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Abstract. Microhardness of eolian gold – new morphologic type of placer
gold, is studied. Flaky gold particles with a elevation at the periphery, as well as
gold of toroidal and globular-hollow forms belong to eolian gold. Genesis of
eolian gold is related to mechanical transformation of flaky gold particles into
toroidal, and then into globular-hollow form in eolian conditions, that is
experimentally proven. Previous studies determined changes of microhardness,
mainly from 47 kg/mm2 to 100 kg/mm2, lower limit – 40 kg/mm2. But, low
microhardness was identified in globular-hollow gold for the first time, which
stood at 21 kg/mm2. This is due to the fact that, as a result of transformation of
flaky gold in eolian conditions, under mechanical and chemical processes, silver
and trace elements were removed, that led to fineness increase up to 1000‰, and
to decompaction of inner structure of gold, that influenced microhardness
indices. Identified patterns in nature, microhardness changes under mechano-
genic and chemical process impact in eolian conditions, can be successfully
used in gold metallurgy to produce gold alloys with very low microhardness.
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1 Introduction

Microhardness of gold was earlier studied by Lebedeva (1963), Badalova et al. (1968),
Petrovskaya (1968), Popenko (1982). Previous researchers identified that, microhard-
ness changes on the average from 40 to 100 kg/mm2 and depends on chemical com-
position of gold (percentage of silver and trace elements) and its inner structure. It is
known that, Ag and Cu trace elements significantly increase hardness of gold alloys.
Trace element presence (Pt, Sn, Al) also causes sharp increase of gold hardness. Gold
of low fineness (550–650‰) has the biggest microhardness (Popenko 1982).

2 Methods and Approaches

Microhardness of globular-hollow eolian gold was studied by microhardness tester
PMT-3. In order to detect microhardness, globular-hollow forms of gold were mounted
in epoxy specimen. In such a manner, optimum section of gold particles was obtained,
necessary for further study; it is possible to identify microhardness indices in its central
part, end and shell. 55 identifications were performed at 12 sections of globular-hollow
gold particles (Fig. 1 and Table 1). Since, gold fineness is increased in eolian
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conditions, high-standard shell is formed in end parts, and central parts remain
unchanged; microhardness was measured in end parts of the globular-hollow gold, and
in partition of hollow ball, being a relic of the flake.

3 Results and Discussion

Microhardness of native gold, being in eolian conditions, is studied for the first time. It
is identified that, in four gold particles (1, 2, 3, 4), increase of microhardness from
partition center to the end is clearly observed. Microhardness between individual grains
of gold particles (1, 2) is 2 times different. Uniform microhardness is typical for
different parts of the globular-hollow forms (6, 7, 9). Sample 12 yields increase of
microhardness from outer part of the end to partition center. Other four gold particles
do not have any clear regularity concerning microhardness distribution.

When microhardness of eolian gold was studied, it was found that, microhardness
depends on degree of inner structure changes and chemical composition of gold in
exogenetic conditions. When flaky gold is transformed in a complicated way into
toroidal form, and then into globular-hollow form in eolian conditions, not only gold
morphology is changed, but also chemical composition is changed, in particular gold
fineness is increased and amount of trace elements is decreased (Nikiforova 1999). It is
explained by the fact that, as a result of complicated transformation of flaky gold in
eolian conditions, very thin gold films are stretched from the flake end and overlap each
other, generating globular-hollow form. In this connection, surface for chemical impact
is increased in exogenetic conditions, that contributed to gradual removal of silver and
trace elements, and sharp decrease of microhardness indices of eolian gold.

In addition, earlier unknown lower limit of microhardness of the globular-hollow
gold is identified - 21 kg/mm2.

Fig. 1. Location of the points of identification of globular-hollow gold microhardness
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In general, it is true that microhardness of eolian gold relatively low in comparison
with native gold from other exogenetic conditions. It may be that, low microhardness is
due to decompaction of some parts of the shell and the end of globular-hollow gold.
Petrovskaya (1973) identified that, structures of recrystallization cause decompaction,
stress relief, removal of silver and trace elements, that lead to increase of gold fineness
up to 1000‰. Structures of decompaction, high fineness and paucity of trace elements
are observed in the studied gold, that is why microhardness indices of globular-hollow
gold reached such low limits.

In addition, earlier unknown lower limit of microhardness of the globular-hollow
gold is identified - 21 kg/mm2.

In general, it is true that microhardness of eolian gold relatively low in comparison
with native gold from other exogenetic conditions. It may be that, low microhardness is
due to decompaction of some parts of the shell and the end of globular-hollow gold.
Petrovskaya (1973) identified that, structures of recrystallization cause decompaction,
stress relief, removal of silver and trace elements, that lead to increase of gold fineness
up to 1000‰. Structures of decompaction, high fineness and paucity of trace elements
are observed in the studied gold, that is why microhardness indices of globular-hollow
gold reached such low limits.

Table 1. Microhardness of the elements of globular gold section, kg/mm2

Sample № Elements of section of globular form

End 1 Partition End 2 Base of the Shell
End 1 End 2

I 64;5�
4

41;2
2;3

55
1

II 25;7
3;4

21
2

28;6
1

III 41;2
6

25;7
5;4

32;1
1

55
7

41;2
2

25;7
3

23;2
8

IV 46;2
1

42;0
2;3

64;2
6

57;2
5

46;7
4

V 47;3
4

32;1
3

25;7
2

25;7
1

55
5

23;2
6

VI 43;0
1

41;2
2

VII 64;5
4

64;5
5

64;5
2

64;5
3

41;2
1

VIII 47;3
1

47;3
4

32;1
5

32;1
2;3

IX 28;6
1

28;6 28;6
3

X 47;3
1

55;0
2

XI 36;2
1

47;3
2

36;2
3

36;2
4

41;2
5

XII 47;3
3

55
2

41;2
1

36;2
4

32;1
5

*Above line – microhardness, below line – point of microhardness
measurement (Fig. 1).
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4 Conclusions

Thus, low microhardness – 21 kg/mm2 is identified in globular-hollow gold is iden-
tified for the first time. Identified patterns in nature, microhardness changes under
mechanogenic and chemical process impact in eolian conditions, can be successfully
used in gold metallurgy to produce gold alloys with very low microhardness.
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