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For the discrimination of calcined clay minerals and natural clay minerals
thermal transformation of natural clay minerals were examined comparatively by
differential thermal analysis infrared absorption spectra and x-ray diffraction
pattern.

The following became clear after the investigation on heating natural clays up
to a temperature of 1000
(1) Kaolinites showed a strong endothermic deflection between 460  and 500

due to the dehydration and structural transformation (amorphous). Moreover

middle-strong exothermic effect originated in the formation of y -alumina

from amorphous state was observed at about 950

Halloysites was characterized by an endothermic deflection appeared between

70 and 100 reflecting dehydration of absorbed water and interlayer

water. Other structural transformation on heating was similar to that of

Kaolinite.

(2) Bentonites contains water and cation (Na+ Ca2+ Mg2+ etc.) in various
gquantities. So  the temperature of endothermic deflection (dehydration) and
exothermic deflection (950 1000 due to structural transformation from
Bentonite structure to amorphous state) fell into disorder.

(3) Attapulgite showed three endothermic deflection in the temperature range 80

700 (reflecting dehydration and structural transformation) and
exothermic deflection resulted from the formation of a -quartz (850 ) was also
observed.

It was found that these results together with the data from the infrared
absorption spectra and the x-ray diffraction pattern of natural clays on heating up
to 1000 were useful to deduce a calcinating temperature of the imported clay
minerals on condition that the starting materials were clarified.
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Fig.1 Differential thermal analysis curves of
Table 1 Samples of clay minerals Kaolinites
(A) South Carolina, USA
Clay minerals Origin (B) Georgia, USA (Georgia Kaolinite)
(A) South carolina, USA (API)
(B) Georgia, USA (API) (C) England (Cornwall Kaolinite)
.. (C) England (Cornwall Kaolinite) D) Crude Kaolinite (Georgia, USA
Kaolinite (D) Crude Kaolinite (Georgia, USA) (©) i . ( i 913, )
(E) Deironized Kaolinite (E) Deironized Kaolinite
(F) _Seto Aiti, Japan (Kibushi clay) (F) Seto Aiti, Japan (Kibushi clay)
(A) Bedford Indiana, USA (API)
Halovsite (B) Utah, USA (API) 70 80
Y (C) Gifu, Japan 500
(D) Korea
(A) Mississippi, USA (API)
(B) Otaly California, USA (APD)
Bentonite (C) Upon Wyoming, USA (API) 950
(D) South Dakota, USA (API)
(E) Activated Clay (acid clay) Yy —
(A) Georgia, USA (API)
Attapulgite (B) Florida, USA (API)
(C) US.A.

API: American Petroleum Institute Research
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Fig.2 Infrared spectra of Kaolinite
(South Carolina  USA)
(A) Kaolinite
(B) Kaolinite treated at 700
(C) Kaolinite treated at 1000
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Fig.3 X-ray diffraction patterns of Kaolinite
(South Carolina USA)
(A) Kaolinite
(B) Kaolinite treated at 700
(C) Kaolinite treated at 1000

Q: a -Quartz A: y -Alumina
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Fig.4 Differential thermal analysis curves of
Halloysites
(A) Bedford Indiana, USA
(B) Utah, USA
(C) Gifu, Japan
(D) Korea
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Fig.5 Infrared spectra of Halloysite (Utah  USA)
(A) Halloysite
(B) Halloysite treated at 700
(C) Halloysite treated at 1000
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Fig.6 Infrared spectra of Halloysite
(Bedford Indiana USA)
(A) Halloysite
(B) Halloysite treated at 700
(C) Halloysite treated at 1000
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Fig.7 X-ray diffraction patterns of Halloysite
(Utah USA)
(A) Halloysite
(B) Halloysite treated at 700
(C) Halloysite treated at 1000
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Fig.8 X-ray diffraction patterns of Halloysite
(Bedford Indiana USA)
(A) Halloysite
(B) Halloysite treated at 700
(C) Halloysite treated at 1000
G: Gibbsite A: y -Alumina S: Sillimanite
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Fig.9 Differential thermal analysis curves of
Bentonites
(A) Mississippi, USA
(B) Otaly California, USA
(C) Upon Wyoming, USA
(D) South Dakota, USA
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cm”
(Mississippi, USA)
Fig.10 Infrared spectra of Bentonite (A) Bentonite
(Mississippi  USA) (B) Bentonite treated at 700
(A) Bentonite (C) Bentonite treated at 1000
(B) Bentonite treated at 700 Q a -Quartz
(C) Bentonite treated at 1000
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Fig.12 Differential thermal analysis curves of

Attapulgites

(A) Georgia, USA
(B) Florida, USA
(C) Imported good
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Fig.13 Infrared spectra of Attapulgite
(Georgia USA)
(A) Attapulgite
(B) Attapulgite treated at 700
(C) Attapulgite treated at 1000
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Fig.14 X-ray diffraction patterns of Attapulgite
(Georgia USA))
(A) Attapulgite
(B) Attapulgite treated at 700
(C) Attapulgite treated at 1000
Q a -Quartz
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