UIFTUIUNIY

YRR VUL, 2553, WS LUNANERNTAA I UGNUAININTDUIINNITHUAUN LS ITUTIRDNDN

a

ladfunedlnsindy:  dvinavewmedwesyiafiany.  InerdnusuSyaninermans
N1t udia @arv13gninaluladnediues amngIngiriansiazivalulad
NIV IREEVAIUATUNS

913U1 WLy, 2554, WoslunatafnTaniludnuauseuInnISluaUAENSIITIRDNON
o tefiauliliaozBianlanediuesuazwodlnsiwau. InendnusUsyn1ine mans
ududie awnvinelulagnediues Augineimanstazimalulad
IRV IALEVAIUATUNS.

Faludagst @193, 2548. MamssumesluNaE@RNdaElnLLEIIINYETTUYIANELEN
waunnuwealnslndu. Inednususyainemansumiudis awisuvalulagned
Wes AugINeImansuazinalulal Ui INeISYAaIUATUNS.

Yayay1ily Bunsiianl. 2552, waSlunanafing9as3suyIAaNNISHUAUATENINENEITUYIR
Autenaubleszdwmlaglinsdlaneduesvesenssssurfdunedlatia
wasladasendudfianeanoianduasiiuanaudiiuld. Inerdnususvanguitudn
g maluladnediues Augingimansuazinalulad WnINg 1auENIaIUATUNS.

mauynsudwinediwosaturtadinan. 2551 fiuriaded 1. ngamwe: rwddinaniu,

WesT ugw. 2547. 873 ¥ia auth uasmsliou. faniaded 1. nsamwa: audmaluladlaveuas
Tanuiawd (une).

WesT utge. 2508, ansiafions. A 1. nyawwe: audmeluladlavsuay Tanuisnd (Bu
LA).

WINTIU U599y, 2528. ansaldmTuens. A Inemansiavinalulad uingae
asvaunIung. Janndl.

Fans umana. 2552. waslunanaindanalawesainnisiuaunenssssuynulanedies
voseaulllaes@ian. InednusuSyaninermansumiudis awismaluladned
Wos AugINeImansLazalulad NN IaUaNTaIUATUNS.

anasmil Adeens. 2551, weslunanainTanlugannisiuaune9sssuviiudeniuned
ifuANLIRINGY.  InerlnusuSyyinereansuvidudin a1y imalulagned
Wos AuZINEImansLazalulad NN IaUaNTaIUATUNS.

91T WNANIU LT WIALATIA kavlasnl 1ensn. 2554a. weslunaraindanalawesann
NSlUANALNEIINYIRD NN YR/ /oeRaesiunnedteRau/medlnslndy.  srenuiduatu
auysal anruddeanududanianaluladormis. aadyineluladenuasnediues.
AMZANEIMARILazALULEE. UTINISYAIUAIUATUNS.

91T WNANTY 193y UIAZATIA wazlandshl 11mn13nY. 2554b. BvSnaveinaiafluwesiavans
ALANYevMaslunaaRndanalalLeTININNITIUAUAYINSTINTIRDNENY6/819AaRTIUAN DA
weiidu/medlnslndu. senuidvatuanysal aanddeanududananaluladeions.



278

Al naluladeisuazwodiues. AzINeIAansuazinalulad.
NIV IALETVAIUATUNT.

o1 ¥ns 103, 2551, Svdwavesiiuavansiuiudeautivoaneslunataintaaludan
nsiuaung1ssIINeIRewenleanunedlnslndu. Inerdnususyainermansuvudia
ananyunalulagnediued AuIeIAmEnsazyAlulal IINEIAEEIAIUATUNS.

Akiba, M. and Hashim, A. S. 1997. Vulcanization and crosslinking in elastomer. Prog.

Polym. Sci. 22: 475-521.

Annual Book of ASTM D412-98a. 2005. Standard Test Method for Vulcanized Rubber and
Thermoplastic Elastomers-Tension. Section 9: Rubber, 09.01. 44-57.

