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BANAHME ASPALUMOHHbLIX MPOLECCOB
HA METOAbI N TEXHONOTI KO OYNCTKWN MOA3EMHBIX BOA4 OT CEPOBOJOPOJA

[O-p TexH. Hayk, npodp. HO.M. CEAJTYXO; H0.0. CTAHKEBWY
(Benopycckuii  HaUMOHaMbHbIA  TexHUYeckuil  yHuBepeuTeT|, MUHCK)

PaccMOTpeH xapakTep NpOTEKaloWMX MPOLECcCOB MpW aspauuy CepoBOAOPOAHbIX BOA.  YCTaHOBneHa He-
3(hPeKTMBHOCTb MPUMEHEHUS a3paLMOHHbIX METOAOB OUYMCTKM MOA3EMHbIX BOA4 OT CEpOBOJOPOfA Kak camo-
CTOATeNbHbIX. [puBedeHbl pe3ynbTaTbl 3KCMEPUMEHTaNbHbIX MCCedoBaHWiA MO OMPefeneHU0  XapakTepa npo-
TeKalolWwyx MpoLeccoB B X04e aspauun W UX BAWSHWS Ha COCTaB M CBOWCTBA CEPOBOLOPOAHLIX BOA. YCTaHOBNEHO,
UTO OCHOBHOW MNPWUuYMHO/ 06pa3oBaHNs TPYLHOYAANSEMOW KOMMOWAHOM Cepbl SBNSETCH WHTEHCUMBHAA —aspauus
obpabaTbiBaemMoil BOAbl, KOTOpas MCMONb3yeTCs B OOMbLIMHCTBE METOLOB €€ O4YACTKM OT CepoBOLOPOAA.

BBegeHne. OfHUMN M3 pPacnpoCTpaHeHHbIX MeTOA0B yjaneHWs CepoOBOAOPOAa W3 MOA3EMHbIX BOA SB-
NATCA aspauuoHHble. Hanbonee M3BECTHble W3 HUX - MPOAYBKA, AOXAeBaHWe, (POHTaHMpPOBaHWE, BbIBETPU-
BaHWe C MOBEPXHOCTW B AJMHHOM >enobe, MPONyCK 4yepe3 rpagvpHu. B cBoe BpeMs U3y4YeHWEM AaHHbIX Me-
Tof0B 3aHumanunce C.A. [ypos (1930-1934), A.A. Kactanbckuii (1957), C.H. JluHeBuu (1979) n gpyrue yde-
Hble [1-3]. MpepBapuTenbHas aspauus obpabaTbiBaeMol BOAbl HEOOXOAMMA TakXe U NpU WCNONb30BaHWK
(PM3NKO-XMMUYECKUX M Buonornyecknux metogoB. OfHAKO XapakTep MPOMCXOAAWMX NPOLECCOB NPU asjpauum
0CTaeTcs Manon3yyYeHHbIM A0 HACTOALLET0 BPEMEHMN.

OC06eHHOCTY CBOCTB CEPOBOAOPOAHbLIX BOA U METOAOB MX OUYMCTKMU. MPUHLUNNANBHO BaXKHBIM Mpw
Bbl6ope cnocoba yfaneHus cepoBoAoposa ABNAETCS MOHATUE TOro, 4YTO MOApasyMeBaeTcs NOA 3TUM TEPMUHOM.
PacTBOpeHHbI/i B BO4e CEPOBOAOPOA - 3TO CyMMapHOe COAepXKaHue HefMCCOLMMPOBAHHbLIX MOMEKYN rasoobpas-
Horo H,S, noHoB rugpocynbuga HS~ u, Becbma pefko, cynspugos S~ (npu pH > 10). KonnyecTBeHHbIe COOT-
HOLIEHUS MeXAY yKasaHHbIMKU opmamMu npuBefeHbl B Tabnuue [4]. CooTHOWeHMe onpeaenseTca rnaBHbIM 06-
pasom BeMYMHOI pH BOAbI, B MeHbLUEHR CTeNeHn BANSAIOT TeMNepaTypa U MUHepanu3aLus.

