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AHANN3 NMPUMEHEHUA COBPEMEHHbLIX PEATEHTOB

[MposedeHuli aHania egppphekmieHoCMb  BUKOPUCMAHHS  Cy4YaCcHUX
KoazyrnsHmig i orioKyissHmie Ha 80000HUCHUX CmMaHUisiX.
KrnrouoBi cnoBa: koarynsaHTu, rioKynaHTU, ePEeKTUBHICTb OYULLEHHS.

lNpoussedeH aHanu3 3ghghhekmueHOCMU UCIMOb308aHUSI COBPEMEHHbIX
KoaeyrisaHmos U QrioKy1stHmoe Ha 800004UCMHBIX CMaHYUsIX.
KntoueBble crioBa: KoarynsHTbl, PIOKYNSAHTbI, 9PPEKTUBHOCTbL OYNUCTKN.

The article analyzes the efficiency of using modern coagulants and
flocculants at water treatment plants.
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MpupogHass Boga npeactaBnsgeTr cobon  ManoKOHUEHTPUPOBAHHYHO
CYCMNEH3MI0, B COCTaB KOTOPOW BXOAAT rasbl, MUHEparbHble W OpraHuyeckue
BeLleCcTBa, Haxogsawmecs B UCTUHHO PaCTBOPEHHOM, KOMSTOUAHOM M B3BELUEHHOM
COCTOSIHUSAX, @ TaKKe HEKOTOPbIe MUKPOOPraHU3MbI.

Hannuve B BOOe B3BELWEHHbIX BeELLECTB CBUOETENbLCTBYET O e€e
3arpsi3HEHHOCTU  YacTvuamMu  [NKHbI, Mecka, wuna, BoJopocnen w  Opyrumu
BeLLleCTBaMN MUHEPASIbHOMO WKW OpraHn4eckoro npoucxoxgeHus. OCHOBHbIMU
nocTaBLuKaMn OpraHMYecknx MpuMecen B MNPUPOLHYHO BOAY MNOBEPXHOCTHbLIX
MCTOYHUKOB HABMAOTCA MNOYBEHHbBIA TYMYC, MNPOAYKTbl XXWU3HEeLeATEeNbHOCTU W
Pa3NOXEeHUS >KUBOTHBIX W PacCTUTENbHbIX OPraHM3MoOB, MMAHKTOH, a TaKke
ObITOBbIE U NPOMBbILLSIEHHbIE CTOYHbIE BOAbI.

Ana ynaneHns opraHMYecKkux 3arpsi3HeHUn M B3BECU NPU OYMCTKE BOAbI
OTKPbITbIX BOLOEMOB UCMNOMb3YTCA pa3fnyHble MeToAbl: peareHTHble, BKoYas
030HMpoOBaHue,  BespeareHTHble, BKMovasi ~ mMeMbpaHHoe  paspgeneHue,
NOHOOOMEHHbIe, BuocopbumoHHble n gpyrme [1]. OgHako, MO CpaBHEHUIO C
ApyruMn mMeTodamu, peareHTHas obpaboTka BOAbl Hawmna camoe LMPOKoe
pacrnpocTpaHeHue.

KoarynaHtbl, ucrnonb3yemble AOfs  OYMCTKM  BOAbl, AenaTca  Ha
HeopraHuyeckue unn MmHeparbHble (CONM antoMUHUS U XKenesa) N OpraHuyeckue.

K Hanbonee pacnpocTpaHeHHbIM HEOPraHMYEeCKNM KoarynsiHTaM OTHOCUTCS
CEPHOKUCIbIA artoOMUHUK, KOTOPbLIA BbINyCKaeTCA B BuAe KpucTannorngpartos C
pasHbiM cogepxaHnem Morekyn Boabl: Al2(SO4)3-16H20 n  Al2(SO4)3-18H20,
NOSIMOKCUXITOPUS,  antOMUHUA, XIOPHOE U CEPHOKUCIIOE OKUCHOE XXeneso,
CEPHOKNCIIOe 3aKUCHOE Xerie3o, KOoTopble MpPOu3BOAATCH B TBEPAOM KYCKOBOM,
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rpaHynMpoBaHHOM u xugkom Buae [2]. CepHokuCnbIM antoMuHUiA obnagaeT
XOpoLLen Koarynupyrowien, agcopbumoHHon n ocagutenbHon cnocobHocTbio. K
HegoCTaTKaM CEepPHOKMUCION0 asitoMUHUSA OTHOCATCS: HU3Kass 9dEKTUBHOCTD,
BbICOKOE COAEep)KaHMe OCTaTOYHOro anioMUHMA NPU HU3KUX TemnepaTtypax BoAbl,
CUnbHOE CHMKeHne pH BoAabl.

