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IHTEHCU®IKALIA POBOTU CTAHLYI 3HE3AJII3HEHHA
CJIABKOKUCUX NIASEMHUX BOA 3 HU3bKUM JTYXKHUM
PE3EPBOM

B po6oTi HaBeaeHi TeopeTUYHI Ta eKCNepyMMeHTaNbHi AaHi WOoAJo iHTeH-
cudikauii poboTu cTaHuUin 3He3anisHeHHA. BctaHoBneHo, Wo B cyvac-
HUX YMOBaX aKTyaJIbHMM 3aBAAHHAM € NepeBefeHHA eKCTEHCMBHUX Te-
XHOJI0Tii BOQOO4MLLEHHSA B TEXHONOTiI, IKi 3a6e3ne4yoTb BUCOKY LUBU-
OKiCTb OKMCHEHHS CNONYK 3ani3a Ta a30Ty aMOHilHOro, 36inbwyoum
TpUBanNicTb PiNbTPOLUKNY Ta SMEHLUYIOYN €HEeproBuTpaTn. AKTyasb-
HUM NUTaHHAM € NpoBeAeHHA cTabinizauinHoi 06po6ku Boan ansa 3ano-
6iraHHs il NOBTOpHOro 3abpyaHeHHA npoayKTaMu Kopo3ii Tpy6onpoBo-
AiB. 3aNponoHOBaHO BUKOPUCTAHHSA KOMMJIEeKCHOro 6iogi3sunko-
XiMiYHOro MeToay KOHAULIOHYBaHHSA BOAM.

Knwuosi cnoBa: 3anizobakrepii, 6iopeakTop, KanbuMHOBaHa

copa, GionoriyHe 3He3ani3HeHHSA, a30T aMOHINHUA.

Ha cborogHi gnsa 70% cin Ta cenuuw, Micbkoro Tuny B YKpaiHi nig3e-
MHi BOAW € EAUHUM OXKepefioM BogonocTayaHHsa [1]. 3i cneuianbHux Me-
TOLIB 06POOGKM JOCUTb LUMPOKO BMKOPWUCTOBYETHCS 3HE3asli3HEHHA 3a
MEeTO4O0M CMpPOLLEHOol aepauil i3 noganbwnM PinbTpyBaHHAM Kpi3b wap
¢inbTpyloyoro matepiany [2; 3; 4]. MNpoTe, 3riaHO NpMBEAEHUX OAHUX OO-
CnigXeHb epeKTUBHOCTI pobOTM iICHYHUMX CTaHUIA 3HEe3ani3HEeHHSs, Ha
80% i3 HMX HanexxHoro edeKTy BUAANEHHS i3 BOAW CNOJYK 3ani3a He Ao-
caraeTtbca [1]. TakMM YMHOM, PEKOHCTPYKLiA Ta iHTeHcMdiKkauia poboTu
OiYMX CTaHUIM 3He3aNi3HEHHA A8 NoTped Mannx HaceNneHux NyHKTIB €
AKTyaSIbHUM 3aBAAHHSM.

MeTot paHoi pob6oTu € BMGIp ONTUManNbHOrO KOMMJIEKCY METOAIB,
Ons iHTeHcudikauil poboTK CTaHLiT 3He3ani3HEeHHS.

