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BcranoBieHo, 1Mo  pU3WK BOJOCHOXKHMBAHHS MIA3€MHUX BOJ  yPaKEHUX
TOKCUKAHTOM TPHU3BOJIUTH JI0 JOAATKOBOTO PU3UKY, SIKHH 32 MEXaHI3MOM BILTUBY
(BIUIMB TOKCHKAHTY Ha TPyMy JOJeH) Ta MICIeM 3HaXOKCHHSI pKepena
3a0pyaHeHHS (B HABKOJMIIHBOMY CEpPEJIOBHINI), HAJICKHUTh JO  COILaJIbHUX
PHU3HKIB.

Bu3HadueHO yacTKOBE 3HAYCHHS JEpP)KaBHUX BUTPAT Ha KOMIICHCAII0 BTPATH
MpaIe31aTHOCTI BHACTIAOK BIUTUBY TOKCHKAHTY.
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ANALYSIS TREATMENT MINE WATERS ON THE EXAMPLE OF
0JSC «DONDAS KOMSOMOLETS» MINES»

Y cmammi posensanymi ymosu (popmyeanHs KUCIUX WAXMHUX 800, SKI BUHUKAIOMb Y Npoyeci
83a€MO0Ii NiO3eMHUX 600 i3 3A0PYOHIOBAUAMU MEXHOLEHHO20 NOXOONCEHHS, NPOBEOeHO aHAli3
ICHYIOYUX MeXHOI02Il Helmpanizayii;, 8U3HaA4eHi YMO8 NPO8eOeHHs Heumpanizayii KUCIux 600 y
CMABKAX-BIOCMIHUKAX, BU3HAYEHHI YMOBU I[HMeHcuikayii 3He3aNi3HeHHs WAXMHUX 800
BU3HAYEHI nepegazu ma HeOONIKU ICHYIOUUX MEXHONO02I OYUUeHUX 800, HAB8EOEeHUll PO3PAXYHOK
cnocoby Heumpanizayii xucaux waxmuux 600 Ha npuxnadi BAT «lllaxmu «Komcomoneyw
Joubacyy.

Kniouosi cnosa: waxmui 600U, KoOpo3sis, CMABKU-GIOCMIUHUKY, HeUmpanizayis,
3He3aNI3HeH s, BANHAHE MOJIOKO.

B cmamve paccmompenvl ycnosus Gopmuposanus KUCTbIX WAXMHBLIX 600, KOMOpble
B03HUKAIOM 6 npoyecce B63aUMOOEUCMBUs NOO3EMHBIX 600 C 3A2PAZHUMENAMU MEXHOSEHHO20
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APOUCXO0AHCOEHUS; NPOBEOEH AHANU3 CYWECEYIOWUX MEXHONI02UNl HeUmpaiu3ayuu, onpeoeneHvl
VCIL0BUSL NPOBEOEHUSI HEUMPATUZAYUU KUCTBIX 800 8 NPYOax-OMCMOUHUKAX, ONpeOeseHbl YCI08Us
unmencugpurayuu 0de3dxncene3usaHusl WAxXmMHvIX 600, Onpedesenbl NpeuMyuecmsa u HeooCmamku
CYWecmeyrowmux mexHoI02Ull OYUCKU 800, NPUBEOEH pacuem Cnocoba Helumpaiu3ayuu KUCivlx
waxmuwix 600 Ha npumepe OAO «lllaxmovr « Komcomoney /lonbaccay.

Knrwuesvie cnosa: waxmuvle 600bl, KOppO3us, NPyObl-OMCMOUHUKY, HEUMpPaiu3ayus,
obe3oicene3usaniis, U38eCmK080e MOJIOKO.

The article describes the conditions of the formation of acid mine water arised due to the
interaction of groundwater with technogenic pollutants; gives analysis of existing neutralization
technologies; determines the conditions for carrying out the neutralization of acidic waters in
ponds;determines the conditions of intensification of iron removal mine water; defines advantages
and disadvantages of existing technologies of water purifuing; gives method for calculation of
neutralization of acidic mine waters on the example of OJSC Donbas Komsomolets Mines.

Keywords: mine water, corrosion, ponds, neutralization, iron removal, lime milk.

