(51 203

L0 SR Do EE S (D

—Cu-Fe-S R 8L ¥ 1T o W T—
B OK B E*-B i E*edb m JR*

The Differential Thermal Analysis of Ore Minerals ()

—On Minerals of the System Cu-Fe-S—
Asahiko Sucaki, Hiromi SHiMA and Arashi KITAKAZE

Abstract

Differential thermal analysis (DTA) was performed on natural and synthetic minerals of the
system Cu-Fe-S to detect thei‘r thermal behavior such as phase change, 'It was carried out by
method analizing in nitrogen atmosphere or by method using a sealed vacuum silica tube as sample
holder. Calcined aluminum oxide was employed as an inert material, The rate of ascending tempera-
ture was regularly 5°C/min. during the analysis. The DTA curves (Fig.3) of pyrite show a large
endothermic reaction beginning at 690°C or 722°C at which phase change from pyrite to pyrrhotite
occurs. The curves (Fig. 4) of natural pyrrhotite present two endothermic peaks which correspond
to 7-type magnetic anomaly and A-type magnetic transformation at 240°C and 320°C respectively. The
# transformation of monoclinic pyrrhotite requires more large amount of the latent heat than that
of hexagonal pyrrhotite, The DTA curves (Fig. 8) of covellite by both methods of the evacuated
silica tube and nitrogen atmosphere show a strong endothermic reaction beginning at 508°C and
475°C respectively. It seems to indicate formation of digenite by dissociation of covellite, The
curves (Fig.9) of chalcocite also show large and small endothermic peaks beginning at temperature
from 100°C to 105°C and at temperature from 400°C to 460°C, corresponding to two transitions
from orthorhombic to hexagonal form and from hexagonal to cubic form respectively. The curves
(Fig.10) of chalcopyrite have a distinct endothermic peak which seems to represent the latent heat
of transformation from ea-form of tetragonal lattice to 7-form of cubic face centered lattice,
beginning at 554°C (evacuated silica tube) or 540°C (nitrogen atmosphere). The curves (Fig. 1
of bornite indicate an endothermic reaction with two steps at approximate 200°C and 270°C. It is
considered to represent the high-low inversion of bornite polymorphism. Cubanite is also found
to transform from low temperature form to high temperature form by the DTA curves (Fig. 12)
showing a distinct endothermic peak beginning at 254°--3°C. In the case of the reaction accom-
panied with dissociation of sulfur, the reaction temperature obtained by both methods differs.
Namely such an endothermic reaction in the nitrogen atmosphere occurs at lower temperature
than that of the means using the evacuated silica tube method,
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Fig.1. Apparatus of differential thermal analysis in the nitrogen atmosphere and gaS refinement

: Electric furnace

: Thermocouple

: Mercury manometer

: Phosphorus pentoxide (P2Os)
:+ Concentrated sulfuric acid

: Inert material
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: Sample holder (porcelain)
: Differential thermocouples
: Calcium chloride (CaClg)

: Copper net

: Aqueous alkali pyrogallol solution

: Analyzing sample
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Fig.2. Differential thermal curves for alumina, metallic copper and Brazillt:an

‘quartz in nitrogen atmosphere
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Fig.9. DTA curves for synthetic and natural chalcocites
Curves | and T : Evacuated silica tube method

Curves 1 and IV : Nitrogen atomosphere method
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