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KOATYJIAIHUOHHAS OBPABOTKA BO/IbI PEKH 3AITA/IHASI IBUHA

Kano. mexu. nayk, ooy. JI.I1. KOMAPOBCKHH:
Kano. mexu. nayk, ooy. B J[. OIIIEHKO; T.M. MOHAK
(ITonouxuii zocyoapcmeennslii ynueepcument)

Paccmampueaemcs koacynsiyuonnas oopabomra 600bl KAK HAYATbHBIU 5Man 6000N0020MO8KU, Om 3¢-
GexmusHoCmuy KOmMopou 3a8Ucum 6eCb 0aibHeUuUll X00 N0020mosKu 600bl. IIpedcmasienvl pesyibmamul npoo-
HO20 KOaz2ynuposanus 600vl pexu 3anaonasn [leuna, npoeedennvle 6 pasHvie (hazvl cUOPOLOSULECKO2O PeNCUMA
pexu. B kauecmee KoazynsaHmMo8 NPUHAMbL CEPHOKUCTbILL ATIOMUHUL U NOTUOKCUXTIOPUO ATIOMUHUSL. Yemanogne-
HA UX ONMUMATbHASL 003a, YMO AGNANOCH 3a0auell OAHHO20 UCCIe008aHUs. Bulopanvl oukmyowue nokazamen,
RO KOMOPBIM ONPeOeANACy ONMUMATLHASL 0030 KOA2YISIHMA, —YEEMHOCb U NePMAHSAHAMHAS OKUCTSLEMOCHTb.

Peka 3anannas [IBuHA SBISETCS UCTOYHHUKOM HPOMBIIIJICHHOTO BOJOCHA0KEHHUSI KPYITHBIX HPEANPUITHI
ITonomkoro permona, a mmenno: OAO «Hadtan», HepTexumudeckuii 3aBon «llomumup», OAO «lomomk-
CreknoBosokHo» u TOI] ropona HoBomosnorka. OcHOBHBIE ITOKa3aTeIN KauecTBa BOJbI B peke 3anaanas /[BuHa
(mo maHHbBIM JTabopaTopun 3aBoja «I1oJMMHUp») IpeacTaBiIeHbl B Tabuie 1.

Ta6muma 1 —IToka3aTenn kadyecTBa BoABI B peke 3anagHas [IBuna

HaunmeHnoBanue nokasarenei En. uzm. 3HaueHHst
Bonopoausiit nokasarens, pH ell. 7..8,5
IlepmanranaTHas OKHCIAEMOCTD MrO,/m® 4..50
IIBeTHOCTH rpaj. 50...250
Keneso M/’ 0,2...3
[{e10YHOCTE Mr-9KB/IM° 1..3
MyTHOCTB /v’ 3..9
Cynbdatbt Ml‘-3KB/Z[M3 0,1..0,4
Xnopuabl Ml‘-3KB/Z[M3 0,15...0,3

Bopna B pexe 3amannas JIBMHA OTHOCHTCSI K MQJIOMYTHBIM BOJaM CpellHEH, a B OTAEIbHbIE IIEPHOJIBI T'O-
Ia ¥ BBICOKOM rBeTHOCTH [1]. s CHM)KSHHMSI LBETHOCTH M OPTaHUYECKUX 3arpsS3HCHUM, XapaKTepH3yeMBIX
HepMaHIaHATHON OKHCIIEMOCTBIO, Ha CTaHLMSX BOAOIIOATOTOBKH NPHMEHSIOT KOAryJsSIHOHHYI0 00paboTKy
Bozbl [2-5]. DdhekTHBHOCTh MPOBEACHHUS KOAry ALHOHHOIO MPOLIecca 3aBUCUT OT MHOTHX (aktopoB [2; 3; 6; 7],
TaKHX KaK:

- Temrieparypa 1 pH Bopr;

- HAJIMYME HEOOXOAMMOTO LIEJIOYHOTO PE3epBa,;

- KOJIMUECTBO B3BEIICHHBIX M KOJUIOWIHBIX YaCTHII,

- KOHLICHTPALUsI OPTaHUYECKUX COSIMHEHUH B BOJE,

- IPaBIIIBHBIN BEIOOD 03Bl KOATYJISIHTa M HHTCHCHBHOCTD €I'0 CMEIICHUS C BOJOH;

- HaJIM4We NPeJBAPUTEILHOI0 OKUCICHUS HCXOJHOH BOJBI.