Annual Book of ASTM D471-98. 2005. Standard Test Method for Rubber Property-Effect of
Liquids. Section 9: Rubber, 09.01. 98-110.

Annual Book of ASTM D573-04. 2005. Standard Test Methods for Rubber Property-
Deterioration in an Air Oven. Section 9: Rubber, 09.01. 124-129.

Annual Book of ASTM D624-98. 2005. Standard Tear Strength of Conventional Vulcanizes
Rubber and Thermoplastic Elastomer. Section 9: Rubber. Volume 09:01. Rubber,
Natural and Synthetic General Test Method, Carbon Black.

Annual Book of ASTM D1646-04. 2005. Standard Test Methods for Rubber Property-
Viscosity, Stress Relaxation and Pre-vulcanization Characteristics (Mooney
Viscometer). Section 9: Rubber, 09.01. 345-356.

Annual Book of ASTM D2240-04. 2005. Standard Test Method for Rubber Property-
Durometer Hardness. Section 9: Rubber, 09.01. 424-434.

Annual Book of ASTM D5289-95. 2005. Standard Test Method for Rubber Property-
Vulcanization Using Rotorless Cure Meter. Section 9: Rubber. Volume 09:01. Rubber,
Natural and Synthetic General Test Method; Carbon Black.

Annual Book of ASTM D6601-02. 2005. Standard Test Method for Rubber Properties-
Measurement of Cure and After-Cure Dynamic Properties Using a Rotorless Shear
Rheometer. Section 9: Rubber. Volume 09:01. Rubber, Natural and Synthetic
General Test Methods; Carbon Black.

Arsac, A., Carrot, C. and Guillet. J. 1999. Rheological Characterization of Ethylene
Vinyl AcetateCopolymers. J. Appl. Polym. Sci. 74:2625-2630.

Asaletha, R., Kumaran, M.G. and Thomas, S. 1999. Thermoplastic Elastomer from
Blends of Polystyrene and Natural Rubber: Morphology and Mechanical
Properties. Eur. Polym. J. 35: 253-271.

Babu, R.R., Singha, N.K. and Naskar, K. 2008. Studies on the Influence of Structurally
DifferentPeroxides in Propylene/Ethylene Alpha Olefin Thermoplastic
Vulcanizates (TPVs). Express Polymer Letter. 2: 226-236.



279

Baker, C. S. L. and Gelling, I. R. 1987. Epoxidized Natural Rubber: In Development in Rubber
Technology, A. Whelan and K. S. Lee, editor. Elsevier Applied Science Publisher ,
London, 87-117.

Bonner, J. G. and Hope, P. S. 1993. Chapter 3-Compatibilization and Reactive Blending in
Polymer Blends and Alloys. Folkes, M.J. and Hope P.S. Eds, Backkie Acdemic and
Profressional, London.

Boonsong, K., Seadan, M. and Lopattananon, N. 2008. Compatibilization of Natural

Rubber (NR) and Chlorosulfonated Polyethylene (CSM) Blends with Zinc
Salts of Sulfonated Natural Rubber. J. Sci. Technol. 30 (4), 491-499.

Coran, AY. 1998. Blends of Dissimilar Rubber-Cure-Rate Incompatibility. Rubb. Chem.
Technol. 61, 281.

Coran, AY. and Patel, R. 1983. Rubber-Thermoplastic Compositions. Part VIII. Nitrile
Rubber Polyolefin Blends with Technological Compatibilization. Rubb. Chem.
Technol. 56, 1045.

Dahlan H.M., Khairul, M.D. and Ibrahim, A. 2000. Liguid Natural Rubber (LNR) as a
Compatibilizer in NR/LLDPE Blends., J. Appl. Polym. Sci. 78:1776-1782.

