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Gold deposits, both ore and placer, which form the basis of the modern mineral resource base of this precious
metal, are characterized mainly by submicron forms of its location and the complex material composition of
mineral raw materials, which determine its overall technological tenacity. In the article, it is proposed to solve
the problem of leaching encapsulated and dispersed, chemically bound gold, which are its difficult-to-recover,
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and therefore persistent forms of being in the mineral substance, using peroxy carbonate-cyanide and peroxy
carbonate-chloride reagent complexes.

The proposed complexes are clustered structures formed in technological solutions by combining electro-
chemical and photochemical treatment of solutions of the corresponding initial reagents. At the same time, the
presence of a peroxide group in such synthesized metastable cluster structures causes their generation of col-
lectivized highly active protons that transform the generalized electronic shells of cluster formations in the miner-
al substance, providing an increase in their reactivity when interacting with hydrated complex agents. The use of
activated solutions containing peroxide groups before the introduction of solutions with complex agents for gold
into the mineral mass allows for the material-structural transformation of the mineral substance, including the
oxidation of carbonaceous matter, sulfur and metalloidoids, as well as the formation of micro-defects of crystal
lattices of gold-concentrating minerals. At the same time, in some cases, the interaction of these groups with
divalent iron, which is part of the corresponding minerals, intensifies the process of their transformation with the
formation of hydroxyl radicals and active protons.

An overview of the results of experiments and pilot tests using leaching of complex forms of gold from ores,
placer sands and technogenically transformed mineral raw materials with peroxy carbonate-cyanide and peroxy
carbonate-chloride solutions is given

Key words: nanoscale gold; resistant gold; technological resistance of ores; heap leaching; peroxy carbonate-cyanide and
peroxy carbonate-chloride reagent complexes; electrochemical treatment of solution; photochemical treatment of solution;
electrolyser; ultraviolet radiation
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TAa0T¢
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fieToac
aéep+ay
100 efne
0e+anées
dacoaaT
aaziaie
daaT+eo
TOTOARNTA, 1 3@+
da@doéad i1efasd a CTET-
0a & Ta ddaifesa dacadea 0AadaTE & xeaéTé
Oac, yénradeiancaguind ennedarTs
8a4Toa TaTauldia e TéTafacece
iT-040Te+anéay & nAraceaguiay €€0ddansda,
dacoadtoaia OeceéT-6ele+aneay 1Tadel e
efifiedaTaara ToToanna oOToTyeaéodTad0e-
A20eTTITAT adVdca+eaaiey ¢TETOA &¢ OTTo-
100 804 e TanéTa aTnnaTaé a eaarToaoToirao,
TrOoOTT-TOTI0@EATT106 & ToT1 Geéaiiad ofi-
&Taey0. T8& ToTadadiee yenTadeT1aioasuiad
efnedataareé TeeTafaia 1aotad oece+a-
AETAT T1TadeedTaaTey TOTOANATA AdDdcae-
dafey, 140Tal aracéca: a0Ti IT-adnTOAOETT -
iTé NTaG08TRETIée, éTadéoeaiT-naycaiiteé
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foaaep O6ToT1édTaaiey aoroe+iao deadaoe-
dTaaii00 éeancasTa ¢rétoa [2; 4; 6; 8]. Oa-
éel1 TadacTT, 4 0adiTéTaé+anéed danoaToas,
eATTEUCOAT (0 a6y Téeneaiey TeradasuiTar
aauianoaa e atiidéa~eaarey éc¢ 1aaT faitTaen-
TAONTTAT ééafioadecTaal ITaT cTEToa, aTéxil
fitTaddeaolfy Tacancadesiina Tadaéenind e
faaradaéeniaa nTaaerarey

Taiel éc 1ae4Tedd 040TTETAe+T00 ATT-
fiTaTa TTadtoTaée o6ancaToTa, ftaddzavied

en

7 —T04Ta éenéTOTAITE yl 6élfee / Photoelectrochemical
reactor. Explication: 1 — solution supply, 2 — reactor
building, 3 —anodic camera, 4 — cathodic cameras,