CeromHs MHOTHE IIPOMBILUICHHBIE IPEANPUATHS B KOAT'YJIILIMOHHOM IIPOLiEcCEe B KaUecTBE peareHra uc-
nonb3yoT cyiabdar amomunans (CA), 0AHAKO B MABOAKOBBIN IEPHOI W B XOIOAHOE BPEMs rOJa OYHCTHBIC CO-
OpY’XeHHsI, paboTaloI¥e C MCIOIB30BaHUEM JTAaHHOTO KOAryJsiHTa, B OOJBLIMHCTBE CIydaeB HE MOTYT o0ecrie-
YUTh HEOOXOAMMOE KadeCTBO OYMIIEHHOI BOABI, B OCOOCHHOCTH IO IEpMaHraHaTHOH oOkuciseMocT. Jlis
YAy4IICHUs MpoLecca Koaryysuuu cornacHo [3-5; 8; 9] npumeHsroT BhICOKOd()(EKTHBHBIC PEareHThl, HAMPHU-
Mep, nonuokcuxnopuant anomuHus (II0XA) — HeopraHuvecKre MOIUMEPBI, COACPIKAILIE THIAPOOKHCH XJI0pUIa
IIOMHHUS. DTOT BUJ KOAryJsiHTa o0aaeT psiioM MPEUMYIIECTB [0 CPAaBHEHHIO C IPYTMMH peareHTamMu: oolee
MIMpoKas 00JIacTh NPUMEHEHUsI B MHTepBasie pH; BO3MOXXHOCTH HCIIOJB30BaHMS NPH HHU3KUX TEMIIEpaTypax;
YMEHbIICHHUE J103bI BBOAUMOI'O PEareHra; IocTaBka B TOTOBOM pabo4yeM pacTBOpeE, MO3BOJISIONIAs OTKA3aThCs OT
Ipolecca pacTBOPSHHUS KOATyJISHTA.

B nmanHO# paboTe MPUBOAATCS PE3yNIbTAThl MPOOHOTO KOATYIUPOBAaHUS BOABI M3 3amagHoi JIBUHBI Koa-
T'YJISHTaMH — cylab(aToM aTIOMUHHS M HNOJMOKCHXJIOPUIOM alioMHuHUA. OmpenesieHue ONTHMAJIbHOH HX J03bI
NP KOAryJUpOBaHUU M SBILUIOCH 3a/lauei IIPOBOAMMOrO MCCIeNOBaHUs. [[BETHOCTh M IepMaHraHaTHAs OKHC-
JE€MOCTbh — OCHOBHBIE IT0KA3aTelIH, 110 KOTOPBIM ONpeeNsiiach ONTUMANIbHAs 1032 KOaryJIsHTa.
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HccnenoBarenbckasi 4acTh. B kauecTBe KOAryJIsiHTOB UCIIOJIb30BAIH:

1) cepHOKHCIIBIIA AOMHUHUE 2 COpTa ¢ MacCOBOM J1oJieii okcuia amoMuaus 16%;

2) mommokcuxnopun amomuaus AKBA-AYPAT™10 ¢ maccoBoii moneii okcuma amomunns 10,4% n
wioTHoCTHIO 1,261/CM>,

Jiis mpoBeieHust POOHOTO KOATryJIMPOBaHKsI TOTOBHIICS pa0OYHid pacTBOP KOAryJIsSHTOB C KOHIICHTPAI[U-
eit aktuBHOM yactu o Al,Os, pasHoii 0,1%.

