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METOAbI U COOPYXEHUA ONA NOBLILUEHUA 3®®EKTUBHOCTU
PABOTbl CUCTEM NPOU3BOACTBEHHOIO BOOOCHABXEHUA

Po3arsHymo mexHidyHi 8UPILUEHHS 3 OYUWEHHST CMIiYHUX 800 MpOMUCIO8UX
nidnpuemcmes 8 cucmemax 8upobHU4Y020 B00oriocmavyaHHs, Wo 00380/15HMb
nidsuwumu HaditiHicmpb ix pobomu. OCHOBHUMU HarnpsiMmamu rid8UUEHHST PIBHS
IHmeHcuikauii cucmem 060pomHO20 eo0orocmadaHHs rnepedbadyaembcs
nid8UW,EHHSI CMYNEeHI0 OYUUWEHHS CMIYHUX 800 3 BUKOPUCMAaHHSIM peazeHmig ma
8rposadXeHHsT eKkosio2o-besneyHux criocobie nepepobrieHHs pidKux eidxodie
MPOMUCI108020 8UPOBHULUMEA.

KnrouvoBi cnosa: BUPOOHMYE BOAOMNOCTa4YaHHs, obopoTHe
BOAOMNOCTA4YaHHS!, OYMLLEHHST CTIYHMX BOA, MPSAMOTOYHI, MNOCNiAOBHI, OBOPOTHI Ta
KOMBiHOBaHi cucTtemu.

PaCCMOITlpeHbI mexHu4ecKkue peweHusd o4yucmkKu  CMmMOYHbIX 800

MPOMBIWNEHHbIX  npednpusmud 8 cucmemax  pou3BodCMeeHHO20
8000CHabXeHUSsI, KOMOpbIe M0380JISIIOM 108bICUMb HA0EXHOCMb UX pabomel.
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OCHOBHbLIMU HarpaseHusiMu rnoebileHuUs1 aghgpekmusHocmu pabomsl cucmem
obopomHoao 8000CHabxeHusi npedycMampueaemcsi ygsesiudeHue cmerneHu
OYUCMKU CMOYHbIX 800 C UCIMO/b308aHUEM pPeazeHmo8 U 8HeOPEHUE 3KOJ1020-
b6e3onacHbIx crocobos rnepepabomku XKUOKUX 0OmMX0008 MpPOMbIWIIEHHO20
rnpoussodcmaa.

KnioueBble cnoBa: npou3BOACTBEHHOE BOAOCHabxeHune, 0060poTHOE
BOJOCHabXeHMe, O4YMCTKa CTOYHbIX BOA, NPSIMOTOYHbIE, MNOCNeaoBaTenbHbIE,
000OpOTHbIE N KOMOMHNPOBAHHbBIE CUCTEMBI.

Engineering solutions for the purification of industrial wastewater in the
systems of the recycling water supply are presented. The solutions enable to
increase the systems dependability. The main directions for improvement of water
recycling systems intensification are provided. They are the increase of the degree
of waste water purification by means of the reagents application and introduction
of the environmentally friendly ways for industrial waste processing.

Key words: industrial water supply, recycling water supply, purification of
wastewater, once-through, serial, circulating, combined water supply systems.

BBeneHue. VIHTeHcudmkauma un  3(P@EKTMBHOCTL paboTbl CUCTEM
BogoobecrneyeHnsa €BMSETCA OAHOM U3 BaXHEWUWuX npobrnem, kKoTtopasi CTOUT
nepen BOOOXO3SIMCTBEHHbIM KOMMMEKCOM Hawen cTpaHbl. OOHUM M3 OCHOBHbIX
BOMPOCOB 3KCnslyatauum CUCTEM BOAOCHADXeHUA sBRASeTCA pauuoHanbHoe
NCronb3oBaHMe BOOHbIX PEecypcoB, pellaemMoe 3a CYET TEXHOMOrMYecKuXx,
3HEPreTUYEeCKNX W IKOHOMUYECKMX MeponpuaTuin. [lpn nNpoekTupoBaHMn U
aKkcnnyaTaumMm CUCTEM TMPOM3BOACTBEHHOINO BOAOCHAGXeHMsi rnaBHas poSib
OTBOAUTCA MeTodaM W COOPYXEHUSM, OPUEHTUPOBAHHBLIM Ha MOBbIWEHME
3P EKTUBHOCTN 0OpabOTKM N NOBTOPHOMO MCMOSb30BaHUSA CTOUHbIX BoA [1, 20].