B pesynbTaTi nposeaeHoro B nepioa 3 2011 no 2013 pokn MoOHiITO-
PUHTY SIKICHOIO CKNnagy NiA3eMHUX BOA, HA IKMX Ba3yeTbcs cuctema BO-
AonocTavyaHHsA cMT POKUTHe, 6y/10 BCTAHOBJIEHO, LLO IX MOXJIMBO Kiacu-
dikyBaTh sik cnabkokucni (pH=5,5-6,4), M'ski (K go 4,0 mr eks/gm’), i3
JAYXe HU3bKUM NYXHUM pe3epsoM (J1=0,6-1,18 mr-eks/am’), 3 nigsuwe-
HUMUW BENIMYMHAMU NepMaHraHaTHol okucHocTi (M0=6-7 MFOz/,D.M3). cno-
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nyk 3anisa (o 30 mr/am®), amiaky Ta cipkosoaHio (go 4,0 mMr/am’). 13 ya-
COM y BOJOHOCHOMY FOPM30HTI CNOCTEPiranocs nNporpecykye MOripLieH-
HA AKOCTi BoAM 3a BMicToM aMiaky (Big 0,8 Mr/om® y 2011 poui go
4,0 mr/gm® 'y 2013 poui), KONMBaHHS BMICTY PO3YMHHUX OPraHiuHKUX pe-
YOBMH HaBMaKM Majio TEHOEHLi 00 He3HayHoro 3MeHLleHHsa Big 7 Ao
4,5 MrO,/aM>, ane B okpemi MicsiLi 2013 poky criocTepiranacs nigBULLEHHS
OKMCHIOBaHOCTI 40 6,0 MrO,/am>, BMicT 3ani3a Tex KonmBaBcs 3a ce30HaMu
poky (puc. 1). ¥ 2013-2014 pokax y nia3eMHUX ropusoHTax byna 3acdikco-
BaHa nosiea ¢peHonis (oo 0,1 Mr/gm>). TakUM YMHOM, Nig3eMHi BOAW 04HOYa-
CHO 3HaxXo[ATbCA Nif BMIMBOM SIK aHTPOMOreHHMUX, TaK i NPUPOAHNX 3abpy-

OHEHb, @ TAKOX CXU
Puc. 1. 3MiHa akocTi Bogn y cMT PokutHe B nepiog 3 2011 no 2013 poku

3a po3paxyHKOBUMWU KpuTepiaMn cTabinbHOCTI BoAW — iHOEKCaMu
Jlanxkensbe Ta Pi3Hepa (Iz=10,5) nig3eMHi Boan cBepanoBUH POKUTHAHCL-
KOoro Boao3abopy € HaA3BMYAMHO arpecMBHMMW NO BiQHOLWEHHK 00 Me-
Tany ta 6etoHy (puc. 2). Mpu Iz >8,5 BiabyBaloTbCca npouecy HeaonycTu-
MOr0 CTYMeH KOpo3il MeTany, siki Npu3BoaaTb 40 NOBTOPHOro 3abpyn-
HEHHS BOAM MPOOYKTaMM KOPO3il Ta NIABULLEHHIO CTYNeH0 aBapiNHOCTI
BOLOMNPOBIAHUX MEPEX.

[o cknapy nito4oi cTaHuil 3He3ani3HeHHs B CMT POKUTHe BXogaThb:
n'aTb HanipHux ¢inbTpis | ctyneHo H=3,8 M, d=1,5 M; gBa HanipHux ¢pinb-
Tpa Il ctyneHio H=3,0 M, d=1,5 M; Hacocu Il nigihiomy (K100-65-200 — 1 wr;
KM100-65 — 1 wr); Hacoc npomuBHoi Boaun (K100-65-200); komnpecop
cTucHeHoro noBiTpss PM-3142.01 B KOMNNeKTi 3 ABOMa pecuBepamy,
KOMMNpecop A/ nogadi CTUCNOro NoBiTps Ans NpoMuMBKM GiNbTpiB. 3He-
3apakeHHa BOAW MPOBOAUTLCS [0OABaHHSAM XxJlopHoro BanHa o PYB.
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Mpu BisyanbHOMyY 06CTeXEHHI QinbTpiB Ta QiNbTPYHOYOro 3aBaHTAXKEHHS
i3 KBApLOBOro Nicky 6yso BUABNEHO, LLO 3a POKM eKcnayaTauil BUALLIOB
eKcnnyaTauinHMn pe3epB APEHAXHOI CUCTEMMU, BUMKOHAHOI i3 YOPHOro
MeTany, SAKMW NignNara€e iHTEHCMBHIM KOpPO3il, BPaXOBYKUYM arpecuBHi
BJIACTMBOCTI BXi4HOI BOAM Ta BOAOMNOBITPSAHOI CyMiWi npy npoMuBLi dinb-
TPYBanbHOr0 3aBaHTaXXeHHSA. B pe3ynbTaTi 4oro NopywyeTbCs TEXHO0-
FMYHUN PEXMM, WO NPU3BOAMTL A0 NPOrpecytyol KonbMartauil ¢ineTpy-
BaJIbHOr0 3aBaHTaXXeHHSA. 3a 4Yac ekcnayaTauil TeXHONOorivyHi Tpybonpo-
BOOM Ta apMaTypa 3a3Hanam Kopo3il, Wo NpU3BOANTL 40 He3anaHOBaHUX
BTpaT BOAM.
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Puc. 2. 3MiHa napameTpiB iHOeKciB cTabinbHOCTI BOgM Y CMT POKNUTHe
B nepiog 3 2001 no 2014 poku

