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T o A s N 88N A .

Transbaikalia as one of the leading mineral provinces has a rich history of gold mining development. More than
460 deposits were discovered on its territory in the XVIIl and XIX centuries, which led to the further development
of a pyrometallurgical method for extracting precious metals when metallurgical plants were put into operation.

The method first proposed by prof. by V. P. Myazin and senior researcher A. A. Vyrupaey, it was possible to
identify five characteristic stages in the development of gold mining techniques and technologies in the geosys-
tem on the territory of Transbaikalia, starting from the enrichment of gold-containing sands on the simplest trays
to the use of heap and underground leaching of valuable components from accumulated waste and man-made
raw materials.
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Special attention is paid to the development of heap leaching of noble metals in Transbaikalia, since the use
of conventional gravity methods technology has led to the accumulation of large amounts of waste and techno-
genic formations in the territory. Due to this, the loss of a valuable component has increased and there has been
pollution of natural watercourses and the air basin, which has led to increased morbidity of the population. In this
regard, there is an urgent need to introduce low-waste environmentally friendly technologies based on the use of
innovative methods of heap leaching.

The authors have used logical techniques and procedures for analysis and subsequent synthesis, consider-
ing heap leaching technology as a system of interrelated processes and technical means. Analysis of technical
solutions for year-round heap leaching showed that a small number of patents were proposed for practical use in
the cryolithozone, which led to the conclusion that further study of the problem is necessary

Key words: heap leaching; gold mining; patent information analysis; waste; technogenic formations; cryolithozone; technol-
ogy; technical solutions; patents; gold
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ffTaariTar a04T10a 6a TT afa-
6+a0TT1 TATAATITN0AE aa . ATeigei-
aa o6a e TaéTréani fioToTeaaieé
dtélpeifioaa TanoT oeTéeoTcTia
Tadactaaieé a one a ddopaiey 14 aa-
AT fiéd TTo 14 adrTe TeTaep EA a
Taoaiorao dacoaaToTé 1o

0aeaé, etdpuied Trd

AAAAAAAAA T TATTaaTed T53aTdey0eé, efTTelcoptied 040 TTeTaep EA
A023TOATTO0 1A026ETA &¢ TATIEATITAT 0451 T4 AT NOdUy & Caaaééaela / The list of gold-bearing deposits and the
name of enterprises using the HL technology of precious metals from accumulated industrial raw materials in Transbaikalia

Ta&foToTeaaiea / Deposit To4ar08y0ea / Company
ATacadgai (ToeTfoaiTagai) / Amazarkan (suspended) TAT AE «ATacadéai» / JSC GC “Amazarkan”
AdgiTa+eé (T6eToaiTagaiT) / Dalmachik (suspended) -

ATt TeTaTE4 / Bogomolovskoe (I“;(:I isz%anq%ouel ey» («NTEETETT») / 000 “Rucheynaya
ETCETANETA (16aT@A080fY) / Kozlovskoe (planned) (I“;(:”;?k%aﬁ%m TETae)» (NTEETETD) / 000 "Ruchejnaya
Naageiieta / Savkinskoye I'T «E8i&e8aT¢TETOT / 000 “lldikanzoloto”

TT3071 174 / Pogromnoe DoaTed «ATOAEETATY / “Aprelkovo” Mine

Eoageinera (1 TaT-eineeé a6ai0é 6cag) / Itakinskoe Enaiudaneeé Toeefié / Ksenievskiy mine

Mogochinsky ore cluster) Efafiaanéeé roeené / Ksenievskiy mine

Epaadeinéta /Lyubavinskoe Poaieé «Epatai» /Mine “ Lyubov”

T-e7676- 157644054 TOTARAATEY ETAe-AMEes &fi-
éé yooae- fedataareé i enrtTelcTaareal raoaifoTa e aa-
dagaieé 0TOMESd Naead0aeinoa Taa0n T a0064aao:
fiees &4 — TORGATITA BAM+6ATATEA 0A6TTET-

