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NOBbLIWEHUE 3PPEKTUBHOCTU PABOTbl KOHTAKTHbIX
OCBETJIUTENEW NP NOArOTOBKE NUTLEBOW BOAbI

PaccmompeHbl  80MpoChkl, C8513aHHbIe C UCIO/Ib308aHUEM KOHMAKMHbIX
oceemnumeneli npu nodzomoeke nNumMbeeoli 800bI C  PUMEHEeHUEM
KOHUEeHMPUPOB8aHHO20 pacmeopa cyrbgama amoMUHUS.

KnioueBble crioBa: KOHTakTHas Koarynsuusi, KOHTakTHbIA OCBETNUTENb,
pacTBop cynbgaTta arMUHUSA, KayecTBO unbTpaTta, WHTEHcudUukaums
MPOLIECCOB OYMCTKU BOAbI.

Po3zanisiHymi  numaHHs, r1oe'si3aHi 3  8UKOPUCMAaHHSIM  KOHMakmHuUx
oceimmogayie  npu  nideomosyi  nUMHOI 800U i3  3acmOCyBaHHSIM
KOHUEeHMpOo8aHO20 PO34UHY cyribghamy arntoMiHito.

Krnio4yoBi cnoBa: KOHTaKTHa Koarynsiuid, KOHTakTHUIA OCBITIOBaY, PO34nH
cynbaTy antoMiHito, SKICTb inbTpaTy, iIHTEHCUMIKaLis NpPoUeciB OYULLIEHHSA BOAM.

The questions related to the use of contact clarifiers in the preparation of
drinking water with the use of the concentrated aluminum sulfate solution are
considered.

Key words: contact coagulation, contact clarifier, aluminum sulfate
solution, filtrate quality, intensification of processes of water treatment.

MeTog O4YMCTKM BOAbl, OCHOBAHHbLIN Ha WCMNOMb30BaHUW  ABMEHUSA
KOHTAKTHOW KoarynsiumMm, HasblBaeTcs METO4OM KOHTAKTHOro ocBeTrieHus. [JaHHbIn
MEeTO[ B COCTOSAHUN 06eCneyYnTb BbICOKMA U YCTOMUYMBLIN 3GdEKT NPpU pasnnUYHbIX
N3MEHSAILLNXCA NO Ce30HaM roga PU3NKO-XMMUYECKUX YCNOBUAX Koarynauum, c
MEHbLUMMX [03aMu  KoarynsaHta, 4em B OObl4HOM CXeMe O4YUCTKM BOAbl C
oTCTauBaHuem n punstpaumen [1].

KoHTakTHble  ocBeTnuTenu npeacTtaBnAlT  cobon  coopyXeHusa  ans
ocsBeTneHnss n obecuBeymBaHMs BOAbl, COBMeLLawwme (YHKUUMK  Kamepbl
Xnornbeobpa3oBaHnsi, OTCTOMHUKA U CKOPOro (hunbTpa; ABMASKTCA PasHOBUMAHOCTLIO
ckoporo  hunbTpa. PaboTalT  KOHTaKTHble  OCBETNIMTENWM N0 NPUHUMNY
uUnbLTPOBaHWS B HanpasneHnn yobiBatoLWEen KpYNnHOCTU 3epeH Yepes Crion 3arpysku
BONbLUION TOMWMHBI; AEACTBUME UX OCHOBAHO HAa MPUHLMMNE KOHTAKTHOW Koarynaumu,
KOTOpas NPONCXOAMUT Npy PUNLTPOBAHWUM BOAbI YEPES3 3EPHUCTYIO 3arpysky.
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KoHTakTHble ocBeTnuTenn Lenecoobpa3Ho NPUMEHATb B OAHOCTYNEeHYaTbIX
CXemMax OYUCTKM MaroMyTHbIX LBETHbIX M MYTHO-LBETHbIX BOA, Koraa obuiee
coepxaHne B3BeLLEHHbIX BELLECTB B NOCTyNarLen Ha KOHTaKTHbIE OCBETINTENN
BOAE, BKMYas B3BeCb, OOpasywollytocsa B pesynbTaTe BBeAEHWS B BOAY
peareHToB, He npesbilwaet 150 mr/n. MNpu GonblieM cogep)xaHum B3BECU B BOAE
pes3Ko BO3pacTaeT pacxo BoAbl HA NPOMbIBKY KOHTaKTHbIX OCBeTnuTenen [2].

