et dvr-Dlrdflr

lhtl rrr ùt¡rrl¡¡d rt btfb pclyrr Ì. tt r¡tfot ln I q.

rtltc¡ orll¡ ll tbr pr..Es. o! ¡ rrrrlyil¡ prnftll lryrr to p¡rrtr¡t

crDcr¡tlæ lo.l¡¡. f,¡rtl¡¡ cl :br ¡rlll uu crrrhl ont ¡ltbrr
(f) by clrcnlrtln¡ r.t ¡ tù¡.oûþ tD. tüL.t l¡s8ütdl¡¡ Cù.

ortrl cqüÐ¡ß ol ßür Otlfcrd l¡¡tnrnt 8d rvrrqtq th¡ t¡h¡
ud ortlrt trp.rrtrst ttbtch dllt¡¡rd þ lrtr cbu 0.to€t

cr (t) |'r a rlrct¡lcrlly h¡¡td d lt¡mtrttcrlly cntrrllrd l¡ll
bcld¡r tltt a tr s hlcr tlt00 fD.ctrr?ù.trtrr. Ir th. lrt¡r e¡..

:.?¡r¡turr rrrr oùtrl¡¡d ftu r crllbrrtrt ttrrcotpb" Aft¡r

¡11or1{ f0-t0 rl¡¡t¡r lor trryrr¡tur'¡ rqlf$brr:fc tt¡ cptlcrl a.rrlGt

rr¡ ¡ur¡rd ¡t Ôtl n (os ¡r r ln¡tlæ ct rrrrhn¡tb lf rp¡ct¡¡ ntr
¡rqrlrrd) ¡J lrtrr t r¡rot a tor nln .tn¡¡. drsf¡S b¡rÈlr¡ ¡¡t¡g

llrrrd vrlrr of tå¡ d.¡r13t ct ür3.r.

Õ-11 Gndn:n¡¡ barurrrû3r
(d llmr¡t¡¡

Orr brtdf üblch rrr næd f¡ tblr tcrL rcl¡ly tc d.3trr1l.

tb¡ ¡¡rlrsüß. cû ¡ùr ¡nln¡r¡a rlG.r, h¡¡ b.r¡ p¡rrt¡rrly ar¡crl¡¡d.Í
lll r¡rrr¡mt rttù gelyrlrotrclytr rolrtlc¡ nn rrdr rltü r þ
dæd. nrl¡:na¡ rnd crproltrrc. brt{r (Cca¡ctfvlÌy t¡td¡r ltfr
ó¡101, 3t1oe, xcrnol, E.^.) cçôb of ¡r¡url¡¡ ¡utrtl¡¡¡ t lllt000
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ohr. Ihr ccdu¡tnc. 4a11, nbtch hr¡ brrr l¡rerlbd by Dtrrhut 5ó

rrr dul¡nrd to rrrld .rtot ültch t{$c ¡rfu¡ dur to edrcrl3læ of

l¡h¡ rol¡ß¡ ø l¡lr¡ ¡lrctpd¡¡ ul :c prntt prrlodlc d¿ttlo|l et rtccl

gclyrhctrlytr rcl¡Èta ntllr roltb¡ lr rl rtro¡pb.r. ol ¡ltrrt¡¡.
lh¡ rlrctlodm n¡r ùrl¡ibt pl¡tl¡¡r dlrc¡ .Lost 2.ó cl. l,¡ dlnt¡r
rnd rprcrd tgrrt t l. rp.rt by rær of r tnSrtrn t¡ll tålcu¡b tt¡
pt¡t¡ ¡lur v¡ll of tù¡ c¡ll (!l¡nn {-11.1}. ltt crll rr¡ eccmtnrlly

clurd nt th rr¡r chrclc rcld, rr¡h¡d rrry tlru nd rcrf¡d crrnt¡bt

1r tlrtllhd r¡t¡r r¡d t1lrlly rtrr-ellcd for rrtrrel boutr. h
c¡ ¡l¡f¡¡ ct uprtrrrtr r corðnctec. crll (all ac¡¡trnt, t.aó r 10-2

.r.-l), brllt ltte tt c¡n¡rrl r¡r c,f o tbrlcbd¡ vl¡ant¡r, ü..

n¡d (lrcllo ¡þtG).

tibr ¡ltng¡n u¡rd for øårctrsr, lranfr!¡a.. ud rlrct¡c-

Dtlva loro¡ rtr¡dÍ¡r rrr óSrtrrd by prr¡tl¡ "c¡r¡o-ftrrr dttt¡rn
(€ryulth t¡firtúrl Ollcr, l¡r¡urrllh, t.Å.) tb¡ou¡¡ e llqnld rlr
tng od ntrt totúrln bytrutdt f¡lht¡ tc !.úrr arttc dlcla.'
tùrcr¡b r G.pt r rplrrl lrtl¡d t¡ th. r.4.8 b¡l¡b to b¡1¡¡ ch.

lrD.srtu¡t tc tt'C üd fl¡dly th¡cnfþ ¡ rf¡t¡nd ¡1rrr dtrs trtc

¡clurllcr r.La to lrtrr¡t Lt ltth urt¡t Y¡D.rt.

