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CopepxaHue.

BBegeHune

1. OCHOBHbI€ NPUYMHBLI POocTa NOTPEDNEHUs LLEeNOoYHbIX LUMaHnaoB Ans 4oObuM 3050Ta.

2. 3akoHogaTenbHble akTbl Ha 3anpeT LMaHn4oB U CTaTUCTMKa aBapun.
3. OdPEKTMBHOCTb UCNOMb30BaHMS LLENOYHbIX LMaHMAOB M APYrMx KOMMnnekcoobpaso-
BaTenen Ansa 30110TOCOAEPXaLLMX Py pasfiMyHOro reHesuca.

4. AnbTepHaTUBHbIE 3aMEHUTENM LENOYHbIX LIMaHNa0B.

5. npOMbILIJJ'IeHHbIe TEXHONOINNMM BbllLeNnavynBaHna 30J10Ta TI/IOCW'IbeaTOM aMMOHUA.

MpunoxeHne 1. CTaTUCTMKa aBapuin CBA3aHHbIX C YTEYKOW LMaHcoaepaLlmx pactBOpoB
npu oborawieHnn 3onoTa
MpunoxeHwne 2. Pecnybnuka CygaH. OTBanbl 3010TOpyAHbIE AN BblLLenavymBaHns

MpunoxeHne 3. Pecnybnuka KasaxcraH. KomapoBckoe 3010TOpyaHOE MECTOPOXAEHME.
BapBapuHckoe 30n1oToMegHoe MeCTopoXaeHue
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BBepeHue

B npeacraBneHHOM KOHUENTYanbHOM aHanu3e npeanosiaranocb NoflydeHne OTBETOB Ha
ABa OCHOBHbIX Bonpoca:

- 3aKOHOJaTeNbHblE PUCKN NPU UCNOMNb30BaHUN LNAHUAOB 4S5 KYYHOrO BblleriaymBaHus

- UCMNOSIb30BaHNE anbTePHATUBHbLIX LMaHMAY HAaTpUSA peareHTOB KyYHOro BbllleraymBa-
HWSA 30510Ta U3 pyd, B TOM YUCHe M ANs TUNOB 3051I0TOPYAHbIX MECTOPOXAEHUN NPUMEHUTENBHO
K KOTOPbIM UCMNOSb30BaHWe unaHmaa HaTpus He addPEKTUBHO

Mo mmmo oTyeTa 3akasdvnky npegocTaBnsnacb W nybnukaums https://makston-

engineering.ru/blog-zametki/post/zabytye-recepty-chast-3

B pamku oT4yeTa He BXOAUIO NpeaoCTaBreHne TEXHOMOIMI NonyvyeHnsa peareHTos, Tab-
nuua 4 anbTepHaTMBHbIX LUMaHUOY HATPUS, HO MO KaXOOMYy M3 HUX Mbl pacrofnaraeM naketom
«McxoaHbIX TEXHONOMMYECKUX OaHHbBIX»

OtyeT gononHeH pedepatamm KOHCYNbTaLMN:

MpunoxeHwne 2. Pecnybnuka CygaH. OTBanbl 30110TOpyAHbIE ANS BbILLEeNaynBaHus

MpunoxeHne 3. Pecnybnuka KasaxctaH. KomapoBckoe 3010TOpyaHOE MECTOPOXAEHME.

BapBapuHckoe 30n0ToMegHOE MeECTOpOXAeHMEe

1. OCHOBHbIE NPUYUHbI pOCTa NOTPEONIEeHMA WeNoYHbIX LMaHUAOB ANns [OoO0bIYM 3010Ta.

OkcnnyaTaumsa pyaHbIX MECTOPOXOEHUN XapaKTepm3yeTCsa CHWKEHNEM KavyecTBa Mnones-
HbIX MCKOMaeMbIX, 1 30110TOA0ObLIBaOLLAA NPOMBILLFIEHHOCTbL HE ABNAETCS UCKIoYeHMeM. B ne-
pepaboTKy BKOYalTCA:

- HU3KOCOpPTHbIE (3a BanaHcoBble pyabl),

- BCKPbILLHbIE NOpPOabI,

- 0TX0Abl FOpHO-060raTUTENBHLIX MPON3BOACTB,

- pyAbl ManOMOLLHbIX MECTOPOXAEHUI OT HECKOSbKNX OECATKOB KMMOrpaMmm o0 1-2 TOHH.

B pesynbTaTe 3TOro ponb Ky4HOro BbllenaymMBaHus B Npouecce nonyvYeHnsa 3onota Bo3-
pacTtaeT MHOIOKpaTHO U HE B AECATKU, a B COTHM pa3. LinaHma HaTpus BbiNyckaeTca Ha OecAT-
Kax 3aBOfOB MUpa, YNCNO KOTOpbIX npubnmkaetca Kk nepson cotHe, 80% OT npom3BOaUMOro
KonuyecTBa MCNonb3yeTcsa ANd LMaHUOHOro BbilenavmBaHus 3onota. CymmMapHbIn BbINyCK Ln-
aHuga Hatpua npmbnmkaetca K 1 MnH. 1/rog. CuHunbHasa kncnota Tpebyemasa ans nonyvyeHus

umMaHMaoB  MoXeT  OblTb  nomnydeHa, Kak  npsMbiMM  cuHTe3amu  https://makston-

engineering.ru/kontseptualnyy-proyekt-73 Tak u Ha OCHOBe YTUNU3aUUN CUHUNBHOW KUCMOTHI,
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obpasyoLlencs B Nnpon3BoACTBE HUTPUIIOB, KOKCOBAHUWN Yrien, CyXOW NeperoHkn OTXOA0B ca-
XapHbIX U BUHHbIX MPON3BOACTB.

lMepBas npomMbilNeHHasa yCTaHOBKa LMaHMPOBaHUSA pygHOro 30510Ta NosiBunachk Ha pya-
Huke KpayH MainH nposuHums OkneHng B Hoson 3enangumn B 1870 r. icnonb3oBaHne umnaHnga
B ButBaTtepcpaHae BnepBbie Npon3oLwno Ha pyaHuke PobuHcoH B 1890 r. [1Be nepsble habpu-
kn B CLLUA 6binn nyweHbl B 1891 r. B Mepkype wrtat KOTa n Kanymete wTtat KanudgopHusa. B
CCCP ky4yHOe€ BbllLENaYMBaHMe 4OMNrO He ObIo BocTpeboBaHO MO NpuUYnHe JoObIYK 30M10Ta U3
poccobinen. MNepBaga yctaHoBka Obina 3anyweHa B KaszaxctaHe Ha Bacunbkockom TOK B 1991
r., Ha Ypane B otBanax 3® OAO "HOxypansonoto" B 1993 roagy, B Xakacum Ha Manckom me-
ctopoxaeHun B 1994r. B 2000 r. B Poccun gencreoBano 10 ycTaHOBOK Ky4HOrO BbllLienaymBa-
HUSA obLLEen NPON3BOANTENBHOCTLIO MO pyae 2 MIH. T/rog n o6bemom obbium 3onota 4000 Kr.

MpenmyLlecTBa COBPEMEHHON TEXHOMOMMN Ky4HOrO BbllenadmBaHmsa 3onota (1 cepeb-
pa) C MCMonb30BaHWEM LMaHWAOB OTHOCUTENBHO APYrMX pacTBopuTenen 6rnaropodHblx MeTarn-
NOB, TakUX Kak — TuMocynbdatbl, TMokapbamuabl, 6poM-OpoMmaHbIE U XNOP-XNOpUAHbIE pac-
TBOPbI, 3aKI0YaeTcs B CrneayoLwem:

- CEerleKTUBHOCTbIO AEWCTBUS MO OTHOLIEHWUO K 30M0Ty U cepebpy, 4Tto onpepenset
OYeHb HU3KWUI pacxod pacTBOPUTENS Ha TOHHY pyAbl, KOTOpasa npurogHa Ans uvMaHupoBaHUS
(OecaTku 1 nepBble COTHU rPaMMOB PacTBOPUTENS Ha TOHHY pyabl)

- BO3MOXHOCTbIO rmapomMeTannypruieckon nepepaboTku pyabl Npyu 0BblYHbIX (HO He OT-
puuaTernbHbIX) TeMnepaTypax OKpyXaroLlen cpeabl

- HEe arpecCuBHOCTbBIO LIMAHUCTBIX PacTBOPOB, YTO NO3BONSAET UCMONb30BaTh 06opyaoBa-
HMe 13 06bIYHBIX KOHCTPYKLMOHHBIX MaTepuasnos.

K HepgocTaTkam COBpEMEHHOM TEXHOMOMMM KYYHOrO BbilenaynsaHms 3onota (u cepebpa)
C UCMNOMNb30BaHNEM LIMaHMAOB crnegyeT OTHECTU:

- Upe3Bbl4aNHO BbICOKYI TOKCUYHOCTb LMaHNOoB

- MPUHLUMNNANbHY0 HEBO3MOXHOCTb pereHepauun UnaHuaoB M Kak cneacreBne He BO3-
MOXXHOCTb OpraHu3auun npou3BOACTBa Ky4HOro BblllenavymBaHusa 6e3 3HauMTenbHOro Konuye-
CTBa CTOYHbIX BOA

- pOCT pacxoga umaHuga, kotopbin ctan gocturate 300 — 600 r Ha TOHHY pyabl, KakK B
CBSA3N C yXyalweHneMm kayectBa nepepabaTbiBaemMoro Cblpbsi, Tak U B CBSA3M C NPUMEHEHUEM
UMaHMAOHOIO BbiLenaymBaHusa ans py4 ¢ BbICOKMMU OeNPeCCUBHLIMU U OKUCTTUTENBHLIMW CBOW-

CTBaMM, 4YTO yBEITM4YMBaAET KOJINHECTBO TOKCUYHbLIX CTOKOB.