B CTpykType npOMBbILLAEHHOMO MPOU3BOACTBA CUCTEMbI OBOPOTHOrO
(paunoHanbHOro, 3aMKHYTOro, NOBTOPHOMO) NCNOSb30BaHWS BOAbI UTPaKOT BaXKHYHO
ponb. O6 aTOM CBMOETENbCTBYIOT OO BLEMBI CTOKOB, HanpaBnsemMblx Ha 06paboTky.

3a nocnegHue 10-12 net o06BLEM CTOYHbIX BOA, OOpasylLMXCA Ha
NPOMBILLIIEHHBIX NPEeAnpUATMAX ymeHblumnca ¢ 400 mnH. m3/rog. 4o 290 MnH.
m3rog. [2, 17]. W ecnn paHee 3HauuTenbHble OGBLEMBbI CTOYHBLIX BOA
obpabaTbiBanMCb U HaxoounUCb B CUCTEMAxX BOLOCHAGXEHUA  KPYMHbIX
npeanpusaTvin, To B NnocneaHee BpemMsi HebornbLine, nokanbHble cXeMbl 06paboTku
N NOBTOPHOINO UCMOSIb30BaHUS OYULLIEHHOW BOAbl HAXOAAT LUMPOKOE NPUMEHEeHue
Ha HebonNbLLUMX NPON3BOACTBAX.

Moatomy paspaboTka W YCOBEpPLIEHCTBOBaHME JlOKalbHbIX CXEM B
cuctemax OBGOpPOTHOrO BOAOCHAOXEHUS SABMSETCA akTyarlbHOW W BaXKHOW
X035IMCTBEHHOW 3adaden Ansi BOAOXO3ANCTBEHHOIO KOMMeKca CTpaHbl.

XapakrepuctMka CUCTEM NPOM3BOACTBEHHOro BOAOCHabXeHus.
Cuctembl BOOOCHaBXEHUS1 NPOMbILLIIEHHbIX NPeanpUATUIA BbIMOSHAOT HECKOSTbKO
OCHOBHbIX OYHKLINA: HENOCPEACTBEHHO TEXHOSOrMYECKNe onepawmmn, CBA3aHHbIe C
ncrnonb3oBaHnemM BoAdbl B 06OPOTHOM BOOOCHAGXEHUN OTAENbHbIX Yy4acTKOB U
BCero npousBofcTBa; obecneyeHne akorornyeckon Hes3onacHoOCTU  npu
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NUCMOMb30BaHUM  BOAbl W COONIOAEHME  TEXHOSOrMYEecKoro  perfamMeHTa
NpPoOM3BOACTBA; MCNONb30BaHME 3Heprocbeperarmx TEXHONOMMMN, 3PPEKTUBHBLIX
cnocoboB M MeToAoB 00paboTKM CTOYHbIX BOA4 M 0Opasylolmxcs OTXOA4OB
NPOMbILLITIEHHOrO NPOM3BOACTBA.

Mpn ounCTKE CTOYHbIX BOA Ha MPOMbBIWMEHHbIX MNPeanpUATUNaX
NCrnonb3yTCs NPSIMOTOYHbIE, nocnegoBaTenbHbIe, 060opoTHbIE n
KoMBUHMpoBaHHbIE cucTemsl [1, 22; 3, 27].

MpoBeaeHHbIN aHanus paboTbl cuctem NPOM3BOACTBEHHOIO

BOAOCHABXEHUS1 NPOMbILLNEHHbBIX NPeanpuaTUiA No3BonsieT 06obWwmTe MaTepuman
B BMAe Knaccudukaumm, npusegeHHom Ha puc. 1 [3, 27; 4, 10].

Cucrtembl npon3soaCTBEHHOIo BO,EI,OCHa6)KeHI/IFI NMPOMBbILLUJTEHHbLIX

] , ,

C [NIPAMOTOYHbIM C MNOCJIEAOBATEJIEHBIM C OBOPOTHbLIM

OEeNCTBYHOLLNX
CTaHOapTOB 1 NpaBun

oxnaxpgeHma u obpabotku, nocne
Yero cryckaetcs B BOOOEM UK

UCTIOJIb3OBAHUVEM UCIOJIb3OBAHVEM BObI — MCMNOJIb3OBAHMEM BObI —

BOObI — BCA 0bpaboTaHHas B kakoM-nnbo BCA obpaboTaHHas BoJa
06paboTaHHyto Bogy || npousBoacTBeHHOM npovecce nogsepraeTcs obpaboTke
cbpacbiBaloT B|] Boga HanpasnseTcs ans (ouuncTke, HelTpanusauuu,
BOAOEMbI, npensa- || BTOpMYHOrOo  MCNonb3oBaHUs B obes3apaxuBaHUiO) U  CHOBa
putensHo gosoaa eé|| Aapyrom nponsBoacTee bes3 “cnonb3yeTcs AN TeX xe uenen
KayectBO [0 HopM || npomexyTodHON OYUCTKM, 6e3 Bbinycka B BOOHbIE OOBLEKTHI,