(b)

lh¡ crll .ñ.t nt r¡r drtr¡¡l¡¡d ut¡b 0.001000 rlrr pct .ttr
¡hbrldr rclctla rbtGh bd br¡¡ pnprnd by n1¡L3 dtlrtlan (rlt¡

rpproprletr ¡1r brtnct cor¡rcùlcr) of petorlr¡r chlcttd. lû'd1¡tl¡ld

r.t t trtua¡t d rttt rlr. th. A.l. pcturtrr cblorld¡ rr rrcr¡ntrl-

l1¡¡l frr rr¡¡r ¡rd vt n d!f.a crrr pborpbru plnluldl.
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lku¡r ¡l-11.1. lr¡rlrtu¡ ¡d oont¡ctas crlll'



llo

l..lrSnct r.fr¡ìHtr ¡t bcr;L rr¡r¡ d pctürlrr ¡blorldr

plrtla nrr ulr rt tn¡ncl¡r rf 0.lf I üa ¡.t Lllorycl¡ prr

rrcra üfü th. oll lnnd lr r ürt a brtå rÈ tr.000 t 0.00!'C

(tt¡. Ô-11.t). !t È¡ff¡¡ tÛ¡ c¡¡trlbatt¡¡ cl tå¡ pet¡rln ¡Llorldl

!o rL. r¡el,flr ¡oùrÉvl:ytt t ¡.aftt r 10{ ù-t ¡r'-1 oå r¡t¡l-

nolrtt* rrrlrtr¡m t frlt¡lt trrtucf, ìh. crll n¡CnC tr. tmå

b h O.gÕt?2 I 0.O0Ol dl. Iltr rllr rr¡ sffnrt by trc lrù.r ¡r-
{.t nlrtl¡.. Alr n¡ ¡rel ¡r ta¡¡ tbr lltrrtlc tlr tl¡ lonr

ßr..rt¡!ls bb SL rpr.r crll cqlrtnt.

(3) lSrrr¡ntt útlrclrd¡rt¡rlv.Ì¡ r¡$rttn{

þp¡ulntrly a0{0 rl. .ú odncßlvl3t ü.trs r tl rn
llrrr:ly frr r rtr.6.d rr¡1¡ clln türa¡b r rdttlr crg lrto

thr rrt¡bd, rft¡c¡l¡¡-fllLa ¡ourrlr D. lrdtrt¡ly rltæ rrurl¡bh¡'

3ù¡ crt rrr ¡plrctd by tlr úpp.t p.rt of tùr errtntrtûr crll tlnq!
úlå rftrrfn uo pÚrh¡. htl tlr nrlrtror rrrrtd r¡ e

tn¡:fr rt tn1ur,y, nrcùrd r rstn vrln r: lt.O0O t 0.OOttC

(orrrr¡råffr¡ L r r O.lt-O.t5 r l0'{ .br-l ...-1) rtcrk pllynr rrl¡tl¡

ru rlùd t lùr rrlt¡nt lù¡ütb 
^ 

útlr lltrr¡n rrr ggld rnr ttr

fffd¿ r¡rtr¡r ttnqb lr út C b.f¡s slæd. lft¡¡ rLrrrql rlrtg

rttn¡rn rrr rl,atry hlùf¡a È!ñlþ :h¡ lrlrtlc ntll rttç t0-t0

rlntü ¡h¡ nrlrSr¡l rrr¡L¡i . rd,n lttl. ür qrtvrlot

rrelrt¡¡r cl tl¡ plytlre¡nlyn ru crled¡trt by anr¡clrtfr¡ th.

¡¡rlrt¡rrr tc hfidt ltr{mnt .rd rrf,lrû th¡ ur¡rl tohut ¡or¡lcAfr

¡. tù. rl¡cttlc enft:tn¡¡. l¡Eth¡r rdtltfr¡ et r¡ech ælrtl,c ¡¡¡r

t¡ü.r¡ t¡ Jrtrnt¡¡ ül qtlvrlot c¡ùctr¡r o r lrÉ¡ rf
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cñ.0tt¡tlB.
It ¡horúd be ¡ctrd thrt

(1) rlth ?.rbryf tràr ucrpttm of rty dllrt¡ ¡olsÉcnr rdro¡ptta

rffrctr ¡r¡¡ rhsrr cc bc n¡ll¡lbh by Gb¡ cm¡tect of trrlrtn¡
rrrr prrtodr o! mrr¡tl honrr,

(f) nrr¡ltr íürr ¡s.relly ¡rprod¡ofblr Èo rbrut t 13,

(t) tlr gtryolrtln cû rr¡l¡t¡¡o¡ to bflrttr frrquæy rrr
rct €qlrtrly 11r¡rr btt thr rrultra¡ .rrot rr¡ rnllt¡ly to brrrr

bæc ¡rrrt r tbo 0.5t (!t¡st ¡þ11,1).

a-Ul Ìrsrlrruc ¡¡ral.t
(¡) lprr¡ltrr

lb¡ lrll¡trrr¡r¡ c¡ll ublrh rrl rl¡11.8 tc ttrt d..crl¡.a tr¡r

Hrlnr¡e .t d.Ít cmrlrud rf rc q.r¡r¡tr rrch rt !O d. rrDriltt
rrprtrùaa by r corrr rl¡tr¡rl-¡lrr dlr. tL rbct¡rd¡r, dtrrlrd
It ¡, .prr?r urrr lrt¡ht ll¡tt¡n dtær rf ¡bc¡t I ¡. dltÞr.

A c¡¡¡t¡t ctt-ttût rrr rçplhd tn ¡ ¡lrctrnlrelly
n¡drtrd Dr.r rçplt (tlrct¡ofc lutnrmt ßd Ll¡btht Co.,

lorrood, 8.1,).