2. 3akoHopgaTeNbHble aKTbl Ha 3anpeT UMaHMAOB U CTaTUCTUKA aBapuUn.
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B EBponenckom Coto3e B OTBET Ha KatacTpodumyeckyto yteuky umaHmgos B 2000 r. Ha
PymbIHCKOM 30n0TOpYyaAHOM MecTopoxaeHun B bans Mape. EBponenckuin NapnameHT n Coset
Esponbl npunsanu Oupektusy 2006/21/EC (Directive 2006/21/EC) no ynpaBneHuio oTxogamu
AoObiBaloWKMX oTpacnen npombliwnieHHocTn. Ctatbs 13 006s3biBaeT “NoHmkaTb KOHUEHTpauuto
CNaboKMCNOTHOIO AUCCOLMMPYIOLLErO UMaHuga B XBOCTOXPaHMMMLWAX A0 MUHUMManbHO BO3-
MOXHOr0O YpOBHS MCNonb3yst Hanbonee adpdekTuBHble TexHonornn”. B nepmnog 2000-2006 ro-
AOB psa4 CTpaH Havan npuMHMMaTb 3akoHOoAaTelbHble aKTbl, KOTOPble MOMHOCTBLIO 3anpeLuanu

MCrnonb3oBaTh UMaHuabl AN BbllenavmMBaHusa 3onoTa, Tabnuua 1.

Ta6nuua 1.
Country Year Legislation
United States, 2001 Approved through a referendum on November 6, 1998.The law was codified in MCA
Montana and 82-4-390. In the Seven Up Pete Venture v. State case, the Supreme Court of Montana
Wisconsin found that the ban does not constitute a violation of the Contract Clause of the US
Constitution
Turkey 2007 In 2007, the Turkish Council of State decided not to allow cyanide mining due to the

article 56 of the Turkish Constitutionthat guarantees the right of people to live in a
healthy environment.

Hungary 2009 On 7 December 2009, the overwhelming majority of the Hungarian Parliament voted to op-
pose the use of cyanide in gold mining.
Germany 2002 A decree was passed prohibiting cyanide-leach mining.
Czech Republic 2002/ The Czech Senate of August 2002 and the Czech Parliament, of September 2000 made

2000 decisions to forbid gold production through cyanide leaching in the Czech Republic domain
(Mining Law of 1991, article 30, paragraph

Ha Bcex pygHukax, BBedeHHbIX akcrnyaTtaumto nocrne 1 maa 2008 r., 3anpewaetca
cbpacbiBaTb 0TXO4bl B XBOCTOXpaHunuia cogepxawme cabiwe 10 r/T ynannga. Ana pygHUKoB,
NOCTPOEHHbIX WUNN MOMYYUBLUMX pas3peLleHne Ha CTPOUTENbCTBO OO 3TOW AaTbl paspeLleHbl
cbpocbl B XBOCTOXpaHUnvLia ¢ cogepxaHmem He 6onee 50 r/T unaHmga BHavane n ganee c
noHmxeHunem atoro npegena oo 25 r/t8 2013 r. n go 10 r/Tt k 2018 roay.

B oTHOWeEHNN cOPOCOB M3 XBOCTOXPAHWUNLL B MOBEPXHOCTHbIE BOAOTOKM «PykoBoacTBa
Nno OXpaHe OKpyXalLlen cpenbl, 300pOoBbA U Tpyaa ANA ropHoao0bIBaoWen NPOMBbILLSIEHHO-
ctn. MexayHapogHon duHaHcoBon Kopnopauum» npeanvcebiBaeT, YTo oblulee cogepxaHue uu-
aHMOoB He OOMMKHO npeBblwaTb 1 mr/n.

YKasaHHble TpeboBaHNA He SBMAKTCA 3anpeToOM Ha MCMNOSib30BaHUE UMaHWOO0B, HO Bbl-
NnosIHEHME HOPM B npedenax, ykasdaHHbIX KOHLEHTpauums, Ype3Bbl4anHO CroXHasi 3agada ons
KOMMNaHWK, 3aHUMaloLLmMxca Aoobiyen n oboralleHmem 3o05o0Ta.

Cratnctuka aBapui, CBS3aHHbIX C YTEYKOM LMAHCOAEpPXKaLLMX pacTBOpoOB npu oboratue-
HUK 30n0Ta npuseaeHa B MNMpunoxeHnn 1, BO3MOXHO, YTO 3aKOHOJATeNbHas UHMUMATMBA MO
3anpetam UMaHMAOB HE OrpaHMyunachb ykasaHHbIM CMUCKOM W B HaAcTosiLLee BpeMsa CMMCOK

pacLumpuncs.
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3. 3hheKTUBHOCTb UCNONb30BaHUS LWENOYHbIX LIMAaHUAOB U APYrMX KOMMNeKkcoobpasoBare-
neun ansa sonortocoaepXxawmx pya pasfiuyHoro reHesuca.
B Tabnuue 2 npuBeaeHbl hopMaumnmn 3010TOPYAHBIX MECTOPOXOEHUN U yKa3aHa ag-
PEeKTUBHOCTb NN HEAXEKTUBHOCTL UCMNOSb30BaHUA LMaHUO0B OS5 U3BreYeHus 30moTa.
B Tabnuue 3 aons noHMMaHus MOHATUIA «3PADEKTUBHOY», «HEIMPEKTUBHOY» NpuUBELEH
NPOLEHT U3BIIeYEeHUs 30510Ta U3 pasfnyHbIX TUMOB pya. B cTpokax, BblOAeneHHbIX XenTbiM ¢o-

HOM TMOKa3aHbl TUMNbl pyad n3Biied4eHne 3050T1a U3 KOTOPbIX C UCMOJIb3OBaHNEM UMaHWOa HaTpUd
NPaKTN4€CKN HEBO3MOXKHO.

Tabnuua 2.
dopmMauusi IHOOreHHbIX XapakTepuctuka cpopmaumm A heKTUBHOCTL BblLe-
30/10TOPYAHbIX MECTO- flayMBaHus LMAHUOOM

poXOeHun

HaTpuA
OhdekTnBHO, HO €CNK 30M0TO
B KBapLie TOHKOMCTIEPCHOE METQ,

3onoTo-kBapLeBas; 30510To-

MecTtopoxaeHus npeacTaBneHb! Xunamu,
CynbraHO-KBapLeBas

JKUINbHBIMU 30HaMU 1 LUTOKBEPKAMM B OCAA04HbIX,
BYNKaHUYECKVIX, MHTPY3MBHbIX PeXe MeTamopdunye-

HeadhdheKTVIBEH Ui Mario adhdpex-
ckux nopogax 3o50To cBoboaHOE B KBapLE, Ya- TViBEH
CTW4YHO B cynbdmaax.
3onoTto-cynbgpugHas MecTopoxaeHus npegcrasieHbl 30Hamm HeadbpekTviBHO nnm mano adp-
BKPansIeHHOCTU 30MTOTOHOCHBIX CyrbraoB B OCa- eKTMBHO
OO04HbIX 1 3cbchy3nBHBIX ToMLLAxX. Hepeako TAroTeroT K
CYLLECTBEHHO YTIUCTLIM MIN rPadoUTUCTLIM CaHLam
B cocTaBe pya nnpwT, XanbkonvpuT, apCeHOMNMpUT,
MUPPOTUH, cchanepuT, raneHnT. 3oMoTo TECHO CBA3a-
HO ¢ cynbdomaamu.
3onoTto-kapboHat- MecTopoXaeHWst Tuna 3anexen, Xur, rHe340BOro OddekTnBHO
cynbdugHas

W1 BKpansieHHOro opygeHeHust B kKapOoHaTHbIX
TOsLLaXxX 1 0BpasyoLLMXCS MO HAM MeTacomMaTuTax
MecTtopoxaeHvs npeacTaBneHbl CkapHamm
C HanOXeHHoM CynbGUAHOMN 1 30110TON MUHEpanu-
3auuein. CBsizaHbl C KOHTaKTOBbLIMU Opeonamim rpaHu-
TOUOHbLIX MacC/BOB
MecTopoxaeHns npeacTaBneHbl Kunamu,
XKMIbHBIMM 30HaMW 1 LUTOKBEPKaMU. Xapakrepuay-
€TCs1 BbICOKOW cepebpucToCcTbio 30510Ta 1 06Unu-

3onoTo-cunmkaTHas

HeadbdekTvisHO nnm marno ag-
(ckapHoBasi)

hekTMBHO

3onoTo-xanLleaoHoBo-
KBapLeBas (3orotocepebpsi-
Has1)

OdhekTnBHO, HO
npu HanMuuyM TeNNypuaoB,

HeadhheKTVBHO U Mario agp-
€M COBCTBEHHO cepebpsiHbIX MUHEPAaroB, AN He- heKTUBHO
KOTOPbIX XapakTepHbI TeNnypuabl.
Ta6nuua 3.
McxoaHbi maTepuan ans BbilwenaymBaHus U3BneyeHue 3onoTa, %
LnaHnpoBaHue «Tuo» BbllenayvBaHue*

3onoTtocoaepxatume (12,9 r/T) kBapLeBble pyabl 93-97 87-96
3onotocoaepxaiume (2,3 r/T) kBapueBble pyabl 80-85 75-78
3onoTocoaepxatume (12,9 r/T) 6OpHUT-XanbKO3NH-KBapLEBbIE pyabl 50-60 87-91
3onoTocoaepxaiyme (2,3 r/T) GOpHUT-XanbKo3MH-KBapLEBbIE pyabl 17-22 65-74
3onoTocogepxatume (12,9 r/T) aHTUMOHUT-KBapLEBLIE PYAbI 0 75-79
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3onoTocogepxaluye (12,9 r/T) peanbrap-aypuHrMeHT-KBapLIEBble | 22-43 | 65-70

* - TMocynbatbl (HaTpPUA, aMMOHUS), TMoKapbamua (TMOMOYEBMHA)

- MUHeparnbl Meaun sBAAITCA aKTUBHBbIMU XMMUYECKMMU Aenpeccopamu Ans unaHmposa-
HUS, TakK XXe akTMBHbIMW okucnuTensamu. Pacxon unaHuga Hatpus coctaBnseTt oT 2,3 oo 3,4 kr
Ha 1 Kr Megu B MUHepane

- MMHepanbl PTYTU aHanornyHbl N0 CBOEN AENPECCMBHOCTU MUHEpPanam Mean, Ho He 06-
nagaroT OKUCITUTENBHOM CNOCOBHOCTLIO

- MMHepansbl enesa, a UMEHHO NMUPPOTUHOBBLIE PyAbl, aKTUBHbIE Aenpeccopbl Angd uuna-
HMAOB NO NpUYMHE obpas3oBaHNA PoaaHMAOB U deppoLmaHMaoB

- MuHepanbl cypbMbl 100% genpeccopbl Ans LUMaHUgoB, U3BnevYeHne 30510Ta B pacTBop
B UX NPUCYTCTBUU HEBO3MOXHO

- 30/10TO B YIrAUCTO-rpadnTOBbLIX CMlaHUax Tak e OTHOCUTCA K TPyAHO M3BIIEKaemMoMy
UM «ynopHOMy» TuUMy, YTO CBS3aHO C agcopbumen unmaHuaoB YrUCTbIM MaTtepuarioMm U Kak
CneacTBMe OYeHb BbICOKMM PacXo4oM.

