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PORNSUDA KOTKHANGPHLU : SYNTHESIS OF HIGH REACTIVITY
POZZOLANIC MATERIALS FROM KAOLINITE CLAY FOR USING AS
A SUSTAINABLE CEMENT REPLACEMENT MATERIAL THESIS

ADVISOR : ASST. PROF. ANURAT POOWANCUN, Ph.D., 65 PP.

POZZOLAN MATERIAL/CEMENT REPLACEMENT/CALCINED KAOLINITE

The cement industry emits a large amount of carbon dioxide (CO.) into the
environment. CO- is well known as the main cause of the global warming problem.
Thereby, the cement replacement materials are required. Calcined kaolinite clay (CKC)
is one of the alternative materials since CKC has the pozzolanic property and can be
used as a partial cement replacement material. The research aims to synthesize high
reactive pozzolanic materials by using kaolinite clay as a starting material. Kaolinite
clay was calcined at 450°C, 500°C, and 600°C for 6 hours, and then cooled down to
room temperature by two different methods, i.e., natural cool down and quenching.
Pozzolanic reactivity of the CKC and strength of the cement partially replaced by CKC
was examined.

The results showed that by using the quenching method, the calcined
temperature can be reduced from 600°C to 500°C, meanwhile, the pozzolanic reactivity
of CKC insignificantly change, and the compressive strength of the cement replaced by
both CKC are comparable. Moreover, the strength development in the cement replaced

by CKC and using the quenching cool down method is faster than using the normal one.



This research reveals an important knowledge for the development of

environmentally-friendly cement replacement materials for sustainable development.
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Wavenumber (cm’)
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Processing option : All elements analysed (Nomalised)

Spectrum In stats. c (0] Ca Total
Spectrum 1 Yes 1206 4933 3861 10000
Spectrum 2 Yes 1255 4972 | 30713 10000
Spectrum 3 Yes 1162 4268 4570 100.00
Mean 12.08 4724 4068 '100.00
Std. deviation 047 395 437
Max. 1255 4972 4570
Min. 11.62 4268 3773

All results in weight%
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