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Tefadaciuraé itioaa

The method of the thermogravimetric analysis has established an impact of semi-metals introduction into the
samples of ore of two industrially important deposits of the Transbaikal region: Lyubavinskoye (medium-deep
gold-quartz) and unique on stocks and content of gold Baley-Taseevskoye (low-deep gold-silver-quartz). Accu-
rate distinctions of the results of thermal researches of ore before and after introduction of antimony and bismuth
are revealed.

For implementation of the thermogravimetric analysis the heating of the studied control samples of ore and
samples of ore compositions with semi-metals were carried out to 700...1200 °C in a stream of argon or air (the
highest temperature depends on the state of sample’s caking). The loss of mass of ore control samples goes with
an identical speed; there are similar thermal effects though their intensity is various. Also we note that the loss of
weight happens in stages: when heating the ore samples of the Taseevsky deposit occurs in three stages, whereas
the heating of the ore samples of the Lyubavinsky deposit in four stages. At the temperature of 573,9...574 °C
there is a powerful end-effect, characterizing o-f transition of a phase condition of quartz. Theoretical data of -3
transition of quartz are at 573,2 °C, but because of the different size of quartz particles in a hinge plate (small
particles and large change a phase state at different times) the end-effect not considerably moves as it occurs in
our case. The residual mass of samples on reaching 1000 °C has averaged 96,7 %.

The observed intensive thermal effects of decomposition of clay, carbonate, sulphidic components of polymin-
eral ores, accurate peak phase of a-f quartz transition, stage loss of weight when heating samples of ore composi-
tions with the introduced semi-metals during the heating process of ore control samples aren’t shown.

At a thermal research of composition of the structure ore + semimetal we observe noticeable “smoothing” of
curve DSK, loss of weight takes place evenly, without sharp stages that underlines the idea about formation of
composite structures resistant to external thermal influences in such cases.

Key words: thermogravimetry, semimetals, molecular structures, ore, medium-deep and low gold-quartz ore formations,
Lubavinsky deposit, Taseevskoye deposit, quartz, introduction, mineral composition
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Oaadeesa 1/Table 1

O~ x~

STeadiey/

ore minerals of the Taseevsky deposit

Te1adaé/Mineral

Taddzeaied, 1aff./Element and its content, masses., %

Au Ag Pb Zn Cu Hg As Sh Fe S
CT&T01/Gold 60,66 | 39,34
63,08 | 35,29 1,62
59,39 | 40,61
66,91 | 33,09
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T eadaeédeo/Miargyrites 25,37 25,58 49,95
AgSbs2
0&08ayadeo/Tetrahedrite 11,26 2,83 | 22,79 14,42 4,60 44,11
3Cu2S-Sh2S3
AcaafoToat fafoeo/ 10,45 1,94 | 24,95 4,95 8,87 5,41 43,38
Argentotennantite
Ag6Cu4(Fe,Zn)2-As4S13
10,34 24,55 5,17 8,18 4,88 44,61
11,55 23,82 1,08 13,11 3,82 | 43,03
AfaTded/Andorite 9,38 9,25 0,78 28,14 52,45
AgPbSh3S6
Noasaoeo/Sphalerite 50,20 49,80
nS
50,06 49,94
Oadéenda 2/Table 2
NTRoaa 86aT00 1e1adaéTa EpaadeinéTar 1anoToTeadiey/
Composition of ore minerals of the Lubavinsky deposit
Tefasas/ YBaTAT0 & 44T iTaddzaied, 1anf./Element and its content, masses., %
Mineral
Si 0 Fe As S Pb Au Ag Al Mg
Eaado/ 48,34 51,66
Quartz
Sio,
48,80 51,22
48,34 51,66
48,57 51,43
AGRATT- 37,27 40,19 22,54
Tedeo/
Arsenopyrite
FeAsS
37,05 40,82 22,13
37,06 39,11 23,83
36.99 40,07 22,93
36,68 40,07 22,70
36,65 40,73 22,62
37,58 39,43 22,99
35,80 41,00 23,20
Rasaied/ 46,51 53,49
Galena
PbS
49,50 50,50
12,10 87,90
12,86 87,14
17,16 82,84
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TEeTi+aied 0aae. 2

Teiasae/ YE4T410 & 83T fiTaddeaied, Tafn./Element and its content, masses., %
Mineral Si 0 Fe As S Pb A Ag A | Mg
16,00 84,00
12,75 87,25
12,68 87,32
-I-éaéf)/Pyrite 47,04 52,96
FesS,
46,69 53,31
46,64 53,36
CTéT01/Gold 85,72 12,55
(Au ,Ag)
087380/ 13,73 | 36,55
Chlorite
12,24 32,89 28,06 8,31 | 4,02

e 4-aied. (Mg, Fe),[Al, Si),T,, (OH),]=3(Mg, Fe) (OH),
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Fig. 1. Thermal analysis data of control samples of Taseevsky (green DSK and TG curves) and Lubavinsky
(blue DSK and TG curves) deposits
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Fig. 2. Thermal analysis data of a control sample of bismuth
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Fig. 3. Thermal analysis data of a control sample of metallic antimony
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Fig. 4. Thermogram of the composition of Taseevskaya ore crushed with bismuth

Tr /%

AT /(% /Mun)
ACK /(mBr/mr) dACK /(MBT/mr/muH)

$ ax
K30 0.08

0.06

0.04

0.00

-0.02

100 200 300 400

Temneparypa /°C

Toe  04OTe:&RETI
ITceoee ATRoaaa «30a0 Epaaaeinet
il

~ -

oToTeaaiey i aefiooti»
«fidéamedared»
0T TadTaeo fa daciG@éaiey Ta

N A~

()
o

1

O,
Q.

- Q.

. TT080y 1aifid ToT0Tae0
0 fiodraiaé. Eoeaay
1y yiar yooaéoa-

ANA N~ A

eae 1u

ANANS 73N

ANE T8eT8+a0délTa 4461y
1é: T0é 041 Tadaooda 270 °N,
TTéadadl oT+ea Teaskaiey

041714020008 572,9 °N — - T20a0T4 éaadoa.

Toaa-

500 600

§paaaeieté i fi6oiiTer» TOTATAGETRI 4T
700 °N. ATaéTae+ 11 138400081 TAdAcOAT,
eseaay ANE 72 To14-a80fy efoaTfearaie
regaie  roeioieie  fmnoaagypuei
ITeeT & T45280TTE 5640 (B8, 7). OTOY T

ETiTicedee 1a TMiT-
a0 AiTooaiypo +, o0éeé
006aé0 OacTaral TadadTaa
e+ey f0d0e0000 éaadoa
1 TAT 6éacaiiad
1adozaia [4].

27



Adfioieé CaaA0 2017.0.23. - 6

Tr 9% ACK /(mBt/mr)
T azq

100 200 300 400 500
Temneparypa /'C

peén. 6. 0481 T4dAT 1A éTi1Tgeoee EpAaddeifneTeé 804 fio, 80TEé fi aef 60T
Fig. 6. Thermogram of the composition of the Lubavin ore crushed with bismuth
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