B nepiog 3 2010 no 2013 poku 6ynu npoBedeHi 4OCNIAXKEHHS 3 Me-
TOK MOAepHi3auil gitovol cxeMun, 06nagHaHHA Ta BU3HAYEHHS ONTUMalb-
HUX 003 peareHTiB sKi 6 [03BONMAM iHTeHCUPiKyBaTM pobOTy CTaHUil
3He3ani3HeHHa. Ha nepwoMy eTani AocCnigXXeHHs NpPoOBOAMAUCA B Ha-
NPSIMKY MOLUYKY ONTUManbHUX 003 JIyXKHOro peareHTy. [lapameTpu Buxia-
HOI BOOM CKnapanu: 3ani3o 3aranbHe 22,3 Mr/p,M3, nyxHicte 0,78 w™r-
eks/oM°, pH 5,8. lns nigny>eHHs 3acTtocoByBaBca 1% PoO34YMH Kanbuu-
HOoBaHOI coaun. Pe3ynbTatm pocnig)XeHb napaMeTpiB SIKOCTi BoAW nicns
KOHTaKTY i3 3aKpinneHow Ha 3aBaHTa)eHHi 6iopeakTopa Mikpodnopoto
HaBeneHi Ha puc. 3.

3a pe3ynbTaTaMu AOCAIAXEHb, NPOBeAeHUX CYMICHO 3 baKTepiono-
rivHoto nabopartopieto PiBHeHbkoI o6nacHol CEC, 6ynu BcTaHoBneHi on-
TUManbHi NapaMeTpu NYXHOCTI AN PO3BUTKY 3anizobakTepin, fKi 3Ha-
xo0naTbcsA B Mexkax 1,8 — 2,0 Mr-eKB/,u,M3 [5, C. 54-55]. Mpun KoHUeHTpaUil
a30T aMoHinHKuX cnonyk 2,0 - 4,0 Mr/am> PEKOMEHAYETbCA BUKOPUCTOBY-
BaTW MiANYy>XXeHHs nicns biopeakTopa nepen BBeAEHHSAM PO34YMHY Koary-
nanTYy. B uboMmy BunagKky BenumumHa pH B BiopeakTopi 3HWXKYETbCSA [0
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5,5-5,7, WO DA€ MOXMBICTb OKMCHEHHS a30T aMOHIMHUX CAOJYK A0 a30-
Ty 3a peakuicto PenToHa [6, C. 45].

Kounuentpauist Fe mr/am®, ny:xkuictb Mr/am?
£
!

] KU ] %9 kin ki ki
0 20 70 85 140 158 160 210
Jlo3a Na:COs, mr/am®

W ycHicTs, MU/IM &= _pH - koHUeHTpauis Fe, mr/av®

Puc. 3. 3MiHa napameTpiB AKOCTi BOOM MiCNA KOHTAKTY i3 3aKpiniieHow Mikpod-
JIOPOI0 B 3aJIEXKHOCTI Bif, 403U NiOJy>KY04HOro peareHTy

Fe** + H,0, — Fe* + HO" + OH"~ (1)
Fe* + HO® — Fe’* + OH~ (2)