MorbHble [J0NIM CEPOBOAOPOAR, TMAPOCYNb(NA0B U CYNb(NA0B B BOAE
B 3aBUCUMOCTM OT pH npu Temnepatype 25 °C 1 myuHepam3auum 0,5 r/gw’

DH MornbHas gons, % ]
H.,S HS™ 8
55 96,5 35
6 89,8 10,2
6,5 73,6 26,4
7 46,9 53,1
75 21,8 78,2
8 81 91,9
85 2,7 97,3
9 09 99,1 .
9,5 0,3 99,6 0,1
10 0,1 99,6 0,3
10,5 - 98,9 "
11 - 96,8 32

Takum 06pa3om, aspauus B KayecTBe CaMOCTOATE/IbHOTO MeTOAa OYMCTKW CepoBOAOPOAHbIX BOJL BO3-
MOXHa TOMbKO NpU HE6OMbWNX KOHLEHTPaLMAaX CepoBOAOPOAa W HU3KMX 3HaueHuax pH Boabl. Ocob6o cnegyet
aKLeHTUpOoBaTb BHUMaHWE Ha TOM 0GCTOATENbCTBE, YTO MPW OTHOCWUTENbHO HEBOMbLUIOM M3MeHeHWM pH (paxe
Ha eguHULY) MOXET U3MEHWUTHLCA COOTHOLLEHNE MONIEKYNSAPHO pacTBOPeHHOro H,S n MoHHo-pacTBOpeHHOro HS~
B 5... 10 pa3. 3Ta 0C06EHHOCTb CEpOBOLOPOAA CBOAWUT K MUHMMYMY 3((EKTUBHOCTb €ro yganeHus aspauueil,
0Cc06eHHO NpU BbICOKUX 3HaYeHuax pH, Tak kak npu pH > 8 6onee 90 % cepoBofOpOAa HaXoAMTCA B BUAE TUA-
pocynbugHoro noHa HS~, yganeHue KoToporo aspauueii HEBO3MOXHO. B MoA3eMHbIX YCNOBMAX CEPOBOLOPOA-
cojepxalyas Boja B OTCYTCTBME PacTBOPEHHOrO KMCA0POAa HaxO4UTCA B BOCCTAHOBUTENbHbIX YCNOBUAX, KO-
TOpble XapaKTepu3ylTCs HWU3KMMU 3HAYEHUAMU OKWUCAUTENbHO-BOCCTAHOBUTENbHOrO MnoTeHuuana (E"). Caswr
3TWUX YCNOBWIA B CTOPOHY OKWCIEHUA NPOMCXOAUT B MPOLECCe HacCbIWEeHUS BOAbl KUCNOPOLOM BO3AyXa U yaane-
HWUSA PacTBOPEHHbLIX ra3oB (CepoBOAOPOAA W YINEKUCOThI).
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AyposbiM C.A. 6blM NpPOM3BEfEHbl UCCNef0BaHNA U CPaBHEHWE 3PHPEeKTUBHOCTU ChefyloWmnX MeTOA0B
aspauumn: npoayBKa, A0OXAeBaHMe, POHTaHWPOBaHWe, BbIBETPUBAHWE C MOBEPXHOCTU B A/IMHHOM Xenobe, npo-
nyck yepes rpagvpHu [1]. Mpu BbiBeTpuBaHWM B Xenobe u NpofyBKe BO3LYyXOM Habntofanacb onanecueHuus
obpabaTbiBaeMoii Bofbl. C MOMOLWbLIO rpajvpeH yAanoch yAanuTb Bcero nnwb 60 % ceposogopofa. U3 Bcex
paccMOTPeHHbIX CNoCo60B aspauuy Haunyylmnin pesynbtaT, No gaHHbiM C.A. [lyposa, Aano (hOHTaHMpOBaHMe.
OfHako fianbHeiiwwne, 6onee TwaTelbHble UCCNef0BaHNsA He 6blin NpoBedeHbl. Mo yTBepxaeHuio C.A. Ayposa,
MeTO/bl a3pMPOBAHNA HE MPUBOAAT K YMEHbLUEHWUIO NPO3PavyHOCTM BOAbl U AAlOT BbICOKUA 3HEKT 0UMCTKMN OT
ceposogopoga. OfjHaKO 3TO YTBepXAeHne NPOTUBOPEYMBO W BbI3bIBAET MHOIO COMHEHWIA.