Datta, S. and Lohse, D.J. 1996. Polymeric Compatibilizers Uses and Benefits in Polymer
Blends: General Aspects of Compatibilizer. Hanser Publishers Munich Vienna New
York. 7-9.

Datta, S.K., Bhowmick, A.K., Tripathy and Chaki, T.K. 1996. Electron Beam Initiated
Modification of Ethylene Vinyl Acetate Using Trimethylolpropane Trimethacrylate.
Polymer. 37: 45-55.

Dluzneski, P. R. 2001. Peroxide Vulcanization of Elastomer. Rubb. Chem. Technol. 74,
451-492.

Doi, M., and Edwards, S.F. 1986. Theory of polymer Dynamics. Clarendon Press,

Oxford.

Gelling, I.R. 1984. Modification of Natural Rubber Latex with Peracetic Acid. Rubb.
Chem. Tech. 57: 86-96.

Gelling, I.LR. 1991. Epoxidized Natural Rubber. J. Nat. Rubb. Res. 6, 184-205.

Gelling, I.LR. and Porter, M. 1988. Natural Rubber Science and Technology. (Roberts A.D.,
ed.), Oxford University Press, Oxford, 359-362.

George, S., Joseph, R., Thomas, S. and Varughese, K.T. 1995. Blend of Isotactic
Polypropylene and Nitrile Runner: Morphology, Mechanical Properties and
Compatibilization. Polymer. 36: 4405-4416.

George, S., Ramamurthy, K., Anand, J.S., Groenninckx, G., Varughese, KT. and Thomas, S.
1999. Rheological Behaviour of  Thermoplastic Elastomer from
Polypropylene/Acrylo- nitrile-Butadiene Rubber Blends : Effect of Blend Ratio,
Reactive Compatibilization and Dynamic Vulcanization. Polymer. 40: 4325-4334.



280

George J., Varughese K.T. and Thomas S. 2000. Dynamizally Vulcanized Thermoplastic
Elastomer Blends of Polyethylene and Nitrile Rubber., Polymer. 41: 5485-5503.

George, S., Varughese, K.T. and Thomas, S. 2000. Molecular Transport of Aromatic
Solvents in Isotactic Polypropylene/ Acrylonitrile-co-Butadiene Rubber
Blends. Polym. 41, 579-594.

George, J., Varughese, K.T. and Thomas, S. 2000. Thermal and Crystallization Behavior of
Isotactic Polypropylene/Nitrile rubber blends. Polymer. 41, 5485-5503.

Giurginca, M. and Zaharescu, T. 2000. Thermal and radiation behavior of HNBR and CSPE

blends. Polymer. 41, 7583 — 7587.

Halimatuddahliana and Ismail H. 2003. Properties of Thermoplastic Elastomer Based on
PP/EPDM/ENR25 and PP/EPDM/NR Blends., J. Teknologi. 39:97-106.

Harper, C.A. 2006. Handbook of Plastics Technologies. The McGraw-Hill Companies.
USA.

Hashim, A.S., Ong, SK. and Jessy, R.S. 2002. A general review of recent developments on
chemical modification of NR. 28(40): 3-9.

Hassan, A., Wahit, M.U. and Chee, C.Y. 2002. Mechanical and Morphological Properties of
PP/NR/LLDPE Ternary Blend-Effect of HVA-2. Polym. Test. 22:282-290.

Henderson, A.M. 1993. Ethylene-Vinyl Acetate (EVA) Copolymer : A General Review.
IEEE Electrical Insulation Magazine. 9: 30-38.

Henning, S. K., and Richard, L. 2005. Fundamentals of Curing Elastomers with
Peroxides andCoagent I: Coagent Structure-Property Relationships. Presented
at the Spring 167" Technical Meeting of the Rubber Division, American
Chemical Society. San Antonio, TX. May 16-18.

Henning, S.K,, 2009. The Use of Coagent in the Radical Cure of Elastomer (Online).
Available: http://www.ecadigitallibrary.com/pdf/IWCS07/15 1nmu.pdf [2011,
March 10].