H,0, +HO®* - HO; +H,0
2NH, +2HO; - N, +4H,0+2H"
3a MeHLWNX KOHLUEHTPALiN a30T aMOHIMHMUX CNONYK, ANS iIHTeHCUi-
Kauil npouecy 6ionoriyHoro 3He3ani3HeHHs, [OLUiIIbHO NPOBOAMTM Mone-
penHe Migny»XeHHs BOAM i3 403010 KanbuuHoBaHol coam 20-60 Mr/om’,
NigBULLYYN BENUYUHN NyXHocTi go 1,5-2,3 Mr-eKB/.cl.M3 Ta pH po 6,5-
6,8. BBeneHHa nepep 6/10KOM HGiopeakTopa pPO34YMHY KaNbLMHOBAHOI CO-
OV OOHOYAaCHO HeWTpani3ye 4YacTUHY arpecuBHOro HiOKCUMAOY BYrieuto,
Kopurye 6ikapboHaTHY NYXKHiCTb, aKTUBYE OKUCNIOBANbHI Npouecu 3ani-
306aKTepin. B pe3ynbTtaTi BigOyBa€ETbCSA OKMCHEHHSA OPraHiYHMX PeYOBUH
3 6,56 MrO, /oM’ y BuxigHiin Bogi mo 2,7-2,3 mrO,/am® nicns binbTpis
OpYroro cTyneHs, a3oT aMoHinHMx cnonyk 3 1,8-2,0 Mr/om® Yy BUXiOQHIN
Boai [o 0,6-1,0 mr/am® — nicns biopeakTopie Ta oo 0,55-0,2 mr/am® mic-
na ¢inbtpiB gpyroro ctyneHs [5, C. 56-57]. B uboMy BUNaaKy MexaHi3m
OYMCTKM Big amiaky Ha biopeakTopax Bigb6yBaeTbCs HACTYMHUM YUHOM.
Mpn HaoxomXXeHHiI amiaKy B Mig3eMHi Boau BigbyBa€eTbCs MOro po3yn-

HEHHS 3 NoJaNbLUIMM YTBOPEHHAM a30Ty aMOHINHOIO:

(3)
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NH,OH <> NH; + OH (5)

Mpwn Hapxom)XeHHi BoaW B 6iopeaKTop CMOCTEPIraeTbCA KOHLEHTPY-
BaHHA KaTioHiB NH," HaBKon0 KniTuH 3anisobakTepiit B pesynbTaTi agcop6-
LiMHMX NpoueciB, sIKi BiAbyBalTbCSA 3a PaxyHOK 3HAaXO0OKEHHS Ha iX noBep-
XHi Bii'€EMHO 3apsAAXeHWUX rpyn aHioHiB: PO ;COO ;HS ;0H . CopboBaHi Ta-
KUM YMHOM Ha NoBepxHi Yoxnis 3anizobakTepin kaTioun NH," B nogane-
LUOMY OKWCHIOKTbLCS NPOAYKTaMU 1X BHYTPIKNITUHHOrO MeTaboniamy
H,0,;0":

NH, +H,0 <> NH,0OH

2NH; +H,0, > N, +2H,0+ 6H" (6)
2NH; +30®* >N, +3H,0+2H" (7)

A30T 4YaCTKOBO BUAINSAETLCA Y BOAY, @ YAaCTKOBO HAKOMUYYETLCA B
yoxnax 3anizobakTepin, WO NiIATBEPAXKYETHCA CMEKTPANIbHUM aHani3oMm
GionoriyHol NNiBKM 3 rpaHyn 3aBaHTaXKeHHS BiopeakTopa (puc. 4).

C: \EDAXI2\GENESIS\GENMARS . SPC

kvi20.0 Tile: .00 Thoff:34.52 Det:S00 Apolle XSDD Apolls XResc:128.1 Amp.T:3.30
FS 1 4881 Lfec @ 65.0 Prat:None 19-Har=-2015 18:43:10
Q

Fa

2.00 4.00 €.00 8.00 10.90 12.00 14.00 kaV

Pwuc. 4. PeHTreHocneKTpanbHUM MiKpoaHani3 6ionoriyHoi NNiBKK 3 Fpanyn
3aBaHTaXeHHsA biopeaKTopa cTaHUii 3He3ani3HeHHSA cMT PokuTHe