EéTae+anees jéé EA Ta Toadeurna +anoe é yediaroa
TOea1 0 & T8THaa000 T eca, oan- (oef. 2, 3);
fi1a0deaaptied 045 TT 106 acae- — a0&dearea TRATTATOd TOTOANNTA,
ATHAycai a6 TdTOARNTA fiéed Ndaanca ToeaiTa & Tradacéé i enrTélcTaaieal
O0A0TTETAC-ANETAT &TIT cTéToa. Ta 06eie+anéed anudea+éaapued aadiota i
TAOAT1 yoara enrTe 18043320€046UTT  0+-A0T1 acaéiTnaycé ataa=idad é odain-
faracdiofay aTé01aioa Ta0a10- TT80&80pUIes ETITedénTa OB0ATITAAT-
fay eforaiacey, Trad y ana aodiéa  oTaée, oadie+anééd neaanoa, roaafacia-
aeal enoT=ieéra eioT a 10...15 éao. 1 A6\ ieédTaarey & ToToarey
T4Tacdioray oddie-aneay eroToiacey (iT- fefodT b faTda aduaea-
iTaoade f ao6éoeaidod oanoatTora e 1T1-
oue a pUAaiT eécacd+aiey éc Ted 06aiiad
apeeaocaia 4 TaiTar 1a6s ;
AeTTTee0Ta «T8348y aTOTyed» & Tavddeaen — 1AT€4 TA0ATOTTAT afaeeca Tau-
13x2401a0TAT00 ATAdtiaieé dacee+T00 4TATA) 480TA ecTaddoarey i efrTéucTaareai Th-
TTCATEYA0 TTE6+20l fadadiey T 0ddiTéTaee EA TTATO0 €TA86MTA TAx40TA0TATTE TA0ATOTTE
OATTO0 ETITTIATOTA € Taiaoeol Todaiao e geanneoesasee (TTE) i 6eacaiedl eeanna,
Tauaeo enneaartaaiey. TTaééanna, aooTra, 1TT1aioérTra e o. a.
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0401 TéTae+aMéed ddwaieé, atyacdifas T6- fAdAT A 6+30T1 TOAATOAdAUIATITAT yéTéTae-
041 TOTadaaiey NefiodT ITAT afaéeca OTOT08  +aféTaT 6UAd4a, TaiThelTar éTirTiairoai
ecTaddoaiesé; Téddz=apridé nodaa.

— noaddfared aadeaiota TThHoOTaTey Agy odaéeailedraaiey aqrTéraiias
0A0TTETAS-AMEE0 NGAT EA ¢TETOA ¢a fi+&0 efi-  BACOAATOTE Ta6+TT-TAdACTAA0AEUTOT & eéfi-
TTélucTaarey iT1atd yediaiota efitaaceé, fedataacdennéel o0aTodT1 eiiTaadeTiiad
TTE0+ATTO0 768 TOTAAAATEe TA0ATOTO0 enfed- 0401 TeTaeé CadAld fTaoeasuiT almotial da-
aTaaTeé, & AA8UTACAAT eNTTEICTAATEY A T4-  GEATTT-eTOTOTA0TITOE Aa0Toné «ETiTaa-
oTaTETaCe effiedaTaaleé éTae~anéed 10edita  6eTi104a dacoadToée, To4aeaaadl 0a é ddaee-
fieToaca; cadee» 6+aiai e, afirtedaioaie, itodoaieéaie

— 0A0TeET-y8TITIe+antay TOATEA TOAA-  ATOTTAT Oa80Ei0a0a CaaAl
623347100 17400 e 4a¢Talo 0401 TETaAE+AMEED

2007. 0. 1

4. A&TA&T0U&AA. A, ATééToTeéTa A E. DacBaaToea & efTTélcTaATed TTA00 045 TTETARE & TATA0ATAA-
ey a8y ecagd+aiey ¢cTeToa // ToTAGAT O & TAONTAE0eA0 yOOAIRATTE TA0ABAATORS T &TAJABUTTAT ANSIY
421 a464: fa. fo. Eaéoone, 2019. N. 25-27.

O Am = ~nv~ o~ O

. 6461
6. Tedadepoeia N. E. ETTT646ATay VeTE

14T-3aT0e 1 e+aféay ToaTéa caddyciaiey oyeaédie 1aoae-
6a1e ETITTIATOTA TOCOTATTE NGAAN ATOTTA0ATOD TTHABATEé ATHOT+TTAT CAaaéeasiy: aa0TOA0. 4ef
gara. 0461. Ta0é: 25.00.36. EdE6ORE, 2007. 21 fi.

7. TyceT A. 1., ADIB6TA4A A. A. EfOTORY dacagoey 0adTeée & 0A5TTETAee ATOTTCAATANETAT 4464 4 Ca-
4266a804. ATORATEPORTITOE TABRTA. x. 2. x&0a: CaaAl, 2015. 216 f.

8. P&noadTaa A. 1., TyceT A. T., AayiTaA. A. T TOTAG4T 4 TOTaBATEY NACTTa 80+ TTAT a0iIABa+eaa-
Tey 4 6OSTEEOTCTTA // AdiioTee CaaacRaEINRETAT OAGETTABUTTAT ToAdeaTey PAAT. 2012. = 1. N. 91-97.

9. ancasraa A. 1., Iycei A T., 02026574 N. A. TAdATa80eA0 EfTTEIgTAATEY Oece+anéed & Oece-
ET-081e-anéed TA0TATA eéT0aTneOesadee 80+ TAT AliIdéa+-edaiey ¢TETOA 4 80ETEEOTCTTA Cadaéeaeuy //
AT8T0€é eTOTOTA0ETT IT-aTageoe+aneeé apéedsaii. 2006. - 3. N. 196-200
References

1. Bayanov A. E. Teplofizicheskoye obosnovaniye kruglogodichnogo kuchnogo vyshchelachivaniya
zolotosoderzhashchih rud v usloviyah nizkih temperatur (na primere Savkinskogo mestorozhdeniya): avtoref.
dis. ... kand. tehn. nauk: 25.00.22 (Thermophysical substantiation of year-round heap leaching of gold-bearing
ores at low temperatures (for example, Savkinsky deposit): abstract dis. ... cand. tech. sciences: 25.00.22).
Chita: 2015. 18 p.