Hima, V. Bhagawan, S. and Thomas, S. 1999. Effect of Blend Ratio, Crosslinking Systems and

Fillers on The Morphology, Curing Brhavier, Mechanical Properties, and Failure Mode
of Acrylonitrile Butadiene Rubber and Poly(ethylene-co-vinyl acetate) Blends. J.
App. Polym Sci. 71: 2335-2364.

Hofmann, W. 1989. Rubber Technology Handbook. Hanser Publishers, Munich Vienna New
York, 21.

Holden, G. 2000. Understanding Thermoplastic Elastomers. Hanser Publishers, Munich, 9-72.
Huang, H., Yang, J., Liu, X. and Zhang, Y. 2002. Dynamically Vulcanized Ethylene Propylene
Diene Terpolymer/Nylon Thermoplastic Elastomer. Eur. Polym. J. 38, 857-861.
Intharapat, P. Derout, D., Gohier. and Nakason, C. 2009. Compatibilizer of Natural

Rubber and EVA Blend with NR-g-PDMMMP: Influence of Loading level of
Compatibilizer. Polymer. 75: 1-14.



281

Ishiaku, U.S., Ismail, H. and Ishak, Z.A.M. 1999. The Effect of Mixing Time on the Rheological,
Mechanical and Morphological Properties of Poly(vinyl chloride)-Epoxidized Natural
Rubber Blends. J. Appl. Polym. Sci. 73: 75-83.

Ismail, H. and Suryadiansyah. 2002. Thermoplastic Elastomers Based on
Polypropylene/Natural Rubber and Polypropylene/Recycle Rubber Blends.

Polym. Test. 21: 389-395.

Krause, S. 1978. Chapter2 —Polymer-Polymer Compatibility in Polymer Blends. Vol 1.
Paul, P.R. and Newman, S. Eds. Academic Press, New York. p. 22-23.

Kumar, C.R., George, K.E. and Thomas, S. 1996. Morphology and Mechanical
Properties of Thermoplastic Elastomers from Nylon-Nitrile Rubber Blends. J.

Appl. Polym. Sci. 61: 2383-2396.

Li, Y., Zhang, Y. and Zhang, Y.X. 2003. Structure and Mechanical Properties of SRP/HDPE/
POE (EPR or EPDM) Composites. Polym. Test. 22, 859-865.

Liu, X., Huang, H., Xie, Z. Y., Zhang, Y., Zhang, Y. X,, Sun, K. and Min, L. N. 2003. EPDM/
Polyamide TPV Compatibilized by Chlorinated Polyethylene. Polym. Test. 22: 9-16.

Loan, L.D. 1967. Peroxide Crosslinking Reaction of Polymers. Bell Laboratory, New
Jersey, USA.

Lopez-Machado, M.A., Kenny, J.M., Quijada, R. and Yazdani-Pedram, M. 2001. Effect of
Grafted PP on the Properties of Thermoplatic Elastomer Based on PP-EPDM
Blends. Macro. Chem. Phys. 202: 1909-1916.

MacKnight, W.J. 1984. Elastomeric lonomer. Rubb. Chem. Tech. 57: 652-663.

Mark, J.E., Erman, B., and Eirich, F.R. 1994. Science and Technology of Rubber Second
Edition. Acedemic Press. San Diego, p. 377.

Markham, R.L. 1993. Compatibilization of Polymer Blends. (Nicholas P., ed.) New
Jersey, CRC Press. 731-747.

Markovic, G. Marinovic-Cincovic, M. Vodnik, V. Radovanovic, B. Budinski-Simendic, J. and
Veljkovic, Olivera. 2009. Thermal Stability of Acrylonitrile/Chlorosulphonated
Polyethylene Rubber Blend. J. Therm. Anal. Calorim. 162-169.