NMpoBeaeHU 3a [OMNOMOro PacTPOBOr0 €/IEKTPOHHOIO MiKpocKony
Philips cepii XL-30 aHani3 npoMMBHUX BOA Ta GionniBKM rpaHyn 3aBaH-
TaXKeHHs inbTpiB |-ro cTyneHs mokasaB MPUCYTHICTb 3anizobakTtepin
poaiB Gallionella Ta Leptothrix (puc. 5). Mpn BUKOPWUCTaHHI 03 Kanbuu-
HoBaHOT coay Buwe 3a 100 mr/am® pH cuctemm nigsuwyeTbes fo 7,5-
8,3, Wo npu3BoAUTb A0 rajsibMyBaHHA npouecy bGionoriyHoro 3Hesanis-
HEHHS 3 nepeBarok XiMiYHOro OKUCHeHHS. B pe3ynbTati yoro, y Mixno-
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pPOBOMY MPOCTOPi 3aBaHTa)eHHa Biopeaktopa, byne BigbyBaTMCs 3MiHa
CTPYKTYpW ocapy.

Puc. 5. EnekTpoHHe 300paKeHHs CTPYKTYpPU ocady CTaHLUIl 3He3ani3HeHHs
a — NpoMUBHUX BOA Bif biopekTopa, 6000 x; 6 — ocagy B Mi>knopoBoMy npocTopi
$inbTpyoUOro 3aBaHTaXkeHHsa biopeakTopa, 6000 x

3amicTtb 6ioMiHepaniB FeOOH, cTBopeHUX B pe3ynbTaTi XUTTERIANb-
HOCTi KOHcopLiyMiB 3ani3obakTepin [7], yTBOpOETbCA aMOpPOHUIN MYXKUIA
ocap rigpookcuay 3anisa. Pi3HMUSA He TinbKK B 00'€MI, AKMI BiH 3aMMaE,
3aBOSAKM BENUKIN KiNIbKOCTI 3axOnjeHnx MOJSIeKys BOAM | SIK HacnNigoK
WBMOKOMY NMPUPOCTY BTPAT HaMopy Ta 3MEHLIEHHI TpMBanocTi ¢pinbLTpo-
LMKy, ane i B CTPYKTYpi, NTUTOMi NoBepxHi, aacopbuinHnx BRacTMBoc-
TAX Ta 3apaai nosepxHi [8]. Y Bcix Bunaakax ocag, oTpUMaHUA 3aBOSAKM
3anizobaKrepiaM MiCTUTb MiHIMYM rigpokcuay 3aniza Fe(OH); i B ocHOB-
HOMY CKNapa€eTbCs i3 nenigoKpokity y — FeOOH, iHopi 3 retuty a — FeOOH.
Li kpucTaniyHi dopmm 6inbl KOMMNAKTHI, HiXK aMOpdHUIM ocap, i3 rigpooK-

cuay 3anisa Fe(OH); Ta pepuripputy (3160 *91.0) Ha ppyromy eTani 6y-
v npoBeAeHi NiNoTHI GiNbTPOLMKAM 3 METOK A0CNIOXKEHHS ePEeKTUBHO-
CTi BAKOPUCTAHHA KOATryNsSAHTY — OKCUX10pMAY aNtOMIiHI0 ANA OO00YULLEH-
Hs Boau Ha dinbTpax Il ctyneHio (puc. 6).

Pwuc. 6. PesynbTaTtu ninotHoro ginbrpounkny
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Ik BUOHO 3 HaBeAEeHUX pe3yNnbTaTiB — TPMBANICTb GUNBTPOLUKIY B
cepegHboOMy cTaHoBMNa 18-22 rogMHKN, NPUCYTHICTL ABOBAJIEHTHOrO 3a-
nisa y ¢inbtparti 0,68-2,5 Mr/gm® B 0CHOBHOMY Y BUrAISA] 3ani30ryMiHO-
BMX KoMnnekciB (puc. 6, kpua 2). Mpy BBeAEHHI PO3YMHY KOarynsHTy
crnocTepiranacsa gecrabinisauis KonoigHOI CUCTEMM i3 NofanblIMM PO3-
ginom ¢a3 Ha ¢inbTpax Il ctyneHsa (puc. 6, kpuea 3). 3a pesynbTatamu
JOCNigeHb 3anponoHOBaHO TexHonoriyHy cxemy (puc. 7), aky 6yno
BMNPOBAaAXEHO B po60UMI NPOEKT PEKOHCTPYKLII CTaHUil 3He3ani3HEHHS
y 2012 poui. TexHonoris 3axullieHa nateHToM YKpainu [9].