Beryn. Crnemmdika maxtHux Boja JloHOacy mojsrae B iX IJIBHINCHIN
KuCIoTHOCTI. [IpoGnemoro HeWTpamizalii KHCIMX IIAXTHUX BOJ 3aldMaiucs
iHctutytn  BHIIOCByrumns, JouBrl, VYxkpH/I mpoekr, ski po3pobwiu Ta
BIIPOBAIMIIH: CXEMY JBOPESKUMHOI HEHUTpasi3allii KUCIUX ITaXTHUX BOJ Ta IMiI3EMHY
cucteMy HeiTpanizamii. [lokpalieHHs SKOCTI IAXTHUX BOJ MTPOBOJUTHCA B CIOPYAAX
MEXaHIYHOTO OYMILEHHS, K1 MPALIOIOTh 32 MPUHUMIIOM IPaBITALIMHOIO CYIKEHHS 1
IPEICTABIICHI BIJCTIMHUKAMU 1 CTaBKAMH-BIJACTIMHUKAMM PI3HUX THUIIIB. MexaHiuHe
ounilieHHs Ha 26% crnopya MOpOBOJAUTHCS B BiJCTiMiHUKaxX, Ha 36% y craBKax-
BiJICTIMHUKAX 1 Ha 38% - y 2 CTymeHi: covyaTKy B BIACTIMHUKAX, a OTIM y CTaBKax-
BiJICTIiiHHKaX a00 (iIbTpax 13 MIaHUM 3aBaHTaXKEeHHIM. DUIBTPYBAHHIO IT1JIA€ThCS
HEBCJIMKA 4YaCTHHA 3arajbHOTrO OOCATY IAaXTHUX BOJ, SKI TPU3HAYEHI I
BUKOPUCTAHHS TEXHIYHHUX MOTPEO BYTUIBHUX MIAMPUEMCTB. XIMIYHUX PEAreHTIB ISl
1HTeHCcuDiKaIlii MPOIeCciB OUUIIEHHSI BUKOPUCTOBYIOTH MpuoOm3HO 14%.

HaiiGinpmoro mommpeHHss HaOyiauM  CTaBKHU-BIACTIMHUKH, dYepe3 MPOCTe
oOCITyroByBaHHS 1 KOHCTPYKIIifO. IlepeBaroro TEXHOJOTIi OYHIIEHHS CTIYHHUX BOJ
BUKOPHUCTAHHSAM CTaBKIB-BIJICTIHHUKIB, € CYMIIICHHS MPOIIECIB OCBITICHHS BOIH 1
CKJIaJlyBaHHS ocaaiB. HeqoikoM € Te, 110 B CTaBKax-BiICTIMHUKAX HE MPOBOIUTHCS
HeWTpali3alis MAaxXTHUX BOJ, BHACIIJIOK 4Oro (pOPMYEThCS HETAaTUBHHUI BIUIMB Ha
CTaH HaBKOJIMIITHHOTO CEPEIOBHIIA.

TexHOoJIOTIYHI CXEeMH, [JIi OYHUILEHHS CTIYHUX BOJ[ 13 BUKOPHUCTaHHSIM
OCBITJIIOBAYIB XapaKTEPU3YIOThCS BUCOKUMU TMOKA3HUKAMH SIKOCTI OYMIIEHOI BOJM,
OJIHaK BOHM 3aCTOCOBYIOTHCSI PiJIKO. Y IIOMY, mpoOsiemMa HeWTpamizauii MaxTHUX
BOJI, HE TUBJISTYUCH HA BEJIMKY KIJTBKICTh pO3POOOK, 3AJIUIITAETHCS MAJIO0 BUBYCHOIO.

Hine Ta 3aBAaHHA TOJATAE B OIIHIII Ta IABUINCHHSI SKOCTI OYHIICHHS
maxTtHux Boja Ha npukiani BAT «llaxtu «Komcomorners JlonGacyy.

Pesyabtatu gociaigxenb. BAT «lllaxta «Komcomonens JlonGacy» €
HIAIPUEMCTBOM 13 BUAOOYTKY BYT1UIS M1A3EMHUM IUISIXOM.

[IpoekTHa MOTYXHICTH WIAXTU 3,6 MJIH. TOHH Byruuit Ha pik, y 2011 p.
(bakTryHUM BUTIOOYTOK CKJIaB 4,3 MJIH. TOHH.
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Texnonoriunuii mpouec BUAOOYTKY BYTUUIS TPAAMLIMHUNA, MiIA3€MHUNA 3
BIIMPAIIOBAaHHSM IUIACTIB 10 CYIIJIBHIM CHCTEMI BIJAIPAIOBAaHHS 3 ITOCAIKOIO
MTOKPIBJII.

3rinno 3 CH245 - 71 «CanitTapHi HOpPMH TPOEKTYBAHHS IPOMHCIOBUX
HIJIPUEMCTBY, IlIaXTa BIAHOCUTBCA JO JIPYyroro Kiacy, $K MIIIPUEMCTBO 3
BUJIO0YTKY KaM'sTHOTO BYTUJUIS 3 CAaHITapHO-3aXMCHOIO 30HOI0 500 M.

BAT «Illaxta «Komcomomnens Jlonb6acy» BigHeceHa /10 3aXiAHOI 1 IEHTPpaIbHO1
yacTuH YncTakoBo - CHDKHSIHCHKOI cHHKITIHAII J{oHenpKoi o0acrTi.