C nonosiHeHnem MUHMMarnbHO
HeobxogmMMoro 3anaca BOAHbIX

obpabaTbiBaeTcs pecypcoB

Puc. 1. Bugbl cuctem npom3BoACTBEHHOIO BOAOCHAGXEHNSA NPOMbILLIIEHHbIX
npeanpuaTui

B npeactaBneHHon knaccudukaumm HarnsgHoO BUOHO OCHOBHblE hOPMbI
opraHusaumm MCMOMb30BaHNA BOAbl B CUCTEMAx MNPOM3BOACTBEHHOrO
BOAOCHABXEHNS NPOMbILLIIEHHbIX NPEeaNnPUATUNA.

BHegpeHne Ha npeanpuaTusx 060poTHOro BOAOCHAOXEHUSI B BUAE LIMKINOB
MHOIOKPaTHOIrO MCMOSIb30BaHUS TEXHOSIOMMYECKMX PacTBOPOB W CTOYHbIX BOA
OTAENbHbIX YCTAHOBOK MPUBOAUT K YMEHbLUEHUIO, Kak obuiero o6béma CTOYHbIX
BOA, TaK U copacbiBaHNA OTAENbHbIX 3arpPA3HSOLLINX KOMMNOHEHTOB.

Mcnonb3oBaHne opgHon M3 pa3paboTaHHbIX TEXHOMNOMMYeCKMX CXem B
00OpPOTHBIX UMKMAxX MPOMbILWMEHHbIX NPeanpuUATUM B MOMHOW Mepe pellaeT
NoCTaBsIEHHbIE TEXHMYECKNE 3afayun, onpegenstome ypoBeHb MHTEHCUdMKaLMm
paboTbl cuctem 060pPOTHOrO BOAOCHABXKEHUS.

Ad¢ddheKTMBHOCTL pPaboTbl cCUCTEM OOOPOTHOro BOAOCHAGXeHUA.
OPPEKTUBHOCTE  MUCMONb30BaHNA  BOOHbLIX  PECYpPCOB  XapakTepusyeTcs
cnefyrowuMn OCHOBHBLIMU KPUTEPUAMU: YAESbHBIM UCMONb30BaHNEM BOAbl Ha
NPOU3BOACTBO e€4uHMLbI NPOAYKUMWN; KONMMYECTBOM BOAbl, HaxoAdlencss B
cucteme OBOpPOTHOrO  BOAOCHAOXEHUS; MCMNOSb30BaHMEM CBEXEW BOAbI;
KOSIMYECTBOM CTOYHbIX BOA, KOTOPble MPUXOAAT Ha OYUCTKY; obwmnmmn obbeémamm
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CTOYHbIX BOfA, cbpacbiBaeMblx B BOAHble OOBLEKTbI; YCMOBHbIM KOSIMYECTBOM
cbpacbiBaeMbIx 3arpsi3HeHU B CTokax u ap. [5, 25].

OgHuM un3 kpuTepmeB onpefeneHns aggekTMBHOCTU paboTbl cucTem
OOOpPOTHOrO  BOAOCHAOXEHUS1  MPOMBILLMNEHHbLIX  NPeanpuaTUA  sBNsieTcA
KoadbdmumneHT uncnonb3oBaHWA BoAabl. Ha npeanpuaTmax C  nepenoBou
TexXHonornenm KoaPdUUMEHT UCNOMb30BaHUA BOAbl B cucTeMax OBOPOTHOro
BoaocHabxeHus Haxoamntcs B npegenax: K = 0,85...0,95 [3, 30].

TexHn4Yeckoe COBEPLUEHCTBO CUCTEM BOAOCHAOXEHUS oOueHMBaKOT 3a
OTHOCUTESNbHLIMXW OOBbEMaMKU pauUMOHaNbLHONO MCNONb30BaHMs 0OOPOTHOM BOAbI
(Pog % ), KoTOpas 3abupaeTcsa C UCTOYHMKA BOOOCHAOXKEHWNS, KOI(MPULNEHTOM
ncrnonb3osanua (K, ) n pacxogom Bogpl (P4 ). Ha TexHonornyeckue onepawun
[4, 33].