lMpenmyliecTBa MeToda KOHTAKTHONO OCBETNEHUA BOAbl, 3akroyaroumecs
B MPUHUUNUANBbHOM BO3MOXHOCTU OCBETIIEHUS BOAbl B OOHOM COOPYXEHUH,
YMEHbLUEHNUN [03 KoarynsHTa, BO3MOXHOCTM MOMyYeHUs BbICOKOro adekra
OoCBeTNeHust Boabl 6€3 NpUMEHEHUs1 Kaknx-nmbo AOMONMHUTENbHbLIX PeareHToB W,
HaKOHel, B BO3MOXHOCTU OCBETNEHUS BOMbLUMX MAcC BOAbl NPU MUHUMAanbHbIX
notepsx  Hanopa, TpebylT NPUMEHEHUA  crneumaribHOro  COOPYXEeHus,
OTBeYalLero 3akOHOMEPHOCTAM KOHTaKTHOM Koarynsumn. PagukanbHOW mMepom
yBENMUYEHNA TPA3EEMKOCTU  3arpys3km 4BnsgeTcs  (punbTpoBaHWe BOAbl B
HanpasfieHMn yObiBalOLWEen KPYNHOCTU 3epeH, 3TOT NpuMHUMN UMeeT MeCcTo B
KOHTaKTHOM OCBeTnnTene.

PaccmoTtpeHne onybnukoBaHHbIX paboT [3, 4, 5] nossonseT BbIAENUTb
cnegyowme MeToabl UHTEHCU(PUKaLKUKM npoLecca OCBETIIEHNUS BOAbI B KOHTAKTHbIX
ocBeTnuTensx.

— (bmnbTpoBaHME B HanpaBneHun yobiBatoLen KpynHOCTN 3ePEH 3arpysku, a
TaKKe ee YyKpynHeHue C OOHOBPEMEHHbIM YBENNYEHNEM BbICOTbI CMOSA C LEfbto
CHWXXEHUS1 MHTEHCUBHOCTM MPMPOCTa NOTEPb Hamnopa 3a CYET paccpeaoToyveHust
3arpsisHEHM B BO3MOXHO Bornbliem obbeme (Hanbonee yoayHo 3TO peannsyeTcs
B KOHTAKTHbIX OCBETNIMTENSAX);

— NPUMEHEeHME pasnnyHbIX cnocoboB npeasapuTenbHon 0b6paboTkn Boabl C
Uenbl yBenuMyeHuUst MSIOTHOCTU U MNPOYHOCTM 3adepXuBaemblX PUABTPOM
3arpsisHeHuin, 6onee paBHOMEPHOro UX pacnpegeneHus B Tonwe ounbTpyroLwero
cnos;

— MPUMEHEHMe [ONna  3arpys3kMm 3€epHUCTbIX MaTepuanioB C  BbICOKOW
MEXX3epPHOBOW NOPUCTOCTHLIO U Pa3BUTON yAeSTbHON NOBEPXHOCTLIO.

Ycnosuamn adpdekTMBHON paboTbl KOHTAKTHbLIX OCBETNUTENEn SABNSAKTCS
cobniogeHne yCTaHOBEHHOW CKOPOCTU (PUNbTPOBaHUS, BbIBOP ONTUManbHbIX 403
peareHToB, a Takke CBOEBPEMEHHas U KayeCTBEHHasi MPOMbIBKA U COXpPaHEHne
3arpysku B HagnexatllemM CaHUTapHOM N TEXHUYECKOM COCTOSIHUMN.