[IBeTHOCTB, IEpMAHTaHATHYIO OKHUCIISIEMOCTh H IIEJIOYHOCTH BOBI ONPEACIIIIA COTJIACHO NMPUHSATHIM METO-
qukam [10—12].MepHble HUITHHIPHI 3AMOIHSUIIN HCclieyeMoit Bojoi o6bemom 1000mit. HazHawanu 5 103 koary-
nsnTa ¢ nHTepBanoM 2...5 Mr/mve. B 1, 2, ... 5i MepHble HHIHHAPH BBOIMIN HA3HAYCHHBIE 10351 KOATYIISHTA.
Jlanee CTEKITHHOM MANOYKON OCYIIECTBIBLIN JIETKOE MepeMelIiBaHre B TeueHne 15 MIHYT, 3aTeM — OTCTanBaHHe
B TeucHre 90 MUHYT, BU3YaIbHO HaOJIIOJas 32 MPOLIECCOM OCa)xIeHHs oOpa3yromieiics B3Becu. [1o ucreueHun
BPEMEHH OTCTAaMBAHUS M3 BEPXHEH YaCTH MWIMHIPOB OTOMpaH NMpoOkl, GUIbTpoBaIH yepe3 OyMakHbIH QUIBTP
«Oerast JISHTa» | MIPOBOIIIIN OIpeelICHHE I[BETHOCTH, IIEPMAHTAaHATHON OKHUCIIIEMOCTH H MIETOYHOCTH.

Peunas Boja ayist mpoBeIcHHS TPOOHOTO KOATYJIMPOBAHKS OTOMpaIach U3 BOJOMPOBOA CHIPOM BOJIBI, IO~
cTynaromiei Ha GUIbTpOBaNBHYIO cTaHIuIo 3aBoaa «[lomumup» OAO «Hadran». OT6G0op BOIBI NPOU3BOIUICS B
XapakTepHBIE TIEPHOABI Toa: 3UMHIOI0 MEXEHB, BECEHHEE I0JOBOJIBE, JETHE-OCCHHIOI MeXeHb. KadecTBo mc-
XOJIHOM BOJIBI IIPUBE/ICHO B Tabmuie 2. Pe3ynpTaThl POOHOTO KOATYITUPOBAHUS IPEICTABICHBI Ha pUCyHKax 1—3.

Ta6muma 2 —KavecTBo ncxoaHoii Boab! pexu 3anaanasi JIpuna

. Jlata oTOopa BOIBI M 3HAUCHHUS TTOKa3aTenel BOIBI
HaumMeHnoBaHue mokasareneit
13.02.2015 10.04.2015 19.11.2015
pH, en. 7,5 7,1 7,9
IIBeTHOCTD, Tpan 146,8 295,13 63
IIepmanranarnast OKMCISIEMOCTD, 1“02/11M3 14,87 28,16 10,7
LL[e/I09HOCTD, MMOJIB/IM® 3,4 1,6 4.4

Ha pucynke 1 mpeacraBiensl pe3ynbTaTsl mpodHoro koarynuposanus (1 —CA; 2 —IIOXA), npoBe/eH-

HOTO B niepuos 3uMHeit mexxenu (13.02.2015).
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a —IIBETHOCTbD, 0— MEPMAHIaHATHASI OKHCJISIEMOCTD; 6 — IIEJIOYHOCTh

Pucynok 1 —3aBucuMocTh noka3areseii KauecTBa BOABI OT 103bI KOATYJISTHTA
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3HauyeHUst ONpeIeNsIeMbIX (BU3UKO-XUMHUUECKUX MOKA3aTelield HCXOMHON BOBI MPEACTABIEHbI B Tabauie 2.
JITst CHIDKCHHMS [BETHOCTH ONTHMANIBbHYIO 103y KoaryisiutoB IIOXA u CA MOXHO HpuHSTH paBHO# 10 mMr/mv®.
IIpu 31oM 3 dpexruBrHOCTs MpuMeneHust [IOXA cocrasuma 84%,a CA — 73%.