VY reosoriyxiii OyA0Bi MOJSA IAXTH OEpyTh y4acTh BIJIKJIAJACHHS BEPXHBOTO 1
CEpEeHbOr0 KapOOHYy, TOBCIOJHO TEPEKPHUTI YETBEPTUHHUMH BIIKIAICHHSIMU 3a
BUHSITKOM HE3HAYHUX JIJISHOK Ha CXWjaxX OaloK 1 BOAOIUIIB, € KaM'SHOBYTUIbHI
BIJIKJIQJICHHS BUXOSAThH Ha TIOBEPXHIO.

BepxHss yacTMHa YETBEPTMHHHMX BIJIKJIAMIB TPEICTaBIIEHA TPYHTOBO-
pOCIIMHHUM TiapoM MoTykHicTio 0.3-1.0 M, Hmkue - moTyxkHictio 0 - 15 M (y
ceperHboMy 3-5 M) JKOBTO-Oypl 1 CBITJII CYIMJIMHKMA 3 BAmHSHUMU 1 TINICOBUMU
BKJIIOUCHHAMU. [10TY>KHICTh YeTBEPTUHHUX BIIKJIAJICHb 3aJICKUTh B1J KOHPIryparlii 1
CKJIaJly TiJCTUIAI0UYNX KaM'SHOBYT1IJILHUX TTOPIiJ.

BooHOCHI TOPU30HTH, 110 BIUIMBAIOTh Ha OOBOJHEHHS TIPHUYUX BUPOOOK,
BIJIHECEHI JIO MIIaHWKIB Ta BaIHAKIB kKapOoHy. [lia3eMH1 BOIU TJIaCTOBO-TPIIIIMHOTO
THUITY, XJIOPUTHO-T1POKapOOHATHO-CYJIb(PATHO-HATPIEBOTO CKIIATY.

Texniuna mexa maxtu «Komcomoreup [Jonbacy», 3a CBOIM TiIICOMETPUYHUM
pPO3TalllyBaHHSIM, 3HAXOAUTHCA HUXKYE paHIIIEe JIKBIJOBAHUX IIAXT: «JlOHEIbKay,
«Kutomupcekay, «MockoBcbka», «BiHHMIBKa » 1 «Ne 222», 1m0 TPU3BOAUTH 0
(GbopMyBaHHS MOTOKY BOJ| Y HalpsIMKy IIAXTHOTO MOJsA. Y IpouUecl pyxXy BOJ, Yepe3
BUPOOJIEHUI MPOCTIP BOHM 30arayyroThCsl CIpYaHOIO KUCIOTOIO, SIKA YTBOPIOETHCS B
pe3ynbTaTi B3aEMOJIIi KOJMYENaHa, 110 MICTUThCSA B 3aBajJ€HUX MOpoAax 1 BYruLIl, a
TaKOX 32 PaXyHOK KOpO31i yCTaTKyBaHHS 3aJIUIIEHOTO B JIIKBIJIOBAHUX ITaXTax.

3a  pesynmpTaTaMH  XIMIYHOTO  aHai3y, HAJAaHOTO  IIJANPHUEMCTBOM
«Komcomonens Jlonbacy», mpo ckiiaj MaxTHUX BoA, GikcyeThes nepeBuinenns ['JIK
110 KOMIIOHEHTaM 3a3HayeHuM B TaOymi (Tadi.1).

Tabmuus 1. XapakrepucTrka 3a0pyIHIOIOYMX PEYOBHH

HalimenyBanHs . . .
No . Jlo craBkiB- [Ticns craBkiB-
3a0pyAHIOI0YOT AN R
n/n BIJICTIMHHKIB, MI/JI BIJICTIMHHKIB, MI/JI
PEYOBUHU
1 3Ba)kHI pEUOBUHU 56,93 27,57
2 Cynbbatu 964,43 1148,8
3 3aii3o 3arajasHe 0,79 0,2439
4 Hitparu 1,07 0,57
5 Cyxuil 3aIuniok 2277,95 26714

OuniieHHs] MAXTHOI BOAM 3AIMCHIOETHCA B CTaBKaxX-BiACTIMHHMKAX. [cHyroda
TEXHOJIOT1sI OUMIICHHS maxTHUX BoJ Ha «Komcomorners Jlonbacy» BKIIIOYAE:

1. MexaHiuHe OCcaKEHHSL.

2. XJmopyBaHHsI 3 METOIO 3HE3apaKEHHS, JUIsl TEXHIYHOTO BOJIOMOCTAaYaHHS.
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He#iTpanizamis cipyaHoi KHCIOTH, IO MICTUTBCA B INAaXTHIM BOII, MOXeE
MIPOBOJIUTHCS B CTaBKaxX-BIJCTIHHUKAX 13 IyraMu a00 coisiMu. HaltGinp memeBuMu i
JTOCTYITHUMH JIJIs1 HEUTpasizarii € TiIpOKCHI KabIIiIO.