AHanus cywecTBylOLWMX METOAO0B MNOBbIWEHUS 3PPEKTUBHOCTM paboTbl
KOHTAKTHbIX OCBETNUTENEN MnoKasblBaeT, YTO BeCbMa akTyalibHbIM SABNAETCS
pa3paboTka HOBbIX, Oonee 3M@PEKTUBHBLIX Kak MO KanuTanbHbIM, Tak WU MO
3KCnsyatauuoHHbIM  3aTpataMm, MeTo4OB, WHTEHCUUUMNPYIOLWMX NpoLecchl
KOHTAKTHOM Koarynsiuun, K 4YUCIy KOTOPbIX OTHOCUTCHA paccMaTpuBaeMmbii B
AaHHon paboTte MeToa o00paboTkMm BOAbI KOHUEHTPUPOBAHHLIM  PaCTBOPOM
KoarynsiHta, KOTOpbIA NO3BOSISIET YNYyYLWUTb Ka4yecTBO BOAbl, CHU3UTb pacxoabl
peareHToB, YMEHbLUMTb rabaputbl OTAESNbHbLIX COOPYXEHUA  peareHTHOro
X0341CTBa, CHN3NTb ce6EeCTOMMOCTb OCBETNEHHON BOAbI.



WccnepoBaHusa npoBogmnmch Ha niabopaToOpHON yCTaHOBKE, COCTOSILLEN M3
ABYX CTeKIsiHHbIX KONOHH anameTtpom 100 mm u BbicoTor 1000 MM, 3anofTHEHHbIX
kBapueBbiM neckom d = 0,5...1,2 MM, daes = 0,7...0,8 MM, BbicoTon 800 mMm.
dunbTpoBaHME OCYLLECTBNAETCH CHU3Y BBEPX, CKOPOCTb (OUIbTPOBAHUSA He
npesbiwana 1 M.

Bo Bpems npoBegeHusi onbiTOB (PUKCMPOBANoCb KavyecTtBo dounbTpaTta u
noTeps Hanopa B 3arpy3ske. KayectBo dpusibTpaTa OLeHNBanoch NyTemMm naMepeHus
KoadduumeHTa ocnabneHmss cBeta C MOMOLLB (POTOSNEKTPOKONOpMMETpa.
MoTepn Hanopa onpegensnucb NO AaHHbIM MbE30OMETPOB MbE30METPUYECKOIO
wuTa.

KauecTBeHHas xapakTepucTuka nccnegyemMmon Bogbl npuseaeHa B Tabn. 1.

Tabnuya 1
KayecTBeHHasi xapakTepucTuka nccneayemou Boabl
MNokasaTtenu
Ne HanmeHoBaHue MarnomyTHas MyTHO-
n/n nokKasartersd LiBEeTHad LiBETHa4d
BOdA BOda

1. | Temnepartypa, °C 9,5...10,1 9,5...10,1
2. | CoaepxaHue B3BeLLEHHbIX BelecTs, Mr/am3 12,5 55

3. | LUBeTHOCTb, rpaa. MNKILLU 75 90

4. | pH 71...7,3 7,1...7,3
5. | Obwas xecTkocTb, Monb/Am3 3,7...4,1 3,8...4,2
6. | llenoyHocTb, Monb/am3 24..2,8 25...2,7

KoHueHTpauma pacTtBopa koarynsHTa He npeBblwana 25%, posa
KoarynsHTa cynbdarta anoMuHma — 45...70 mr/am3, cuntas Ha YACTbIA NPOAYKT.

BrnnsiHne koHUEHTpMPOBaHHOrO pacTtBopa cynbdarta antoMUHUS Ha OYUCTKY
ManoMyTHbIX LIBETHbIX BOA npuBeaeHa B Tabn. 2, KpUBble KOHTAKTHOM Koarynsaumm
ANs MyTHOLIBETHOW BOAbI NMOKa3aHbl Ha puc. 1.

AHann3  ONbITHbIX  AaHHbIX  MNOKasblBaeT, 4YTO  UCNOSb30BaHue
KOHLIEHTPMPOBAaHHbIX PacTBOPOB KoaryrnsHTa cynbgarta anioMUHUA MNO03BONseT
CHM3UTb ero Ao3bl B cpegHeM Ha 20...25% 6e3 yxyAweHusa kavyecTtBa OYMCTKM
BoAbl. Tak, Npu KoHUeHTpauumn pacteopa 10% u gose ero 45 mr/am3 cogepkaHue
B3BELUEHHbIX BelwecTB W LUBETHOCTb OCBETNIEHHOW BOAbl COCTaBnseT
cootBeTcTBEHHO 5,1 wmr/gm® wn 25 rpaa. [MKLW. Mpu obpaGotke BoAbl
KOHLUEHTpMpoBaHHbIM 25% pacTBOPOM KoarynsiHTa coaepXaHue B3BELUEHHbIX
BELLECTB N LUBETHOCTb OCBETNIEHHOW BOAbl HAXOOATCHA Ha MPEeXHeM YypoBHe, Mnpwu
9TOM CHMXeHMe A03bl KoarynsaHta coctasnseT 28,5%.