(b)

frl$t dllrtlo rf tþol pclyrlrc¡nlytr rclrrlc rútb

r¡üct¡o. rlt a r¡r c¡rrld rrt tr r tl¡¡L fl¡t a r13b rl3n¡m (æcttc

f-tlr). lftrr tuvrl cü pcrlblr t¡rcu el cr¡ùc aLd,ü by r rlcr
rtsrr ct lltrtn thr dllrt¡d rolrtfn ru Stortrt-nd ¡à¡rr¡b ¡ Þ¡ll

Jrflt t Ê. tru¡fr¡ner crll ülcb b.á lhrb.d ont rltü tt¡ rr
rttlr¡rn rt¡.r r¡rd rbær (!l¡sr ó-11.1). tlhr aù. ..11 br¡ t ü



1{t

rlr¡¡d e'¡G thr¡r t'lru by rvf¡¡ tbr rolrtlü tc r¡l f¡r :h¡ fluh,
thr fllhd tn¡trr¡ûc. c¡ll rr¡ d¡:rcb¡d rod plrcrd l¡ e rrtrårtb
rt .¡t.000 * 0,0O1'C. AlÈtr trytrrtur rqntllbrr:lo¡ r rdt¡bh
cr¡rr¡ût (brtnrn l@ ¡d 100 lll rü purd tbmuf¡ tlr æl¡tlæ tor

ll-11 rllutu rc thet Ut-t0l ol polyrhctrclttr rü tr$¡trrrrd trl
th¡ crthed. to t¡br ¡¡o{r cilgrrtr.rt drrte¡ tb¡ rbctrolyrlr. lb¡

q¡ctlï ol rlrctrlefty pr..rd ttræ¡b th¡ rolrtfn rrr c¡lcrl¡lrd lrn
r.rrrrmtt cl tlr t¡d cattût.

Orr cqrrmt rC r È1r u.¡ ðr¡i¡rd ¡l tb¡¡ rl¡|.d rltù
tt¡ crl¡l¡rl rol¡tl,m frSc r rrl¡br{ !1rr1. lt¡ ehr¡¡¡ t¡ cmcmtnßl¡r

rrr rrrrrrd rprctrcpbotctt{crllt rtÈh o &ton 8lt00 nlq 1-4 ¡r.
rlllcr erlb by ÕSrnlnla¡ Èbr dttfr¡¡rcr l¡ oftlc¡l aü¡ltt b.tü..r

tbr c'rt¡ta¡l rd rlrcSrrlynd rolr:fc¡ rt ltt.t ry r¿ tól.h.
lrr¡rlrrrs d.r. (r¡ctlec t-td) of tbr polyrnlc rrrr tb crlcrl¡trd

t¡ tL. rrrnl rry, l¡ultr rrrr t Hrrlly npredrrtbll to b¡ttrr thrr

t tE.

t-13

(r) l¡p.rrtrl g¡d ro1úloûr.

tbr ¡lrrr rl¡c¡¡olu r¡d f¡ tblr rort nrr tt¡ l¡dl,¡¡t¡¡
ltn O8¡ll (rcrrrtbl. rlt¡r ¡.tpGct tc hydto¡on l,ou) sá Sodh

lmport¡r Elrctrud¡r ftp¡ Cf,A3l (llccttute l¡rtnrlt¡ Ltd,, Br¡hni).

lü¡¡ ¡¡t l¡ sn thmr rlrot¡odm nrir rte¡rl lr v¡trr rå O.lX rollrr
¡hlrrld¡ rrrprctfrrly.

lhr rrfrrrcc¡ ¡lect¡edr r.t . lr3¡¡t¡ßr¿ crlnl rbct¡ndr

ütt¡ tb. ltq¡td Juctl,co brln¡ rrdr l¡hrcu¡þ r ttr ¡¡blrtor tb¡..i.
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lb¡ vrrt¡3la ct tbr cat¡¡trc. oú ürt r 1¡ rbteh ttr ßlp ct tü. crfnl
.l.i3scd. n¡ l¡rrd (n¡rcrd rrtth I ltillpr lrfd¡t ad cml¡stac.

c¡ll) rr¡ rred to úûr Èbrt l¡h¡ Jnrttor ¡unltr{ ta nr¡lt¡l,blr ctn-
l¡¡tl¡ cú Cb. pclyrlrctlolytr rolrtloo drrfry th. Glr cûrr¡ tcr ¡
¡crlr¡ et lrl¡ru¡tr. 1r rher ßùr rtfrct of pctrrrlr cbl¡rtdr

6trl¡r31eo m th¡ rtrlchlat¡lc rtlvtty cc¡fftcl.¡t o( tùr

byùu¡a lm lr poltrtfor nlphnlc rcld ¡elutla¡ r r¡rio ct pt

rtarr¡rttr ru c¡rrtd o¡È lÊ thr prrrrrcr of I ¡ 10{ rlrr ¡ctrrrlrr
cbl¡rldr. tbr pelyrclü rrr prrprrrd frr ¡ rqlr ct rcdlr pcltrStrrr

nlpbmrtr (fE.¡Ot rrpplfrd by Dw Ghnlc¡l ge.) bt prrrr¡. tbru¡h r
rl¡.l-b.d ¡ull sln. lhr rctlrtÈt co.tflelrat of tbr þlro¡re to
hcrrr¡rd to ßh. bl¡b cc¡tat vrlr oú 0.71 1l tbr pr..tûo of tb¡

nrll fr¡ rt rlrytr rlrctrelytr (fl¡¡¡t l-11.1) l. G.û¡r¡rt t r tb.