XapaktepuctMka cocCcTaBa CTOYHbIX BoA WM npeanaraemMble
TeXHU4Yeckme peweHuma. AHanu3 paboTbl CUCTEM  BOOOCHADXeHus,
pauMOHanbHOrO  UCMONb30BaHMUS  BOAHbIX  pecypcoB U obecrneyeHue
aKonormyeckon 6e3onacHOCTU BOAHbIX OOBLEKTOB MNO3BOMWUST OMNpedenuTb Ux
3Ha4yeHMe AOns  BOOOXO3SMCTBEHHOrO  KOMMnekca cTpaHbl. PaspaboTka
APPEKTUBHBIX N HAOEXKHBIX TEXHUYECKUX pPeLueHUA WHTEHcUduKaumm paboTbl
cucteM  0BOpPOTHOro BOOOCHAGXeHUs onpefensdeT akTyanbHOCTb  [4aHHOro
HanpaBfeHnsa nccrnegoBaHUn.

[MokasaTtenu 3arpsi3HEHMM Ha BXO4E Ha OYUCTHbIE  COOPYXKEHUA
XapaKTepuayTCcs LUMPOKMM CMEKTPOM M pasHOOBpasMemM KOMMOHEHTOB, KOTOpble
Heobxoanumo obpaboTaTb, HENTPaNM3oBaTb UMM N3BIEYD.

B cTouHbIX BOAgax CTaHKOCTpouTemnbHOro 3aBoda «23 OkTabpsay,
obpasyluwmxca npu obpaboTke MeTannoB pe3aHMeEM B IMTENHOM MPOU3BOLCTBE
Haxo4ATCA MexaHu4eckne npumecu, HedbTenpoayKTbl U Apyrue 3arpssHutenn. B
NX cocTaBe npeobnagaltoT MOoHbl THkENbIX MeTtannos: Cré*, Cr¥*, Zn?* ¢ obuwen
KOHUeHTpaumen 6onee 350 wmr/n. [Ona o6paboTkm obpasyromxcsa CTOKOB
ucrnionb3yeTcss 00OpygOBaHME  3NEKTPOXMMUYECKOW OYMCTKM CTOYHbIX BOQ.
Annapat ans odnctkn CB OT MOHOB TSXKENbLIX MeTannoB Npou3BoANTENbHOCTLIO
1...2 M4 nosBonseT MPoM3BOAWUTbL OYUCTKY OT WMOHOB TSXKEMbIX METannoB Ha
ypoBHe 98-99,5%, a opraHunyeckmx npumecen — 99...99,5% [5, 23].

Hedtenpoayktel coctaBnsawT OONbLYy 4YacTb B CTOYHbIX Bogax [10
«XKaTkar», nx cpegHun coctaB Haxogutca Ha ypoBHe 150-200 mr/n. Kpome Toro,
XapakTepHOM OCOOEHHOCTbIO CTOYHbIX BOA 3TOr0 NPeanpuaTusa  SBMSIETCS
NOBbILLIEHHAs XECTKOCTb BOAbl, MCMNOSib3yemas B TEXHOMOMMYEeCKUX ornepauusx,
ANs KOTOPOW 3Ta BeNUYMHa Haxogutca Ha ypoBHe 28...31 mr-ake/n. Ona wmx
obpaboTkn paspaboTaHa nokanbHasi cxema. BepTukanbHbI MHOrOKaMepHbIN
annapaT 3NeKTPOXUMNYECKON pereHepauum oTpaboTaHHbIX MOKLLMX PacTBOPOB
NPoOu3BOAUTENBHOCTLIO 4 M3/4  ucnonb3yeTcs ANA OYUCTKM OT  (pTOpMAaoB,
HedTenpoayKTOB 1 B3BELLUEHHbIX BELLECTB, THXENbIX MeTannos Zn?*, Cu?*, Fe3* ¢
3 eKkTUBHOCTLIO X obe3spexmaHna 99,0...99,5% [6, 25].

