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 This research was aimed to investigate cure characteristics, mechanical properties, 
thermal aging resistance, dynamic mechanical property and morphology of natural rubber 
(NR) containing silica gel in-situ (Si-gel/NR) and precipitated silica (PSi) which was modified 
with polyethylene glycol (PEG). There are five sections in this study. The first section, 
preparation of sodium silicate solution by using the extraction method, which was involved 
dissolving silica in RHA with alkali solution to form sodium silicate solution. The second 
section was preparation of Si-gel in-situ reinforced NR. The third section was studied the 
effect of PEG molecular weight, the types of PEG used for modification were varied by their 
molecular weight from 200 to 1000 at 2 phr with respect to NR. In the fourth section was 
interested PEG that has molecular weight 1000 (PEG1000) in varied by their content from 0-
15 phr and finally section was studied in thermal aging resistance, abrasion resistance and 
interaction between Si-gel and rubber chain by using dynamic mechanical analysis of rubber 
vulcaniazates. The types of PEG used for modification were PEG200 and 1000 at 8 phr. The 
content of Si-gel and precipitated silica (PSi) in the composite, in this study, was 15 phr with 
respect to NR. The PEG was mixed after mastication of NR and silica, or Si-gel/NR, on a two 
roll mill. From cure characteristic property of the compound, it was shown that the addition of 
PEG can  reduce scorch time and cure time, whereas maximum torque and torque difference 
were enhanced due to the increased in crosslink density. It was also showed that the low 
molecular weight of PEG provided the highest crosslink density. Considering the secondary 
section, the results showed that the increasing of PEG1000 content resulted in the decreasing 
of scorch time and cure time. Maximum torque and torque difference were enhanced 
indicating the increased in crosslink density. It was also showed that the increasing of 
PEG1000 content provided the high crosslink density. It was not the case of Si-gel/NR+PEG 
for PEG1000 at 8 to 15 phr where maximum torque and torque difference were found to drop, 
that PEG could also act as a plasticizer in the system. In case of mechanical properties, it 
was indicated that modulus, tensile strength and tear strength were increased when 
PEG1000 was added to the composite. In the case of thermal aging resistance, rubber 
vulcanizate having PEG as silica modifier exhibit thermally stability upon heat treatment. It 
was also shown that having PEG with lower molecular weight, would be able to slow down 
the deterioration of mechanical properties in the vulcanizates upon heating. Furthermore, the 
SEM images demonstrated the morphology of composites was improved. 
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