Kactanbckum A.A. 6biN0 NPefnoXeHO yAansTb CepoOBOAOPOJA C NOMOLLbI Aerasatopa C HacafKon w3
NnacTMaccoBbIX MAN Kepamnyeckux Konel, paboTarllux B YCNOBMAX MPOTMBOTOKA BOAbI W BO3fyXa, nojaBae-
MOro BeHTUnATopom. Cam aBTOp B cBOeW pa6oTe [2] oTmeuvasn, YTO 415 OYMCTKU OT CEPOBOAOPOJAA LAHHBIM Me-
TOAOM Heo6X04MMO NpeaBapuTenbHoe nogkucneHne fo pH = 5 unn meHee. KactanbCkum A.A. He 6blIn Takxe
peweHbl Npo6neMbl 06pa3oBaHNs 31eMeHTapHOW cepbl M KapboHaTa Kanbuus. Mo3ToMy faxe X0pAoBas Hacafka
13 ilepeBAHHbIX PeeK UMena HeKOTOpOoe NPenMMyLLecTBO Nepes Hacadkol u3 Konew Pawwra.

Bonpocamun gerasaumoHHOl 06paboTKM CepoBOAOPOAHbIX Bog 3aHumanca C.H. Jiunesuu [3]. Uccnepo-
BaHWA NPOBOAMINCE HA TPeX 3KCMepUMeHTaNbHbIX YCTaHOBKaxX: [0X/AeBanbHOW, 6ap60TaXHOV KONOHKe U fera-
3aTtopax C Hacagkamu u3 Koney Pawwura. B pesynbTate 6bi10 yCTaHOBMAEHO, YTO 3 (eKT yAaneHns cepoBogopo-
[a Ha [oX/AeBanbHON ycTaHoBKe cocTaBun 30 %, Ha 6ap60TaKHOW KonoHKe nocnie 60 MUHYT 06paboTku - 56 %,
Ha gerasaTtopax Cc Konbuamu Pawwra - 56 %. Mocne aTtux uccnegosanuin C. A. JlIuHeBuY npegnaran meTog yjga-
NeHns 13 BOAbl CEPOBOAOPOAA CNOCO6OM NeHHON Aerasaunm v cnocobom HamopHOM aspauun. Beino ycTaHoBne-
HO, YTO MPWU UCMOMb30BAHWUMN NEHHON ferasauuy 1 3aKpbITO aspauun MOXHO NOBLICUTL 3M(MEKT yaaneHms ce-
posogopoga u3 Bofabl Ha 20... 25 % [5]. OfHaKO HU OAWH M3 UCCef0BaHHbIX METOAO0B He CMOT obecneunTb -
(heKTUBHOE y[aneHne cepoBoopoja 0 HOPM, YCTaHOB/EHHbIX A4N1f MUTbEBON BOAbI.

Kak mokasanu MHOTOYMC/IEHHble UCCNefoBaHWA (u3nKo-xummuyeckux metogos (C.A. Aypos, A.A. Kac-
TafbCKWIA) 1 ONbIT 3KCAAyaTauny CTaHuWUii BUOXMMUYECKOTO yaaneHus ceposogopoga (r. Eiick KpacHogapcko-
ro Kpas, r. Benvkue Jlyku), npuMeHeHne aspaLMoHHbIX NPOLLECCOB Hepa3pbiBHO CBA3aHO C 06pa3oBaHueM Tpy[-
HOyfansemoin KoNnonmaHoWi cepbl. OHa NpuAaeT BOAe MYTHOCTb Y MOMIOYHYHO OKPacky.