e Rfe——A

—

B3.1 ——  ~e— npowuera eoda

Puc. 7. TexHonoriyHa cxemMa KOHAWLIOHYBAHHS NiA3€MHUX BOA;

1 — HanipHMM aepauinHni 3MilyBay; 2 — biopeakTop; 3 — OCBIT/IIOBaNbHUN
o¢inbTp; 4, 5, 6, 7 — 610KM NPUrOTYBAHHA Ta [03YBaHHSA PO34YMHIB KanbLWHOBA-
HOI coan, KoarynsaHTy, GNOKYNSAHTY, rinoxnoputy HaTtpito; 8, 9,10, 11, 12 — Haco-
cu posatopu; 13 — rigpaBniyHni 3MillyBay aas NPUroTyBaHHS BanHAHOMo po3-
YuHy; 14 — uMpKynauinHum Hacoc, 15 — ¢inbTp, 16 — BUTpaTHUI BaK OCBITNEHO-
ro BanHsHoro po3unny; 17 — PYB; 18 —HC II; 19-20 - 3miwyBaui,

21 - potameTp

BuxigHa Boga no Tpybonposoay B9 3MillyeTbCs 3 NY)XKHUM peareH-
TOM — KanbLUMHOBAHOW COA0K HAAX0AUTb 0 HanipHoro 3MmiwyeBava — 1
obnapgHaHoro gpi6bHobynbbawkoBuM aepaTtopoM. ButpaTta nositps, sike
HaOXoAUTb A0 3MiwyBa4va 1, peryneTbcs 3a AonomMorow potameTpy 21
3@ paxyHOK 4oro 3HayeHHs Eh Ta KOHUeHTpauil pO3YMHEHOr0 KUCHIO B
CUCTEMI NIATPUMYIOTLCS ONTUMANbHUMWN OIS XUTTERIANbHOCTI 3ani3oba-
KTepin. KopuryBaHHs 003 Ta Micus BBEOEHHS KafbUMHOBAHOI COAN He-
00Xi4HO NPOBOAUTM B 3aNIEXKHOCTI Bif KOHUEHTpaLil a30T aMOHIHOro Ta
NY>XXHOCTI NPUPOAHOI BOAW B nepiof ekcnayaTtauii o6nagHaHHsa. Boga i3
3MiHEHUMUW NMOKA3HUKAMWN KUCHEBOrO PEXMUMY, JYXKHOCTI, AMOKCUAY BYr-
neuto, pH - Eh cuctemun Hapgxoontb po BiopeakTtopa 2 fe BigbyBaeTbCs
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npouec @inbTpyBaHHA B HU3XIOQHOMY peXMUMi 4yepe3 nilwaHe 3aBaHTa-
YKEeHHS i3 weuakictio 2,5-3 M/roa. TpMBanicTb KOHTAKTy BOAM, WO 0bpo-
BNAeTbCA i3 KaTaniTUYHOK NNiBKO 3anizobaktepin cknapae 50-55 xB..
Kpuctaniuni popmu biomiHepanis (y - FeOOH, a FeOOH), siki BuainsaoTbCa
B NPOLLECi XKUTTEQIANBHOCTI 3aNi306aKkTepin, € NPUPOOHUMUN KoarynsHTa-
MU i3 BUCOKOK NMUTOMOI NOBEPXHEK KOHTAKTY, Ha SKil BigbyBaETbLCS CO-
pbuis KONOIAHMX YACTMHOK 3aNi30ryMiHOBMX KOMMeKciB. BukopuctaHHs
LLbOro NPUPOAHOr0 KoarynsHTy Ao3Bonutb Ha 20-30% 3HM3UTK BUTpaTy
OKCUXNIOpMAy antoMiHito, AKM BBOAMTbCA nepen pinbTpom Il cTtyneHto i3 go-
3010 (0=10-15 Mr/am’) Ta HeiHOreHHoro ¢dnokynauTa (0=1,0-1,5 mr/am>).
Bona no Tpybonposoay B 9.2 HanpaBnsieTbecsa Ha pinbTpum Il cTtyneHio 3. B
HaadinbTpoBOMY npocTopi ¢iNbTpiB BiAbyBaeTbCsA nNpouec Koarynauii i3
noganblWwmM po3ginoM ¢as B MNiLLaHOMY 3aBaHTaXKeHHi. TpMBanNiCTb KOH-
TaKTy BOOM i3 NilWaHWUM 3aBaHTa)eHHAaM cTaHoBUTb 20-25 xBunuH. Qi-
NbTpaT NPOXOAUTb Yepe3 BY30/ CTabinisauiHoi 06pobku Boan (13-16),
3HE3apaXKyeETbCA PO3YMHOM TiNOXI0pPUTA HATpito Ta BigBOAUTLCA oo PYB
17. NMpomMunBKa inbTpiB — NOBITPSAHO-BOASHA. [Mogaya noBiTpa Ha diNbT-
puv 34iMCHI0ETBCS Mo Tpy6onposoay (AO) pniametpom 80 MM. MNMogaya npo-
MUWBHOI Bogu — no Tpy6onposoay B3.1 Big NpOMUBHMX HAcoCiB. IHTEHCHKB-
HicTb nopavi Boau 18 nlcm?,

