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Abstract: Nowadays, the crisis environmental impacts are natural resources reduction and
global warming, due to the increment in pollutions emission. Cement industry is one major
of industries required massive natural resources and energies for production processes. Under
production processes, it also emits the relative high CO, into the atmosphere. Thus, many
researches have attempted to find the way to reduce energy and natural resources
consumptions. Among 4 major components of cement, belite (Ca,SiO4, C,S) has been
attention in term of relatively low energy requirement, compared to alite (CasSiO4, C5S). This
research aims to study the synthesis of belite cement from various biomasses and calcium
resources with the activation by hydrothermal techniques and activator. The methodology of
this study was separated as 3 parts: 1. Study the properties and kinetic constant of nano-
silica extracted from biomasses 2. Study the microstructure of belite cement that synthesized
at low temperatures and activated by hydrothermal techniques and 3. Study the effect of
calcium chloride (CaCly) on the hydration reaction of belite cement. Results showed that the
nano-silica extracted from black rice husk ash (BRHA) had highest energy activation value (Ea)
following palm oil ash (POA) and bagasse ash (BA), respectively. For belite synthesis,
however, the nano-silica extracted from POA revealed that the highest content of B-C,S
phase, and subsequent BRHA and BA. This was because the contaminated components in
POA could be stabilized the B-C,S phase, which is the desirable phase for belite cement. For
part 2, it found that the clinkerization activated by microwave technique has similar impact

with autoclave technique. Nevertheless, the microwave technique was to be uncomplicated

method and save activation time. The optimum synthesis temperature was 1200°C due to
gained the highest B-C,S phase and compressive strength in both mixture with and without
the CaCl,. Comparison calcium sources, activated calcium carbide (CaCy) has a potential
rather that calcium carbonate (CaCOs3) due to the readily calcium hydroxide (Ca(OH),) in
components of CaC,. It was immediately reacted in clikerization process. For the
improvement of belite cement strength, the CaCl, were added at the level of 1-3% by

weight, and found that the strength of belite cement was enhanced with addition of CaCl,
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levels at all samples and curing times. The optimum addition ratio was 3% by weight.
Therefore, overall results can be concluded that it is successfully to produce the belite
cement from nano-silica extracted from biomass ashes and CaC, with the activation by
microwave technique. The adverse in strength development of belite cement was eliminated
by addition of CaCl,.
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