370 CBA3aHO C TeM, YTO CEPOBOAOPOL OTHOCUTE/IbHO JIEFKO OKWUCIAETCH KUC/OPOLOM BO3AyXa W Mpu uc-
Nonb30BaHWN BUOXUMUYECKMX METOA0B BO3HMKAET HEOOXOLMMOCTb NMPUMEHEHUS KOArynsHToB, (IOKY/NAHTOB U
[OMONHUTENbHBIX METOL0B OCBET/IEHNA. DTO 06CTOATENbCTBO BbI3bIBAET HEOOXOLUMOCTb YC/IOXHEHUS TEXHO/O0-
FMYECKNX CXEM W MPUBOAUT K CYLLECTBEHHOMY YBe/IMYeHWNo ce6ecTOMMOCTM OYUCTKM. Kpome Toro, B mpouecce
aspauum npomcxoamt gecopbums CO, n H,S, 4To NpPUBOAWUT K YBENUYEHUIO pH U HapylweHWo CyNbhUAHO-
Kap60HATHOro paBHOBECUSA U, KaK CMeACTBMe AaHHOMO NpoLecca, 3apacTaHuio («LeMeHTaumsa») Hacagok [2; 3].

MexaH13M MpoTeKaHUs aspaumroHHbIX NPOLLECCOB NPU OYMCTKE CEPOBOAOPOAHBLIX MOA3EMHbIX BOS W BO3-
MOXHOCTb MPefOTBPALLeHNs BbILEYNOMAHYTbIX HEJOCTaTKOB He M3y4yeHbl [0 CUX MOp B NOJAHOM 06beme. B pas-
NNYHBIX NNTEPATYPHBIX UCTOYHUKAX He CYLLecTBYeT efMHOr0 MHEeHWS W JaHHbIX 0 He06XOAMMON CTeNeHN aspa-
Lun, 0co6eHHO NpW 6UOXMMUYECKOM YaNeHNn CepoBOLOPOAA.

Bonpocom 04MCTKM NOL3EeMHBIX BOS OT CEpOBOAOPOAA 6UOXMMMUYECKUM METOAOM Hayan 3aHUMMaTbCs eLe
B 1956 rogy B.A. Mnewakos [6]. MpefnoxeHHas nM TexHOM0Orus 6bina peanvM3oBaHa Ha CTaHUUM BOAOMOArO-
TOBKM T. Eiicka KpacHogapckoro kpas. CepoBOAOPOAHbIE BOAbI EACKOW NPOBMHLMM pacnpocTpaHaloTcs OT no-
6epexxbs A30BCKOro MOpS B IOr0-BOCTOYHOM HanpasieHuWn OT Elicka f0 CTaHuubl ATamaHCkas ¢ ybbiBaHWEM
KOHLUeHTpauumn ceposogopoga ot 50 mr/n go 1..3 mr/n [4]. MeToa, npeanoxeHHbin B.[. MnewakoBbiM, npeg-
CTaBnan coboii coyeTaHme YaCTUYHOW Aecopbuun cepoBOLOPOAa aspauueil n 6MONOrMYECKOr0 OKUC/IEHNS Cepo-
6akTepuaMmun. OKWCNeHWe CepoBOAOPOJA NMPOUCXOAWIO B a3POOKUCIMTENe C YCUNIEHHON aspauuein - TpaguLmoH-
HOM 6MO(UNbTPE C UCKYCCTBEHHON BeHTUNALMER. ABTOP CYMTaN, YTO OKUC/EHWE OCYLLECTBANOCh TUOHOBbIMY
6akTepuamu Tuna Th. thioparus. Boga B aspookucanTene, 3arpy>eHHOM LUNAaKoM, pa3bpbi3rmBanacb opocuTe-
nem. C NoMoOLWbi BEHTUNATOPA CHM3Y B a3pOOKWUCAWUTENb NOAABANCA CXaTblil BO3fYX. [locne aspookucnutens
BOJa nocTynana Ha 3arpy>KeHHble MeCKOM CKOpble (MAbTPbl, F4e OCYLLecTBAANaCh MeXaHWyecKas O4yMcTKa oT
cepbl U OuonNneHkW. [ns MHTeHCM(UKaLUKM npouecca nepes GuabTpaMu BBOAWCA KoarynsaHT. Kak nokasan
OMbIT 3KCNyaTauuMm BOAOOUUCTHBLIX COOpYXeHunii Elicka, BcneacTeue gecopbumnmn cBob60LHON LBYOKUCKU Yyriepo-
[la BOJa CTaHOBM/Iacb HeCcTabunbHOM Mo KapboHaTy KanbLuWs, 3arpyska 3apactana U BbiIXofgunia W3 cTpos. Ycu-
NeHHas aspauus aBngnacb NpuMyUHOK 06pa3oBaHUA TPYLHOYLANSEMOW KOMMOULHON cepbl, YTO MoTpeb6oBano
[004YnCTKN 06pabaTbiBaemMoli BOAbI.

