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# #4472263023: MAJOR PETROCHEMISTRY AND POLYMER SCIENCE
KEYWORD: NATURAL RUBBER/SOL-GEL PROCESS/TETRAETHOXY
SILANE/SILICA/REINFORCEMENT

DARANEE NUNTIVANICH: SILICA REINFORCEMENT OF NATURAL
RUBBER BY SOL-GEL PROCESS IN LATEX. THESIS ADVISOR: ASST.
PROF. VARAWUT TANGPASUTHADOL, Ph.D. THESIS CO-ADVISOR:
AMARAWAN INTASIRI, Ph.D. pp. 59 ISBN: 974-17-5542-2

Beside carbon black, silica powder 13 the other important filler used to reinforce
various colored rubber products. Incompaﬁ@een the polarity of silica particles
and rubber phase limits the reinforeing efficiency 6f the silica. Therefore, this thesis has
focused on preparing anNR _ggn;positej reinforced by silica generated inside the NR
matrix or ‘in situ’. Thessilic article is ‘ rmed by a sol-gel process of tetraethoxysilane

(TEOS) in NR latex.whic

eady contams water and ammonia, two ingredients

needed for the sol-gel reacti e c_onvgrswn of TEOS to silica was close to 100%,

and the particles size is abouf 44 nm in d{q:mter. The silica particles scatter evenly in
the rubber. A statistical analys .mqlﬂod, I;;l?;l&d ‘two-level factorial design’, was used
to study the influence of th amount of @QS, ammonia, and gelation time on the
mechanical properties of the coﬁﬁ)‘ééite In tﬂ;ﬂﬁdy, silica content as high as 19% was
prepared successfully The composite has ,g" tensile modulus of 3.7 MPa and a tear
strength value of 41Mmm It was also found that the comp‘{)sxte containing in situ silica
had a higher tensile” n{gdulus and tear strength than a cog’xpjosne that was prepared by

conventionally mixing-with silica powder. P
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