
A V A

3J 14'l? yr U-l R UtJ 14 n6l
fryrynpaauffiit

.r1 uet1 it stu lvr R lr uir"s n a.r u? rar a.:r ui{a
61Un{1llo t n1 ? U n 1J141?ytE'r 6 g U14 n A
Tnr. oz-gaq-6241 -6 Intars cl2-849-6247
E-moil  :  dircopr(x@mohidol.oc.th

Synthesis of NR-g-PMMA by "Grafting from" Method Using ATRP Process

9 - 9

.rruio-ufi1d'n:?0doud'nHil&rqflrsnr.rln:qafi.rroilfloa^dnlfl:'u (ts) fin:rr,{viuufrufirro.rrri.tl::ustel^

(Nn) lprflnr:ldrvrnfinnr: n:vrfirrruu:turuar:JnIEr:a]n:fl nr:rn3orun:rylvilnnofiruoi"l:rryduro': ps 'hjuu

fiufirtorfldru Nn riuldl#rmnu'nnt:rsr:'urunofiurofrruuorlryno^:cfi1d'lun:onlvrirflud'rnnn (lrMnp)Iorulu

nr:f,nvrfild rEMpo rflu'luvr:on'1ryd6'rnar.r 1un:surun,r; tt* d.rrflurJgfiiuruuufi'undu'ld:sil'jr{aruJd

ro.rnofiruo{fiilnruarufioq{no^d:errav TEMpo nvrirhJqnr:rniurunofirruofrrrunruqruoqryndarvro{dln;u

rufrr NR :v6'ucrorn:rv,lri ps uu NR irn:rvf"ldlnuiinr:f.rrirurin yru'ir:yd'rn:rv{riduotifiunnilunr:
t ?  r  l t  I  v  A A  vnilr'{nour{tilurtiun:r cIqigr€1r14[uunnuarurfllIrudllJ]r0gr:?oaouJn0nrrn:cr6{ttuur",u-ru,,oJ ATR-FTIR

auJnln:aln:iJ d.rhl'nd'ngrunr:il:rnaro{ ps fin:rv,hi'lilru Nn cirunr:n:vorud'rror ps n:rrlri uu NR d'ild
I  o  u e  a  .  r  r  a o  &  r  d 1  &  o  -  ; ,  J  Z .  ^tsr:Yniurilnr:n:?0do1r'ldornrmnu'nt1ilru mapping ilu?'r ni: n:ir{rirnqriuotjr.rriJurfrorfrorn'uyirri{fru r.r'l

(^4oxlnuho ps) uuno',nfi'ldritnt:finurujiortfiulnr:ldrvrnfinnr:er:'r0ionlrrudnrruu:ruruuu6'rotirs
A  y  e  a  3  v  '  i , a y  4  e  t q g / y  J o  -  A  d  q  l , t y q
t: i lnununr:'rtfr:1gfiuun-rour{yr rnlgr:uutrnnrflnnt?rir rIU?r r?rtolJnn6Irnilrtavnrur:0ti l3uurfiuufiu' lo ru
i -r: o { ro n nr: n : sn r un r fi a f r raru o ro r n: r v'l ri ps n r u'lu d'u crn : yl

Vayachuta L, Phinyocheep P, Derouet D, Pascual S. "Synthesis of NR-g-PMMA by "Grafting from"
Method Using ATRP Process" J Appl Polym Sci 2011, I2l, 508

:t!r,:r,:: .ir:



MAHIDOL UNTVERSITY
Wirdon of ttu t-on{

Reseorch Monogement ond Dev€lopmenf

Offlc€ of th6 Pr€sldent

Tel t 02-849-6241-6 Fox: 02-849-6247

E-mol l  :  d l rcopro@mohldol .oc. th

Synthesis of NR-g-PMMA by "Grafting from" Method Using ATRP Process

This paper is focused on the investigation of synthesis of grafting poly(methyl methacrylate) or PMMA
from natural rubber (NR) using ATRP process, NR has to be transformed into bromoalkyl-functionalized
NR (NRBr) acting as ATRP macroinitiator. The NRBr was prepared by two-step chemical modification
i.e., epoxidation and epoxide ring opening reaction using a nucleophile containing bromine atom such as
2-bromopropionic acid (Al) and 2-bromo-2-methylpropionic acid (A2). The fixation of A1 and A2 on 4-
methyl-4-octene, a model representing one repeat unit of NR, modified by epoxidation was prior studied
and it was found that the resulting addition products from ,A'2 using as ATRP initiator for MMA gave a
better control of Mn,exp and low PDI of PMMA than that from Al. Then, the NR was transformed into
ATRP rubber macroinitiator via epoxidation, followed by epoxide ring addition with only 42. lH NMR
was employed to determine the amount of A2 addition units on NR, which is considered to be the same
amount of grafting sites lbr ATRP of MMA. The grafting of PMMA was then successfully carried out
from the NR backbone by ATRP process. The PMMA grafts of the NR-g-PMMA were indeed linked to
the NR backbone via ester linkage of the A2 unit. The PMMA grafts could be cleaved from the NR
backbone by acid hydrolysis, r,vhile PMMA grafting by other conventional radical reaction could not be
done. Then, the average MW of PMMA grafts after separation using acetone extraction rvas evaluated.
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