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NAMTHIP BUREEWONG: DEVELOPMENT OF NATURAL RUBBER COMPQOSITE
FOR CEMENTITIOUS MATERIALS. THESIS ADVISOR: ASSOC. PROF. CHAIWAT
RUKSAKULPIWAT, Ph.D., 84 PP.
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MORTAR

In this research, the aim is to develop natural rubber (NR) as a polymer latex
combined with silica extracted from rice husk ash (RHA) by the precipitation method
for producing polymer-modified mortar {(PMM) that is effective and sustainable.

Rice husk silica (RSi) had a purity of up to 99% and had a typical amorphous
form. When comparing the RSI with commercial silica (CSi), it was found that RSi had
a smaller particle size and a higher surface area than CSi.

The addition of RSI to NR at the contents of 0, 5, 10, and 20 phr showed that
the minimum torque (ML) of NR increased with increasing RSt content. However, the
scorch time (ts2) and optimal cure time (tc90) of NR decreased when RSi was added.
The modulus at 100% elongation (M100), modulus at 300% elongation (M300), and
hardness of composite increased insignificantly with increasing RS centent.
Nevertheless, the tensile strength and elongation at break of NR increased with
increasing RSi content. Vinyltriethoxysilane (VTES) mixed with RSiin a ratio of 1:10 was
added to NR at different RSi contents. it was found that with the addition of VTES/RS,
the ML and maximum torgue (MH) of NR increased but the ts2 and tc90 of NR
decreased. The M100, M300, tensile strength, and eloneation at break of NR increased
with the addition of RSi up to 5 phr. The hardness of NR increased with increasing RSi
content. NR was mixed with carboxylated styrene butadiene rubber (XSBR) at a ratio
of 2:1 and adding RSi at different contents form 0 to 20 phr. With the increase in RSi
content, the ts2 and tc90 of composite decreased but the M100, M300, and hardness

of composite increased. The highest values of MH, tensile strength, and elongation at



break were obtained with the addition of RSi at 5 phr. The addition of RS to the blend
showed higher tensile strength and etongation at break than adding VTES/RSi to NR.
S0, the optimum content of RSi of 5 phr was used.

The polymer was added to cement at the polymer to cement {P/C) ratios of
0.00, 0.05, 0.10, and 0.20. The addition of polymer to cement up to P/C ratio of 0.10
led to an increase in tensile strength, flexural strength, and compressive strength. Also,

the highest reduction of water absorption was achieved.
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