Ckup BignpaubOBaHMX NPOMUBHUX BOJA BifOYBa€ETbCS MO TEXHON0-
riyHomy Tpy6onpoBogy K3 B icHytuMn 36ipHUMMA KaHan, 3BiAKW BigBO-
OWTbCS 3a MeXi cTaHuil. Byson ctabinizauinHoi o6pobkm Boan npusHa-
YeHO ANs 3axXUcTy BOAOMPOBIAHUX Tpyb Ta obnagHaHHA Big Koposii. B
SIKOCTi JIY>KHOrO peareHTy BMKOPMUCTOBYETbCSA KanbLUMHOBaHa copa abo
raweHe BanHo.

BucHoBKK. 3a pe3ynbTaTaMu Jocnig)KeHb BCTAHOBMEHO, WO Nif3e-
MHi BOAW CMT POKUTHE Haa3BUYaMHO arpecuBHi 4o MeTany, MiCTATb 3Ha-
YHi KOHUEHTpaUil cnonyk 3ani3a, a3oT aMoOHiHOro, 3anisobakrepin. 3a-
NMPOMNOHOBAHO iHTEHCUMPiKyBaTU Po6OTY Ait0Y0I CTaHUiT WSAXOM nepeob-
NapHaHHA 11 i3 CTaHAAPTHOI TEXHOMOriT 3He3ani3HeHHS 00 TexHonoril 6io-
JNIOriYHOro 3He3ani3HeHHs i3 0AHOYACHUM BUAANIEHHSAM a30T aMOHIMHOTO.
BcTtaHoBneHi onTMManbHi napameTpun 6ikapboHaTHOI NyXHOCTI Ans po3-
BUTKY 3ani300aKTepii, a TaKoX [03 NYXKHOro peareHTy — KanbLMHOBAHOI
coau, HeobxigHoro anga it KOpUryBaHHs. B 3aneXHocTi Big KOHUEHTpaUin
Q30T aMOHINHUX CMNOJNIYK BM3HA4YeHi ONTMManbHi TOYKN BBEOEHHS Kalb-
LMHOBaHOI coan. HaBeoeHi MexaHi3MU OKUCHEHHS a30Ty aMOHINHOro B
biopeakTopi. BcTaHOBNEHI CyTTEBI Bif'EMHOCTI CTPYKTYpPW YOXAiB 3ani3o-
bakTepin Big aMopdHOro ocany riopooKCcuAy 3anisa, AKUM yTBOPHETHLCS
npu 3BWMYAMHOMY OKWCHEHI 3aniza KuWCcHeM noBiTps. Po3pobneHa Ta
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BMNPOBaAXeHa B po604MM NPOEKT TEXHOJIOMNYHA CXeMa KOHANLIOHYBaHHS
nig3eMHux Bof 3 6110KoM cTabinizauinHoi 06pobKM.
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NMOMOry y NPOBeAEeHHi PEHTreHOCNEeKTPasbHOrO0 MikpoaHanily bionoriyHol

