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jHOTauMA : [pedgapuTenbHbI NPocMoTp :  MOMHLIA TeKCT CnWcoK NuTepartypsl

OpaboTKa yronbHou 3o05bl NpeanpuAaTUin
HepreTUKU B NpoLeccax 6akrepuanbHOro
billlenayMBaHuUA peaKo3eMeribHbIX MeTarnsnoB

oTauusA. B cTatbe paccMoTpeH (GnoTauuoHHbIN cnocol 06paGoTku 30MOWNAKOBLIX MaTepuanos NpeanpuATHn aHepreTukn. Mpeanoxex
'MHaNbHLIA cnocof NOAroTOBKM 30MOWNAK0BLIX OTXOAO0B Neped WX ganbHeiwen ofpaboTkoi meTogom GuOBLILENaYNBaHUA. MoNyyeHsbl
OKUTENbHbIE Pe3ynbTaThl NOBLIWEHNA 3PHEKTUBHOCTM M3BNEYEHUA pPeaKo3eMenbHbIX MeTannoe MeTogoMm GuoBbiwenaynsaHua. CyTb
INaraemMoro noaxoda 3aKniyaeTcd B Cheayiowem. 30MbHO-WNaKoBble 0TXodbl, 00pasyllWMeca Nocne CKWIaHWA YA, CMewuBanT C

O UM NONYY3KT TOHKOOWCNEPCHYID CYCMEeH3WK0, B KOTOPYK BBOAAT YIMepoacodepawmin peareHT. ®noTaunoHHyo o06paboTKy cycneH3wm
1 ADORAAYST B MAeYaHUuuaerkol thaonToMalniuee 0 enamMedem thnoTanium 15—128 MUuH U DacYnnomM BO2AVYE ADUMEnHD N 7 =0 2 2/ M2- MUl )
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Plants' Coal Ash Treatment in Processes related to Bacterial Leaching of Rare Earth Metals

ct. The flotation process of power plants’ ash-slag materials treatment is considered in the article. The original method related to
ng of ash-slag waste before their further bioleaching processing is proposed. The positive results of rare earth metals extraction
cy increase by bioleaching are obtained. The essence of proposed approach is as follows. Coal combustion’s ash-slag waste is
with water to obtain a fine suspension, in which the carbonaceous reagent is injected. Flotation treatment of ash suspension is
out in mechanical flotation machine with flotation time equal to 15-18 min and air flow rate equal to about 0.7-0.8 m3/(m2-min).
amber product as treated ash suspension is going to the separation in open hydrocyclone. In such a case the concentration product
orm of ash product is derived to special site, and hydrocyclone overflow is directed to the clearing in pressure flotation machine for
on of metal ions from the liquid. A positive effect of rare earth metals’ extraction rising related in particular to scandium about
0.3%, yitrium — 28-34.7%, lanthanum — 50.5-21.5%, as well as precious metals such as gold — 18.7-21.6%, silver —
1.4% is obtained.

rds. bacterial leaching, bioleaching, rare earth metals, power plants’ coal ash, ash-slag waste, flotation treatment of waste.

3BefeHue

M3 pecypcoB, KOTOPbI aKTMBHO O00LIBAETCA W WCNONb3yeTcA B Poccuu, ABNAETCA yronb. [onA Poccum B MUPOBLIX 3anacax yrmaA
nAeT okono 11%. Ho goOblua U UCNoNb30BaHWe YIMA, KaK W Opyrux MUHEepanbHO-ChIPbEBLIX PECYypCOB, CO3043eT pAd 3KONOrMYyeckKux
M [1-7]. K uncny Takux ocTpblx NpoGnem oTHOCMTCA npobnema yTunuaauuu otxogos godblum u 0DoraweHna yma, a Takke 30Nkl W
3, 00pasylwuxcA nNpu ero CokuraHun. Kpome TOro, WCNONb30BaHWE HWM3KOCOPTHBLIX YIMEel NPUBOAMT K YBEMMYEHMK KONWYecTea
anbHbLIX 0TX0Q0B, 00Pa3ylwWWXCA B pe3ynbTaTe MX CKUraHuAa. Takum obpa3om, WNako- W 30M00TBaNbl CTAHOBATCA MCTOYHWMKAMMW
HHOTO 3arpA3HEHNA OKPYKAKWEN cpedbl. 3T 0TX04bl NPAKTUYECKM HE MCNONbL3YKTCA, CBANMBAKOTCA B BUAE OTBANOB, YTO NPUBOOMT K
OMMOCTH OTYYKOEHMA 3HAYMTENLHLIX TEPPUTOPWIT W 33TPAT Ha 3KCNNYaTauwio NONUIroHOB 30M0WNAaK0BbLIX 0TXOQ0B.

SKTUBHBIM CNOCOGOM peweHns npoBnemsl yTMNM3aunn 0TBanoe A00bIYM M WCMONbL30BAHUA 30MbLl YIMel MOXeT cTaTe nepepaboTka
B CLENbI0 M3BMEYEHUA U3 HUX BNaropodHbLIX MeTanmnos - 3010Ta U cepefpa, a TakkKe peKo3eMenbHbLIX METannos - UTTPUA, CKaHauA,
a n ap. Kpome Toro, Takoit MoAxod He TONbKO pelwaeT 3Konormyeckue npobnemsl, HO MOXKET BbiTb W 3KOHOMWYECKMN BLIFOAEH, TaK Kak
rannel 4OporMe U AedUUNTHLIE.