W3MeHeHHe MepMaHraHATHOW OKUCISIEMOCTH B HU3y4aeMOM JHAMa30He J[03 KOAryJIsSHTOB HOCHT JIMHEMH-
bl xapaktep. DbHEKTHBHOCTh CHIDKCHHUS [IEPMAHTAHATHON OKHCISEMOCTH TpH o3¢ Koaryisata 10 mr/mv®
cocrasisier it IIOXA — 29%, 111 CA — 13%;npu mo3e koaryisaTa 18 mr/mv® s TIOXA coctapisier 40%,
a 1 CA — 28%.

[onoxuTeapbHbIM MOMEHTOM Jiist Koaryistuta [IOXA MOXHO OTMETHTH TOT (hakT, YTO MPU €ro MpUMEHE-
HHH ILEI0YHOCTh BOJIBI CHIIXKAETCSI B MEHbIIeH cTenenu, yem npu CA.

Ha pucynke 2 mpoHUTIOCTPUPOBAHBI PE3yJIbTAThl IPOOHOrO KOATYJIHPOBAHUS BOJIbI, OTOOPAHHON B mepu-
O] BECEHHETO TMOJ0BOABs Ha peke 3amanuas [puHa (10.04.2015) Du3NKO-XMMUYECKHE TOKA3ATEIH HCXOTHOM
BO/JIbI MPE/ICTaBIICHbI B Ta0UIIE 2.
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a —IIBETHOCTD, 0 — IEPMAHIaHATHAsI OKUC/ISIEMOCTh; 6 — IEJ0YHOCTh

PﬂcyHOK 2 —3aBUCHMOCTb NOKAa3aTeJieil KayecTBa BOABI OT 103bI KOAryJIsIHTa

W3 aHanm3a KoaryJssHOHHBIX KPHBBIX M3MEHEHHUS IIBETHOCTH BOJBI OT J03bI KOAryjsiHTa (puc. 2, a) cie-
JyeT, 9YTO ONTHMaIbHOMN M030# mist koaryissatoB CA u ITOXA sieisercs qo3za 20 Mr/;[M3. ITonyuennas no3a B
2 pa3a 0oJIbIIC MPUHATON MPH KOATYJIUPOBAHUH BOJBI B 3UMHUI HEPHOJ, YTO CBA3aHO C OOJBINECH 3arps3HCHHO-
CTBIO BOJBI B 3TOT Ieproa (cM. Tabi. 2). DPPEKTUBHOCTh IPUMEHEHHS PACCMATPUBAEMBIX KOATYIISIHTOB IPH
no3e 20 mr/am® NPaKTHYECKH OauHaKoBas u coctaniset 1t [IOXA — 92%,a mst CA — 91%.

JIyist cHIDKCHUS TICPMAHTAHATHOW OKUCIISIEMOCTH ONTHMAIBHYIO JI03Y KOAryJISSHTOB MOXKHO TaKKe MPHHSTH
20 Mr/zLMS. D¢ddexTuBHOCTS CHUXECHUS JaHHOTO TIoKaszatens cocraniseT st [IOXA — 66%,11s1 CA — 58%.

Heo0xoauMo OTMETHTE PE3KOC CHIIKCHHE METOYHOCTH BOIBI IIPH MTpUMeHeHHH Koaryisiata CA 1o 3Ha-
uenuii 0,8 MMOJIB/IM®, 4TO MOXKET CBUACTEIIbCTBOBATD O HEOOXOAMMOCTH BBOJA [I0/IEIa9HBAIOLIETO peareHTa.

B nepuon ocenHeii MmexxeHH 0TOOp BOIBI M3 peku 3ananHas Jsuna nmposommics 19.11.2015.

3HaYeHHUS ONPEaCIIEMBIX (DU3MKO-XUMHUYCCKUX MOKa3aTeIeld HCXOIHOM BOIBI IIOKA3aHbI B TAOIHIIE 2.

