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Re:lethit~' ralios or ("h~'1 al'r.date. n-hutyl­
IIIcth:lcr~'I!lt(· l'OpoIYIII('rS h~' "C Ni\1H. 

It has earlier heen reported' til:! ( 
the proton NM R \','as extremely IIserul in 
l'~til1lati(l1l of ('''IHII','Il'~r composition of 
ethylacrylate, n·hutl'llliethacry/ate copoly­
mers therehy facilitatillg the detcrminatioll 
of reactivity rati<'s. lIe~idc'; 'his, the appli 
cation of carholl·I:' Nrvl R in the qualltitative 
!lIial-ysis of the a[,fl\'t~ copnlvlller systelll 
W;lS alsl) descrihnl ill "tll' l':Hlier ;lIticle.' 
In I his prest'II1 ,"lIl1llllllli,';I\ '''". dell'1'l\\ill:l .. 

linll of rcarfil'it\· 1':lli\l~ J Ill' these l·p!'lJl" .. · 
mers \I~illg Fillt~lI\allll ·I{dss and l--:.elcl1-

Tlidos metllt'd, are de'l'rihrd. 

Buth the Illllll()IlIt:rS, I~fh\'laL"fyl;lt~ :lIld 
II-hutylmethacrylate. wcre pllrilied hy wash­
ill!! with caustic soda and then diqilling 
IlIllkr vanllllll. 1:,,1 dillnelll "l!IIIOIIH~1' ,ked 

ratios, COlll.'lYll1el i/:lli"lls \':ere carricd out 
ill ethyllllcthylkctnllc IIsil1!~ beJl/oyll"C"[,;,\idc 
as initiator at 60°C. The l'nnver~;i,," tn 
polymers W('l'C fotric(ed III Jess thall 10 
per cent to :\\'oid lie!ro;:clIcily ill (,Pllll")'I' 

tion. The compositiolls \\ere estilllal.cd h) 
ftlnlling lie NM R spectrulli for all lhe 
copolymers as d c~cri"cd i 1\ our ,ea rl in 
paper.' 

Reactivity ratios call he evaluated usillg 
Fil\emanll-Ross I1ICtliod l alld ;,rhi) by a 
graphically evaluable lillcar cquation pwpos­
ed by Kelen-Tudns' The lirst method is 
efrective ill general rpr In(ht "I' thc·systel11~. 

However, it give.. over estimation of 
reactivity ratios for'thc system in' which 

,.Olle of the components o/' the copnlymer 
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is relatively small. The latter 
effective for all the type of 
general. 

method is 
systems ill 

Finemanll and Ross linearesetl the Lewis­
Mayp eqllati(ln' as follows: 

( i - r, F - r I ... ( I) 
" 

anti GfF 
F + r, ... (2) ~ o-

r. 

\\'he rc ( ; x(y .... I) and r: .... - x' 
~ 

v y 

:\ and y represent the ratios of 1110le 
fracti(lns Ilf the IllnnOlller "nits in the 
1Il(lll(llllCr reed and ill the ctlplllymt:r res-­
Jlectivcly. Fmlll the datH oht:lincd h:; "(,' 

NMR analysis of copolymers, G <J"d i' 
valtles arc calculated and recorded in 
Table I. ;\ plot is drawn betweell (j a fill 
" 1'01 eq. 1 (J-ig. 11. From the intercept 
of the plllt, r, \'alue is obtained and flOIl1 

the sllll'e. r, value is calculaled. The 
\'al"es tillis ohtained arc r, ~ 0.45 and, 

r,' =-' .rr~, 

S/. 

lADLE I 

FinCflllIlIlI' rosl filet hod (for lie l"i\1H dntll) 

y 
F 

(1'/'.1') 

(; 

(\ ;)'-1.' / ,1') 

-----~----- .--- ---------_ .. - ---,-_.-

I. 0.3552 0, I05.~ 0.7625 ··1 :,'U9 

1.. 0.9455 O.~609 1.9397 -I.IU59 

). 1."207 0.7007 2,8&05 O.6Q6r. 