[MoBbIWEHHBLIN pacxod UuaHWAOB yBeNMYMBaEeT pacxod CTOKOB, @ COOTBETCTBEHHO Mo-

TeHUMaribHyt0O onacHOCTb obbekTa.

4. A.I'IbTepHaTVIBHbIe 3aMeHuTenun weno4vyHbIX LuMaHnaoB.

B Tabnuue 4 npuBeaeHbl peareHTbl, NPUMEHsieMble Arsi U3BNeYeHns 3or10Ta U3 pya.

Tabnuua 4.
OKOHOMMKa TexHonorusa dkonorusa
A dekTnB- Besonac-
Ol o sarparsl I-(I*C))(C*:)Tb n3 Otcpex- Ctabunb HOCTb Tokeny
PeareHTbl Z| | Pb- | Haobpa- TUBHOCTb Omuc-
| m BIleYeHus HOCTb TpaHc- HOCTb pe-
M| | HoK 0oTKy O4UCTKM cun
PO 3050714, CM. peareHTa nopTu- areHTa
CTOKOB CTOKOB
Tabn.3 POBKMU
TnomoueBmHa * *
TwocynbgaTbl * *
TwoumaHaTbl * *
UnaHna HaTpusa * *
Bucynedunapl * ** *
FanoreHuabl * ** *
ManoHoHuT- * -
punbl
OkcuMHUTpUNBI * *
Xopouio YaoBneTBopuTENbHO Mnoxo

* - Mo HOpMaM npuMeHsieMbiM Tabnuua 1

**-ONsi 04eHb OrPaHMYEHHOro CoCTaBa pya
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TuomouesnHa (TMokapbamua), TuocynbdaTsl (HaTpua nnm ammoHus). Paspabotka npo-
MbILLSIEHHbIX TEXHOSTOMMIN Ha OCHOBE 3TUX peareHToB akTMBHO nposoaunacb B CCCP, AscTpa-
nun, CLWA, Kutae n dpaHuumn npuyem TMOMOYEBMHA cuuTanacb 6onee nepcnekTMBHbLIM areH-
TOM, 4YeM TUOCYNbMaTbl 3TO 0OBACHANOCHL BOMbLUEN CTOMKOCTBIO K PasrfioXeHuo B npouecce
BblLLENayYnBaHuns, Tak kak no a¢peKkTUBHOCTN U XMMU3MY NpoLiecca 3TU peareHTbl o4eHb 6nm3-
Kn mexgy cobon. OrpaHMyeHnsa no TPaHCNOPTUPOBKE, KaHLLEPOreHHOCTb U 6onee BbicoKasa TOK-
CUYHOCTb TMOKapbamuaa, Yem TUOCYrbgaToB OTOABMHYNA €ro Ha BTOPOW MnaH, Kak peareHT
ANSA NPOMBbILLIIEHHOCTMW.

TuouunaHaTtbl (pogaHunabl) 1 Gucynbuabl HAaTPUA UM ammoHust 6onee adPPEKTUBHBDI
4YyeM TUOCYrnbdaTbl, @ MO HEKOTOPbLIM TUMaMm pyn 3deKTMBHeEEe LMaHNO0B, HO Marible Npous-
BOACTBEHHbIE MOLLHOCTU TUOLMAHATOB He OCTaBMAT PecypCcoB AN BbillenaynsaHus 3051oTa.
Bucynbdunabl Tak e xapaktepusyTca manbiMM obbemMamn Bbinycka, HO B NocrnegHee Bpems
o6beMbl CTanu pacTu 1 B NEPBYIO o4epedb Ha OCHOBE yTUNM3aumMm CepoBOAOPOAA OT npouec-
cOB HedpTenepepaboTKM, Kak anbTepHaTMBbI MO UCNOMb30BaHUIO Npouecca Knayca, 4to no3Bo-
NSeT 3HaYUTENbHO CHUXAaTb 3aTpaTtbl HA CEPOOYMCTKY ra3oB 1 nosiydaTb BOCTpebOoBaHHbIN Npo-
OYKT.

"anoreHuabl (xnopuabl, 6pomuabl, noguabl). TOKCMYHOCTL BpOMMOOB N MOANOOB OYEHb
BbICOKa, a NMPMMEHUMOCTb BO3MOXHA K OYeHb Y3KOMY COCTaBy pyd 3TOT dpakTop BpAS v nos-
BONMUT OCYLLECTBUTb BbIXO HA MPOMbILLIIEHHbIN YypPOBEHb. Vcnonb3oBaHue xropa u CONsiHOW
KACIOTbl MMeeT NPOMbILIIEHHOE BHEAPEHWE M UCMONb3yeTcs AN Y3KOro cnekrpa 3050TOCo-
AepXalmx pya, HO C OYEHb BbICOKON peHTabenbHOCTLIO.

ManoHoHUTpUnbl (OUUWMaHMETaH) U OKCUHUTPUIIbI (aueToHuMaHrmapuH). PeareHtbl no
MexXaHU3My BblILLIENTaYMBaAHUA Mano OTANYaKTCA OT UMAHWOO0B, 3TO Xe€ OTHOCUTCH U TOKCUYHO-
CTW, YTO CBSAI3aHO C BO3MOXHbIM BblAeneHnem avumaHa npu obpaboTtke pya. EANMHCTBEHHbIN
NOC B UCNONb30BaHUN 3TUX pPeareHToB MO CPaBHEHWIO C LnaHngamMu, 3TO OTCYTCTBUE KECTKUX
orpaHu4eHun no TpaHcnoptupoBke B EC, HO 3TOro He GbINO A4OCTATOYHbIM, YTO Obl peareHThbl

co3ganu anbTepHaTuBy UMaHUOam.

5. npOMbILLIJ'IeHHbIe TeXHOJ10r'mu BbillenavdynBaHusa 3oy10Ta TVIOcyHb(*)aTOM dAMMOHMUA.

B kavectBe npmumMepa no ncrosib3oBaHUo TI/IOCyJ'IbC*)aTa HaTpuAa rnpmuBegeHbl ABE CXEMbl
rnpouecca, KOTopble MOTyT ObITb NCMONBb30BaHbI, KakK B 3aKpbITbIX CUCTEMAX C MeLlarnkamMu, Tak n
npn Ky4HOM BblLLENAYMBaHNN B 30noToao0bIBaOLLMX CTpaHax, rge mncnornb3oBaHMe UMnaHMOoB
HaxoauTcs No4 MHTEHCUMBHOW HeraTUBHOW peKnaM0|7| Mo 3KOJIOrM4YEeCKUM npuvnHam minm cytie-
CTByWOLLME HOPMbI NCMOJIb3OBaAHUA, AENakT npusrnevyeHmne umaHngoBs 3KOHOMUYECKN HE SQ)Q)GK-

TMBHbLIM, NMMOO NCNONb30BaHNE LUMaHNOO0B 3aripeLlieHo.
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TuocynbgaTHoe BbiwenavmBaHne pabotaet B ananasoHe pH 8 — 10, yto He Tpebyet

ncnonb3oBaHnAa cneumanbHbIX KOHCTPYKUMOHHBIX MaTepunanos. npeﬂ,CTaBHeHHaﬂ Ha Cxemax 1

n2 opraHn3auunda npouecca mncnornb3oBaHa An4a BblaesieEHUA 30J710Ta U3 aHTUMOHUT-KBApPLUEBbLIX

pya, HO COOTBETCTBEHHO MOXET ObITb npuMeHeHa " K Apyrum tunam pya BbleJIEHHbIM XKEeJ1TbIM

doHom B Tabnuue 3.

> Neutralization

ORE& WATER Grit Return
Milling
C Feed Thick
Autoclave
Lix Kill

Solution

Reagent Recycle

—

Thiosulfate

Storage

Reagents, Oxygen, Heat

Thiosulfate
Manufacture

‘L f

Recycle

Water s

RIL

1 (Resin in Leach)

Resin Regen
System

L

Cxema 1.

Elution

Reagents

¢
== L4 4
[barren ] Gold Elution

y

EW

Treatment

A
Tails Thick

EW Barren

Cxema 2.

