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Thermal Analysis and Calorimetry in Earth Sciences

Keinosuke Nagasawa *

Examples of application of thermal analysis and calorimetry to the field of mineralogy

and geochemistry are described. DTA has been used extensively for identification and charac-

terization of clay minerals.

But its importance in clay mineral study seems to have lowered

much. New viewpoint in the interpretation of DTA curves is hoped to be established.
Another use of DTA is for the study of phase equilibria of sulphide minerals.
Phase equilibria of minerals constitute an important basis of earth sciences. Although

stability field of a mineral is usually determined by synthesizing it, thermodynamic calcu-

lations are often used as an alternative approach. Measurement of heat of dissolution at high

temperatures is useful for studying phase relations of Al, SiOs.

Free energy values are useful

for constructing phase diagrams of the K,0-Al,053-Si0,-H,0 system at room temperature.
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Fig. 1. X-ray powder diagram of kaolinites.
A, well-crystallized kaolinite from the Kawa-
guchi mine, Akita Prefecture; B, hydrothermal
kaolin from the Kampaku mine, Tochigi
Prefecture; C, Gaerome c]ay from lino, Aichi
Prefecture. Q, quartz.
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Fig. 2. DTA curves of kaolinites. Samples A, B

and C are described in the figure caption
of Fig. 1.
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Fig. 3. DTA curves and a phase diagram (bottom)
of a portion of the Cu,S-Bi, Ss system.
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Fig. 4. Examples of phase diagrams of Al,SiOs
determined experimentally. For each of the
four, the upper left field is kyanite, the right
field is sillimanite, and the lower field is
andalusite. A, by Bell®®); B, by Althaus®®,
C, by Richardson, Gilbert and Bell®’, and
D, by Holdawayst’).
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Fig. 5. A phase diagram of the K,0-Al,0;-SiO,-

H,O system by Garrels and Christ*!.
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Fig. 6. A phase diagram of the K,0-Al,0;3-Si0,-
H,O system by Lippmann?®.
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