5 — UV submersible lamp, 6 — withdrawal of H,, O,, OH"
emulsion, 7 —withdrawal of oxygen emulsion
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ROABTO& TAH0RACENETOTOA NTAASTATEY TT- & ATNH0AA 864 TTNEA &AT Teensarey, a yori
460 400U TTEG+AT0 T8 YEAEOBTEECA BAMOAT-  NE6+a& 1TRAO ACAST TA&EN0ATAR0U fi A6ASTe-
5Ta 4ABTEAGATTA0A 66 CAGATTAOA TA0B3EY &  Nee-3AACEATT, OTO1ES6y 180AM0AASEITOA
OTOTORT &+A76TE TABAATORA TOGATTATTE CT-  6TT1686N0 0814 Au-Au(TH, HNT,).
70 53360764, Te YEaeo3Teeca & Taso-aiee T856ABATT20TT-0EATEANE 6TTT648R TT-
680BA0ETEAOTAOT AZOTT ACAOTEASATIA0-  CATEYAO CA fi+80 GEAMOABECADEE ETTTEAEHT-
TTAT (TATATAT) GAM0ATOA TAATTAR (A4ACTATE  TABAGTAAOAEY (OTSTEBTAATEY 4861T N(CN)2)
OACA TTEG+241T Té Y1 08UN1ee) TAGACOPONY fied- & n[(CN)(T )] TA&MT&-00 TATTH0ASETTA 6T -
A6PUISA 26084 TO4 ai0e60 TEAENTTASACTAATEA GEAMOAOTA CTETOR, . &. Ta-
e BACTAATEA ETTVEAENTO0 eAM0ABECTAATTOG
NO, ™= N0, NO,+NO,=N,0,’ ATAAETATEE 08TA [Au N(CN)2 n]™. A&y 864 fi
N0, = N0, +a ATeipeT NTaAG2ATEAT yealaToTa-08aTene-
T3¢ 3645202088 03684 GEAMDABTOA NT-  ATA, & 0a6A AGY 6ETAGE, TADATE+EAAPUIES
888T&TeY TOTA60EB0P0 TTITIAAGATENTOp &  VOETATATEA OSATEATA, 1T460 400U SATTEl-
TA80ATENTOp eefiEToq. CTAATO TAOEABATTAOIT-0ETOCATOA 6T T TE8E-
A2858 & 5af0ATAR THOUAMOAEYPORY fi6&- A0, & ETOTANO GA N1+40 TAGA0ET (0 TETOAMNTA
a6puied 3aaeoee, TOGAT a 0T, c
aafep 2G0GATO0 BaAEEAEH
sABUTO0 fTAaeTATeE: I,
1,041 = [,0+0"+TT"
aoeou aennitoeaoee, ac
468520704 TATET:68, 5344
AfIATOS200, 0 &. 46852088
A ATAMOATTABATITE «CAOBAAT:ITéx
TaaT&G86eATOTE ATAAETATEYT
TaBACTT, & Ba0ATEA TH6UAT
6763420860708 TOTOANIN 4648201
BTT4BACTAATEY — 48EEAT0
D&ABUTTAOL 03680 440
TETOAMNTA & 46AOTEABATTA0
0AT3A0 ATEACATA VENiTadeT
4TaaTeys, TOTARAATTO0 & 1A
A0ATT A. E. ATaéeraa [10]. |
BATIOATAN MBAATEOREUTT
(a&fyoee +aiiTa) ATOBATYP
A3&TY 6aé NAT aeAdTeNCE-
7T 4848 1 1280 fiGUIAf0aTA
A fiayce fi yoeT Tase+ea faa
8387476 4 A0UIAEA-AAPU
CATE&) AT0AOT+TTE 48TV PAT & 60+ 11 &y au
2COSATTAON. Ad@TOT MATEMOATI TAOEABAT-  +eAATEY ASMTASATTAT CTETOA &¢ 61 TOTN6 304,
T20T00 ITAAE TATEE JABYAONY &6 e T404808+8-  TANETA STANGTAE & 0AOTTAATIT-00ATNOTET &-
AETA (TATANOTT /i 0268 T & 6TT VEAGATTABACT-  OTAATITAT 1 TABABUTTAT OB TAOEASATTA0-
22086y T &, 636 OSATEAN & 06TOLAN) AAEM0ACE  TT-0BATEANTE & TABEABATIA0IT-06TARATTT &
T2 GEAMOABECTAATITA GTETOT & TEEMieypUIAA  BAMIOATAATE, YAGYAONY ATEACAORBUMOAT &6 YO-
ATCAREM0ACE TA GABETOTA ARUIAMOAT & &G  OARGOBATTIIOL & YETETAS-AMETE ARCTTANITrOS,
A +afi0TTii0e, 788 HAACOEE N T AVAMDAASENTTE T8¢ TA3AGAATORE OTTAIA0 MOBUOSA-
TTITIAS0ATEUTTE E8NETOTE, OMAGTASNOO&  IT-10SUYETASNOT-036&M000 564 1 AN0TETRAE-
a6ep+ATeY & 30430 Te&Neypofy AT 1TITeNeaa  Téy ETEVAOAR T8e efiTeicTaareed fioaia
6a6a5Taa HNT, + N = HNT, + NT. A2688 1T-  TOAATESNATEy A60SACOTAATTATE BAMIOATAA-
TTeries 6AASTAL ATTEENEYA0NY AT NT, T88&- 1@ & F0AReETTAT NTOAOSTTTTAT A0UIA8A+8AA-
sefilip ATATOTAA S6¢ ACAOTENEE-DAACEAETT: 16y BAMOATOAT & NI TAOEABAT TA0TT-08aTeanT &
RT + H,T, = NT,+ H,T. ASfvA3ATTA cTETOT, ETITeaehaTe ATHOSATGOT ecaea-aied ia0oa
T05aTeAmAR MAYCU N ORASTAT, AOTAYUST 85 %, 0T TOAA0LA&D YOTO TTeAcA0REU 48y
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