Sk mpukian, po3risHyTa iCHyroua TexHoJoris po3pobiiena BHIIOCByrims,
sKa TOJsArae B HeWTpamizalii KUCIHMX I[IaXTHUX BOJ y MpOIECl MIJHATTS iX Ha
MOBEPXHIO.

[IponnoHOBaHa TEXHOJOTISA BIAPI3HIETHCS HEUTpali3alli€l0 MIAXTHUX BOJ Ha
MTOBEPXHI.

Ha maxTti «Komcomonens Jlonbacy» m1000Bui NPUILIUB BOAU CTaHOBUTH 1200
m°, 3 pH = 4,7 i BMicTom cyxoro ocaxy 2 277,95 mr/n. Jlns HeiiTpamizanii MoxHa
BUKOPHCTOBYBaTH BamHO 56% okwucy kanpliio. I3 Hporo rotyiots 50-10 % po3unn
BaITHSHOTO MOJIOKA. 3a po3paxyHKaMu, MiHIMallbHa BUTpaTa BallHa Ha HEUTpami3aliio
BChOro o0csry maxTtHoi Boau s «Komcomornenps /lonbacy» cTaHOBUTH 2 TOHM Ha
n00y. TpuBaicTh B3a€EMOIii BOAM 3 peareHToM cTaHOBUTH 10 xB. [y iHTeHCHikarii
OCaJDKEHHS 3ajli3a 3aCTOCOBYETHCS 3MINIyBav-aeparop, SKAH CIYKUTh IS
30araueHHsl MIaXTHUX BOJ KHUCHeM. Yac poOoTu aepaTopa, JUIsi OCaJKEHHS 3ali3a,
CTaHOBUTH | rouHy.

Peaxis HefiTpanizamii KUCIMX MAaXTHUAX BOJ BAaITHOM BiOYBA€ThCS y BUTIISII:

H,SO, + Ca(OH)z — CaSO, + 2 H,0,
FeSO, + Ca(OH)z — CaSOy + Fe(OH)z

VY npucyrrocti noitps Fe(OH), MBHUAKO OKHUCIIOETHCA 1 MEPEXOAUTH B
Fe(OH);:

4 FG(OH)z + 02 + HzO — 4 FG(OH)g

Ha neliTpanizanito cipyaHoi KUCIOTH BUTpadaeTbes 0,57 B.4. OKHCY KaJIbLIIO.
Hacamxennss nBoBasienTHoro 3amiza 0,37 B.4. 1 TpuBajeHTHoro 3amiza 0,42 B.4..
JIBOBaneHTHE 3ai30 MOKE JOOKUCIIOBATHCS MOJEKYISIPHUM KHUCHEM HaBITh Y
KHUCJIOMY CE€pPEIOBHIIIL:

2Fe”* +0.5 0, + 2 H" — 2Fe*" + H,0.

3Haroud BMICT BUIBHOI CIpYaHOi KWCIOTH 1 3alli3a B INAXTHIA BOJI MOKHA
BU3HAYHMTH BUTPATY BaIlHA Ha 1i HEHTpaIi3allito 1 3He3aI13HCHHS:

G = AW[0.57 H,SO,4 + 0.37 FeSO,4 + 0.42 Fe,(SO4)s] * 100/C, oe:

A - KoediiieHT 3amacy BamHa B IMOPIBHAHHI 3 TEOPETUYHHUM, SKUU MOKHA
npuiiMata piBHUM 11-3; W - 00csar HelTpamizyeMoi IaxTHOI BOJIH, Mm% C - BMicT
aktuBHoro CaO y BamHi, %.

3a HaABHOCTI B BOJI KpIM 3aji3a IHIIUX METAIB, KUIBKICTh BaItHa
BU3HAYAETHCS 3 ypaxyBaHHAM iX BMICTy. Hac mpoxo/KeHHs peakuii HeWTpaizamii 1
3HE3aTI3HCHHSI CTAHOBUTH 25 TOJIHH.

BucunoBkn

JloBeneHo, 0 TpH TMPOXOKCHHI MIAXTHUX BOJ 4Yepe3 3pyIIeHy MOpoay i
BYT1JUISA, BIIOYBA€ThCS X 30araueHHs CIpuaHol KUCIOTOIO.
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Busnaueni yMoBHU HeWTpasizaiii axTHUX BOJ Ha MOBEPXHI, 0€3M0CePEeTHBO B
CTaBKax-BiJICTIHHUKAX, 110 OJHO3HAYHO 3MEHIIY€ HETaTUBHHI BIUIMB Ha BOJHE
HaBKOJIUIIIHE CEPEIOBUILIE.
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