C yuetom uccnepoBaHuii B.A. Mnewakosa, .KO. Accom 6bin pa3paboTaH 6MOXMMUYECKWA MeTOA yaa-
NeHWs cepoBoAOpoOda W3 MNOA3EMHbIX BOJ C WCMO/Mb30BAHWMEM a3pupyemoro 6uopeakTopa U NoCnefyoLlero
thmnbTpoBaHua [7]. PeakTop AN GMOXMMUYECKOTO OKWUC/IEHWSA NMpefAcTaBnan coboii pesepByap, 3arpy>XeHHblii
webHeM unu rpasnem. Ha gHe pacnonaranucb 4Be CUCTEMbI AblpyaTbiX TPy6: OAHA - 415 pacnpefeneHns Boabl,
gpyras - ans sosgyxa. CepoBofopofHas BOf4a NPONycKanacb CHW3Y BBEPX 4Yepes 3aTOMNIEHHYH 3epPHUCTYIO 3a-
rpysky u npu atom 6ap6oTmposanacb BO34yxom. Yepe3 2...3 Hefenu pasBuBannCb MUKPOOPraHW3Mbl, OKWC-
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NAoLWMe CepoBOAOPOA A0 Cepbl U CynbMaToB. [NA MHTEHCU(MKALWUM npouecca B BOAY [06aBNANNCE OUOTreHHble
anemeHThl: a3oT (N) n docdop (P).

Boga ounwanack ot cepoBogopoga Ha 90... 95 % 3a 30 MuH - 1 yac npebbiBaHWA ee B YCTAHOBKEe Mpw
pacxoge Bo3ayxa 3...5 m° Ha 1 ™’ Bogbl. Takas apheKTUBHOCTb He obecneynBana HOPMaTUBHOIO COAepPXKaHUsA
cepoBogopofa B nutbesoit Boge (0,003 mr/n), mMO3TOMy Ha 3ak/l4YMTENbLHOM 3Tane 06paboTku BOAbl Mpegy-
CMaTpMBaNOCh X/IOPMPOBaHNE, KOArynaumua u unbTpoBaHne Yepes necyaHble GUabTPbI

Bnepsble B pabotax I.}O. Acca 0TMeyanocCb, YTO WMHTEHCMBHAsA aspauus He CNOCOBCTBYeT npoueccy
O6MOXUMMNYECKO o4nCcTKN. JaHHbll hakT 6bin nogTBepxaeH B onbiTax ILA. Cokonosoii un .. Kapasaiiko [8].
OnTuManbHbIA 3 (EKT 0HUCTKN 0OHAPYXUBANCA NPU MHTEHCUBHOCTU aspaummn: 1 o6bem Bo3gyxa Ha 1 06bEM
Boabl (rH, = 13... 16). Mpn MHTEHCMBHOI aspauun, paBHoi 10 o6vémam Ha 1 06vém BoAabl (rH, = 20...23),
3(h(heKT OUMCTKMU yxygLancs.

TexHonorus, npegnoxenHas I.KO. Accom, 6bina peann3oBaHa Ha CTaHLMW BOAOMOATrOTOBKM B Benukmx
JNlykax. OAHaKO OHa He WUCKNo4YaeT obpa3oBaHWe 3/1EMeHTapHOW cepbl, NpuAatoLLel Bofe onanecueHLmnio, a oj-
HOCTyneH4aTbll GMOXUMUYECKMIA MpoLecc He obecnevymBaeT CHUXKEHME KOHLEHTpauuu cepoBOLOPOAa A0 HOp-
MaTuBHbIX Tpe6osaHuit (0,003 mr/n). OnbIT paboTbl CTaHUMM B Benukux Jlykax nOCAY>XWJ OCHOBaHMEM A8
pekoMeHAauuy NpuMeHeHNs 3Toli TexHonorun Moco6uem k CHull 2.04.2-84 [9].