OpraHudeckne KoarynsaHtbl npeactaBnaAoT cobon BogopacTBOPUMbBbIE
3apsiKEHHbIE HNU3KOMOMEKYISIPHbIE nonumepsbl (MONManNeKTponuThLI) c
monekynapHon maccoun 10000...300000.

Bce 6onblee npumeHeHue nonyyaeT nonuvokcuxnopug antoMmuHusa (OXA).
Ha [aHHbI MOMEHT Ha pbliHKE MpeanoXeHbl pasHble ToproBble Mapku OXA ¢
pasHbIM coagepXXaHNeM akTUBHOIO BeLLeCTBa M OCHOBHOCTbIO (Tabn. 1).

Tabnuya 1
Xapaktepuctukm OXA
Toprosasi Mapka OXA Copepxanue, % OCHOEHOCTb,
Al203 SOs3 Yo
Locron L 22,1 0 89
Soltech HB 10,5 1,6 73
PAX -XLI 10 1 70
AkBsa- AypaTt-10 10 0 70
PAC 12,1 0 69
Aqualenc 8,1 2,7 58
WAC 9,9 2,6 55
Aploclar AB 10 2,7 54
Sachtoclar 10 2,7 53
WAC 9,8 2,6 51
PAC 17,3 0 45
AkBa-AypaT-18 17,10 0 43
PAX-18 17 0 40
Aploclar 200 17,2 1,2 40
PAX-21 13,4 0 36
Ekoflock 10,1 0,8 29
PAX-14 13,6 0 26

Mmoponma OXA N0 cpaBHEHUIO C CepHOKUCIbIM  antomuHem  (CA)
COMPOBOXAAETCAA MEHbLUMM CHWKeHneM pH BoAabl, T.K. YacTb XNOPUL-UOHOB Yxe
3aMeLleHbl rMapoKkcua-moHamun, T.e. TemnepaTypa BOAbl OKa3blBaeT MeHblUee
BNUsiHME Ha npouecc rmgponmsa OXA.

B 6onbwmnHcTBe cnydyaeB npu npumeHeHnn OXA copepxaHue oCTaToO4HOro
antoMMHNA B OYULLEHHOW Boae siBnsieTcs 6onee HM3knm no cpaBHeHuto ¢ CA B 10O



Xe Bpemsd, Mpu KOHTAKTHOM (UIbTPOBaHMM MOTEPU Hamnopa W OCTaTOYHbLIN
antoMmnHMn, No cpaBHeHuto ¢ CA nonyyatotces 6onbwmmm [3].

Takne pesynbTatbl MOryT ObITb CRNeACTBMEM  BIIMSIHUSA  HEYYTEHHbIX
nokasaTenen kavyectBa obpabaTtbiBaemblx BOA, pasnnynii TEXHONOIMMN CMELLEHMUS
BOAbl C peareHToM, yCrnoBui o6pa3oBaHns XNonbes u ap.

XXenesocogepxalume KoarynaHTbl UCNOSb3YOTCA B 3HAYUTENBHO MEHbLUENn
cTeneHun, 4em aniomMocoepxallme KoarynsHTbl. ATO CBSA3aHO ¢ 6onee BbICOKUMMU
[03aMK  XenesocodepXKalmnx KoarynsHToB, HeobXoAMMOCTbIO noaAepXaHus
bonee HWU3KMX ONTUMAarbHbIX 3Ha4YeHW pH BOAbI, BO3MOXHOCTbIO BTOPUYHOIO
3arpsi3HeHusi OYMLLEHHOM BOAbI MOHaMU Xenesa [3].

