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Effect of heat treatment on structure transformation and
activities of kaolinite
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Ganzhou 341000, China)

Abstract: The geopolymers were prepared by calcining kaolinite. The structure transformation for calcined kaolinite was
studied by means of differential thermal analysis-thermal gravity, X-ray diffraction and infrared. The results show that
heat treatment directly affects the structure transformation of kaolinite and activity of calcination kaolinite. The structure
transformation for calcined kaolinite is undergone some stages including kaolinite dehydroxylation (about 541 C),
metakaolinite formation (541-850 °C) and Al,O; segregation (=950 °C). The new phase formed at 950 C is y-Al,O;.
The activity of calcined kaolinite is estimated by testing the bending strength of geopolymers which are made of calcined
kaolinite, the heat treatment of proper calcined kaolinite activity is calined at 850 C for 3 h. The calcined kaolinite has a
high activity because of long-range disorder of metakaolinite structure characteristic. The activity of calcined kaolinite
and bending strength of geopolymers decrease because of y-Al,O; forming.
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Table 1 Chemical composition of kaolinite (mass fraction,
o)

Al,O4 Si0, Fe,05 CaO
353 49.7 0.7 0.3
TiO, K,O Na,O Loss

0.1 1.5 0.1 12.3
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Table 2 Parameters of kaolinite calcination

Sample No. Calcination temperature/’C  Calcination time/h

650
650
650
750
750
750
850
850
850
950
950
950

O 0 NI A W B~ W N =

—_
S

—_
—_
W NN = W N = W= W N

—_
\]

JE Ji%AE Thermo Nicolet 24 ] 2E /™[] FT-IR AVATAR
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#o KM KZJ500-1 B /KYe s L e il e w4
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Fig. 1 DTA and TG curves of kaolinite
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Fig. 2

XRD patterns of kaolinite calcined at different

temperatures for 1 h
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Fig. 3 XRD patterns of kaolinite calcined at different

temperatures for 2 h
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Fig. 4 XRD patterns of kaolinite calcined at different

temperatures for 3 h
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Fig. 5 IR spectra of kaolinite calcined at different temperatures
for 1 h
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Fig. 6 IR spectra of kaolinite calcined at different temperatures
for 2 h
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Fig. 7 IR spectra of kaolinite calcinedat different temperatures
for 3 h
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Fig. 8 SEM image of raw kaolinite
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Fig. 9 SEM image of kaolinite calcined at 850 ‘C for 3 h
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Table 3 Experimental conditions and bending strength of geopolymers made by calcined kaolinites

Sample Mass fraction of Mass fraction of m(solid)/ Curing Bending strength/MPa
No. metakaolini vs solid/%  sodium silicate vs liquid/% m(liquid ) temperature/ ‘C 3d 7d 28d
1 20 60 4.0 60 220 232 266
2 20 60 4.0 60 343 375 440
3 20 60 4.0 60 395 405  4.63
4 20 60 4.0 60 340 395 381
5 20 60 4.0 60 330 345  3.65
6 20 60 4.0 60 331 345 407
7 20 60 4.0 60 .60 178  1.70
8 20 60 4.0 60 202 215  3.60
9 20 60 4.0 60 420 443 472
10 20 60 4.0 60 1.54 155 177
11 20 60 4.0 60 0.60 070  1.50
12 20 60 4.0 60 0.65 065 140
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Fig. 10 Bending strength of geopolymers for 3 d
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Fig. 11 Bending strength of geopolymers for 7 d
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Fig. 12 Bending strength of geopolymers for 28 d
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