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.Iv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014

Certificate of registration on engineering and technical consultancy activities Ne J4/918/09.06.2023.

httos://makston-engineering.ru/



https://makston-engineering.ru/

Page 10 from 23

FEED SLURRY
TANK &1

N— CRIT SCREEN
FEED SLUREY
TANK 2 R TANK &1 LINGE
R MAKE-LIF TANE
DILLTION RIL TANK £7 ! o
TANK 21 _RESIN SCREEN
DILLUTICOM 4

TANK &2 ELUTICN SKID

Rl TAME 53

RESIN

SAFETY SCREEMN .~

RIL TANK #8 /  RIL TANK #4

RIL TANK 8T/

BARREN SLLURRY /
TRANSFER TANK

Y RIL TANK #5

[Mocne aTtana noaroToBkW, pyaa B BUAE CYCreH3uu ¢ cogepxaHmem teepabix yactuy, 30-
40% npu Temnepatype 25-35°C nogaetcs B BepTUKarnbHble pe3epByapbl, 060pyaoBaHHbIE Me-
Wwankamu. BeiwenadnBaHme oCyLLeCTBNSAETCA HENPEPbLIBHO B HECKONbKMX pe3epByapax Cxema
2, B KOTOpbl€ NOCTOSAHHO JO3UPYETCH pacTBOp TMOCyNbMaTta (aMMOHUS, KanbUusa Uin HaTpus) C
KOHUeHTpauwmen okono 0,02 monb/nnTp.

Mpu BbIWEeNaymMBaHN HEKOTOPbLIX TUMOB pyh, B pacTBOp LO3UPYHOTCS: cynbdat meawn,
aMMOHUS, pexe cynbduTbl. Konn4yectBo 3TMX areHToB, CNocoBCTBYHOLWMX 06pa3oBaHuMio pac-
TBOPUMbIX KOMIIIEKCOB 30510Ta C TMOCYNbaTtaMmn O4eHb HE3HAYUTENBHO.

Ana obpasosaHusa komnnekca Au(S203)23- onTuManbHbI TemMnepaTypHbIt MHTepBan 25-
60°C, HWKHWIA npeden pernaMmeHTUpPyeTcs CKOPOCTbKO peakunn, a BEPXHWUA CTabUNbHOCTbIO
TuocynbdgatoB. [NoBbiweHne TemnepaTtypbl Bbilwe 60°C npuBOAMT K NOBbLILWEHHOMY pacxony
TMocynbaTta B BUOY €ro pasroxXeHus C BbiNnageHNneM B OCaZlOK 3rIEMEHTapHOM cepbl, KoTopas
3HAYNTENBbHO CHWXAeT aKTUBHOCTb MOHOOOMEHHbLIX CMOS, SBMSIOWUXCH HEOTbEMMEMOWN CO-
CTaBHOW YacTbto npouecca. MloHoobmeHHble cmonbl 3anonHsaT oT 1 Ao 10% obbema pesepBy-
apa u Takum obpasom, npouecc BbilenadnmsaHma u agcopbunn MOHOB 30M0Ta Ha CMore npo-

n3BogAaATcAa OoAHOBPEMEHHO. MoHOOOMEHHbIE CMOfbI (CVIJ'IbHOOCHOBHbIe aAHNOHNTBLI, Hanpumep,
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Ha OCHOBE MOJSIMCTUPOSIOB U YETBEPTUYHbLIX aMUHOB) UCMONb3yeMble MpU BbillenadnsaHnun 3o-
nota Tuocynbparamu:

- Dowex M-41 n Dowex MSA-1 (tun 1), dayakc M-42 n Dowex MSA-2 (tun Il), cmoneb! re-
nesoro Tuna 21K. MNpounssoacteo Dow Chemical.

- Arnberlite IRA-900C, Amberlite IRA-904 (Tun I) n Amberlite IRA-910 (Tun 1l). MNpowns-
BoacTtBo Rohm & Haas.

- Levatit M-600 n MP 500. NpownssogcTteo Bayer.

lMocne 3aBepLueHns npouecca agcopbunn MOHOB 30510Ta Ha CMonax, YTo onpeaenseTcs
ANSA KaXgoro Tvna pya MHaAMBMAyanbHbIMU NnapamMmeTpamMu pexunma oboraweHns cmosbl onoTu-
pytoTcs npy BapboTaxe nynbnbl BO34YyXOM M cobupatoTcs ¢ NOBEPXHOCTM pe3epByapa Ha BMO-
paunoHHbIe cuTa.

CobpaHHas cMona HanpasrseTcs Ha anuMpoBaHWe 30510Ta, a MHorga U Meau pacTBo-
pamu TeTpaTuoHata HaTpus wunu cynbcuta HaTpua ¢ gobaekon TuocynbdaTta amMMOHMS,
HaTpUA NN KanbLms.

O DHEKTUBHOCTb U3BMEYEHUS 30510TO MU Meau Ha 3Tane antompoBaHus gocturaeT 99%.
Cmona nocre aniupoBaHus 3050Ta A0SDKHA NPOUTU CTaguklo OYUCTKM OT NOSIMTMOHATOB, KOTO-
pble BbllLleNayYnBatoTCa C UCNOMb30BaHMEM MOPOKCUO0B HATPUS UMW KanbLus.,

[Mocnepyloulee BblaeneHwe 3oro0ta B BUMAE MeTanna € MCNosfib30BaHUEM, Hanpumep,
3MEeKTPONn3a He OTNIMYaeTcss OT TaKOBOro NPU UCMNONb30BaHUN Ky4YHOrO BhilenavymMBaHus C UcC-
NoJSib30BaHNEM LLENOYHbIX LMaHUa0B.

Mynbna n 6egHbIN pacTBOp TUOCYNbdaTa, KOTOPbLIN OCTaeTCca B pe3epByapax C Mellarn-
Kamu nocre ygarneHusi CMoJl1, OTNpaBnsaeTcs Ha BblAeneHne TBepablX YacTuy, nocrie 4ero ¢ no-
MOLLIbIO M3BECTU UNU rMapokcuaa HaTpus pH pactBopa yBenuumeatoT o 11 B Lenax CHUXeHUs
K MUHUMYMY KOHLUEHTpauun nonmtMoHaToB 1 npeobpasoBaHus nx (okono 75% Bec) B TMOCYIb-
daT. B BOCCTaHOBMNEHHbLIN pacTBOp A0OaBNAsSETCA CBEXUM TUOCYNbgaT, no 6anaHcy, u OH BO3-
BpallaeTcs B NpoLecc BbiwenaynsaHus. TBepable O0TX0Abl, KOTOpble 0bpa3yloTca nocne cry-
WeHnsa n unbTpauun Nynbnbl, HANPaBAAKTCA B XBOCTOXpaHunuwie. BaxHo, 4To B cnyyae pa-
60TbI C 30110TOCOAEPXKALLUMMN MbILLBAKOBUCTBIMU pyAamMu, BECb MbILLbAK COAEPXUTCA B OCaaKe
B BMAEe HepacTBOPUMOro apceHarta Xenesa, YTO MakCMMarbHO MPUEMNEMO C TOYKU 3pPEHUS
3KOJS0rnMm.

MpunoxeHune 1. CtaTncTka aBapui, CBA3aHHbLIX C YTEYKOW LiMaHcogepXallumx pacTBOpoB npu

oboraLleHumn 3onoTa

Mine/Country Year of occurrence Impact

Japan February, 2013

At least five tonnes of liquid waste containing sodium cyanide
spewed out of a tank after it was hit by a snowplough at a plating fac-
tory run by Kurosaka Plating Co. in Hanamaki, northern Japan.

The leak occurred when workers were trying to remove piles
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of snow from the site damaged a valve on the tank in which the chem-
ical was stored.

The snow absorbed most of the liquid and the company was
able to collect the contaminated snow. The leak has not reached a
nearby river and the company has not received any reports of impact
on people.

AKRON, Ohio

2012

A precious metals company was the source of a cyanide spill
that killed more than 30,000 fish in the Rocky River.

Djibo, Northern
Burkina Faso.

July 29t 2011

A truck carrying 40 tonnes of the toxic chemical was headed
when it overturned beside a reservoir. The two 20 tonne cyanide filled
containers were being transported to Inata Gold Mine (around 40 km
from Djibo in Northern Burkina Faso) by a subcontractor, when the
truck carrying them swerved off a dam wall at the side of a reservior,
and overturned. Following a clean-up operation overseen by worried
mining company bosses, the lethal chemicals were transferred to the
Inata Gold Mine, where it was discovered that the containers had in-
deed been damaged, and that relatively small but extremely deadly
amounts of cyanide had leached out into the watercourse.

HONIARA, Solomon Islands

May 27th, 2011

A broken pipe at the Gold Ridge mine caused a cyanide spill

Turkey

2011

A tailings dam embankemnt at the Eti Silver Co. Mine col-
lapsed between the second and third stage of the three stage im-
poundment system.

The mining company took quik action and repaired the em-
bankments on the impoundment systems thus preventing what could
been a catastrophic spill of mine waste including an estimated 15 mil-
lion cubic meters of cyanide.

Tanzania

May, 2009

The toxic material led to deaths of about 20 people and to fish,
crops and animals dying from the contaminated water.

San Andrés Minas, Honduras

March 19, 2009

A tractor suddenly dropped a large rock that hit a 50-60 cen-
timeters thick tube transporting cyanide to clean the extracted metals.
The puncture caused a stream of cyanide to spill out into the Lara
River, resulting in the deaths of thousands of fish.

Ghana

June18, 2006

A cyanide spillage at Bogoso Gold Limited (BGL) tailings dam
polluted Ajoo stream, killing fish and lobsters A joint on the main tail-
ings returning pipe was disengaged and cyanide-laden tailings poured
into the external environment. It has been reported that 30 community
members who drank the water or ate the fish and lobsters suffered
dizziness, headaches. stomach aches, loss of appetite, itching tongue
and skin itches.

Czech

January, 2006

Czech cyanide leak kills thousands of fish in Elbe

Kyrgyzstan

August 7, 2005

The protests began on July 18 with a demonstration near a
loading facility belonging to the Kumtor gold mine, which was attended
by hundreds of people from five villages in the Jetyoguz area on the
southern shores of Lake Issykkul. They say they have never received
compensation for health and ecological damaged caused when a
truck carrying sodium cyanide - used in the gold extraction process -
crashed into the river Barskoon, which flows into the lake.

