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Abstract

Geopolymerization has been explored as an alternative method to produce
ceramics with high mechanical strength, as traditional methods require high
temperatures and can encounter issues with agglomeration, irregular grain
growth, and furnace contamination. This study examined the effects of
sintering temperature on the crystallization kinetics of geopolymer ceramics
made from kaolin and alkali activator (sodium silicate and sodium hydroxide).
The geopolymer is sintered at different temperature; 200°C, 400°C, 600°C,
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Description

Geopolymers are an alternative ways of producing ceramics.
it is sustainable and environmentally friendly material, used
in variety of applications, including infrastructure, building
materials, and industrial products. Geopolymer possess high
strength and durability, resistance to acid and fire, and low
shrinkage. Due to a novel method of synthesizing ceramics
with the addition of geopolymer precursor that benefits

compressive strength, low permeability, superior chemical
resistance, and outstanding fire resistance behavior, the
production of ceramics employing geopolymer materials is
currently on the rise. Geopolymer ceramics are expected to
show a promising performance when sintering at optimum
conditions.

800°C, 1000°C, and 1200°C for 3 hours soaking time with the heating rate of
5°C/min. Results showed an increase in flexural strength with higher sintering
temperature, with a maximum strength achieved at 1200°C and a minimum at
200°C. Microstructure and phase characterization were examined using SEM
and XRD, respectively. The XRD analysis indicates that the ceramics contain
Nepheline crystalline, which further enhances their properties.

I Objectives I

e To study the effect of densification behavior and mechanical
properties based on flexural strength.

e To investigate the effect of crystallization kinetics of geopolymer
ceramic

I Result & Discussion I
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SEM images of unsintered and sintered kaolin geopolymer at
200°, 400°C, 600°C, 800°C, 1000°C, and 1200°C
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XRD diffraction patterns of
geopolymer ceramics at
various temperature
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Shrinkage and flexural strength obtained
when sintered at different sintering
temperature
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