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Abstract

Project Code: RDG5350026

Title: Using palm oil fuel ash as a filler in natural rubber

Investigator: Dr. Punyanich Intharapat, et al. (Faculty of Environmental Management, Prince of Songkla
University, Hadyai Campus, Songkhla 90112 )

E-mail address: punyanich@hotmail.com

Project period: August 1, 2010 — August 30, 2011

Palm oil fuel ash (POFA) mainly consists chemical composition of silicon dioxide or silica 46.8% with
existing of important functional groups such as hydroxyl group of silanol and siloxane group. Using POFA as a
filler in natural rubber (NR) considering on the effect of POFA content in 20, 30, 40, 50, 60 and 70 phr and
particle size of POFA at 120, 200 and 325 mesh was found that the introducing of POFA at 30 phr with particle
size of 325 mesh yielded optimum mechanical properties. Cure characteristic such as scorch time and cure time
decreased while torque difference increased with increasing of POFA content. For degradation temperature of
POFA filled NR, it increased with increasing POFA content. This indicated the increasing of thermal stability.
Morphology revealed that increasing of POFA content caused increasing dispersed phase in NR and trend to
form agglomeration. Comparing properties of POFA and commercial fillers (i.e., silica, carbon black and calcium
carbonate) filled NR, it was found that NR containing POFA provided shorter scorch time and cure time than
gum NR and NR containing silica but it was slightly longer scorch time and cure time than carbon black and
calcium carbonate. For mechanical properties, NR containing POFA was comparable to NR containing silica.
Thermal stability of NR containing POFA showed the highest degradation temperature over other fillers.
Morphology showed the greater uniform dispersion and interfacial adhesion of POFA, silica and carbon black
over than calcium carbonate. In case of NR filled hybrid fillers with POFA:commercial fillers (i.e., silica, carbon
black and calcium carbonate) ratios of 0:30, 5:25, 15:15, 25:5 and 30:0 phr on cure characteristic showed that
scorch time and cure time decreased with increasing amount of POFA in all types of hybrid fillers. For
mechanical properties, increasing amount of POFA in POFA:silica and POFA:calcium carbonate hybrid fillers
can improve mechanical properties but in POFA:carbon black hybrid fillers was slightly deficient. Thermal
stability of NR filled with all type of hybrid fillers was superior to non-hybrid fillers. Morphology of
POFA:silica and POFA:calcium carbonate hybrid fillers showed more uniform dispersion than POFA:carbon
black hybrid fillers.

Keywords: natural rubber, palm oil fuel ash, filler