Grut ¡t vrlr cf 0.ll l¡ nlt-f¡r¡ rol¡tlcr. tblr cqütr frvelnbly

rft¡ tb. flldfil¡r prrvlruly lrposÊ.d by tlmnblr¡ nd t: rebsÓ8 tot

r rhl,l¡r rtrtr.
lhr rllv¡r-¡llrrr cblcrtd¡ cl¡cùrol¡r r.rf prrprnd ¡lratrr-

lyttcrlly )y ¡ rtùcl rlrttæ to Érù te¡erl,b¡d by Irrr r¡a Jar.09

Gllo¡d Dlrtlrr t¡r!. eyllrtrrr ntd¡{ lo plrthr rrlrr n¡r tllyrr-
plrtrd by rlrctnlyrk rt pot¡r.lr rllvrr lyrldr rolrllE rnd .Þo¡t

lJll ol th¡ rtlvrr ür. ¡l¡l ¡¡nrìrd Co rllrrr chlcrid¡ by rlratrrlyrlr
ef prn þdroc[lorle rcld rolutlæ (ær brh). tbr rlrct¡odr. ür¡r

rfrrd la caduct¡¡rc. r.t r ¡3 ¡i¡'g tor gc dryr brfcsl r.. rl¡h ro
prr.r¡tl-r hlry trl.r 3e uel¡dr ttl¡:.70

h¡rutnt¡ of Ë r¿ ¡lrctrutfvr fcrc¡ r¡¡r r¡dr rl:b ¡
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1t¡t

lrdlctlr p[ rtrr I (€of¡lhe¡tr, Dln¡¡t].
fb. ryúlccblorlc rcld ro D¡rprr¡l by nl¡b: lllrtla¡ of tü¡

cüttrt bctlln¡ rlltu¡r rhl,cb r¡r oLtrln¡l by dtrttlh¡la cl ut:ôly
lll¡t¡ú l.l. bylrrcblcrlc æld.th ltr crlcul¡ted nlrrltt?l r.,
fr rffrs¡t ültbtn 0.t¡ oú tå¡ yrl¡r cbßrl¡¡t ty tl,¡rr3lr qrlrrt
¡ Lrm rrl¡ht ot rrrcr¡ntr11t¡¡l rcdlr t t,¡Lcsrt ?lb rblcb h¡d br¡r
rtor¡d l¡r ¡n trr.ft û¡lt r rchßl¡ .rtr8.È.4 rltt r¡srrr¡ td ¡cdlrr
¡Llcrllr.

8cdfur úlorlð rclntlcr rrlr l¡tpr¡td f¡t l.l. rodlr
cblcrlô Él,Gh ru trrtùrr pr¡rlflrd by rrcr¡rt¡lllr¡tta od by frrll
tr r plrttrn ahb.ll

Ctfi,¡aslcrl rrrll¡ of rgprctrtrtt 1t0 rl. erçroltt, llßtra
rltù r D.nD.r tld lcr otql cf rhct¡rdu ol prrtftrd rttn¡or
(nrt3¡ {-fh}, ültl rlr¡l tor ¡lrct¡och¡lcd rr¡r¡not¡. co¡ar¡na.
rr:.t r.¡ lrn llrrc:ly l'lto tùr rrl¡brå útlc¡rn-tlll¡d rrmrl nå,
¡tt¡r rrnt¡bfU rr ¡rlcLly rr ¡lrrrLbh, ru rqrllllrrtd udrr ¡ltrr¡rl
lor tO rl¡ntæ 1¡ I nt r b¡th rt 2t.æ0 t 0.00!'C üttb bch rlrcÈ¡ol¡r

lr¡r¡l uerpt rhrn :br .rnrrt å crlnl ¡1.G3r.d. rrr bd¡Û utl.

(b) Ç¡l1l 11û rt¡rla lnct-lo
(1) thr br{rpna tF rlur rl¡ctrr{r-cqlrl rntr urt

rt¡trrltrd rt tlo€ rttà 0.0r*l I potrlrln by{tq¡l ¡ttlrLtrtlo
..l¡tlc ri tbe ch.al.d rttb 0.0t0U rodln bc¡rtr Drffrr. tft
pn nlr¡r et lclr:fær ol pofyrty¡nr trlphnlc r¡td n¡r dlt¡nlrd
by ltr 9ro¡trmln rddlttn rl n¡ll mt¡ (0.100-1.0æ rl.) ct ¡t¡cL

nolyr¡ld mlrtlc¡ to Ëlüd m¡t (ûüt l0-¡O F,) ct CrD.nSrúr-



ltr

rqdllbnt ¿ rrÈ.Ì. llel¡¡lmr rr¡¡ rl,rd by búùlfr¡ rrt¡u¡l üscrû
trbe rclr¡lo rltb r drs-,.ont rlllc¡ 3rlr lor ûcrt Þ rfut t. It
rrr lcunl ¡Èrt tà. rt.3n npflly ¡rr¡brd qntllbrlrr rft¡t tà¡ rllt:l,r
c! ür pclyrhct¡clytr.

Ia tbr rbrr¡o¡ eú vrl¡r¡ lrr ¡,br v¡rt¡tlc of :hr pg ct

þdroohlerlc, r¡ld telutfer rl,th .me.rtrrCfc, th. trlleirln¡ qlrlcrl
rrlrßlc, ngortrd bt BlËcbco.r rnd fryhrT! lor tb¡ tr rlæ:ttcl¡le¡l
crllr rr¡ llrl 1lr 3f. 3tl Ð¡3 ct tt¡ rurltr lr tÈ. læa l¡¡¡r{H
rnJ¡r rrrtfm (!{ú),