Ha pucynke 3 npecTaBieHbl pe3y/IbTaThl IPOOHOTO KOAryIUPOBAHUS BOIHI.
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a —IIBETHOCTbD, 0— IEPMAHIaHATHASI OKHCJISIEMOCTD; 6 — IIEJIOYHOCTh

Pucynok 3 —3aBucuMocTh Moka3areseii KauecTBa BOABI OT J03bI KOATYJISTHTA

ITpumenenue koaryasaToB CA u [TOXA moka3ano MpakTHIeCKH OJMHAKOBYIO HHTEHCUBHOCTD CHUKCHHS
uBeTHOCTH (CM. puc. 3, @). OnTHManbHAs 103a KOAry/IsSHTOB IS CHIDKCHHS LIBETHOCTH COCTaBHia 5 mr/mm>,
3¢ dextuBHOCTD Mpu 3TOH n03¢ Wit [IOXA — 64%,11s1 CA — 55%.

CHM)XEHHUE MEPMaHTaHATHON OKUCIISICMOCTH UMEET JIMHCHHBIH XapaKTep Ha BCEM JTUANa30HE U3MCHCHHS
JI03BI KOAryJISHTOB (CM. puc. 3, 6). [I[puMeHeHHe pacCMaTpUBaeMbIX KOATYJITHTOB HE MOKa3ajio WX BBICOKYIO 3(-
(pEKTHBHOCTD CHIDKCHHS [IEPMAHTaHATHOMN OKHCIsieMOCTH. 1Ipi MakcHManbHOM o3¢ 25 Mr/am® s ekTuBHOCTD
IMOXA cocraBuina — 45%,CA — 35%.Ilo-npe’xHeMy LIENIOYHOCTh KOAryJIMPOBaHHON BOJBI HM)KE IPH MCIIOJb-
3oBaanu CA, yem npu [IOXA, HO ocTaeTcst TOCTaATOYHOH, YTOOBI BOAY HE TMOIIETaunBaTh.

3akmouenune. [IpoOHOE KoarynmupoBaHue BOJbI peku 3amnanHas J[BHUHA B MEPUOMbI 3UMHEH MEKCHH, Be-
CEHHETO MOJIOBObS U OCEHHEH MexeHH ¢ mpuMeHenneM koaryiasiHToB [IOXA u CA noxkazano:

1) onTHMAanbHBIE K03 NPUMEHEHHS KOATYIISHTOB COCTABIIAIOT: B IEPHOJ 3uMHei Mexkernn — 10mr/am>;
BECEHHETO TI0JI0BObA — 20Mr/aM>; OceHHEH MexkeHH — 5mr/av®.

2) xoarymnsHt [IOXA o6namaer Gobiielt 3G HEeKTUBHOCTHIO MO CHIDKEHHIO BETHOCTH Ha 7...11%wu 1o
CHIDKCHHIO MTEPMaHTaHATHOM OKHCIsieMocTH Ha 2...16%m0 cpaBHenuio ¢ CA. [IpuMeHeHHe KOaryJsiHTOB JaeT
60pmmiA 3 HEKT M0 CHIKEHUIO IIBETHOCTH BOJBI, Y€M ITEPMaHTaHATHON OKUCIISIEMOCTH;

3) CHIXEHUE MIETOYHOCTH BOABI MeHbIle npu npuMeneHun [IOXA, 0coOGEHHO B MEpHO/] BECEHHETO T10-
JIOBOJIBS, YTO HE TPeOyeT IMOAIIeIaunBaHUs BOIKI.
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Iocmynuna 08.12.2015

COAGULATION WATER TREATMENT OF THE RIVER WESTERN DV INA

D. KOMAROVSKY, V. USCHENKO, T. MONYAK

Coagulation treatment of water occurs at the ilistage of the water treatment and its effectivenes

influences on the entire future course of wateatmeent. The article presents the results of a oéswater
coagulation of the river Western Dvina which wasduacted in different phases of the hydrologicalimesy
of the river. Aluminum sulfate and aluminum polydigride were taken as a coagulant. The objectivéhe

work was to determine the optimal dose of coagul@uor and permanganate oxidation were chosen as

dictating indicators which help to determine thdiofal dose of coagulant.
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