Pe3ynbTaTbl 3KCMEPUMEHTANIbHbIX MCCNEA0BaHUI MO ONpefeneHnio BANAHUSA aspalMoHHbIX Npo-
LleccoB Ha cocTaB W CBOWCTBA CEPOBOAOPOAHbIX BO4. [na 601ee MOMHOIO NMOHUMAaHWUA XapakTepa npoTekato-
WMX NPOLECCOB B XOfie aspauun 1 ux BAUAHUS HA COCTaB U CBOWCTBA UCCNefYeMbIX CEPOBOLAOPOAHBIX BOL HaMK
OblNM NpOBefeHbl IKCNepMMeHTallbHble WCCNef0BaHUS Ha peanbHO CepoBOLOPOAHON Bofe cTaHuubl CTapo-
MuHckas KpacHogapckoro kpas. KoHueHTpauns ceposogopoga coctasuna 2,5 mr/n, pH = 8,55, E, = -230 mB.
[ns akcnepvMeHTa B eMKOCTb 0T6Mpanochb 6...8 N1 BOAbl HENOCPELCTBEHHO M3 CKBaXWHblI 06beKTa Mccnefosa-
HWSA, KOTOpPas HenpepbiBHO a3pupoBanacb MUKPOKOMMPECCOPOM B TedeHne 15 4. Uepes onpefeneHHbie npome-
XYTKW BpemeHu (15 MuH) oTéupanuce npobbl BOAbI, B KOTOPbIX onpegensnn pH, KOHUEHTpaLMm pacTBOPEHHOT 0
kucnopoga 0, n ceposogopoga H,S, Temnepatypy, E, n rH.,.

OfHWM M3 OCHOBHbIX NOKasaTesel, XapakTepusyoLwmx crnocoBHOCTb K OKUCNEHNIO TeX WN UHbIX COefUHe-
HWIA B BOAE, SBNSAETCA OKNCNNTENbHO-BOCCTAHOBUTENbHBIVM noTeHuman (Ef,), KOTOpbIA Npy onpegeneHHbIX 3Ha4YeHU-
AX pH onpefenseT coOCTOAHME 3TUX COeANHeHNI (guarpammel Myp6e). bonee onpefeneHHbIM NoKasaTeneM OKUCAN-
TeNlbHbIX WIW BOCCTAHOBUTE/IbHBIX CBOMCTB CUCTEMbI ABMISETCA BennynHa rH,, KoTopas HuBenupyet BansHue pH:

rH, = E/0,029+ 2pH. 1)

CymMmapHas KOHLEHTpauusa cepoBofopoda onpegensnach potomeTpuyeckum metogom ¢ N, N-gumetwmn-
n-theHuneHgnamuHom no P 52.24.450-2010. Mpexzge Bcero, He06X04MMO OTMETUTb, YTO BCE U3MEHEHWS COCTaBa
1 CBOINCTB a3pMpPOBaHHON BOAbl CBSA3aHbl UCKIKOUYUTENBHO C (PM3MKO-XMMUYECKMMM MpoLeccaMu, Tak Kak BBUAY
NpakTUYecKoro OTCYTCTBMSA PacTBOPEHHOr0 KUcnopoga u cepobakTepuii B UCXOAHON BOAe BAUSAHWE GUOXMMMYe-
CKWMX MPOLECCOB He MOXET BbiTb CYLLECTBEHHbIM. Pe3ynbTaTbl MCCIEA0BaHNI NPeACTaBNeHbl Ha pUcyHKax 1 u 2.

