Msaanlseesssuena lasnsnsadls lhilaneuswessia lalasian

. @
AUEINENINYINS
MIANITUUMINGAE

371mﬁ‘ﬂuﬁﬁnﬂuﬁaunﬁwmmiﬁﬂymmnﬁnqmﬂ?mmﬁwmmamquﬁﬁmﬁﬁ
munlniagmans maiviagmand
AMYINGINAAS  QUIAINTIIUMINGAY
Umsdnu 2547
ISBN 974-17-6270-4

a _~ A( a e
AVANTUYDIYWIAN ﬂiilfll"’]’)‘ﬂ 8108y



MODIFICATION OF NATURAL RUBBER BY GRAFTING WITH
HYDROPHILIC VINYL MONOMERS

i
)3

o
v
a
—

ez

2T T

b}
AULINENINYINT
SBIANIHAANEINE,

for the Degree of Doctor of Philosophy in Materials Science

Department of Materials Science
Faculty of Science
Chulalongkorn University
Academic year 2004
ISBN 974-17-6270-4



Thesis Title MODIFICATION OF NATURAL RUBBER BY GRAFTING
WITH HYDROPHILIC VINYL MONOMERS

By Mr. Wiyong Kangwansupamonkon
Field of Study Materials Science
Thesis Advisor Professor Suda Kiatkamjornwong, Ph.D.

Thesis Co-advisor Professor Robert G. Gilbert, Ph.D.

Accepted by the Facul

Fulfillment of the Requirements

University in Partial

72 b
S A £ Jean of the Faculty of Science
(Professor Piay
THESIS COMMITTEE
............. T .. .. Chairman
(Associﬁ;ofessor >aowaroj Chmayjuljit, M.Sc.)
= j: L A ‘.
s il b -=§ Advisor

iy

(Mr. Nopporn Pramojaney, Ph.D.)



Joad Aenusniena : Mmasaulsensssung lasmsns wade hilaueusnesyiialalasiian.
(MODIFICATION OF NATURAL RUBBER BY GRAFTING WITH HYDROPHILIC VINYL
MONOMERS) 8. M/5n11: @ a3 g Mosaig e, 0. NSne13w: . a3 15idisa ? fadia;

$11IUHLN 161 ¥1311. ISBN 974-17-6270-4.

el ldnSounodle Tawsuauindarematanoamesuuudiasume 19 lddavoawod lo Tams u

aaa

< P 1 o ) (v o LA A a = ¥ A
AUNNYNHUVUIANWNNU ﬁ1ﬂ5UﬁﬂH1ﬂﬁuﬁ1ﬂﬂi‘ﬂ’ﬂﬂ 981 ﬁﬂi?ﬂﬂﬂuN'JﬂJfJ\iE)‘tgﬂ'lﬂ“Wﬂﬂle]T‘HWS‘L!ﬂ’JUW]ﬂuﬂ

a a Y v o ' Aa '
upansiues 1arneinsaieg RikadovuIa , 39u photon correlation spectroscopy 91 lgitin

Yy v 4 y v i & “
AN duveINaNDINDS AN TULD IHRECH
IENNDAINDT letunaoyil TIONAIETIAS a6 : uauwmiﬂu”l‘nswuumﬁnﬁuﬂgﬂﬁﬂws
1141 u'muu wmmumﬂmmnmﬂﬁmu
YUUDIN0 A lauan il TuoNann i | ' s ﬂsmﬂﬁmTﬂsmuswmwmmimn
A aw =3 4 = P =1 o
Fausanauaz 1o TywSuneluiieWoay Al _r A ORI \n panousimauilunsa-1uaii
’J

<] [
danudunsa-ua Anyidnsing

wodwe TsiwFudelfisemenwial Wil *; ik »1 asvarouinauveslEisaln
A 3 " ' A 1 o) S i
!WﬂJ‘UuﬂU'Nﬂmuﬂﬂclu‘Vlﬂﬂﬂ51ﬂ']5! RN SRR PO | “L! 13! ﬂ??ulﬁﬂﬂiﬂ]ﬂ\iﬂﬂﬁﬁﬂﬂﬂ une

Al a W ~ l;
foyannnuiou nudwsatainay

a J [ ' 3 - .
iwavuIn Indngrunaasimsauladaiasasaond i1 mmz‘wﬂgnsmmsmmumﬂﬂwTauu

mT wummsmmngmmﬂumm15mv1
) a o‘z‘ a a a a a a a0 o (4
ADUTUDIADNITINATUVUUASAINITNYT UD BRIt ,J': ﬂmmazuiumwammﬂsmﬂw'lu'lﬁ'nsmm
v df a - - W Pt
namﬂunizmumﬁwoama'lsx

