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At processing of the gold-containing ores the
authentic information about the character of the gold
particles precipitation and about the gold particles as-
sociation with the mineral matrix is necessary. Also
it's necessary to have the data about the structural-
morphological parameters of the gold particles and
the minerals defects structure.

Earlier the computer images analysis was used
to predict the technological properties of the South-
Sakhalin gold-quartz ores [1] and to estimate the
production possibility of the gold-contaning copper
concentrate from the deposit Shinchao (China) pyri-
tes tails [2]. Also this method was used for the min-
eralogical-technological estimation of the rest gold-
containing ores and concentrates [3-5]. In the latter
case this method was used for the ores and the min-
erals properties prediction, and for the theoretical in-
vestigations of the behaviour mechanisms of the
gold-contaning sulphide minerals in the flotation and
geotechnological processes.

In IPKON RAS to solve the problems (i) of the
gold-contaning pyrites and arsenopyrites separation
and (ii) of the breaking-up of the gold-contaning ores
the technique of the complex estimation of the min-
erals softening is developed. The method of the com-
puter images analysis of the minerals surface struc-
tures and the fine-grained minerals particles struc-
tures is put in a basis of this technique.

For the explanation of the features peculiar to
the electrophysical and technological properties of
the sulphide minerals (pyrite and arsenopyrite) and
for the description of the computer images of the
minerals surface defects structures the method of the
fractal parametrisation of structures is used. This ap-
proach to the quantitative analysis of the natural dis-
order allows to assign to the each surface defects
structure the concrete fractal dimension (Dy). In addi-
tion to the traditional statistical methods this method
enables to describe the disorderly structures of the
minerals in the strict quantitative terms of the fractal
geometry.

The fractal dimension of the defects structures
of the minerals surface local regions, and also their
physical properties are given in the Table. For ar-
senopyrite the negative linear correlation between the
normalized values of the specific resistance p*70™ ax
and Dyvalues is established, and the positive linear
correlation between the thermoEMF (a/a™,,..) 1 Dy
is established. Also the linear correlation between p™
u o (for Dp>1.65) is obtained: PPN e =1—
0,8(0™/0™ ).

The comparison of the separation force of the
air bubble from the local sites of the mineral surface
with the fractal dimension of the surface defects
structure has allowed to determine the regions of the
surface geometry action on the local hydrophobe
properties of the pyrite and the arsenopyrite. The in-
fluence of the surface heterogeneity factor is most
actively shown in the range pH 9-11. In this range
the fractal dimension D, determines the distinctions
between the force of the air bubble from the surface
of the pyrite and the arsenopyrite.

Alongside with the investigations of the gold-
containing sulphide minerals separation process the
computer images analysis was used to the study of
the gold-containing pyrite and arsenopyrite breaking-
up mechanisms under the electrochemical action. In
this case both the plain macro-specimens of mono-
minerals units and the particles of the crushed
materials were investigated for the quantitative de-
scription of the minerals surface structures and for
the estimation of the particles geometrical character-
istics change.

Table
Fractal dimension of the defects structures (D,) and
electrophysical characteristics of the minerals surface
local areas

p-107,

Mineral Dy OlthermoEMF»
Om-'m ukVv/°C
Pyrite 1.770 12.5 400
1.695 4.5 450
1.691 11.0 240
- 7.5 340
1.473 6.25 320
Arsenopy- 1.652 1.86 70
rite
1.536 343 120
1.861 0.63 160
1.711 1.64 110
1.485 1.65 20

The computer images analysis of the gold-
containing pyrite and arsenopyrite plane grinded-
and-polished specimens before and after the electro-
chemical treatment has allowed to study the evolu-
tion of the minerals surface defects structure under
the electrochemical action. The microdamages
growth process and the minerals intergrown pieces
borders disclosing process were described. The proc-
ess of the minerals surface softening in time (f) was
estimated quantitatively on the change of the fractal



dimension (Dy (f)) of the minerals surface defects
structures before and after treatment.

The analysis of the computer images of the
Nezhdaninsky gravitation concentrate fine-grained
particles before and after electrochemical treatment
has shown the class —0.lmm content change
(see.Figure). The evolution of the particles form (the
rounding and the form-factor) under the electro-
chemical treatment was investigated.

Thus, the application of the computer images
analysis for the decision of the minerals processing
tasks and the technological mineralogy problems al-
lows to predict the behaviour of the gold-containing
sulphide minerals in the hydrometallurgical proc-
esses and also to reveal the separation mechanisms of
minerals.
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Fig. The histogram of the class -0,lmm content (1-5 — pyrites, 6-7 — arsenopyrites)