Filipine

Nov 07, 2005

LEGAZPI CITY -- Villagers living near the premises of Lafa-
yette Mining Corp. in the Rapu-Rapu town of Albay province have
claimed that cyanide found in mine tailings that spilled when the com-
pany's pump malfunctioned on Oct. 11 caused fish kills in their area
since last week.

ROMANIA

November 28, 2005

Cyanide Pollution from local mine risks reaching Hungary A
cyanide spill from the Bursa mining exploitation was expected to con-
taminate the Hungarian section of Tisza River...

PHILIPPINES

October 11
and 31, 2005,

Lafayette Mining's Rapu Rapu polymetallic project in the Phil-
ippines had two spills of process treatment water allegedly causing
cyanide contamination of nearby waters with the first causing a small
fish Kill.

LAOS

June 20, 2005

A cyanide spill occurred at the Phu Bia gold mine in Laos, op-
erated by Australian company Pan Australian Resources. The cyanide
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killed fish in the nearby rivers and poisoned villagers within at least
3km of the mine site. Numerous sources in Laos, including govern-
ment officials have reported that at least 60-100s of villagers fell ill as
a result of poisoning after eating contaminated fish and drinking con-
taminated water. Despite confirmation by the government owned me-
dia that hundreds of villagers were poisoned from the cyanide spill, the
company has claimed that no one suffered illness as a result of the
incident.

GHANA

January 11, 2005

Wexford Ghana Limited at Akyempim in the Western Region,
a subsidiary of Bogoso Gold Limited and owned by Golden Star Re-
sources spilled cyanide into River Kubekro

GHANA

October 23, 2004

A cyanide spill occurred from a new tailings dam of Canadian
company Bogoso Gold Limited into the river Aprepre, which serves as
drinking water for surrounding communities, as well as other rivers
including Egya Nsiah, Benya and Manse. Villagers downstream found
hundreds of dead fish, crabs, shrimps and other life forms floating on
the river. Some members of the community harvested and ate the fish
before = they received information about the  spillage.
(Source: www.ghanaweb.com)

WESTERN AUSTRALIA

October, 2004

A report commissioned by the WA Government into the tail-
ings dams at the Kalgoorlie Gold mine confirmed that the mine has
been leaking cyanide into the surrounding groundwater which was
contaminated by cyanide and heavy metals. Surrounding community
members have been complaining of impacts for over a decade but the
company had previously denied the allegations.

AUSTRALIA

January 30, 2004

A report commissioned by the Western Australia Government
into the tailings dams at the Kalgoorlie Gold mine confirmed that the
mine had been leaking cyanide into the surrounding groundwater. Sur-
rounding community members had been complaining of impacts for
over a decade but the company had previously denied the allegations.
(Media Release by Robin Chapple, MLC, WA Legislative Council)

PAPUA NEW GUINEA

August 7, 2004

Cyanide was discharged from the Misima mine, a subsidiary
of Placer Dome, during decommissioning of the minesite, polluting
oceans around the small island. The discharge resulted in poisoning
of marine life, with reports of dead fish found floating in the oceans
confirmed by the company as linked to the discharge. (The National,
PNG, 11 of August)

CHINA

June25, 2004

The State Council of China reported seven cases of leaks of
lethal chemical products in the past week, which claimed a total of 21
lives across the country. The latest was a hydrogen cyanide gas leak
from a gold mining plant in Beijing's suburban district of Huairou that
killed three people and left another 15 hospitalized. (Source: People's
Daily Online, 25th June 2004)

GHANA

March 21, 2004

Villagers near Prestea Sankofa Goldmine, a concession own
by the Ghana National Petroleum Corporation (GNPC) in the Western
Region spotted a cyanide spillage in their river and reported the matter
to the mine.

NEW ZEALAND

March 24, 2004

About thirty-five people were evacuated from a Lower Hutt
transit depot as emergency services mopped up a toxic chemical spill.
Two 180-litre drums of cyanide solution were damaged inside the
Mainfreight depot, possibly by a forklift.

ROMANIA

March 18, 2004

Romania's Siret River, a tributary of the Danube, was reported
to be contaminated by cyanide. The chemicals involved in the spill
leaked from a deactivated chemical processing plant, where storage
conditions may not have been up to international standards. Estimates
are that "10 tons of toxic substances leaked into the river", according
to loan Jelev, of Romania's Environment Ministry. A similar incident
occured in 2001 in the same place, poisoning fish. (Source: Reuters).

GHANA

May 29, 2003

A cyanide spillage occurred at Tarkwa gold mine in the Wassa
West District, when the dangerous chemical spilled from one of three
newly constructed pipelines.

NICARAGUA

January 14, 2003

A cyanide solution spill took place at the Canadian gold-
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mining company HEMCONIC and/or Greenstone in Bonanza, in the
North Atlantic Autonomous Region, dumping cyanide into the Bamba-
na river. Health workers from local Indigenous communities reported
the deaths of twelve children who are suspected of having been poi-
soned by drinking water from the Bambana River.
(Source: WRM's bulletin N° 74, September 2003).

WESTERN HONDURAS

January, 2003

A massive cyanide spill at the San Andrés mine, department
of Copan, Western Honduras, contaminated the Lara River, which
feeds into the river providing drinking water for the town of Santa Rosa
de Copan. Even though local inhabitants reported witnessing compa-
ny employees hauling away evidence, they managed to amass some
18,000 dead fish, a testament to the environmental destruction caused
to the now lifeless river and to the ecosystems it nourishes. The chem-
icals killed off fish in the Lara River, which flows into the Higuito, the
main supply of potable water for the Santa Rosa de Copan region,
one of the cradles of the ancient Maya civilisation. Minosa was
slapped with a 54,000-dollar fine for contaminating the environment
after a cyanide spill was discovered.

USA

December 2nd, 2003

A cyanide spill was reported near the Briggs Mine in Balleratt.

TAIWAN

April 5, 2003

More than 100 people in Taichung County were hospitalised
after being poisoned by liquefied cyanide from an overturned truck.
Environmental officials feared the cyanide, which flowed into a nearby
sewer, could create an ecological disaster when it streamed into the
sea through Taichung Harbour.

AUSTRALIA

February, 2002

400 litres of liquid cyanide was spilled in the Northern Territory
, Australia and killed over 500 birds, a dingo and some kangaroos.

GHANA

June 18th, 2002

The residents of Togbekrom, a farming community near
Akyempim in the Wassa Mpohor East district of the Western Region,
appealed to the Minister of Environment and Science to come to their
aid immediately. Due to the closeness of the mine to the village, the
cyanide being used by the company in its operations is giving them a
lot of health problems.
(Source: Emmanuel Akli, Akyempim Ghanaian Chronicle Accra, June
18th, 2002)

NEVADA, USA

June 9, 2002

Leaching process solution used at the Denton-Rawhide Mine,
located in Mineral County, Nevada, overflowed containment structures
from a ruptured pipe triggering the mine’s Emergency Response Plan.
Approximately 40,000 gallons of dilute cyanide process solution
spilled into the environment. The spill was caused by a failure of a
weld on a 16-inch diameter pipeline that was carrying process solution
from a lined storage pond to a lined heap leach pad. The process so-
lution is at a concentration of about 140 parts of cyanide per million
parts of solution, resulting in a spill of approximately 47 pounds of cy-
anide.

NEVADA, USA

May16, 2002

Twenty-four thousand gallons of cyanide solution were spilled
at a mining facility, Twin Creeks Mine, owned by Newmont Mining
Company. A Nevada official said 10,000 gallons entered a creek. In
recent years, the owner of the proposed Crandon mine spilled cyanide
twice, including a 13,000 pound spill of cyanide in Arizona. In another
accident, 300,000 cubic yards of mine wastes were spilled into an Ari-
zona creek.
(Source: Humboldt County News - 16 May 2002)

CHINA

November, 2001

Eleven tonnes of liquid sodium cyanide leaked into a tributary
of the Luohe river in Henan province, China over the weekend after a
traffic accident. The Luohe river is a shallow tributary of the Yellow
River, the cradle of Chinese civilisation and a major waterway in
northern China. Livestock Animals were poisoned and at least one
person sickened by contamination.

Galactic Resources Ltd.'s
Summitville Mine

Colorado, USA, 1992

Severe environmental problems along a 17-mile stretch of the Ala-
mosa River
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Pegasus Corporation's Zort-
man-Landusky Mine

Montana, USA, 1997

Severe contamination of groundwater; substantial wildlife deaths

Echo Bay's McCoy/Cove Gold
Mine

Nevada, USA, 1989
and 1990

Eight cyanide leaks over a two-year period released almost 900 Ibs of
cyanide.

Harmony mine, South
Africa

February, 1994

10 miners killed by cyanide-laced mud.

Omai gold mine, Guyana

August, 1995

All aquatic life forms in a creek that runs into the Essquibo river
were killed.

Kumtor mine, Kyrgyzstan

May, 1998

Truck transporting cyanide to Kumtor mine plunged off a bridge, spilling
2 tons of sodium cyanide. Four people died.

Baia Mare, Romania

January, 2000

100,000 m3 cyanide contaminated water with some tailings released.
Thousand of tons of fish died in the Tiza and Danube Rivers. Rare Os-
prey, birds, river otters, fox, and other mammals died from eating cya-
nide contaminated fish.