0
0 10 20 30 40 50 60 70 30 90 100
t, MTH

Puc. 1. N3meHeHns BennymHbl pH
N KOHLEHTpauun pacTBOPEHHOro Kuciopoga 0, B Nepunog aspaumu
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o) 10 20 30 40 50 60 70 80 90 100
r. MVH

Puc. 2. Vi3aMeHeHVe KOHLEeHTpauum ceposogopoga H,S
1 OKUCUTENbHO-BOCCTAHOBUTE/ILHOTO MOTEHLMaNa B NePUOA aspaLmm

AHanu3 pesynbTaToOB BbINO/NHEHHbBIX WCC/MEA0BaHUIA MOKas3an, 4To 3HayeHue pH uccnegyemoli BOAbl 3a
30-MWHYTHBIA Mepuog aspauny Bo3pacTaeT HesHauuTenbHo (Ha 0,1...0,15), a 3a 15 vaca Ha 0,2... 0,25 egnHuu,.
370 cBMAETENbCTBYET 06 OTHOCUTENLHO HEBOMBLIOM COLEpXaHun CBOBOAHON yrnekncnoTsl (CM. puc. 1).

Mo mepe HacbiWweHMsA BoAbl kucnopogom (4epe3 30 MUHYT) BOAa BHauvane npuobpeTtana YepHOBaTbIA OT-
TEHOK, YTO CBA3aHO C 06pa3oBaHMeM Cynb(MUAOB Xenesa. Mpu nocnefyroLwemMm aspMpoBaHuy Boja CTaHOBKNACH
6enoii, 4TO BbI3BAHO 06pa3oBaHMEM KOMOULHON cepbl. TOMY COOTBETCTBYET M XapaKTep U3MEHEHWs KOHLEH-
Tpauumn cepoBofopofa, KoTopas B nepsble 30 MUHYT 6blna NPaKTUYECKM HEM3MEHHA, a 3a nocnegytowme 60 mu-
HYT cHm3unacb ¢ 2,5 go 0,4 mr/n. Mpu atom E, Bo3poc ¢ -230 go -95 mB, rH, - ¢ 9,2 go 14,3 (cm. puc. 2).

MpakTWyeckn HeM3MeHHas KOHLEHTpauns cepoBofoposa B nepsble 30 MUHYT aspauuu npyu NOCTOAHHO
pacTyleM YpoBHe PacTBOPEHHOr0 KUCM0pOAa CBMAETENbCTBYET O HU3KON 3(h(eKTUBHOCTN ero oTayBku. Co-
rNacHo JaHHbIM B BbllLENpeACTaBAeHHON Tabnuuye npu 3HayeHUsx pH = 8,55 ToAbKO 0KOMO 2 % ero HaxoguT-
Cs B BUAEe PacTBOPEHHOro rasa. A OCHOBHas Macca ceposogopoga (98 %) HaxofuTcs B BuAe ruapocynbdug-
MoHoB (HS~), KOTOpble AOCTAaTOYHO 3((HEKTUBHO OKUCASKOTCA KUC/OPOAOM A0 3/1EMEHTapHON Cepbl, YTO MOA-
TBEPXJAET pe3koe CHUXeHWe cCepoBogopofa B nocnegyowme 60 MUHYT NpU NPaKTUYECKU HEU3MEHHOW KOH-
LeHTpaLun Kucnopoga B Bofe.

MpoBefeHHble NCCNefO0BAHUA NOKasaan, YTO NPW BbICOKMX 3HavyeHMAX pH a(eKTUBHOCTb OTAYBKMW Ce-
poBOLOPOfA BECbMa HU3KasA, a ero OKWUC/IeHWe KWUCNOPOAOM BO3fyXa MPOTEKaeT He MOMHOCTbIO W 3aBUCUT OT
MHTEHCMBHOCTMN ajpauuu v CTENEHWN HacblWeHUs BOAblI Kucnopogom. Mpu HacbiweHun go 50 % ero pactsopu-
MOCTU OKUCNEHME NPaKTUYECKN HE MPOUCXOLMT.