(DË)rcr n (rIcr-¡Ttr* r -rc¡tßr + eÇ -¡tsr
(a-11.1)

rt¡¡r fr r'.r"r.r cilrrltürro¡ rv al*., t..r-r od 3u. r*to¡

ft .a..t tr f, &. É cl ttr poltrrtr.!. nlploúc rcld erl br

úst3trf, ú

(Ë)u, r (fl-frn r brlrcrr+r,Æffi'-rr¡c.r

&ttla¡ A . 0.!0f , crlorlrÉl¡ r þ h r¡trufr.t lt'l l.l ra tlrrl¡l
!¡ þ bl 0.{, ¡bt strtbrtt¡ rt rùr trn¡ Arffi ra ttJßU

ro¡ncÈlrrly to 3h. É rl br tbor¡ te b. çt¡ulrttly t ¡ l0{ ¡a
S r 10-t lor I r tO*l nbr poly¡tlrr¡r rnlpùntc rúra qa I ¡ lg-t
ra 5 r lo-l fcr r I r lo-t nlrr ldutlæ. lt cntúb¡tla et ¡l¡
lt¡tr tr¡r lr tt¡rrfrrr ntlltlblr crrr thr .r.rûtsrtlc nr¡r ud.

ln rp'prrrlntr vrlnr ct tùr chrr¡r trrctin, ti, rltb r3lrrt
cl th¡ rrtlrl,Ç ¡rtttctrnß 3.[ rrr ttrrt stcrllrt¡d frr

(Pt)u, ¡ - ll¡ tit¡ (l-tl.t)
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¡ld lt¡¡lly thl v¡h¡ d f¡ rr¡ ebÈrl¡rd ttu

(Iü)Hr ¡ - lot t¡tn + 0'5 /lÇ (a-lt.{)

llb¡ rtclchlnt¡tc ætlvlç cortttclut, f!,, cl cbr hldre¡r¡ la rr¡
c¡lculrt¡d ¡r dlrerfbrd 1¡ rrctlcr (t-ab).

(2) ltr rl¡ctretlrr lcrc¡ (to t 0.t r.y.) of tb¡ tedlrr

Lo rlr¡t ¡hctrodr-c¡lnl lyrtn ü.r n nrürd r¡ ¡ firrctla ct th¡

rolrllç of rodftn chlorldr by th¡ pro¡rurtn rdtltlæ c! rnll
qrn:ltto ¡f rtocl, rodln chlcrld¡ r¡lutlæ to r¡3.r ¡¡1¡¡ tbr

prccrdrn ütll¡r¿ 1¡ (t) rblvl. A ¡rrpb cf thr ¡lratrrtlrr tcrcr

r¡rl,Ert (-fofr'r¡¡ r¡r 1lr¡rr to cr¡rc.ltrrttoor of rDlst Ô ¡ lO{
ro1¡1 rlßb tb¡ rlcpr r¡nrll¡ Èo ï13hl,n ,t-r9t ct th¡ tb¡orrttcrl lllu
ct 59.1ó rtlllvoltr. lll¡. r¡n lcfc rctlvt3y cc¡lllcl¡lÈr¡*, tcr

rcdlu rhlcrld¡ rrr ...cd 3o þr rqrrl to l¡. thr vrll a tå¡ nlrriç
¡c¡lr rblcb r¡¡ c¡lcslrtrt by tbr 8q¡rlbrtr qurtf*rll'

- lotr' l" . - 
¡1.'r:¡lú-

r+y'r
+bI (¡-1t.5)

ïù.¡r Â nd b r¡¡r t.L.r to br 0.5u5t{G 6i 0.16ts lrt*. nh-l
rcrprcÈfrrly,

l¡ rocl rr porlllr ¡lt¡r ttr crllbrrllm tår uprtn: üü

¡rE rt d rtcb Lb¡ .¡altlü ol tìl rcdln rrlt ct tbr polyrald. lcr

r¡rh ællÜ polyrçr.¡r Ñlpbantr Gno.ûtr.tl.t 3h. rlellç ol

tcdln cblertd¡, {."r, ûlch 1¡ tbr ccll prodrc¡¡ tbt rn rlrc¡¡o-

rÈlrr lorc¡ u tbrt ct f'!r polyr¡lt rol¡3ln, rrr drGrrrl,rrd. Ih.

cbrr¡r lrrctlo, tr, ct ür polylú or tbr rtolchletrlc rc:lvlty
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cortllct¡¡t .t tL. r¡{lr tn, fl, rr¡ tå¡¡ e¡loulrt¡t r¡ d¡¡crlhd

l¡ r¡ctloa (Ht) nl ¡mrlorrly ¡¡?ort d 1¡r tllur (t-Õ.1).

(c)

Altrr Êe.s.tüür rqrlltbrrGlc of, tùr crdrrtrc. rr3.r rt
1t.00'C lt¡ tlrctrrtllr lcrcr of ttr hyúrc¡ra ln ¡tur-rllrrtr
llbrr cùLstd. orll rrr ¿.t nfû.a r r frctln of tå¡ rlrltty c!
bytrrchlcrtc rcl,d. Altrr meb rlJlÊla of rto.L by{rochlcrlc rcl{
rol¡:l,a tt¡ odl r¡¡ lrf: fcr 1jÞ10 rtt¡t r tor :t¡ rtrùr Ëo tr tt
quillbrll. thr nrrrlt¡ of tt¡ orllbrr:fü n¡t ¡l08...¡t d ¡rrpbtc-

rlly by I plct cf tùr thet¡rtlrr fecr rt¡tr¡t ¡ nltûll c¡cntrrtlc
rod. r¡oh u tbr rqrrn ¡!.t af thr rrlrltþ. t ù¡ú tù¡ comt-
trltlr. Ët t ¡ tO{ n¡ I r 10-t rlrl tùe tleçr oú th. ¡¡rnh et B

r¡rfrt - lo¡l6rryt rr¡ llrrr nl ccrrr¡pcûd.d tr 9l-99.t1 ef ¡t¡
tbontlml rkpr ¡t lll.t rllltvlltr rt ü,00tC (ttn¡n þ1!.1). hr
tùlr crlcrl¡ttc lbr ro rctlrlty c¡¡fttol¡g ct btalccblcrlc cld
rr¡ lr¡r¡pol¡3.¿ trr vrlnr llrt d tr lr¡rrd d onr.tt Cor¡rcalru

úl.b dfrna trr tb¡ rcltlllÇ ol rllvrr cblcrldr r¡l¡ r¡ rt¡útturt
llttrnut t. tt r¡lcrlrtr{ vrlH cf lo¡ rya.

