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Loss of gold during enrichment on the PPM-
5 device is shown in the tab. 2.

Discussion of results
The study of man-made gold-bearing dumps 
revealed the presence of oxidized pyrite. This 
suggests that under the action of water and air 
sulfides begin to oxidize. Because of this, the 
aqueous medium in the man-made dumps 
becomes acidic (pH 2.0-4.0). The increase in 
the acidity of industrial waters occurs during 
the winter time when these processes are 
intensified due to the freezing of precipitation 
(Osovetsky et al. 2016).

In the investigation of gold particles 
from man-made dumps, the presence of 
grains coated with iron hydroxides in the 
form of a film was established (fig. 3). Gold 
particles are completely covered with iron 
hydroxides. The presence of iron hydroxide 
films on the surface of gold particles indicates 
the decomposition of primary sulfides by 
industrial waters and the further precipitation 
of iron hydroxides on the surface of gold 
particles. Gold nanoparticles precipitate 
along with iron hydroxides.

Gold, like iron, is released during the 
oxidation of sulfides, and enters into the 
technogenic water. The release of gold from 
sulfides is facilitated by frosty weathering, 
and the presence of microorganisms: iron-
oxidizing and sulfate-reducing bacteria. 
Gold from technogenic waters is deposited 
on primary gold-bearing phases (gold 
particles) and forms small crusts on the 
surface of gold. As a result of this process, 
there is a “growth” of gold in man-made 
dumps. (Naumovetal. 2017).

It can be confirmed that dissolved gold is 
present in the dump waters. Gold from the 
dissolved form is deposited on the existing 
gold particles. An additional chemical 
carbonate barrier for the restoration of 
the metallic phases of gold may be marble 
interlayers from placer raft. Also of interest 
should be the clay fractions, in which 
dissolved gold could be sorbed on clay 
particles.

Conclusions
Due to the undertaken research, it can be 
assumed that the process of “growth” of gold 
is taking place in man-made dumps. Over 
time, substantial consolidation of the gold-
bearing phases may occur. The proof of this 
process is the presence of technogenic newly 
formed gold in the dumps. One of the main 
factors influencing this process is man-made 
water. It is necessary to study in detail the 
morphology, and the internal structure of the 
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loss

Extraction of 
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Loss of gold,%

-4,0 2,2 10,38 10,38 0,995 0,005 10,325 0,052

-2,0 2,3 10,85 21,23 0,995 0,005 10,795 0,054

-1,0 3,3 15,57 36,79 0,980 0,020 15,255 0,311

-0,5 5,3 25,00 61,79 0,930 0,069 23,275 1,725

-0,25 4,5 21,23 83,02 0,800 0,200 16,981 4,245

-0,15 3,4 16,04 99,06 0,500 0,500 8,019 8,019

-0,1 0,2 0,94 100,00 0,500 0,500 0,472 0,472

Total 21,2 100,00% 85,122 14,878

Table 2 Loss of the PPM-5 device.

Figure 3 Gold with iron hydroxides.
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gold of man-made objects of the Marakan 
placer. In the future, it is possible to create 
areas of controlled accumulation of industrial 
gold.
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