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Abstract: The studies to determine material composition of ore and develop the procedure for processing of oxidized ore from the 
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Introduction. So far, reserves of rich ores are 
practically depleted, thus requiring involvement 
of substandard raw materials with low content of 

known methods and techniques of processing of 

mined and prepared for development is continuously 

contents of useful components (poor, very poor, non-

dispersion degree (complex or refractory) are gaining 

procedures for processing of these ores is hardly 

Perspective methods of processing of gold-bearing 

Most gold recovery plants (GRP) currently 

ores of this type belong to the category of refractory 

gold recovery method is the possibility to recover 
gold in concentrate, not only free gold, but also that 

gold recovery methods are used for processing 
of ledge gold-bearing ores, though the main one 

based on their unique property which consists in 
dissolution of this precious metal in presence of 
oxygen with formation of the complex compound 

composition of feedstock with low gold content and 



12

Complex Use of Mineral Resources. No 3. 2017.

Experimental part and discussion of results. 

of material composition it was oxidized ore which 
represented hydrothermally altered sandstone (quartz-
carbonate), silty sandstone and siltstone with veinlets 
of quartz or carbonate-quartz composition having 

size, divided, intermixed and reduced in accordance 
with the standard procedure, along with collection 
of samples (subsamples) for process studies and 

were also used to determine chemical composition: 

2 4 (sulfate)
S2-

total organic

Moreover, phase and elemental compositions were 

1 and 2

Name Formula

Iron oxide Fe
Fe

Basic phase mineral constituents are quartz and 

of the phase analysis that the basic component (gold) 
is associated with silicon-containing mineral such as 

and arsenic pyrite, which in their turn represent gold-

Name of 
elements

Name of 
elements

V
Ti
Na 1.46 Mn
Mg Fe
Al 5.57
Si 30.3 Zn

S 0.33 Rb
Sr
Zr

Results of the rational (phase) analysis for 

data show forms of gold existence in the mineral 
and nature of its bond with components of ore

Forms of gold existence in the 
mineral and nature of its bond with 

components of ore

Gold distribution
Initial ore

visible native

mineral carrier

total in ore (according to the 

(phase) analysis that gold was found in all four 

associated with crystal lattices of mineral carrier, 
and small amounts thereof occur in the form of 

-
tion, and direct cyanidation of initial ore were carried 

Experiment conditions: concentrator cone diameter is 
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ple
Fraction Name

initial
ore

First
concentrate

Second
concentrate

Third
concentrate

Tails after three stages
Total

gold reacted to form concentrates of all three stages 

contained in crystal structures of light and organic 
minerals which do not concentrate in the bowl cone 

grain size class on grinding time

dm
reagent scheme: butyl xanthate – collecting agent, 

mode on the basis of the study results obtained when 
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Name of products

Tails

initial ore, as well as to select the optimal cyanide 
leaching mode, agitation tests were performed by 
means of mechanical mixers and forced aeration using 

to determine impact of grain size of milled ore for 

and results
Indicators

+ + + +

initial ore according 

Conclusions. Substantial composition of the 

direct cyanidation were used for the purpose of 
determination of the recovery degree of all gold 

Maximum gold recovery in concentrate under 

low quality of concentrates, whereas gold recovery 

after multi-stage re-cleaning, thus complicating the 

Based on results of completed studies, it is 
recommended to process gold-bearing rock by direct 
cyanide leaching of initial ore milled up to 90 % of 
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