Ie nbrquù üF.r{rût th¡ rlrctrntlvt trrc, l,rr ol

:l¡ l¡11 r¡r rr¡r¡rl rr r frctla ct tt¡ oc¡r¡t¡r:1r ot

(1) bt{a.hlrrlc rcld ïLlah urr p¡c¡rrtrtvrly d¡¿ tc r trttól¡
t¡r¡ qrntlÇ.'of pclytt¡rlrr rul¡lmlc æla t¡ ß¡¡ c¡oinctrc. rlt !,

(t) fcfyrÈttrn nrl¡ùatc rûfd ütt.b rrr prctrrdrly d6rf tr
. .dtóL l¡lr qrntlty r! bydrrhlorle rcll ln 3t¡ cmdrc:[s rettrr

lhr rhuf¡ t¡rctlcr ct th¡ folftlrrn rd¡hmrtr lr rrr
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c¡ls¡l¡t¡d rr d¡redÞ.d Ed¡¡ rrctlc¡ (t-õc) rlrla¡ lqurtlo (H.8) '

l¡ otlrlt¡ cf th¡ llgutd Juctlea pctrntfrl brrrü rcl¡tlnr

o! polyrtyrur rutrphmlc r¡td od lr¡¡r¡t d potürlrn cblcrld¡ relrtlcl
({.2 nlæ) vrr rrdr f¡c ü. rüd.rlreû rqtr¡ttürtó

t.l(q¡ - rcr-) - cr(u*¡ - Tc¡-) t.t(ar + r.aJ
(t-lt.6)

(d)

3 It
l1
- lt¡
I1' ¡,i(þ + rrr-) - ca(t¡+ - T¡¡-) c.(a+ + Tr¡-)

É¡rr tihr ra rn tbr rebtlttlle ct tbr lm¡ ud ca tr tb¡ accc¡ltrrtfln

c! tbt pclyrcld. lrtln¡ tbr tqllrrlrlt cæl¡atsr of I l¡æ.t a

poturlr oblorld¡ rol¡:tcolL - bl t! o..l nh-l qrlv.-l rn¿ t¡r

tr¡¡trrr¡¡r urrbrr ct tbr gct .tln 1*7D fa thlr rclntfa rr g.{l!,

rqrl¡SLc ({-lt.¡) ¡trrr tüt llqnld Jactta PoG.r31¡1 for r crll

cæt¡h!¡¡ 1O'4 to 10-t nlrr polTrçnnr nrlphoúc rcll tc bl rç¡rra-

lüt lt t ße Ó.5 ltllÑ¡lt¡. th. ¡¡rnr¡'odla¡ vrlr lrrulYlry

t . to-! r¡1rr hydtochlorlc rold (rqrtv¡lut cord¡e:aar, {tl o.l

obr-l rqntv.-l) tr rpprctrrt lt a rtlllroltr. Srsl¡¡rr?Ó b.. ¡rftr¡rd

to 3t¡ rn¡¡rt¡h .corarot ct tù¡ útrr crlcrlrtlol ¡r ¡v6r1
grqtl,olr l¡rolrrd 1r drrlvh¡ rqrr3ta (Ô-lt.Ó) dc rct htL tr

¡recatcr.

4-1¡l lYm.ltr
(¡) lt¡ ¡vc¡nÈrrr

l¡r nlreSrd rmld-tlsn brlbr. pnclrla brn crylfhry

trË1U .n¡ 110 Gcru od rccl¡t1, toer rlrolt 1dß3te.1 Ptcûn:.rr
R¡¡ cot¡tr¡c!¡¿. tbr rtt¡Þ: cf tL.r l! tb pt¡tn3.rr ud rln¡
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to tå. ¡l.ô¡tlor r¡rh ntr ¡trlrll I 0.006 ¡F. ðJ t 0.015 GGr tlfpt33-

lvrly for r11 ptütmttr.. By rlrl¡bllg nd ruurta¡ tù. ln¡åll ,t
rscrE lE r gtrc¡ ef th¡ cçflleqy albla¡ lt y¡r rbØû tb¡s I er. oú

trùt¡g h¡d r vohn ef 0.00E76é cs, Àt Èbo ¡c C{,r ¡ ß.rl r¡t
cültrrutted ro Èh¡È tbr rrf¡bt of g1¡r, tbc tbrpr, thr rtn .!ó tb.
urt¡bÈ cf rrtry rertrd rttbt! rrrr rbcrt tdu3tc.l to Chorr o! tl¡
pycnÈrrr eæ¡rlntn¡ retrr to 3t. ¡rrdnr:l* L¡t. thr rrrrr¡td
¡¡r¡l3r of tour crllbr¡tloor r¡etut th. :trt r8. rhrn 1¡ tb¡

follort¡¡ trblr :ltb thr rrprduclbfUry t 0.00005 gn or brttrr. Àt
lr tb¡ dlffrrucr 1¡ thr rrl¡[t ln rtr ol tùe ¡ycontr¡ llllrd to

3b¡ rr¡L rlth r¡trr ml 1ür rrlfbt t'l rfr öt th. itrt.