4. 2. t 29'1 (1.9048 ~.OI3g U,4,~95 

; 

'"I •. 
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TIH' g':\phic:~lly c\·"lltahle lilii::lr cquation 
pr(,,,pscd . b.\' .,,~ l'kn .. Tudos. is gi\'l'1\ II\' 

t' <.,; 
~Ti 

Where Ci and F is same as dt.!'crihed 
:iI"Olt. « i, all' arbitrary comtullt (,,< >r.') 
which is [,.il·Cll IIy 

\\lIII:IT FI11 and F\I:-~talld for tIll' I'l\\'c~t 

t..." ":1111:1 c:. = gi\('s r,. '-: :llld 1', 

(hoth ;" illlerct-pls). '1'1111'; Ihe met/tod 
pl'flvidL', Ihe dClcl'lllin:ltilill Ill' r, :llld 1'., 

Hlld Ih,' :lhrl"l: eqll:t1 illtl ·i ... ill"'ariall\ til Ih.: 
illl'CJ'~,i(lli ,d' d:ll:1. 

TAIlL!' 2 

.:-::-: .. -. .... -~: =- ---:--.-- .-" 

U \ ~.5.' 0 I' :1' 
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alld hi.!.!hnt ,:tillt' C:lil'lIl:ilcd ,-,.0111 tlie .~t:riI:S -06-
(11' InC"~lIll'IIlt:llh ill tht' Cllp,,JYllll'rii;tt iOil. 

,/ "" alld t. /. 

I>( .:.~ I 

'11\,,' t"I'I:lti()" (I) call be wriltctI :t~ 
"1 .. ( r, + r 1,' ,'< ) t. - r ~ .' I>( (4) 

The \'ariatioll 0(' t.. call take any positil'e 
valllt' only ill the interval (1l,1). t\ phlt 
of '1 Vs t.. from the experimental data giles 

a straight line. the extrapolation of which 

FIG . .L, ~.I.n. fudo. fl)ol trot Ilc IIMIl dOlal 

The treatmt'nt of "NMR ·data by Kele,,':'" 
Tudos (K- T) method is represellted in Table 2. 
Fig. 2 represellts K-T plot bel ween '1 and. 
E. ,llId r, and r,' I>( wcrc obtained rroll1! 
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the intercept at E.. •• I :111<1 E.. ,n. The r, 
and r, valucs "iJt.ained are r, . (I,tU and 
r. ~~ 2.0J. 

the reed compositions studied. This 
Ihal Ihe copolYllIerisation is moH favour 
thus rilling out the hOl1lopolymcriz8tioil. 

TABLE 3 

IIlo"ol//{'" 

EA (r,' 

nBMA(r,) 

J 1'10110111/ 

/(0.\.\ 

1/11'111,," 

1.112 

f,"t·/t·"·· rllti,}.( 
l//('I/IOr! 

0.43 

2.0J 

The r l and 1', vailles oiltained hy hoth 
the methods arc recorded in Table 3. It 
can be seen that tile I'alues of 1'1 lill(l r. 
lire tllmo~l. the same in tile two methods. The 
product or r, and r, thus evaluated reJ1lains 
less thall I illdi(';1ling that the 'system 
rollows ralllhllll di~lribllt ii.lll of:. Ihe· mono­
meric units. lillt the r. \'aluc, which is 
l11(1re tllnn I, indicates I'llnt . tire seqnence 
or n-fH"fA units appe,ar as long blncks. 
The determinati"11 or 1', and r. or the 
system thus clearly indicates that copoly ... 
rnerization is ah.~olutely fi1\'(luTed I'1I1.il1g Ollt 
tile homopolymer rormation.This is in l1CCOI"­

dance with our earlier studies' of determina­
tion or cross termination rate constant of the 
l'oJ1ol~'l11l'r s~'stt'nl which is grenterth:ln I, at;jll 

Leather Science, Yol. 29 (3),193:.1 
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