Baia Borsa, Romania 10.03.2000 22,000 t of tailings contaminated by heavy metals released
Los Frailes, Spain 24.04.1998 4-5 million cubic meters of toxic tailings slurries released
Stava, ltaly 19.07.1985 269 deaths, tailings flowed up to 8 km
Tolukuma mine, Papua March, 2000 Dome helicopter dropped a crate containing 1 tonne of sodium cya-
New Guinea nide pellets into the water system in the rainforest.
Ghana Bogoso 1994-2001 Communities were re-located, waters polluted, there were reported
Goldfields 1994 cases of avian mortality, and crops were affected. There were serious
Teberebie Goldfields 1996
Ashanti Goldfields 1998
Goldfields (S.A.) 2001
occurred in the same area af-
ter 2 weeks
Placer Dome tailings disposal, 1975-1991 Loss of aquatic life forms in Mogpog River and Calancan Bay.
The Philippines
Grasberg Mine, Indonesia 1996 The spill affected aquatic life forms in Ajkwa River and surrounding

communities.

MpunoxeHune 2

A Cyanide - Free Green Process to Recover Gold

Hob6blya 3onota B CyaaHe B 2018 rogy coctasuna 96-100 TOHH 13 HMX OKOMNO 78-84 TOHH

nobbiBaeTcs CTapartenaMmm n MenknMmm npomn3soacTBamMu.

Hanbonee nepcnekTMBHON TEPPUTOPMEN SABMNSIETCA CEBEPO-BOCTOYHASA YaCTb CTPaHbl, KO-

Topasa BkntoyaeT wtaTtbl Red Sea, River Nile n BocTouHyto YyacTb wtata Northen pacnonoxeHHyto

K BOCTOKY OT Huna.

K goctaToyHO NepcnekTUBHbIM MOXHO OTHecTu Tepputopumn wtaTtoB Northen Kordofan u

Blu Nile pacnonoxeHHble COOTBETCTBEHHO B LieHTparnbHON Yyactn CygaHa u 1oro-BOCTOYHON.

MecTopoxaeHust 3omnota Ha 0benx TeppuUTOpUSIX CBA3aHHbI C NaHaPUKAHCKUMKN 3eSeHO-

KaMeHHbIMU nosacamMun n npeacrtaBiieHbl 30J710TOPYAOHbIMU (*)OpMaLl,I/IFIMI/IZ

- NMPOXXUIKOBO-XUJTbHbIMX 30HaMW C BKpanJieHHbIM opyaeHeHnemMm B MHTEHCUBHO N3MEHEH-

HbIX PUOJINTOB

- XenesHbIMK WwrsanaMmm kondeganHbix Cu-Zn-Ag Au-coaepikallmx MeECTOPOXKAEHNI

- KBapueBbIMU Xunamm Cc 30/10TbiIM OpyaEeHEHNEM B6NIM3M VIHpr3VIl7I rpaHognopunToB

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.Iv
Certificate of registration on engineering activities and technical consultations Ne F4/172/17.02.2014
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- 30M10TO-CyNb(OMAHBIMWN BKPANSIEHHbIMU pyAaMn

- KONn4yegaHHbIMK 30510TOCOAEPXKALLUMU MECTOPOXAEHNSAMMU

B ctpaHe paboTatoT gobbiBatolime 1 reonoropassefoyHblie KoMnaHum, Hanbonee KpynHble
N3 HUX:

- Ariab Mining Company

- Managem Group

- Orca Gold Incorporated

- Kush for Exploration and Production

- Huakan Hamadi Resource Company Limited

- Rida Mining Company

- Tahi International

- Sahari Company for Gold Mining

"eonornyeckme otyeTbl No 6Grnokam 0OObIYM UK pasBefkn B OTHOLUEHWW COCTaBa pyn He
ABMSAOTCA 3aKpbITON UHOPMaLUVEN.

[MpakTnyeckn NoBCeEMECTHO NPOBOAUTCA nepepaboTka CTapbiX OTBANOB U XBOCTOB, B TOM
4Yucre u ¢ UCNofb30BaHMEM LIMAHULHOIO BbllLENavYnBaHns, He 3anpeLleHHOro K NPUMEHEHM0 Npu
Hanu4MM gocTaTovHbIX Mep 6e30nacHOCTH, KOTOpble MOryT ObiTb 4OCTAaTOYHO 3aTPaTHbIMMU.

B Tabnuue nokasaHo cpaBHeHMEe 3PPEKTUBHOCTN LMAHUAHOIO U TUOCYNbGATHOrO BbiLLEe-
nayvBaHve NPUMEHUTENBHO K Pasfnn4YHbIM TUNam pyaHbIX bopmMaumin, B TOM YUCNE U HA MeCTO-

poxaeHuax CyaaHa (BblaeneHo ¢oHOM).

dopmauus Xapaktepuctuka chopmanum AddekTuB-
3HAOTreHHbIX 30J10TO- HOCTb BbileNnayMBaHus
PYAHbIX MECTOPOX- LUMaHMAOM HaTpums
AEeHUNn
3onoTo- MecTtopoxaeHns npeacTaBneHbl Xunamu, OpdhekTMBHO, HO
KBapLieBas; 3onoTo- XMINbHBIMY 30HAMU U LLITOKBEPKAMU B OCaA04HbIX, €Cnn 305070 B KBapLIE TOHKO-
cynbchmnaHo-KBapLieBas BYIMKAHUYECKMX, WHTPY3UBHbIX pexe MeTamop- avcrnepcHoe  MeTon, Headodbex-
domdecknx nopogax 3omoto cBobogHoOEe B KBap- TVIBEH U1 Mario 3cbdoexTVIBEH
e, YaCTMYHO B Cynbugax.
3onoTo- MecTopoxaeHunst NpeacTaBneHbl 30HaMu HeaddpekTviBHO
cynbdugHas BKpPameHHOCTU  30S1I0TOHOCHBLIX  CyNbhruaoB B Wrnm mario acocpekT1BHO
0Cafo4HbIX U 3adhdy3mBHbIX TonwWwax. Hepeako T4-
TOTEIOT K CYLLECTBEHHO YIIUCTBIM MM rpachut-
CTbIM crniaHuam B cocTtaBe pya nmpwT, Xarbkonum-
pvT, apCeHoONUpPUT, MUPPOTUH, cdaneput, rane-
HWT. 30M0TO TECHO CBA3AHO C CyNnbdnaamu.
3onoTo- MecTopoxaeHuss Tuna 3anexen, Xun, OdpekTnBHO
kapboHaT-cynbdunaHas rHe340BOro MNy BKPArseHHOro opyaeHeHus B
KapBoHaTHbIX TOMLWax 1 0bpasyoLLMXCS MO HUM
MeTacomMaTuTax
3onoto- MecTtopoxxageHusa npencTaBneHbl ckap- HeadhdektvieHO
cunukatHaa  (ckapHoO- HaMW C HarnoXeHHOW CynbUOHON WM 30MO0TOWN 11 mMarno 3gpeKTMBHO
Basi) MUHepa-nm3aumen. CessaHbl C  KOHTaKTOBLIMM
opeornamMy MaHUTONOHbIX MacCYBOB
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3onoTo- MecTopoxaeHUss NpeacTaBreHbl  Xu- OdpekTnBHO, HO
XareanoHOBO-KBapLIEBast aMu, KUMbHBIMM 30HaMK U LUTOKBEPKaMK. Xa- npu HanmuuumM Tennypu-
(3onoto-cepebpsiHas) paKTepu3yeTcsl BbICOKOW CepebpuUCTOCTbIO 30- [oB, HeaddekTBHO UM
nota n obunuem cobCTBEHHO cepebpsIHbIX M- Maro 3dheKTVBHO
HepanoB, ONsl HEKOTOPbIX XapaKTepHbl Temnny-
puabl.

MpyHUMNUanbHas cxema W annapaTypHoe OdOpMIIEHME Mpouecca TUMOCYrbgaTHOrO Bbi-

lernaymMBaHuMa C  KpaTKUM  oOnucaHueMm pedepaTuBHO npegcrtaBneHo  https://makston-

engineering.ru/kontseptualnyy-proyekt-10 lNpouecc gopabartbiBanca Ha mectopoxaeHun ROSIA
MONTANA GOLD B PymblHum, rae nocne KpynHo aBapumn ¢ YenoBeveckUMm XepTBamm, NCMosb-
30BaHue unaHnga HaTpus Obino KaTeropnyeckn 3anpeLLeHo.

O6opynoBaHne onst TMOCYNbMaTHOro nnNn TuokapbaMmmMaHoro BeilenadmBaHmsa 4OCTaTOMHO
npocToe 1 0bbl4HO BLINOHAETCH, Kak MOAYNb, a Npu cbopke 13 oTAenbHbIX eanHuy obopyaoBa-
HUA MaKCUMarnbHO KOMMAKTHO pacnosiaraeTcs Ha eguHon 6eTtoHHoun nnowanke. OCHOBHasA CroX-
HOCTb 3aknto4aeTca B noabope TEeXHONOrMyeckon kapTbl U MOHOOOMEHHbLIX CMOM ABMSAKLLMXCA

HEOTbeEMIIEMOW YacTblo NpoLecca.

NMoMMMO TuOCyNbMATHOTO BbIWENAYNBAHUS  CYLLECTBYET psa  APYrUX  TEeXHOMOrui

http://rupec.ru/society/blogs/30213/ koTOpble MOryT SBNATLCA anbTepHaATMBOWM AN uUMaHuga

HaTpuA, Hanpumep, ranoreHngHoe BbilleNadYnBaHMe KOTOPOE UCNONb3yeTCA ANd Y3KOro cnektpa

3onoTocoaepXKalumx pyad He nogaaroLmxcs umaHmgam u tnocynbgaram. OgHuM M3 npeacraBuTe-
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nen ranoreHUaHoro BblLLleNnavyMBaHns aBnseTca npouecc Cycladex

https://www.aiche.org/resources/publications/cep/2017/april/catalyzing-commercialization-cyanide-

free-green-process-recover-gold

OO0 «MaKCTOH-UHXUHUPUHT» npeanaraeT BO3MOXHYK MOCnegoBaTenbHOCTb, KOTopas
AOJTKHA ObITb OTpaXKeHa B TEXHUYECKOM 3a4aHnu.