3

LA a = a a a a
Anyimsnamla hilaua Meaion lansfiaosfiuiefinozniian
uazleasondaofianmasian uu@ﬁﬁsu Alae 0TI emwmﬂ%’szuuﬁﬁﬁuﬂﬁﬁ%’muuu

Faond ldrnmniladedie wuwammﬂgﬁmummsmaﬂu ﬂszﬁ@mwmsﬂﬂﬂm nazauiaoun 1dud mmﬂmum
uagyuFuiaveaTlauno fmjﬁ Aﬂﬁ ? ﬂﬁﬂ qvad §ulKuA sEue
SRR Aond Agi 1o 1asmosoon luaimsziod umumuu mos-tmalalasmosoonladimnsy
PRAUWUMIIY LAY 0 ﬁf ﬁ Nududuve i
35mIFAT mﬁ%ﬁg aﬂﬁ Eﬂ% {iﬁmyﬁ Eﬂmmmz"lﬂmﬁa

¢ oy ool
ﬂ%UTulBWﬁﬂgﬂilﬁ%’l nstguuﬁqmﬂmeﬁismm asnaoulnsead NM‘U‘U“H‘N mumumamgamsmuuuﬁa NHU

4 C a {
Tasnsfoudis eamfloumnsenlad oy nsavealeviea@n qunginfReuanuzadoutiveswnna S

differential scanning calorimetry UR11/523101 —64 Dar AT YT

a o @ J, oy .w’ 2 F, JO =
neATn eoenans . aelledeilds.....ZE m””%f‘.ﬁ’..’..’..‘.’ ..................
AW TeaAans . anedeToaranstimiEnun, AelL K .................
TnsAnen 2547 : maﬁe%mmﬁﬁﬁnméqu.@‘. oAk



## 4373836823 : MAJOR MATERIALS SCIENCE

KEY WORD : NATURAL RUBBER / EMULSION POLYMERIZATION / GRAFTING / REDOX
INITIATOR / HYDROPHILIC VINYL MONOMERS
WIYONG KANGWANSUPAMONKON : MODIFICATION OF NATURAL RUBBER BY
GRAFTING WITH HYDROPHILIC VINYL MONOMERS. THESIS ADVISOR : PROF. SUDA
KIATKAMJORNWONG, Ph.D., THESIS CO-ADVISOR : PROF. ROBERT G. GILBERT, Ph.D.,
161 pp. ISBN 974-17-6270-4.

Polyisoprene latexes were prepared by co ulsion polymerization to obtain seed particles

for kinetic studies of surface grafting reactions on ' E’on calorimetry. The effects of the amount

of monomer, surfactant concentration, iitl temperature on the latex particle size

The two-component redox-1nitiatie / ene xide (CHP) and tetracthylene pentamine
(TEPA), was used to polymerize dii gcthyl methacryla : ) in the presence of synthetic

polyisoprene latexes. The modifiedatcx partigles ostulater ' iry layer’ of surface grafted poly
(DMAEMA) chains formed via an ; radicals and the isoprene moieties
present in the seed polymer. The mod ' stability to low pH, and PCS
showed that the apparent particle si siScusiti ' : Bhe rate olymerization was followed by reaction
calorimetry. No steady-state polymerizagion ith 2 crease in the number of propagating
chains at all initiator feed rates investigate ¢ and colloidal stability, together with the
calorimetric data, are consistent with radi rticle surface, and with abstraction near the
interface being a rare event. Further, there is eﬁ&@-ﬁﬁt rads tion by the redox couple is relatively slow
While this ‘topology controlledl%ction is responsible for the layer and latex stability, the

The grafting of hydrophilgvi-ny nonom 1A ethylaminoethyl acrylate (DMAEA). and
hydroxyethyl methacrylate (HEMA) onto natural rubber latex was also carried out by emulsion polymerization
using redox initiation. Thy iator, and concentration of
CHP/TEPA, t-butyl hydrﬁr ﬁﬁsﬁmﬁmmﬁ ﬂﬁer ncentration, and reaction
temperature on the conversgﬂln grafting efficiency, water absorption ag contact angles ofttge grafted copolymers

films, and collo@ m&%ﬁﬁw ?ﬂ:ﬁ amd DMAEA
could be grafted o 1 particles ayer structure o -g-poly ) latex particles

was investigated by transmission electron microscopy using positive and negative staining with OsO, and
phosphotungstic acid, respectively. The glass transition temperature of the grafted natural rubber determined by

differential scanning calorimetry was at about —64°C.
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