2. Geologicheskiye issledovaniya i gorno-promyshlenny kompleks Zabaykaliya: Istoriya, sovremennoye
sostoyaniye, problemy, perspektivy razvitiya (Geological research and the mining industry of Transbaikalia: History,
current status, problems, development prospects) / ed. G. A. Yurgenson. Novosibirsk: Nauka, 1999. 566 p.

3. Glotova E. V., Pinigin S. A., Drobyshev V. F. Gorny informatsionno-analiticheskiy byulleten (Mining
Information and Analytical Bulletin), 2007, vol. 1, no. 12, pp. 465—-474.

4. Dementiev V. Ye., Voiloshnikov G. I. Problemy i perspektivy effektivnoy pererabotki mineralnogo syriya
v 21 veke: sb. st. (Problems and prospects of effective processing of mineral raw materials in the 21st century:
collected articles). Irkutsk, 2019. pp. 25-27.

5. Kuchnoye vyshelachivaniye blagorodnyh metallov (Heap leaching of precious metals) / ed. M. I. Fazlullin.
Moscow: Academy of Mining Sciences, 2001. 646 p.

24



Earth sciences Bulletin of ZabGU. 2020. Vol. 26. No. 6

6. Mikhaylyutina S. I. Kompleksnaya ekologo-geohimicheskaya otsenka zagryazneniya tyazhelymi
metallami komponentov prirodnoy sredy gornorudnyh poseleniy Vostochnogo Zabaykaliya: avtoref. dis. ... kand.
tehn. nauk: 25.00.36 (Comprehensive environmental and geochemical assessment of heavy metal pollution of
the components of the natural environment of the mining settlements of East Transbaikalia: abstract. dis. ...
cand. tech. sciences: 25.00.36). Irkutsk, 2007. 21 p.

7. Myazin V. P., Vyrupaev A. A. Istoriya razvitiya tehniki i tehnologii gornozavodskogo dela v Zabaykaliye.
Dorevolyutsionny period (The history of the engineering and technology development of mining in Transbaikalia.
The pre-revolutionary period). Part 2. Chita: ZabSU, 2015. 216 p.

8. Shesternev D. M., Myazin V. P, Bayanov A. A. Vestnik Zabaykalskogo regionalnogo otdeleniya RAYEN
(Bulletin of the Transbaikal Regional Branch of the Russian Academy of Natural Sciences), 2012, no. 1, pp. 91-97.

9. Shesternev D. M., Myazin V. P,, Tataurov S. B. Gorny informatsionno-analiticheskiy byulleten (Mining
Information and Analytical Bulletin), 2006, no. 3, pp. 196—-200.

9~ ~ o s ~ s~ PPy

Tycer AeeoTd TA0dTae+, 4-0 040T. Ta68, TOTOANATO a04400 TATAACIATEY TTEAGTO0 &f
Cadaéeagineeé aTnoaasnoadi 1aé 61eadsneoas, a xeoa, DTiney. Taganolu 1ad+10a0 eio
&TTa41 08
myazinvpchita@mail.ru
NTéTeTaa Acavddera Nasaddarna, ame
n T N

6+T100 e108danTa: 66+
sokolova2132@mail.ru

0, Cadaéeasineeé ATH0AadM0AAT TOé 6TEAABN0A0, 4 x&0a, DTHfiey. TAaganol fa-

Briefly about the authors

Viktor Myazin, doctor of technical sciences, professor, head of Mineral and Secondary Raw Materials department, Transbaikal
State University, Chita, Russia. Sphere of scientific interests: mineral processing

Ekaterina Sokolova, postgraduate, Transbaikal State University, Chita, Russia. Sphere of scientific interests: heap leaching

— QR XN AA NN N

T, é‘éTéa A. N. NoaiTagaied ¢cTeToTatan+e a q:aaaeeaeua e TTefé Tardadéaieé aaciu1aéaddTt dacaeoey

T i UcTaarey efiTaaneé 1T 0a5TTeT 86+ TTAT A0UIABA+GAATEY CTETOA // AAR0Teé CAAA6RAEUNETAT ATHGAAO-
fi0AAT TTAT 6T€4a4de0&da. 2020. 0. 26, - 6. N.14-25. DOI: 10.21209/2227-9245-2020-26-6-14-25.

Myazin V., Sokolova E. The formation of gold mining in Transbaikalia and search for further development directions by using
innovations in the technology of human leap gold // Transbaikal State University Journal, 2020, vol. 26, no. 6, pp. 14-25.
DOI: 10.21209/2227-9245-2020-26-6-14-25.

Noaouy TTHo6Teéa & 544as6ep: 01.06.2020 &
Noaoiy Toe1y0a é Toaeeeasee: 24.06.2020 &

25