Mehrabzadeh, M. and Delfan, N. 2000.Thermoplastic Elastomers of Butadiene-Acrylonotrile
Copoloymer and Polyamide.VI. Dynamic Crosslink by Different System. J. Appl.
Polym. Sci. 77: 2057-2066.

Miguel, A., Manchado, L., Biagiotti, J. and Kenny, J. M. 2001. Rheological Behavior and
Processability of Polypropylene Blends with Rubber Ethylene Propylene Diene
Terpolymer. J. Appl. Polym. Sci. 81, 1-10.

Mohammad, Z., Ismail, H. and Thevy, R. 2005. Characterization of Epoxidized Natural
Rubber/Ethylene Vinyl Acetate (ENR-50/EVA) Blend: Effect of Blend Ratio. J.

Appl. Polym. Sci. 99: 1504-1515.



282

Mousa A., Ishiaku U. S. and Mohd Ishak Z. A. 1999. Rheological and Viscoelastic Behavior of
Dynamically ~ Vulcanized Poly (vinyl chloride)-epoxidized  natural-rubber
Thermoplastic Elastomers., J. Appl. Polym. Sci. 74: 2886-2893.

Mukhopadhyay, S. and DE, S. K. 1990. Self-Vulcanizable Rubber Blend System Based on
Epoxidized Natural Rubber and Chlorosulphonated Polyethylene. J. Mater. Sci. 25,
4027-4031.

Nakason, C., Kaesaman, A., Homsin, S. and Kiatkamjornwong, S. 2001. Rheological and
Curing Behavior of Reactive Blending. |. Maleated Natural Rubber-Cassava Stach. J.
Appl. Polym. Sci. 81: 2803-2813.

Nakason, C.; Kaesaman, A. and Yimwan, N. 2003. Preparation of Graft Copolymer
from Deproteinised and High Ammonia Concentrated Natural Rubber Latices
with Methyl Methacrylate. J. Appl. Polym. Sci. 87: 68-75.

Nakason C., Panklieng A. and Kaesaman A. 2004. Rheological and Thermal Properties of
Thermoplastics Nnatural Rubber based on Poly(methyl methacrylate)/Epoxidized
Natural Rubber Blends. J. Appl. Polym. Sci. 92: 3561-3572.

Nakason, C., Pechurai, W., Sahakaro, K. and Kaesaman, A. 2005. Rheological, Mechanical and
Morphological Properties of Thermoplastic Vulcanizates based on NR-g-PMMA/
PMMA Blends. Polym. Adv. Technol. 16: 592-599.

Nakason, C., Wannavilai, P. and Kaesaman, A. 2006a. Effect of Vulcanization System on
Properties of Thermoplastic Vulcanizates Based on Epoxidized Natural
Rubber/Polypropylene Blends. Polym. Test. 25: 34-41.

Nakason, C., Nuansomsri, K., Kaesaman, A. and Kiatkamjornwong, S. 2006b. Dynamic
Vulcanization of Natural Rubber/High-Density Polyethylene Blends: Effect of
Compatibilization, Blend Ratio and Curing System. Polym. Test. 25: 782-796.

Nakason, C., Saiwari, S. and Kaesaman, A. 2006c. Theroplastic Vulcanizates Based on
Maleated Natural Rubber/Polypropylene Blends; Effect of Blend Ratios on
Rheological, Mechanical, and Morphological Properties. Polym. Eng. 46: 594-600.

Nakason, C., Wannavilai, P. and Keasaman, A. 2006d. Effect of Vulcanization System on
Properties of Thermoplastic Vulcanizates based on Epoxidized Natural Rubber/
Polypropylene Blends. Polym. Test. 25: 34-41.

Nakason, C., Worlee. A. and Salaeh, S. 2008. Effect of Vulcanization Systems on
Properties and Dynamically Cured Epoxidized Natural Rubber/Polypropylene
Blend. Polym. Test. 27: 858-869.