Takum 06pa3om, YCTaHOB/IEHO, YTO OCHOBHOW MPUYMHON 06pa3oBaHWsA TPYyAHOYZAANAemMoi KONAOUAHON
cepbl fABNAETCA MHTEHCWBHAA aspauus obpabaTbiBaeMOil BOAbl, KOTOpas UCNONb3yeTca B 60/bLIMHCTBE METOA0B
OYMCTKMN BOAbI OT CEpPOBOAOPOAA. YAaneHwe KOMNOMAHON cepbl TPe6YyeT MPUMEHEHUS AOMONHUTENIbHbIX MEeTO-
[O0B 04YNCTKM (Koarynsauus, hnoKynsuus, 0CBeT/IEHME).

B 10 Xe Bpems wccnegosaHuamun C.H. BuHOrpafckoro ycTaHOB/IEHO, YTO HMT4YaTble cepobakTepun
OKMCNAIT CepoBoAopos B Ase ctaguu [10]:

2H,S + 0, = 2H,0 + 2S|; @)
2S +30,+2H,0 =2H,S0.. 3)

Oco6eHHOCTb 3TOF0 Mpouecca 3aka4vaeTcs B TOM, YTO B MepBOi CTagMu CEepOBOAOPOJ OKUCAAeTCs Ao
3NeMeHTapHON Cepbl M HakanavMBaeTcs B BUAe rnobyn BHYTPU MUKPOGHON KneTku. Mpw 3TOM KonnougHas cepa
B 06beme BOAbl He o6pasyeTcs. Ha BTOpOW cTagwu Mpu HeAoCTaTKe CepoOBOAOPOAA CepobakTepuu OKUCAAT
BHYTPWK/IETOUYHYIO CEPY A0 CEPHOW KUCMOThI, KOTOpas HelTpanusyeTcs U3bbITOYHON LENOYHOCTbIO BOAbl C 06-
pasoBaHuem 6e3BpefHbIX Cyb(aToB.
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3akstoyeHune. MonyyeHHble pe3ynbTaTbl NPOBEAEHHbIX UCCef0BaHNA AalOT OCHOBaHWE ANs cregytolle-
ro NpesnonoXeHWs: NpyU YMEPEHHOM HacCblLeHWW BOAbl KACNOPOAOM BO3fyxa, 06ecneymBalolleM TONbKO AocC-
TaTOYHble a3pobHble YCN0BUS pa3BMTUS cepobakTepuil, MOXHO peann3oBaTb 3PPEKTUBHbLINA Npouecc 6UoXumMun-
4YEeCKOro OKWUC/IeEHWS CepOBOAOPOJA WM €ro Npou3BOAHbLIX C uKcaumeil o6pa3oBaBLUeiica cepbl BHYTPU MUKPO6-
HbIX KNeTOK. 9TO M03BOAUT u3bexatb 06pa3oBaHMs TPYAHOYAaNseMol KONNOMAHOW cepbl, Kap6oHaTHbIX 06/10-
XXEHWUIA 1 3ara3oBbiBaHWA BO3JYLIHOW Cpefbl CEPOBOAOPOAOM, YTO HEM3B6EeXHO MMeeT MEeCTO MpU UHTEHCUBHOIA
aspauumn. Peannsauus ABYXCTYNeHYaToro GMOXMMMUYECKOTro Mnpouecca MOXeT CYLLeCTBEHHO YNpOCTUTb TeXHO-
NOTUYECKYIO CXeMy, 06ecneynTb rNy60Ky OUUCTKY BOAbl OT CEPOBOAOPOAA 6e3 MPUMEHEHUS XMMUYECKUX pea-
FeHTOB U CHW3UTb ee ce6eCTOMMOCTb.
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THE IMPACT OF AERATION PROCESSES ON THE METHODS AND TECHNOLOGY
OF PURIFICATION OF UNDERGROUND WATER FROM HYDROGEN SULFIDE

Y. SEDLUHO, Y. STANKEVICH

This article considers the nature of the processes during aeration sulfurous waters. The inefficiency of
application of aeration methods of purification of underground waters from hydrogen sulfide as independent is
established. The results of experimental studies to determine the impact and nature ofthe processes during aera-
tion on the composition and properties of hydrogen sulfide waters. It is established that the main reason for
stubborn colloidal sulfur is intensive aeration of processed water is the most widely used methods of water puri-
fication from hydrogen sulfide.
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