[losa koarynsHTa Ha OCHOBe Xere3a Bblwe B 2 pasa Ao3bl CA. MoxHo
coenatb BbiBOA O HeuenecoobpasHOCTM MPUMEHEHUS Xere3ocoaepKalumnx
KoaryrnsiHTOB B OAHOCTYMNEeHYaTbIX CXemaX, NOCKOSMbKY BO BpeMsi paboThbl usbTpa
BbICOKa BEPOATHOCTb YBeIIMYeHUs COoAepXXaHus Xeresa B BoAe NPU OTKIIOHEHUN
[A03bl KoaryrnsHTta oT onTUMarbHOMN.

BaxHbiM dhakTopom, onpegensiowmmMm  3P@EKTUBHOCTL OYUCTKM BOAbI
HeopraHW4yeckMMn  KoarynsHtamu, 4BndeTca  nogaepXaHue  onTumaribHOW
BeNnuYMHbl pH, KoTOopas oOkasblBaeT BfWAHWE KaK Ha npouecc rugponuaa
HeopraHMYyeckMx KoaryrnsiHToB, Tak M Ha CTeneHb guccoumauumn pacTBOPEHHbLIX
HeopraHM4YeckMx U opraHM4Yecknx BewecTB. Tak, Hanpumep, ryMMHOBbIE KUCNOTbI
npn HU3kux pH guccoummpyroT ¢ obpasoBaHMeM OTpuuaTeNbHO 3apsKeHHbIX
NMONIMMEPHLIX WOHOB, KOTOpble adPdeKTUBHEE yOanAwTCHa  MNONOXUTEIbHO
3aPSHKEHHBIMU OPraHNUYEeCKUMN KoarynaHtamm. OTUM MOXHO 06bACHUTL Gornee
BbICOKYI0 9pDEKTUBHOCTb KOArynsiLMoHHOM OYUCTKN LIBETHbIX BOA B KUCIOM cpeae
C KOPPEKTUPOBKOWN BeNNYMHLI pH nocne oTcTonHuka [2]

Apyrnm cnocobom MHTEHCUPMKALMN OYNCTKM NPUPOAHBIX BOA Koarynsaumemn
ABMSETCA  MCMNOSIb30BAHWE  OPraHMYeCKUX  CUSbHO3apPSHKEHHbIX  KaTUOHHbIX
koarynsHToB, Tuna BI1K-402, koTopble Npy Marnbix J03aX CNOCOOHbI:

— CHM3UTb 3apsg KOMMIOMAHbIX 4YacTul, U BCreAcTBUME 3TOro YCKOPUTb
npouecc cnunaHus 4Yactuy, C obpas3oBaHMEM MUKPOXSIONbEB, a 3aTemM W
MaKpOXJIOMNbLEB;

— BCTynaTb B XMMWYECKOE B3aMMOAEWNCTBME C OPraHMYeCcKMMW aHUOHaMM
T'YMUHOBBIX, (YNbBOKUCIIOT W  Op., HU3KOMOJIEKYNAPHBLIMU  KOMMIEKCHLIMN
aHMOHaMM TSXKenbIX MeTannoB C obpa3oBaHMEM HepPacTBOPUMbIX BELLECTB,
yaansemMblx oTCTanBaHnemM nnu unbTpaumnen.

MpumeHeHne opraHuyeckoro koarynsHta BINK 402 Ha BogonposoaHowm
CTaHUMn MoxeT obecneunTb 6onee rnyboknn n yCcTonumBbin addeKT OCBETIEHMS
BOObl B OTCTOMHMKAxX W Ha CKOpbiXx dunbTpax. Takke npumeHeHue BI1K 402
NO3BONUT CcTabunuanpoBaTb APPEKT OYNCTKM BOAbI N CyLIECTBEHHO 0O6MerymTb
YyCroBMS  3KCMfyaTauum peareHTHOro XO3§IMCTBa, MPakTUYeCcKU MOMHOCTbIO
3aMEeHNB CEPHOKUCIbIN antoMUHUIN

TpaavuMOHHBIMU OITOKYNAHTAMU ABNAKOTCA HEWMOHHBIM Nonvakpunamug v
aKTUBMpPOBaHHasA KpeMHueBas kucnota. OgHako npumeHeHue reneobpasHoro 7-
8% nonvakpunamuga OTAMYaeTcs  TPYAOEMKOCTbO,  HebnaronpuaTHbIMU
ycnosuamun Tpyda, 6onbwimMMyM  pacxogamu  TOBApPHOro Mpoaykta. AKTMBHadA



KPEMHMEeBas KWUCroTa, nofydaemas HernocpeACTBEHHO Ha OYUCTHbIX CTaHUMAX,
obnagana HecTabunbHbIMW CBOWCTBaMW, YTO MPUMBOOUIIO K  CHWKEHWIO
3PPEKTMBHOCTU €€ UCMNOSIb30BaHUS.

