UNANLD
salasens RMU4980036 dalassnis BnswavesrfiauastSunamings snsedy
WORLWTIWAY BNIBITNTIA WALTZLUNNTIAAN ML TUAaFNLAVBILND3 LNARAND AN
Tawesnmauaudessssumanuwed lnslnidu Feiniss sesmaamasd as. 1wy
WIAZHTIA NINERUFIVIUATUNS Ineadaail szuzialasins 3 ¥

E-mail: ncharoen@bunga.pn.psu.c.th

A Aa A 6 6 nd‘ 1
Lmﬁumaﬂwwma@ﬂamﬂmL;Jaimﬂmﬁ?mau@maﬁsimmﬂ"l,m@LLﬂﬂmaqa
LLa:mdﬁssumaé‘@LLﬂﬂuLaqmﬂumaﬁmma?}waﬂ%ﬁ (ENR)  URZgNDITNTIANNE
@@ (MNR) laamslinafiansiuand 2 wuy fa mMItuawasuudnfuaznmsiaa e
TULUUIAWIANE 1au@nE1aNTWaAL0IUNNY /1IN TRALIILAZLNTATINAR LWT LW
au maasey TPO lasldinafiamsiuauauuudnd (lldansiaanlud) anmsiuaua
ADS/PP lagnslgansiivanuitnnule 3 ofia e PP-g-MA, PhHRJ-PP uaz PhSP-PP
WUINNNTME PhSP-PP N13201 7 wit% a4 PP 1% TPO Nilauiialdina WA IALAUNgY
Jdﬂf a I 1 d'd =3 a a g/ b d'
uanniIFuPWINendunuuaTnniowaidn  annudssiiauasdTunaingun
WANNZFNWL NI ERNAUAITATATA 20 phr 1% TPO was TPVs a1nnnsiuana ADS/PP
ﬁmmmmminlumsﬁﬂLm:mmmmmlumsﬁugﬂguﬁqﬂ “ANINHWUINNNT ML
Fuazaan v AN RS UL LNNNIL TPO wdaztfanassauussls TPVs laanin
maldUTiman Gy 20 phr azlid TPO waz TPVs fllanaudanssgafiganiaiiiag
=3 1 ¥ o v A Y { = a { I‘é’ Q
Punmunnifasildauifsesasiasanamgwingniawalngiutasnismuad
NWLAITAIENIAAY NITLEIUN TPO Waz TPVs ann3iuane ENR/PP wWUINmILE
PhHRJ-PP U31nau 7 wit% tduansiinanudinule waziduwiiin 30 phr agld
o Aa endad A a ¥ o o ' a =2
EEGUREtIEIENED MIANYTI i TuEIHa el Tg 2aanasns aadSuawan
LRZAT Tm VaIWd PP 1HadnsindwuwItn L WgeNauaswana@n m3leansalday aa
Wwandazdan Ltk 20 phr ¥nldtiamsasuuss wananniimsia3un MNR/PP TPVs
‘wmhﬂ’%mmﬁ,’]ﬁuwwmﬂﬁﬂﬁlﬁmmmmmiumsﬁﬂLLazﬂamaﬁmsnMﬂﬁﬁugﬂgd
ngand3anm 30 phr m‘nﬁmﬂ%mmmﬁuﬁﬂﬁmgmﬂmoLLa:LWa PP 1U23Wad WU
PP700J uazend MNR fle3auannanadnuantabasa 10 phr 1% TPO uay TPVs ¥
a 1 d' n' a A 6 1 s d'd I J ] wa
GERIOIEIVED mstwﬂimmwawanvl,smawaslﬂma@gmmwLLmmenmuLmaw@
ANALTUDIRARI WONINRWUIN TPO waz TPVs nnmﬁwﬁm‘%mﬂmmﬁ%’uﬁ N30T

lmaale lag TPO aziruliadasaInInnin TPVs WaINHIBMILIIURAE oL

AMNAN YNTITNTIA WaRIWT IWAY NasluNIIRANWARLaAAUA NIIIRA MALTTILLL

louang



Abstract

Project Code : RMU4980036, Project Title: Influence of Type and Level of Qil, Filler,
Polypropylene, Natural Rubber and Vulcanization System on Properties of Thermoplastic
Elastomer based on Natural Rubber and Polypropylene Blends, Investigator: Dr. Charoen

Nakason, Project Period: 3 years E-mail: ncharoen@bunga.pn.psu.c.th,

Thermoplastic elastomer based polypropylene and unmodified NR and modified NR:
epoxidized natural rubber (ENR) and maleated natural rubber (MNR). Two types of blending
techniques: simple blend and dynamic vulcanization were exploited. Influence of process oil,
fillers, types of rubber and PP was investigated. TPO based on a simple blend technique of
ADS/PP blends was first prepared using three types of blend compatibilizers: PP-g-MA,
PhHRJ-PP a8z PhSP-PP. It was found that PhSP-PP with 7 wt% of PP gave the best
mechanical and dynamic properties with fine grain of co-continuous phase. It was also found
that incorporation paraffinic oil at 20 phr gave TPO and TPV with highest elongation at break
and set properties. Furthermore, carbon black and silica caused higher reinforcing effect in
TPVs that in TPO. The fillers at a loading level of 20 phr caused the highest strength
properties. Increasing higher loading level of filler caused inferior in mechanical and other
properties due to larger phase morphology and formation of aggregates of fillers. In the case
of TPO and TPV based on ENR/PP blends, the PhHRJ-PP at a loading level of 7 wt.% of PP
was observed as an appropriate type and concentration of blend compatibilizer. Incorporation
of paraffinic oil of 30 phr gave the material with the best overall properties. Increasing content
of process oil in the TPO or TPV caused decreasing of Tg of the rubber phase, Tm and
degree of crystallinity of the PP phase. This is attributed to diffusion of oil into rubber and PP
phase. Again, incorporation of fillers at a loading level lower than 20 phr caused reinforcing
effect of the material. In the MNR/PP TPVs, it was found that paraffinic oil at a loading level
of 30 phr caused the TPV with the highest extensibility and set properties. Increasing loading
level of oil caused more swelling of rubber domains and PP phase. Moreover, it was found
that PP700J, MNR-10 gave the TPVs with the best overall properties. On the other hand,
increasing epoxide content caused increasing strength properties but decreasing elasticity. It
was also found that all types of TPO and TPV were recyclability. The properties of TPO was

fast deteriorated than that of the TPV with increasing number of re-process.
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