1. 3akas4ymk npeaocTaBnseT HaMMeHOBaHNE MECTOPOXAEHUN (MECTOPOXAEHMS) 30510TOCO-
Aepxawime pyabl KOTOPOro npegnonaratTcs K TMOCYNb(aTHOMY BblLLENAYNBAHMIO.

2. 3aka34yunK yKkasblBaeTCs NPOMCXOXAEHME XBOCTOB U OTBAsioB, KOTOpble npegnonaralTcs
K nepepaboTke.

3. Ecnn no n.1,2 3aka34vmk He npefocTaBnsieT coctaB 3onoTocoaepxawmx pya, o 000
«MakCTOH-UHXMHUPUHIY genaeT 3TO CaMOCTOATENbHO M NepedaeT Ha cornacoBaHne 3akasduky.

4. MNpegnonaraeTcs, YTO Ha rpaHULy YCTaAHOBKU TUOCYNbgaTHOro BbilleNnadMBaHusa pyaa
UnNn matepuan OTBarioB 1 XBOCTOB NOCTaBNAEeTCHA umesa Tpebyemblin rpaHyTIoOMeTPUYECKUIA COCTaB.

5. OO0 «MakcToH-HXMHMPUHIY pa3pabaTbiBaeT TEXHOSOMMYECKY KapTy MO TUOCYSb-
dhaTHOMY BbILLENAYMBAHMIO 30510TOCOAEPXKALLUMX Py, COrfacoBaHHbIX B M.3. C yKasaHMeM pacxofa
MaTepuarnoB U XMMUKaTOB.

6. OO0 «MakCTOH-HXUHUPUHI» nocne cornacoBaHusa n.5 npon3soant 6a3oBble pacyeThbl
OCHOBHOro obopyaoBaHus 1 nepegaeT 3akasynky Ans npuobpeTeHns u KoMnnekrauum mnm no
nopyyeHuto 3akas4dmka BbIMOMHAET 3Ty paboTy CaMOCTOATENBHO.

3akasumk noHMMaeT u otTaaeTt cebe oTyeT, YTo

- BCe pacxoaHble nokasartenu 6yayT NnpMHMMAaTbCs HA OCHOBE OOBHEKTOB aHaNoroB

- TMocynbgaTHOE BbllenaymBaHne, O HEKOTOPbIX TUMOB 305I0TOCOAEPXKALLUMX PyA, He
MOXeT bbITb 3hhekTUBHEE LMAHNOHOIO pacTBOpPEHMS

- N'3MEHEHME COCTaBa py4 UNu Matepuarna oTBarioB U XBOCTOB, €CIiM OHM He Obinu npeay-
CMOTpeHbI B N.1,2 N0 TpebyeT BbiNycka HOBOW TEXHONOMMYECKON KapTbl

- Bce geuncteua OO0 «MakcToH-HXMHUPUHM» No n.4 n nocnegyrowmumM MyHKTam HavvHa-

IOTCS TONbKO MOCre nonyvYeHnsa oT 3akasymka matepuanos no n.1.2 nnu cornacosaxus n.3.

MpunoxeHune 3.
KomapoBckoe 3onotopyaHoe MeCTOPOXAEHME.
BapBapuHckoe 3onoTtomeaHoe MeCTOPOXAEHue
A Cyanide — Free Green Process to Recover Gold

3eneHbIV Npouecc U3Bne4YeHUs 3onoTa 6e3 umaHngoB

Dipl. engineer Alexander Gadetskiy, phone: +40 (748) 148 257; e-mail: alexander.gadetskiy@inbox.Iv
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KomapoBckoe 3onoTopyaHOe MeCTOpPOXAEeHMUe HaxoaMTCA Ha ceBepo-BOCTOke Kasax-
ctaHa B 10 kmnomeTtpax oT ropoaa >Xutukapsl (paHee [xeTbirapa)

BapBapuHcKkoe 3onoTtomMefHOe MeCTOpOXAeHue HaxoauTca Ha ceBepo-3anage Ka-
3axctaHa B 130 kunomeTpax ot ropoga KoctaHan (paHee KyctaHan) n B 35 KM OT panlOHHOrO
ueHTpa TapaHoBKa.

MepepabaTbiBatowias pabpurka 3010TOM M MEAHOW pyAbl MOLWHOCTbIO 4,2 MAH. T/roa B
rog Haxoautcs Ha BapBapuHckom MectopoxaeHun. O6bembl nepepaboTkM B TEKYLUUIN nepuog
COCTaBnSAOT: BbllwenaymsaHme 3onoton pyabl 3.0 MnH. T/roa, dpnotaumsa megHon pyabl 1.0 MiH.
T/rop.

MecTopoxaeHusa KomapoBckoe n BapBapuHckoe cBA3aHbl Mexay cobon xenesHon ao-
porou no KoTopown Ha BapBapuHckyto dhabpuky noctynaet 2.0 mnH. T/rog pyabl ¢ KomapoBckoro
MECTOPOXAEHUS.

MecTtopoxaeHHa H

n Bapeapa
E Komapoeckoe n
B MamuHckoe
NepepatioTka ! [l Keeranaii
+ @) Bapsapa
(EBILENAHHER HIHE B

SONATOCOOSKALLEN
PO, EroTalie

megHoi pyas]

MeonoropazsegKa

n BOCTOYHO- | ADYTHMHCKDE

KomapoBckoe mecTopoxaeHue sBNAETCs HU3KO CynbUAHBbIM KBapLEBbIM 30510TOPYA-
HbIM MECTOPOXAEHNEM Ha KOHTAKTE CraHueB U NopduponaoB ropoanLLIEHCKON CBUTLI C UHTPY-
3ven rpaHuMToB. B 30Hax pasnomMoB OTMeYaloTCs KpyTonagawlime mMeTtacoMaTuTbl KBapu-
kapboHaT-nonesoLLNaT-cCEpULNTOBOro CoOCTaBa C NMPUTOBOM MUHepanu3aumen. PyaHble MuHe-
panbl npeactasneHbl nnputoM 1.5-5.0% n xanekonuputom 0.5-1.5%. B npobax npucytcteyeT
cBobogHoe 3onoT1o oT 4 ao 115 3HakoB B knacce +0,02mm. OcHOBHasa mMacca 3onoTta 3aknoye-
Ha B NMpuTe B caMOpogHOW hopMe, B BUAE TOHYaMLLEN MOMKUNOBOW BKpanneHHoCcTU. Pa3smep
BKINKOYEHNI 30M0Ta gocTuraet makcumarnoHo 0,01MM, popma 3010TUH YaLle n3omeTpudeckas ¢
3a3ybpeHHbIMK Kpasmun. CpefHee cogepaHne 30510Ta N0 MECTOPOXAEHUIO B OKUCHIEHHBIX pY-
aax coctaBnsaeT 2,55 r/T, B nepBUYHbIX - 2,79 r/T.

MuHepanbHbIM cocTaB pya KomapoBCKOro MectopoxaeHus.
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CBO/HbIV MUHEParnbHbI COCTaB knaccos kpynHoc +0.020 MM ncxogHon pyabl. MecTtopoxaerne Komaposckoe
i CopepxaHue, 06. %
K-1865 K-1866 K-1714 K-1721 K-1722 K-1724 K-1867 K-1717 K-1718 K-1719 K-1725
MarHemt 2.44 5.47 1.33 1.15 2 0.72 0.37 1.5 0.42 2.63 2.59
Mnput 3.79 7.28 4.45 4.89 3.41 5.72 3.87 2.29 2.73 1.21 2.35
Xanbkonuput 1.02 1.72 1.85 1.49 0.91 1.69 1.43 0.6 0.71 0.36 0.86
BopHuT - - 0.03 - - 0.02 - - 0.04 - 0.02
Temamt - - 0.01 0.03 0.01 0.02 0.04 0.04 0.03 0.65 0.66
Okcuabl v ruapokeuabl Fe 1.37 1.58 2.65 3.57 5.22 0.7 0.02 1.98 29.18 1.21 3.71
PyaHble MuHepanbl 8.3 16.04 10.32 11.13 11.56 8.87 5.73 6.4 33.1 6.06 10.19
ML cepuumTM3MpoBaHHbIe 35.65 36.24 41.32 38.21 42.51 38.42 36.71 52.81 39.08 34.49 30.71
KsapL, 16.82 16.34 23.35 13.52 17.9 15.28 29.71 11.61 12.67 30.74 22.86
Kanbumt 5.96 4.1 6.44 4.48 6.14 4.18 - 1.93 2.66 25 3.23
XnopuT-CopLiATOBLIe 20.39 25.54 13.39 236 16.67 26.85 26.99 20.32 7.68 21.24 29.08
arperatbl
Tanbk 2.52 - 3.57 5.87 2.75 3.7 - 5.33 2.33 2.33 1.77
Cepuunt 1.02 1.74 1.6 3.17 2.44 1.66 0.68 1.58 2.49 2.64 2.16
Onugot - - - 0.02 0.03 1.03 - 0.02 0.01 - 0.01
HepyaHble MuHepanbl 91.37 83.96 89.68 88.87 88.44 91.13 94.27 93.6 66.9 93.94 89.81
CaoBoproe Ao 110 o7 2% 20 35 115 4 2 10 7 7
307100, KOJMYECTBO 3HAKOB

BapBapuHCKOe MecTOopoXaeHue 3050TO-CyNbMUAHO-KBApLIEBOE MPUYPOYEHO K 30HE

MeTaMOpd)VI3Ma B BYJIKAHOreHHO-0Cago4HbIX Nopodax Ha rpaHuue ¢ amoputamMiu, a Takxke K 30-

HaM CepneHTUHU3aunn NHTPY3UBHbLIX NOpo4 cpeagHero n OCHOBHOIo cocCTtaBa. B rpaHunuax mMme-

CTOPOXOEHNS MMEKTCA CKapHOMAbl C MarHeTUTOBOM MuHepanusaumMen, a Takke Keapll-

CyJ'Ib(bVI,D,HbIe 3onoTocoaepxKawme Kbl N LLUTOKBEPKU. OcHOBHbIMM pyoHbIMM KOMMOHEHTAMM

ABITAKOTCA 30J710TO U Meab, NMOMNYTHbIM - cepe6po.