\
vclu (tn co,)

It û tot nrrtbt tb¡t th¡ pt.ûr.t r. ütan ro {rrl¡lra th¡È rlrn tlllrt
rltä r¡y roludon¡ rr¡d 1¡ tùtr rorl ao fstà¡r td¡btr L.d tc b.

ltft d ttil 3b. .Ðtoltt ot ttr llitl¡r brl¡cr (lt?. f:tClOOO¡ rùÕ

cqrrfl3 tbo rtlt th. tr¡t.

(b) lrll¿loh ol thr trr¡
It e¡¡ br rbecrlg t¡.t tå¡ ¡rlrÈlorblp brmr¡ È. do.tgt

cl th¡ rolutlæ, p, nd th. d.úfÈt o! ü.t r, for tor :blr pyontrr-

D
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0.00ót5

t.t12
0.oltzl

t2,ttól

^

tr¡r rrthod tr ¡lrrE by
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\¡e'po+ vltb 4.1¿ - Âr2 - &1, (f-t{.1)

nb¡¡r V 1r lhr rotrtr ct th¡ pycrcrtrt lû 3e. t

ô,.f f. th¡ {tff¡rìtûG. 1¡ nllbt ol tb¡ pyccntrr ftllrd to tbr

rr¡L rlth rolutlo,n aC tür urt¡ht of thr C¡!. rnd.r thl rr r1¡

cmdÍttor,

.ril \ lr thr corr¡tpeollE¡ dlfft¡rnar rrlth rrt¡r 1¡ tb¡ gytrcËrr.

It l. û.c.f.¡lt, bæwtrr to f.orrrct tb. rborr dttfl¡rlc¡ l¡
nl¡btl tor tbr bueyrncy rll¡cl of rfr o tår .trtnLlf lt rl nl¡ùtr
rblcb ¡¡r r¡¡rd ntth ttr HrtGlrr b¡luc.. lrl,þ¡ Ë¡ d¡n¡l8t ct rtlrl
od rlr to br 7.7ó r¡d 1.2 r 10-t l¡. pfr cc. lt.p.etlttly ¡lrrr

0.9991ôt ô¡11
(a-1{.¡)I,

Y

Iß rhorlt br rotrd tb¡t ¡llc. thr pycnntrt r¡d tb. tr!.
r¡r qurl tl nrtrcr t8.tr ttr ¡ff¡et of cbrn¡t¡¡ r1¡ bd'dltt rr1ll

elrryr prcå¡c. tdratlcrl rrrlrtlca¡ ln lrl¡ht du tc rd¡orbrd ür3.t

ln both thr pycnnt t .ú¿ th¡ t¡tlr lurtb¡ætr lt c¡ br rb¡r¡

Shrt thr ü.rryt16 tbtÈ lb. dmrlùy ct ¡1r tl cæltr¡t ludr to

¡¡fl1¡lbl¡ ¡rror. orl¡¡ 30 tb. nrlt rr¡nltrdr of ôrrt. It lollcr'
th¡rto¡¡, tbrt A¡,Z rlff rlvryr br co¡tr¡t fer r ¡lvrn lolrtin ¡rr¡
It At od ll, rr¡ d¡t¡nl¡¡d u¡drr ülllr¡r¡t ¡f¡ codltloú¡.

(c) lll¡rlr¡n:rl :¡ch¡fen

trtc¡r sr th. ptcünt rt rrnr chr¡rd t tßb ctrrlc rqld

l¡ l¡h¡ ¡cr¡l rr¡r.r (rttlæ þltr) ml ßtr¡ ncld l¡y bl lrvrrtb¡t

v

Por



Itl

rhtl¡ rcrr o'¡rr r ¡trfllrlr rtr¡l c¡pfllr*l cc¡¡rc3rl to ¡ tlltrr
trt. lltrr rlarlng ülÈh r nrll roln of tb¡ rol¡t1c tr br rrlrå

tbry rrrr flll¡¿ by ror of r l¡er ltrll¡. tc rll¡btly rborr tùr

¡rrùeÉel r.ü, TtGh t'br rclutt¡ ÉtúL hrl bro pnrlouly rrnl
to tct lü'c. tblr proordur brlp¡l to crrrrn thr l¡orrlÇ ot

tüvlr¡ rlr lslbh¡ útch cthr¡rlr¡ todrd ¡c olbct l¡ t[. ptc-
r:æ b¡lb l¡tlr lr thr rrprlrrt. tte ptGrüt.rr Ü.!. tä.!
rqrt d rrrtlcrlly tl r rrSrr-brtb e¡3rrlhd to 2t.0æ t 0.00t.G

(lllcrs¡r rr¡ rrd¡ tcr vr¡1¡tleu cf tår bd ¡¡lcrlrt¡r th¡rr¡r
trrdlr¡ rltb rÐrpbrrl,c p¡rul¡r). lf t¡r 1t-30 rl¡¡g¡r ¡h¡ l¡nl ot

th¡ ll'r¡ld rr¡ rdJrrtrd r¡ clcr o porlblr !o tb¡ r.¡t rltt ¡ r¡rlryr
cå tta tlr rgprr prrt ct tùr orylrtr¡y rg drl¡{ rltb tblr rtrl,pr cl
trc. !O Ët .ttnûtb llltrr ,.p.r d,¡.d rrqrå ¡ lt¡¡ glrct ef r¡¡rl
1131. r13b rtr crg tlpkcrd, r t¡rtt¡r It rtlt¡.r ult r11ü¿ htc¡r
ttr pcrlttn ct :br r¡¡fren of thr ¡rrJn:lo lrù n¡r r¡rrrrd
rttb ¡ ertb¡tn3¡r (P¡rcblcr lool ¡d l¡rtr.nt C.. LCa., 3rnry.