NNiBKW 3aBaHTaXKeHHSA biopeakTopa.
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OPERATION OF STATION FOR DEIRONING WEAK ACID UNDERGROUND
WATERS WITH LOW ALKALI RESERVE

The paper studies the change of groundwater quality of the water
supply system of the town of Rokytno. It is established that the water
aggressive to metal and concrete. Water containing elevated
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concentrations of iron, ammonia, hydrogen sulfide, iron bacteria.
Researched optimal for the development of iron bacteria the values of
bicarbonate alkalinity of the water. Conducted studies to determine
optimal doses of soda ash, coagulant and flocculant. The optimal entry
point of soda depending on the concentration of ammonium nitrogen.
Given the mechanisms of purification from ammonium nitrogen with
the participation of iron bacteria. The results of X-ray microanalysis
biologichesike film bioreactor. Studies with the scanning electron
microscope shows the presence and in the bioreactor of iron bacteria
of the genera Gallionella and Leptothrix. Shows the difference
between the structure of the precipitation obtained by biological and
chemical oxidation of iron. Developed and implemented in the working
draft of the technological scheme of underground water conditioning
unit with stabilization treatment.

Keywords: iron bacteria, bioreactor, soda ash, biological iron removal,
nitrogen amonini.

KeapTteHko A. H., K.T.H., aoueHT (HaunoHanbHbIN yHUBEpCUTET
BOOHOMO X034MCTBA U MPUPOAONO0SIb30BaHus, r. POBHO)

WHTEHCU®UKALUA PABOTbI CTAHLIMA OBE3)XENE3UBAHUA
CJIABOKUCIbIX NOA3EMHbBIX BOA C HU3KWUM LLEJIOYHbIM
PE3EPBOM

B pa6ote npuBeaeHbl TeopeTUHECKME M IKCNEPUMEHTaNIbHbIe AaHHble
no MHTeHcMPpuKauum paboTbl cTaHUUM 06e3)KenesnBaHusa. YcTaHoBne-
HO, YTO B COBPEMEHHbIX YCJIOBMAX aKTyasibHOM 3apayen aBnseTcs ne-
peBoA 3KCTE@HCUMBHbIX TEXHOJIOrUI BOA0-OYMCTKU B TEXHONIOMUU, KOTO-
pble 06ecne4ynBaloT BbICOKYI0 CKOPOCTb OKUCJ/IEHUS COeANHEHUM XKene-
3a M a30Ta aMMOHUMHOrO, YBeJINYMBas NPOAOCJIKUTENIbHOCTb PUNbTPO-
LMKIOB, YMEeHbLUasA 3Hepro3arpaTbl. AKTyasibHbIM BONPOCOM AIBNAETCSA
npoBeaeHue ctabunusaumoHHom o6paboTku Boabl ANA NpepoTBpalle-
HUA ee NOBTOPHOro 3arpsi3sHEHUS NPOAYKTaMM Koppo3uu Tpy6onpoBo-
noB. NpeanoxeHo ncnosb3oBaHMe KOMMJIEKCHOro 6uo¢dpusmko-
XMUMUYECKOro MeToAaa KOHAULMOHUPOBAHUSA BOAbI.

KnrwueBbie cnoBa: xxenesobakrepum, 6uopeakTop, KaJbLULMHUPOBAHHAasA
copa, 6uonornyeckoe obesrxkenesmBaHus, a3soT aMMOHUWHbBIN.
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