OCHOBHbIM MUHEpPanomMm Meaun ABndeTCA XalribKonmpuT B MEHbLLEN CTEMNEHU 60pHVIT. 3o-

NOTO NPUCYTCTBYET NPEMMYLLECTBEHHO B cBOGOAHOM hopMe, a Takke B accoumauunsix ¢ nupu-

TOM N OPYrMMu Cyﬂbd)Vlﬂ,aMVI. Ha ocHoBaHuun MUHEpPanorm4eckoro coctaBsa BblaereHbl YeTblpe

Thna pyd no cteneHn oKNCneHna n coaep>XXaHno meagun:

Tun 1. NepBu4Hasa 3onotocogepXxalwiasn pyaga (cogepxaHne megn meHee 0,2%).

Tun 2. NepBu4Has megHas pyaa (C npucyTcTBMEM 3050Ta).

Tun 3. OkncneHHas 3onoTocoaepxawas pyaa (cogepxaHve meam meHee 0,1%).

Tun 4. OkncneHHas megHas pyaa (c npucyTcTBueM 3050T1a).

Tunbl 1 n 3 nepepabaTbiBalOTCA C UCMONBb30BAHMEM LMaHMAOHOMO BbilenavymBaHna. Tun

2 nepepabaTbiBaeTca notaunen. Tun 4 B HacTosiLee BpeMs CKNnaguMpyeTca B oTBanbl U He

nepepabarbiBaeTcs.

MuHepanbHbIn cocTaB pya (Tun 1,3?777?) BapBapMHCKOro MecTopoXXaeHus.
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CBoAHbI MUHEpanbHbIA cocTaB krnaccoB KpynHoc +0.020 MM MCXOA4HON pyAabl.
MecTopoxaeHne BapsapuHckoe.
MuHepan Copepxanue, 06. %
['TK 2571 'K 2575 'K 2554
HepyAaHble MUHepanbl, B T.4.: 69.52 72.66 73.36
KeapL 46.27 40.91 40.25
Xnoput 13.45 19.14 2.2
lMoneBble WnaTh 8.64 10.38 26.73
Cnioabl 1.16 2.24
PyaHble MUHepanbl, B T.4.: 29.1 23.88 26.64
MMppoTUH 18.42 0.77 2.62
Muput 4.91 10.94 4.63
XanbKkonuput 1.3 1.49 13.99
BopHuT - 0.51 0.16
Okcuabl 1 rmagpokcuabl xenesa 4.47 10.17 4.68
XanbKo3uH - en. 0.56
[raneHuT eq. -
ApceHonuput ?
CpocTkM HepYAHbLIX MUHEpPArioB C 138 346
cynbdmaamu
CBobogHOE 3051070, KONMMYECTBO 3HAKOB 1 -

BbiBoabl:

1. UnaHugHoe BbiwenadmBaHua ans pyg KoMaprvHCKOro MecTopoXaeHUss MOXeT ObliTb
3aMeHeHa Ha TuocynbdaTtHoe nMbo TMokapbamaTHoe BbilenadvnBaHue.

2. 3aknoyeHne 0 3aMmeHe LunmaHuaHoro Belwenavmsanve ang pya 1 v 3 tmnos Bapsapuk-
CKOro MeCcTOpOXAeHUs Ha TuocynbgaTHoe, TMokapbamaTHoe NMbo Kakoe-TO MHOEe He OTHOCSH-
Lmecs K umaHngHomy, MoxeT ObiTb NpefoCTaBneHo TOMBKO NPU HanMynm MUHepasnbHOro co-
crasa pyg 1 v 3 TMnos.

3. Mo okucneHHon pyge Tun 4 Takke MoryT ObiTb AaHbl peKOMeHZauMu Npu Hanmyunum
MUHeparibHOro coctasa.

JdononHeHue:

MpuHuMnuanbHaa cxema M annapaTtypHoe odopMIieHne rnpouecca TUOCyNbgaTHOro

BbilLlenadYnMBaHNA C KpaTKuMm onucaHvem pecdpepatmBHO npeacTtasneHo https://makston-

engineering.ru/kontseptualnyy-proyeki-10 [Npouecc popabaTtbiBancs Ha MeCTOPOXAEHUMU

ROSIA MONTANA GOLD B PymbiHMM, rae Mocre KpynHOM aBapumn ¢ YenoBEeYECKUMU XepTBa-
MU, UCNONb30BaHMEe UmMaHnaa HaTpus Oblno KaTeropuyecku 3anpeLleHo.

O6opynoBaHne gns TMocynbgaTtHOro nnn TuokapbammaHoOro BbllenavvMBaHuA gOCTa-
TOYHO MPOCTOE U OObLIYHO BLIMOSHAETCHA, Kak MOAyfb, a nNpu cbopke M3 OTAENbHbIX eauHML
obopynoBaHMs MakCMManbHO KOMMAKTHO pacnonaraetca Ha eanHon 6eToHHon nnowaake. Oc-
HOBHas CMNOXHOCTb 3akfitoyaeTcsa B Noabope TEXHONOrMYeckom KapTbl U MOHOOOMEHHbLIX CMON

ABMNAIOLWMXCH HEOTHEMITIEMON HacTblO npouecca.
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Momnmo Tl/Ioch'Ib(*)aTHOFO BbillenavymBaHnA CyuwleCcTtByeT pad Opyrnx TEeXHOMNormm

http://rupec.ru/society/blogs/30213/ koTopble MOryT SBRATLCA anbTepHaAaTUBOW ONs UuaHuaa

HaTpWs, HanpuMep, ranoreHMaHoe BbllenadnBaHne KOTOpoe UCMONb3yeTcs AN Y3KOro Crek-
Tpa 3onoTocoAepXKaluux pya He noaaalrmnxcsa uMaHuagam u tuocynbdaTtam. OaHum us npea-
cTasuTenen ranoreHuaHoro BblLLenaynsaHms aBnseTcs npouecc Cycladex

https://www.aiche.org/resources/publications/cep/2017/april/catalyzing-commercialization-

cyanide-free-green-process-recover-gold

31.01.2021.

Bonpockl ot ARUMtech.

[10 BbINOSIHEHUSA KOHLENTYanbHOIMO0 WHXWHWUPWUHIA, HEeOoBXOoOUMO MU3Yy4UTb TEXHOMOrnu
TMocynb(aTHOro 1 TMokapboHaTHOro BbilenadmBaHus. To ectb TpebyeTca onvcaHne OCHOB-
HbIX MPUMHUMMNOB AAHHbIX TEXHOMOrMN. MNMepBMYHO TpebytoTCa OTBETHLI Ha CrieayoLlime BONpocChl,
MOXHO KpaTKO:

1. Kak npoTekaeT peakuusa pacTBOpeHUst 30110Ta TMocynbdaTtom nnn Tmokapbammaom?

2. Kakasg mnoHOOOMeHHas cMmora UCnosib3yeTcs B AaHHbIX npoueccax?
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3 KakoBa eMKOCTb MOHOOBMEHHOW CMOfbl NO 30M0TY?

4. Kak npoTekaeT npouecc gecopobumm 3050ta n3 MOHOOOBMEHHOW CMOSbI?

6. Kak npoTekaeT npouecc BOCCTAHOBMNEHUS 305i0Ta? Ha anektponuse wunm apyrumm
cnocobamn?

7. o onbITy cneuManucToB, Kak OTNIMYaeTCs KMHeTUKa BbilllenadnBaHna 305noTa unaHu-
AOM 1 Tnocynbartom?

8. Kakne katanuaaTtopbl peakLm pacTBOPEHUS NCNONb3YHTCA?

9. Kakon ypoBeHb pH npoTekaHna npouecca pacTBOPEHUA 1 Apyrue ycrnosus npo-uecca
(TemnepaTtypa, nasneHve n 1.4.)7

10. KakoBa npouenypa npurotoBrneHusi peareHToB (Tuocynbdarta n ConyTCTBYIOLLMX EMY
Ha npoLecchl gecopdbumn n pereHepaumm cMonbl)?

11. K Kakon KaTeropuun gaHHble peareHTbl OTHOCATCA?

12. Kakve mepbl NpefoCTOPOXHOCTU UCMNOSb3YTCA ANA npeaoTBpalleHns BO3AeNCTBUS
AaHHbIX peareHToB Ha XXM3Hb M 300POBbE NepcoHana?

13. Kakne BpeaHble BelecTBa BbIAENATCA U NpY Kaknx ycnosusx? (Hanpumep npu na-
AeHun pH B npouecce umaHngHOro BeilwenavymBaHms obpasyeTcsa CMHUMNbHAs KUCnoTa.)

14. Kakne TpeboBaHmsa 4OMKHbI ObITb BbIMOMHEHbI ANA CUCTEMbI BEHTUNSAUMKN? (BO3MOX-
HO TpebytoTca cney. maTepuanbl N3rOTOBNEHNSA BO34YXOBOAOB U BEHTUMSTOPOB AN UCKNOYe-
HUSA UX YaCTOro U3Hoca n3-3a arpeccMBHOIO BO3AENCTBUS cpeabl)?

15. Kak npoucxoauT npouecc obe3BpexmnBaHnsi OCTAaTKOB KOHLEHTpPaUUM AaHHbIX pea-
reHTOB B XBOCTaX BblLLeNa4ymMBaHnA?

B oTBeT Ha NnocTaBfiEHHblE BOMPOCHI Hanpaensem ny6nukauuio

https://zolotodb.ru/article/12345 ecnu ocTtaHyTCA HE OTBEYEHHbIE BOMPOCHI, TO Mbl NPOLOIMKUM

KOHCYyIbTauunn.
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