Tabnuya 2
BnusiHne KOHUEHTpaUun pacTBOPOB KoarynsHTa cynbdarta antoM1MHUA
Ha OUYMCTKY MaNoMyTHbIX LBeTHbIX BOA
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Puc. 1. KpuBble KOHTaAKTHOM Koarynaumm ans MyTHO-LIBETHOM BOL,

KpI/IBbIe KOHTaKTHOM Koarynauum (pI/IC. 1) no3BONAKT cAenaTtb BbIBOA, YTO
06p860TKa BOAbl KOHUEHTPUPOBAHHbIM pPACTBOPOM KoaryndaHta Ha | ctagun
Koarynaumm He OKa3blBaeT CyuleCTBEHHOE BJIMAHME Ha KadyeCTBO CbI/IJ'IpraTa,
3aTteM nocre onpegerneHHoro 3HavYyeHunda aOo3bl KOHUEHTPUPOBAHHOIO pacTBopa




KoarynsiHta Ka4yecTBO dunbTpaTa yrnyywaeTca W yMeHbLlaeTCsd pacxopq
koarynaHta 6e3 yxydweHus kadecTBa cunbTpaTta. AHanmn3 KpuBbIX KOHTAKTHOW
Koarynaumm nokasbiBaeT, YTO 30Hbl KOHTAKTHOW Koarynsuun npyv UCnosib3oBaHum
KOHUEHTPUPOBAHHbLIX PacTBOPOB KoaryrsHTa WMEKT HECKOSIbKO MEHbLUYHO
BENMUYMHY, 4Yem npu obpaboTke BoAbl pacTBopamMu koarynsgHta 6onee HM3KoW
KOHUEHTpauuMn, 4YTO [0CTaTO4HO XOPOLUO corfacyetcs C  uccnenoBaHUsiMU,
BbInonHeHHbIMU J1.A. Kynbckum n gp. [6].

OnbITHbIE AaHHbLIE MOKa3bIBalOT, YTO UCMOMb30BaHME KOHLUEHTPUPOBAHHOIO
pacTBopa KoarynsHTta cynbgaTta amtoMUHUSA MO3BOMSET CHU3UTbL [03bl ero B
cpegHeMm Ha 20% 6e3 yxydweHus KayecTBa OCBETMIEHHOW BoAbl. Tak, npu
KOHUeHTpaumn koarynsHta 10%, coaepXaHue B3BELIEeHHbIX BeLlecTB B
ocBeTneHHon Bofe coctasnseT 5,1 mr/am3 1 useTHocTb Boabl — 25 rpaa. MK, a
npwn KoHUeHTpauum koaryngaHta 20...25%, cogepaHue B3BELUEeHHbIX BEeLecTB U
LIBETHOCTb BOJbl COCTaBNsAeT, cooTBeTCTBeHHOo, 4 mr/am® n 18 rpaa. MKLLU. Mpwu
CHWXKeHUn p[o3bl KoarynsHTta o 35% coaepxaHuve B3BELUEHHbIX BellecTB B
ocseTnaemoln Boge coctaenset 4,1 mr/am3, usetHocTb — 23 rpaa. MKW, T.e.
HaxoauTcsa Ha ypoBHe 100% pacxofa koarynsiHTa.

BbiBog

Mcnonb3oBaHMe KOHLEHTPUPOBAHHOIO pacTBopa KoarynsiHta cynbdarta
antoMMHUA  MO3BOMSAET WHTEHCcMdMUMPOBaATb MPOLIECCHl  OYMCTKM BOAbl B
KOHTAKTHbIX OCBETNUTENSIX, YTO HaxoOMT BbIpa)XeHMe B MNOBbILEHUN KadecTBa
OCBET/IEHHOM BOAbI M CHUXXEHME pacxoda KoarynaHta B cpeaHem Ha 20...25%.
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