TPA H3 3KONOMMYECKY W NOTEHUMANbHYK 3KOHOMWYECKY BbIroQy M3BneyeHnAa ONaropogHbiX W peaKo3eMenbHbIX MeTannoe M3 3ono-
({00TBAMNOB, CywecTeyeT pAg npobnem. HecomHeHHo, nepepaloTKa 30MO0WNAKOBLIX OTBANOB C UENb W3BNeYeHWA OnNaropogHbiX M
)eMeNbHbIX METANNOB CNOXHLIA M ManNoW3yyeHHbIN npouecc. Ho cogep:kaHne BNaropogHblx M pegKko3emMenbHblX METannoe B 0TBanax
OYHO Mano, No3aToMmy HeoOXxoQMMO CO3[aTh TEeXHONOrMK, He Tpedywwme BoNbWWX KAaNWTaNbHbLIX W 3KCNNYaTaUMOHHLIX 3aTpart. Ecnu
)TPETh M3BNEYEHME LEHHbLIX METANMNoe U3 pyd, TO 3KOHOMWYECKM Haubonee BbIFOQHA WM 3KONOMMYECKW HaUMeHee BpedHa TeXHOMOorma
MYECKOro BblWenayneaHuna. Mpu 3ToM DONbWOE 3HAYEHWE UMEEeT NpedeapuTensHan 00paboTKa 30N0WNaKOBLIX MaTepuanos nepeg
IenaynBaHneMm. Haww WccnegoBaHMA MOK33anu, YTo B pAge  cnyyaee Hawbonee nepcnekTMBHbIM - cnocofoMm  ABNAETCA
IPUTENBLHAA GNoTaunoHHaA 00paboTKa 30M0WNAaKOBLIX OTBAN0E 3HEProNPeanpUATHIAL
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* CanT ANEKTPOHHO-ONBNMOTEYHOU CUCTEMBI Znanium.com;

* eAnHbIN JINYHBbIN KabunHeT.

naukaru.ru



naukaru.ru

Taknm obpasom M3 OHON TOYKN MOXKHO:
v Nony4nTb AOCTYN K 3NIEKTPOHHOM Hay4YHON Bmnbnunoteke
v'3HAaKOMUTbLCS C HOBbIMU I'Iy6J'II/IKaLI,I/IFIMI/I

v nybnukoBaTtb CTaTby

v u3pgaBaTtb y4eOHUKM 1 MoHorpadum

v/ pa3mMellaTtb paHee n3gaHHble maTtepuarnsbl




aranor

Knura: "Poccuickan coyuanbHO-3KOHOMMYecKas CucrTtema: peanum M BEKTOpPbl pa3sutus”

ABTOpbI:
al O
b '

COMATBHO-3KOHOMMYECKAA

al HaumeHoBaHMe:

WM3patens:
Pybpuka:
Bug wspganma:
mmn ISBN:
loa:
OKCO0:040000 COUMAIIbHBLIE HAYKU

CasyeHko 1. B. 'puHbepr P. C.

Poccwuickan coymnarnbHO-3KOHOMHMYECKanA Cucrema: peanum U
BEKTOPbI pa3BUTHUA

HWUL| Undpa-M

MoHorpagus
978-5-16-006681-3
2014

OKCO:040100 Couywmonorus

peanuu v Bexmopw po3Bumun

03HaKOMMTbCA »

OKCO:080000 SKOHOMUKA U YTIPABJIEHVE
OKCO:080100 3koHOMHMKaA

Poccuiickas coymanbHo-3KoHoMuYeckaa Cuctema: peanun... MoHorp./
OtB. pea. n pyk. aBT. kKon.l1.B.Cas4eHko; O1B. peq. P.C.puHbepr - M.:
HVLU NH®PA-M, 2014-416c¢.: 60x90 1/16 + ( Jon. mat. znanium.com). -
(Hayy. mbicnb). (n) ISBN 978-5-16-006681-3, 1000 3k3.

BHumaHue Bnagenbuam 6ymamuoﬁ BepCUU KHUIKU: ANnA J0oCTyna K A0NONHUTENbHbIM MaTepWanamMm BBEAWTE KOA. ..

BBECTW KOA4 AOCTyna

=| [naea 27 MOoTMBAUMOHHBI NOTEHUMAN




[na gocTtyna K A0ONONHUTENbBHLIM Matepuanam BeeguTe nocnegHee cnoso Ha cTp. 313
n Haxmute OK

OTMEHa




Cnacubo 3a BHMMaHue! naukaru.ru

3axoauTte Ha Naukaru.ru, YToObl y3HaTL DoMbLUE
N Ha4aTb Nofb30BaTbCA HaLLMMN ceEpBMCaAMU

KpacunbHnkoBa AHacTtacus
rmaBHbIN pegaktTop cavta Naukaru.ru




o
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naukaru.ru

[MpyaHukos Brnagumup Muxannosumd
rmaBHbi pegaktop HAL MHOPA-M

+7 (495) 380-0541 06. 291
+7 (495) 363-4270 106. 390




