83

1PNE1301999

= 4 4 a a Y a o a
W3 UINTATIA. 2545, (A [y Tadideed ununa1adn. unIINTEAWAIUATUNS TNV AR
flaail.
= L4 =2 as a s a Y o
WY UINTASTIA. 2546, NISANYINTARWAIVEINDAIOI NI Iag lsmaiin
Thermogravimetric analysis (TGA). lDNT13 15znauMsSoUIN Polymer Characterization.
o = a L4 a L4 =
NI una 1u ladenaasneawes ansInemaasuazina lulad
o Qs o ¢ a
UNINABEAIVAIUATUNS Ineuuailaaiil.
o o @ a ¢ as  a 4 a o o 4 a ¢
Ho ol (IUNTBY. 2526, (AN IWAILET AW, WURATIN 1. ngannd : TaiReua s,
oo s =y Y [y=1 a ana =t =N L4
Y55y UEgiiv uay USan fesdie . 2534. gliovgianisma Tu Tagen. auzmnmaasiuay
=g rS Y] N o o =y
wma1u a8 YUNING BBV IUATUNS INsuuailanil.
an a a Y o wa a L4
Y351 1UTQNe. 2530, yNFFTNYIA eNTUATICHIBSTUTA. AuInnmaasiazmalulag
P=Y o “a & a
UHINYIABAIVAIUASUNS Ineuvailaanil,
o Y o LY = = L4
WINISU TN, 2528. mrstAld s ven. Madruna Tu ladorsuaznediwes.
= o = a ) a da =
auzIngImaasuazmalulay UMIINOIBIAIVAIUATUNT INYUYATI AR,
an Y o Py = L4
WINISQ BN, 2540. rumadanisesngas. maisuna luladeauaznedmes.
= L4 = = LY = ¢ a -~
ANZINGINAATHATmMA lU 1At UMIINGINIAIVATUATUNS Insurailaaiil.
s [ = L4 ~ ) [ a_ o Y
NIV QY. 2548. A1siadio . guoma lu lat TanzuazIaquuasnagoumn).
= I'd =
AsENIIIMBIaAsazmna lu 1ad.
a o @ o 4 aa = - V=54
RUNIA Anssa uazdysuns ynelvodsna. 2532, ann lasa Intlvesasdunse.
Y 4 : 4 a = 4 = [ Py L4
AUNATIN 3, MAIVUAT AUSINGIPNTAT UHIINGIIAIVRIUATUNS.
a an 4 s = aan Y Y
AgnBil  quzmged. 2547, misdsudpaniuaiivessnsssundonen leddleasaiuns
=Y s o P T ~ a =Y g LY a
panTIAYY 4 -0 Ty IaWatediv, Ineiinus memansdudia
a L4 =y [ a L4
Aunligadmnssy augIngmaasiazinma lulad umINGIGsa VA IUATUNS,
v a L4 :‘ 2 =t =t o U aa o s
J¥suns awvirla. 2545, msAnusienaiuauAserINeNETTUTITOWEN Tran Uiy
o v a Y o a a a I'4
d1fends, Invinusinnmaasumindaaivima lu lagnedwes
a [ a L4
UNINYIRYFIVAIUATUNS.
o aw a 4 a =Y
A0 UITHYI ATUIFINITINHAT NTSNITIUNHATUASTHATAL, 2550, NANARY NTTTUTIAVDY
Usunalneg . adaoslszma’lne.

] o

o o a a 4 ~
Lﬂ']')ﬁtl YANAINT. 2540. NITAAAENTTINIIA. ﬂmz’mmmﬂmuaxmﬂiuiaﬂ

9

a (4 a 4
UHTINYAYTIVAIUATUNSG.



84
¥ o 1
L@NE1TD9DY (1)

Al-Malaika, S. The Good, The Bad and The Ugly in the Science and Technology of Antioxidant
Grafting on Polymers. in: Chemistry and Technology of Polymer Additives, Al-Malaika,
S. Golovoy, A. and Wilkie, C.A. (Eds.), Blackwell Science, London,

ISBN 0 632 05338 0, pp.1-20 (1999).

Annual Book of ASTM D395. 2000. Standard Test Method for Rubber Property-Compression
Set.. Section 9: Rubber. Volume 09:01. Rubber, Natural and Synthetic General Test
Method; Carbon Black.

Annual Book of ASTM D412-98a. 2000. Standard Test Method for Vulcanized Rubber and
Thermoplastic Elastomer-Tension. Section 9: Rubber. Volume 09:01. Rubber, Natural
and Synthetic General Test Method, Carbon Black.

