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Abstract
The research aims to study the effect of mixed filler (rice husk ash / silica and rice hush ash / carbon

black) on processability and mechanical properties of natural rubber (NR). The mixing ratios were 0/100, 25/75,

50/50, 75/25 and 100/0 and the filler loading was fixed at 40 phr. After the compounding design, the rubber
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compounds were prepared using an internal mixer and then passed through a two-roll mill. Some portion of the
compounds was then tested for processability. The remaining compounds were vulcanised using a hydraulic press
at 150°C and tested for the mechanical properties.

The results reveal that the silica-filed NR has the highest mooney viscosity and mixing temperature
because silica has the smallest primary particle size among the used fillers. The greatest increase in mixing
temperature of silica-filed NR also shortens the cure time Compared with carbon black-filled compound, the
compound filled with rice husk ash possesses faster curing due to the presence of certain impurities that can
accelerate vulcanization reaction. The results also show that the silica-filled vulcanisate possesses inferior
mechanical properties; i.e., both hardness and abrasion resistance are lower while the compression set is higher,
compared to carbon black-filled vulcanisate. Explanations are given to the high polarity of silica, leading to the
difficulties in dispersion and distribution, and the ability to adsorb curatives on silica surface, giving rise to the
reduced crosslink density. The addition of rice husk ash gives rubber vulcanisate with poor mechanical properties
due to its large primary particle size as well as the lack of chemical groups capable of interacting with rubber
molecules. Rice husk ash is therefore classified as a non-reinforcing filler. For the mixed filler systems, it is found
that most of the examined properties vary with the mixing ratio of each filler and the variation obeys the mixture

rule.
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A1 1 GOSN ITHEATYBNIRRIWIR

FNETINTG (STR 5L) 100
96aLAN (fillers) 0,40
Fadeanlad (Zn0) 5
nInadiefn 1
smasefiiGenaegy (CBS) 1
et (9) 2

anaefi 2 Toeashs ) T09gaIEIRENNA

GUM 0 - - -

RHA 40 100 - -
CB 40 - 100 -
Si0, 40 - - 100
RC25 40 2% 75 -
RC50 40 50 50 -
RC75 40 75 25 -
RS25 40 25 - 75
RS50 40 50 - 50
RS75 40 75 - 25

vanewvie) RC unmgesiilfidnunaunasashen uas RS uwmgesfilfihunaunesam

anaeft 3 aliieh o) 2esnsReNRuRLRsTUT msiaies 1 afie

q403 mmwﬁmuﬁ gounnd mILaNd ﬂ%mwmiﬁg@ anuesgeiie
TINMms (%) el (%) NARULMT (%)
waw (HH)
GUM 401 84.0 120.7 6.00 65.1
RHA 42.7 89.1 92.1 9.11 67.5
CB 63.2 104.0 79.1 3.49 64.1
Si0, 80.4 111.0 1138 7.64 75.6
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(ts,, W9 (tCy ) (shore A)
GUM 7.00 8.50 54.6
RHA 2.80 450 60.0
CB 2.80 475 72.4
si0, 190 396 §9.3
RC25 2.67 437 65.0
RCH0 2.50 425 64.0
RC75 3.25 475 62.4
RS25 2.75 475 59.3
RS50 3.25 5.00 58.0
RS75 3.73 530 61.6
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