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Confirmation of activation of clay mineral kaolin (kaolinite)

TANDO Tomohiro*, IEDA Mayuko*, TSUZUKI Madoka*, MURASE Yuichi* and WATANABE Hiroyuki*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

We analyzed specific surfaces, X-ray diffraction patterns, elemental compositions, differential thermal analysis curves and

scanning electron micrographs to confirm differences in properties between kaolin and activated kaolin. The specific surface area

of acid-activated kaolinite and halloysite increased significantly. The reason may be that aluminum in octahedral layers were

eluted by acid, and then their crystal structures collapsed. Dickites indicated similar tendencies, although less than kaolinite and

halloysite. It appeared that their collapses resulted in smaller peaks of X-ray diffraction patterns, and weaker reactions or

disappearances of heat absorption and exothermal reactions in differential thermal analysis. We intend to further examine

kaolinite and halloysite which have potential as absorbents or catalyst agents.
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Table 1  Specific surface area (m?*/g) of kaolin minerals and their activated

samples.
K H D P
Non-activated 8 23 17 6
Acid-activated 60 146 30 3
Alkali-activated 4 33 19 0.6

K: kaolinite, H: halloysite, D: dickite, P: pyrophyllite
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Fig.1 X-ray diffraction patterns of kaolinite
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H: halloysite, S: sodalite, Q: quartz
Fig.2 X-ray diffraction patterns of halloysite
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Fig.3 X-ray diffraction patterns of dickite

P: pyrophyllite, S: sodalite, Q: quartz
Fig.4 X-ray diffraction patterns of pyrophyllite
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Table 2 Semi-quantitative analysis of kaolin minerals and their activated

samples
element Non-activated Acid-activated Alkali-activated
0} 56.7 55.7 51.9
Si 20.0 27.0 16.0
K Al 19.7 12.9 15.5
S 0.012 0.092 0.0093
Na 0.49 0.048 13.6
0} 57.9 58.3 55.7
Si 21.3 28.4 19.2
H Al 19.3 53 17.0
S 0.039 45 0.021
Na 0.026 0.028 6.4
(o] 56.2 57.1 56.8
Si 19.6 20.3 18.9
D Al 18.0 154 17.1
S 0.096 3.6 0.074
Na 0.042 0.031 42
o 54.1 54.0 52.5
Si 339 339 27.7
P Al 9.49 8.80 10.1
S 0.056 0.57 0.055
Na 0.11 0.091 6.9

K: kaolinite, H: halloysite, D: dickite, P: pyrophyllite
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Fig.5 Differential thermal analysis curves of kaolinite
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Fig.6 Differential thermal analysis curves of halloysite
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Fig.7 Differential thermal analysis curves of dickite
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Fig.8 Differential thermal analysis curves of pyrophyllite
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