Annual Book of ASTM D2084. 2000. Standard Test Method for Rubber Property- Vulcanization
Using Oscillating Disk Cure Meter. Section 9: Rubber. Volume 09:01. Rubber, Natural
and Synthetic General Test Method; Carbon Black.

Annual Book of ASTM D2240-97. 2000. Standard Test Method for Rubber Property-Durometer
Hardness. Section 9: Rubber. Volume 09:01. Rubber, Natural and Synthetic General
Test Method; Carbon black.

Annual Book of ASTM D3184-89. 2005. Standard Test Method for Rubber Evaluation of
Natural Rubber. Section 9: Rubber. Volume 09:01. Rubber, Natural and Synthetic
General Test Methods; Carbon Black.

Avirah, S. A. and Joseph, R. 1995. Studies on natural rubber bound para-phenylene diamine
antioxidants in NBR. J. Appl. Polym. Sci., 57(12) : 1511-1524.

Baker, C.S.L. and Gelling, |.R. 1987. Epoxidized of Natural Rubber. In Development in Rubber
Technology-4: 87-117. Whelan, A and Lee, K.S., London: Elsevier Applied Science
Publishers Ltd.

Barra, G.M.O., Crespo, J.S. and Bertolino, J.R. 1999. Maleic anhydride grafting on EPDM :
Qualitative and quantitative determination. Br. Polymer. J., 10: 31-34.

Davey, J.E. and Loadman, M.J.R. 1984. Chemical demonstration of the random of
epoxidation of natural at the random of epoxidation of natural rubber. Br. Polymer.

J., 24: 107-113.



85

lana13a1989 (Aa)
El-Wakil, A. A.(1995). Synthesis, characterization, and evaluation of natural rubber-graft-
N-(4- aminodiphenyl methane) acrylamide as an antioxidant. J. Appl. Polym. Sci.,
101(2) : 843 — 849.
Gan, S. N. and Z. A. Hamid. (1997). Partial conversion of epoxide groups to diols in epoxided
natural rubber. Polymer, 38(8) :1953-1956.
Gan, S.N. and Hamid, A., 1997. Partial conversion of epoxide Groups to diols in epoxidized
natural rubber. Polym. Sci. 53 : 387-404.
Gelling, I.R. 1987. Epoxidized Natural Rubber. NR Technology. 18: 21-29.
Gelling, I.R. and Porter, M. 1988. Natural Rubber Science and Technology. (Roberts A.D., ed.),
Oxford University Press, Oxford, 359-362. ‘
Hashim, A. S. and Kohjiya, S. 1994. Curing of epoxidized natural rubber with p-phenylene
‘ diamine. J. Appl. Polym. Sci., 32 : 1149-1157.
Hofmann, W. 1989. Rubber Technology Handbook: Natural Rubber. Hanser Publishers,
Munich, 11-30.
http://www.specialchem4adhesives.com/tc/antioxidants/index.aspx?id=degradation[July

1, 2008].

Nakason, C., Kaesaman, A. and Supasanthitikul, P. 2004a. The grafting of maleic anhydride
onto Natural Rubber. Polym. Test., 23 : 35-41.

Perera, M. C. S. 1990. Reaction of aromatic amines with epoxidized natural rubber latex.
J. Appl. Polym. Sci., 39(3) : 749-758.

Poh, B.T. and Tan, B.K. 1991. Mooney scorch time of epoxidized natural rubber. J. Appl.
Polym. Sci., 42 : 1407-1416.

Roy, S., Gupta, B.R. and De, S.K. 1993. Elastomer Technology Handbook, (Nicolas P.
Chremisinoff. Ed.), New Jersey: Scitech Technical Service, 636 - 655.

Sulekha, P. B., Joseph, R. and George, K. E. 1999. Studies on polyisobutylene bound
para-phenylene diamine antioxidant in natural rubber. Polym. Deg. Stab., 63 : 225-230.

Sulekha, P. B., Joseph, R. and Prathapan, S. 2001. Synthesis and characterization of
chlorinated paraffin wax-bound para-phenylene diamine antioxidant and its application in
natural rubber. J. Appl. Polym. Sci., 81(9) : 2183-2189.

Sulekha, P. B., Joseph, R. and Manjooran, K. B. 2004. New oligomer-bound antioxidants in
natural rubber/polybutadiene rubber and natural rubber/styrene-butadiene blends.

J. Appl. Polym. Sci., 93(1) : 437-443.