Boibop nokynsiHTa, OCHOBHbIM Ha3Ha4YeHWEM KOTOPOro SABMSETCS
YKPYMHEHME  MUKPOXIIONbEB, oObOpasylwuxca B  pesynbrate  rmgponusa
KoarynsaHta, 3aBUCUT OT 3apsja CcKoaryfiMpoBaHHbIX YacTul, MOSEeKynsipHOM
Maccbl 1 3apsaa (ornokynsaHTa, HanMyunsa pacTBOPEHHbIX NPUMeECEN.

lMockonbKy Mpu ONTUManbHOM AN yAaneHus B3BELUEHHbIX BELLECTB UMu
AeUuUMTHOM [03e KoarynsiHTa CcKoarynMpoBaHHble 4YacTuubl MMeET crabbiv
oTpuuaTenbHbii 3apsg ot 3 o 8 mB, Hanbonee apPEKTUBHLIM AOMKHO ObiTb
NPUMEHEHNE  CPEAHEOCHOBHbIX,  CrAabOKaTUOHHbBIX  BbICOKOMOMEKYNSAPHbBIX
dnokynsHToB. Hambonbluee pacnpocTpaHeHne cpean Takux (roKynsaHToB
nonyyunu lpaecton 851, 611, 650, MarHacnok LT-22, LT-22S. X BbICOKYyO
9(pPEKTUBHOCTE MOXHO OOBACHUTH TEM, YTO OHM arnomMepupyroT cBoboaHbIE U
CBSA3aHHbIE B MUKPOXIIOMNbSA KOMMOUAHbIE YacTuULbI.

AHWOHHbIE  WNN  HEWOHHble  ONOKYNAHTBI  OOMKHbl  ObITb  Bonee
3(ppekTUBHBIMM NPU TaKMX [03ax MUHEpParnbHOro KoaryrnsHTa, Korga XMonbs
KoarynsHta  3apsbkeHbl  MOMOXUTENbHO UM HenTpanbHO.  KoCBEHHbIM
AoKasaTeflbCTBOM 3TOr0  SBNSIeTCS BbICOKad 3(PEMEKTUBHOCTb HEWOHHbIX U
cnaboaHMOHHBIX (PNIOKYNAHTOB MPU OYUCTKE BOAbI Pa3finyHbIX BOAOUCTOYHMKOB.

Bbicokasi a(ppeKTMBHOCTb UCMONb30BaHUSA ONA MHTEHCUdUKaLMM OYUCTKU
BOAbl Ha OAHOM UM TOM e BOAOWUCTOMHMKE aHUOHHBLIX W  KaTUOHHbIX
BbICOKOMOSEKYNAPHbIX (PFIOKYNSIHTOB C pa3HOM OCHOBHOCTBIO MOXHO OOBbACHUTH
N3MEeHeHneM KayecTBa BOAbl MO Ce30HaM roga wunu onpeaensowmmMm BAvsHUEM
MOSEKYNAPHON MaccChbl OIIOKYNAHTA, a He BENUYNHbLI 3apsga Makpomornekyn [4].

AHanun3 nmewmxca nybnvkaumMm no O4YnMcTke BOAbl, NOKasbiBaeT, YTO B
OonbLUMHCTBE CriydaeB uUcCCreayetcd  OrpaHUYEeHHOe  KONMMYECTBO  MapokK
KOarynsiHToB U (PfIOKYNSHTOB, YTO He Bcerga MOXeT MPUBECTU K ONTUMasibHOMY
TexHu4eckoMy pelleHuto. CrneagyeT Takke y4uTbliBaTb TPYAHOCTU, OBYCOBMAEHHbIE
6onbLWNUM acCCOPTUMEHTOM pa3HbIX (oMpPM NPOU3BOAUTENEN
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