Naskar, K., Kokot, D. and Noordermeer, J. W. M. 2004. Influence of Various Stabilizers
on Aging of Dicumyl Peroxide-cured Polypropylene/ Ethylene-Propylene-

Diene Thermoplastic Vulcanizates. Polym. Degrad. Stab. 85: 831-839.



283

Oderkerk, J. and Groeninckx, G. 2002. Morphology Development by Reactive
Compatibilization and Dynamic Vulcanisation of Nylon6/EPDM Blends with a High
Rubber Fraction. Polymer. 43: 2219-2228.

Oommen, Z. and Thomas, S. 1997. Mechanical Properties and Failure of Thermoplastic
Elastomer from Natural Rubber/ Poly(methyl methacrylate)/ Natural Rubber-g-
Poly(methyl methacrylate) Blends. J. Appl. Polym. Sci. 65: 1245-1255.

Perera. M.,I sahiaku.U.and Ishak. Z., 2000. Thermal Degradation of PVC/NBR and
PVC/ENR5O Binary Blends and PVC/ENR50/NBR Ternary Blends Studied by
DMA and Solid State NMR. Eur. Polym. J. 37: 167-178.

Pichaiyut, S., Nakason, C., Kaesaman, A. and Kiatkhamjornwong, S. 2008. Influence of Blend
Compatibilizers on Dynamic, Mechanical and Morphological Properties of
Dynamically cured Maleated Natural Rubber and High-density Polyethylene Blends.
Polym. Test. 27: 566-580.

Paul, D.R. and Newman, S. 1978. Chapter 12-Interfacial agents (‘compatibilizers’) for
polymer blends in Polymer Blends . Academic press, New York. 1, 36.

Qui, W., Endo, T. and Hirotsu, T. 2005. A Novel Technique for Preparing of Maleic Anhydride
Grafted Polyolefins. Eur. Polym. J. 41: 1979-1984.

Roydhoudhury, A., De, P.P., Dutta, N.K,, Roychoudhury, N., Haider, B. and Vidal, A. 1993.
FTIR and NMR studies on crosslinking reaction between chlorosulfonated
polyethylene and epoxidized natural rubber. Rubb. Chem. Technol. 66, 230-241.

Sartomer. 2009. Basic Principle of Peroxide-Coagent Curing of Elastomer (Online).

Available: http://www.sartomer.com/4010/pdf [2011, March 10].

Stelescu, M.D., Manaila, E., Cracium, G. and Zuga, N. 2011. Crosslinking and Grafting
Ethylene Vinyl Acetate Copolymer with Accelerated Electrons in the Presence
of Polyfunctional monomers. Polym. Bull.

Tanrattanakul, W. and Petchkaew, A. 2005. Mechanical Properties and Blend Compatibility
of Natural Rubber-Chlorosulfonated Polyethylene Blends. . J. Appl. Polym. Sci. 99,
127-140.

Tinker, A. A. and Jones, K. P. 1998. Blends of Natural rubber. 1" ed. London : Chapman &

Hall.

Thitithammmawong, A., Nakason, C., Sahakaro, K. and Noordermeer, J. W. M. 2007.
Thermoplastic Vulcanizates based on Epoxidized Natural Rubber/ Polypropylene
Blends: Selection of Optimal Peroxide Type and Concentration in Relation to Mixing
Conditions. Eur. Polym. J. 43: 4008-4018.

TPI Public Co., Ltd. 2007. EVA Technical Datasheet. Rayong, Thailand.

Varghese, H., Bhagawan, S.S. and Thomas, S. 1995. Motphology, Mechanical and
Viscoelastic Behaviour of Nitrile Rubber and Ethylene-Vinyl Acetate
Copolymer. Eur. Polym. J. 31: 957-967.



284

Weng, S.S., Mun, S.S., Cheong, S.Y., Lenong, S.Y. and Kwang, L.A. 2000. Cross-
linking with Peroxides (Online). Available: http://www.sinrubtech.com [2011,
March 10]