¡l¡lr¡d) ftÈt d ntrih r trlÊtblr t L.aopr (Orr¡¡rr 8clatlfi,c Coq).,

Ghlcr¡1, g.¡.L).

lih¡ r¡t¡ld¡ ¡l 3br pyntrn nd tb. ¡r¡r rr¡r rr¡bra rttb
atrtllld rrt ar cl¡¡¡¡d üÍtL ch..r¡ clotl rrrrret ürt lr¡nro
rrrblqtr rra fl¡dfy rfprd utÌb nll.æ¡r ecttr clotù. lftrr
ttrdll|l l¡¡ltr rtr brlnc¡ c¡¡r tcr s bor¡r ¡b¡ dltfrrr.. l¡ rrl¡bt
o! tår ptct.r ad ttr. u.. {¡trnlnd tc t 0.00110t ¡1. tb
ccr¡rotlo d¡r to fü¡ nfrq¡ lt thr rclrSÍn L.ftû åoll tr brlü
ttr ¡rrdrrtlo r¡¡t tùre ¡rn b, t- nbtcb t¡. d.û.l,tt ol tl¡ ¡drttl



1t2

r.. c¡lcnLt.d rrla¡ quetlñ (a-ló.t) r tb. d.¡¡ltt of rrtrr rt
t!.000'C urr G.Lü to br 0.9t70ôt ¡l. p.r rco

(c)

¡clr¡hs3¡¡lrt¡

81¡c¡ thr vrcn dd,rd, roltd polyrçrrnr rllphodc ratd

r¡¡ rben to cotd! c¡ rlrcrh ol rrtra ler ueb rulgbæle rcld

¡rflp tlr cencætn:lor of thr roluCfon, lblcb hrd b¡ra prrprnd by

rd¡ht, ulr corrrrtrd to cb.t tor trbr r¡hydnu¡ rcld. tirc Êbr

o¡lol¡t¡d @c.rtr.tlcn, c, tn ll. p.r ec, of ¡ol¡tlæ :hr rgprrot

rptelllc rolrnrÇll, ru drtrtd,¡rd þ rubrtlt¡tlol h th¡

trletlonrE0

(l - eo)I
ItA I (t-1ô.t)

0 o

nL¡rr l_ f¡ ßùr rpprnet rl¡r lclr of thr ¡otrytlretrcly3r.'Y

l.hr r¡rulGr úrlr ¡rcorl¡d ¡rr9bfcrlly bl plottt¡¡ t rlx r¡rflr¿ lc.

a-f5 Hlrcrllr¡m¡
(¡) Gl¡¡¡llr et r1¡r¡r¡rr

Olr¡¡rrn nr clu¡rd rltb d¡brr obr¡lc rcld tc rrvrrrl
hcrn cr ¡lt¡lh. poG.rrfur prtrn¡ü¡ta for r t¡r d,nr3¡¡¡. Aftlr
nrblr¡ ¡rrrrrl ttr.. rltt ttrtlllrd r.t.a ud rerkla¡ tor ¡rrrr¡l
hcun, tbr ¡lrrrrrn u.r a3.*cl¡¡rd rb¡o¡nr r.Gatr¡qtl

(b) llrtflertlo cÉ Trt¡r
llrt r trr r cstll¡frr. rtlll r¡fir¡ a.-lütr{ ¡rh ntrr

0 Gt



rtt

ür. {l.31ll¡{ ;rr ¡¡tðttlrd Pocrr.llr dlcb¡lrt¡ rllrtieo ad tb¡¡

rll¡ltr pct ..ln D.rrü¡ort¡ ¡clntl¡r. It rr¡ ¡3c¡r{ t¡ nll-
¡crc¡d ptrlr cüt ll.t . tot thr grrplntlø of frlt-ltll poly-

tlretrclytt ¡clutlo¡¡ r¡å ler rlrcßroch¡lcrl nl cmðrct¡¡¡r ¡tudlu

tùlr rrt6 ü.t D¡¡d tlhrou¡þ I rl¡¡d-ùrd trrl¡ coln r¡d u¡rd

dltrelly. tür rprcltl,c ccotuctrnt of thlr r.t¡a u¡¡ 0.1!-O.25 r l0{
.-l -1e[cr.

lbr d¡-lafr¡d r¡trr r¡r tmtrd for tùr prü.¡c. of lnll
ln¡ntr ol ¡¡rl¡ bt ¡l¡ct¡u rlctrrcçy. ErlPhr ol rtß.r nrl
rpreyrd by nur o! ¡ l¡buf,lr¡r üte tarthly clrrvrd d'er to¡rthr
rritù nt¡rac. Dow polyrçrru tghrrrr (zttd). ÂtÊlr rhrdcln¡

rltb ¡lrtfrn ü¡ bæLtl3 rtth ccllodlo tür lprctru nrr ús¡:.d

¡6 crDp.r ¡3lð r¡d ¡¡¡t¡¡d ¡t bl¡b nrcl¡!ûø rrltt r Pbtltpr ¡f/fOO

lutru¡t.tl tbrrr ütr ril æÍd.Dc. et rrll¡ prrtlclu lndtrtrly
¡ttr¡ pr.prsrtlcn of tbr col¡n brt rtt¡r rr¡bfl¡ ttl:h t-t ll:rrr cl

ürt a (- l0O rl. d¡.d brd r¡1l) lo lurtbrr trro.r rrtr drrca.d.
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