B cTouHbiX Bogax 3aBoda «ABaHrapa» npeobnagarT MOHbI TSHKENbIX
MeTasyioB C MOBbILWEHHOW KOHUeHTpauuen. Hanpumep, uoHbl xpoma (VI)
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HaxoaaTcsa B npegenax 300...350 kr/m3, meau (1) — 300...350 kr/m3, xenesa (1) —
300...350 «kr/m3. Ona wux o6paboTkM wMcnonb3yeTcs 3aMKHyTas cuctema
0BOpPOTHOrO  BOAOCHAOXEHMS C  KOSMOHHbIM  3NEeKTPOdI0TOKOarynsiTopoMm.
PaguanbHbli  MHOTOKaMepHbIA — annapaT  NpPou3BOAUTENbHOCTBIO 6 M3/Y
MCNonb3yeTcsl Kak Ansi OYMCTKM CTOYHbIX BOg (HedTenpoayKToB, B3BELLUEHHbIX
BelllecTB MoHoB Fed* n Mr?* Ha yposHe 98,0...99,0%) Tak U ans o6paboTku
npupoaHon Boab! (Mpy N3MeHeHn MyTHOCTU 1 uBeTa) [7, 18].

[Ona o6paboTkn CTOYHbIX BOA [loNoroBCcKOro MeTannowTamMnoBOYHOMO
3aBofa MCMonb3yeTcsa TexHorormdeckada cxema o006e3BpexunBaHuUsi CTOKOB
MeTannowTaMnoBoYHOro 3aBoaa. JlokanbHas cxema 3NeKTPOXUMUYECKOMN
pereHepauun oOTpaboTaHHbIX PaCcTBOPOB, MNPOM3BOAUTENbHOCTLIO 2...4 M3/4
Nno3BOMsieT NPOM3BOAUTb OUYMUCTKY CTOKOB C BbICOKMMM Ha4anbHbIMU COAEpP)KaHNEM
B3BeLweHHbIx BewecTts (200-310 mr/n), amynerupoBaHHoro macna (70-120 mr/n) un
MOHOB Tskénbix mMeTtannoB AlI** = 15...45 wmr/am3. [NokasaTenb KWACMOTHOCTU
KOHLLEHTPUPOBAHHbLIX CTOYHbIX BOA HaxoauTca B npegenax pH = 6,1...6,8 n B

npouecce 06paboTkn CTOKOB OyaeT yBenuumneatbes [8, 14].

B cTtokax, obpasyowuxca B npegenax Yeprtkosckoro PM3, npucytcreyeT
LWMPOKNIA cnekTp 3arpsisHeHunn. CogepxaHne HedTenpoaykroB crtaHoBuT 187,0
MI/M, B3BELUEHHbIX BellecTB 297,75 Mr/n, MOHOB TsXKEnNbIX MeTannos (Fe3'= 77,25
mr/n, Ni2* = 43,50 wmr/n). NlokanbHaa cxema o6e3BpexuBaHUa OTpabOoTaHHbIX
MOILLNX PacTBOPOB WUCMNOSb3YyeT TOPU3OHTasIbHBIN MHOrokaMepHbl annapart
npousBoauTenbHOCTLI0O 8 M34 ansa o6paboTkM OT  3(PMPPaACTBOPEHHBLIX W
B3BELLEHHbIX BELLEeCTB, a TakKe WMOHOB TKEnbIX MeTtannos Zn?*, Cu?*, Ni** ¢
addekTnBHocTbro 99,0...99,5% [9, 32].

B cTouHbix Bogax Cwumdepononbckoro PM3 npeobnagawT Macna,
HepTeNPOAYKTbl M Op. BpegHble KOMMOHeHTbl. [Ons o6paboTkm CTOKOB,
coaepxalmx HedtenpoaykTel B npeaenax ot 200...220 kr/m® go 380...400 kr/m?,
NCMONb3yeTCsl  KOSIOHHbIM  3NeKTpohnoToKoarynatop  Npou3BOAUTESTbHOCTBIO
1 M3y, OdbdpekTMBHOCTL  00paboTKM  OT  HedTenpoaykToB  cocTaBnseT
98,0...99,0%, a noHos Cr** n Fe** Ha ypoBHe 99,0...99,5% [10, 34].

CTtouyHble BOAblI ranbBaHUYEcKOro npou3soacTBa HoBorpaa-BornbiHCKOro
PM3 oTtBogsTcad no TPEM  KaHaANM3aUWOHHLIM  JIMHUSAM:  MPOMbIBHBbIX,
KOHUEHTPMPOBAHHbIX (KUCIbIX) U KOHUEHTPUPOBAHHBIX (LLENOYHbIX) PacTBOPOB,
KOTOpble NOCTynatT M3 MNOA3EMHOr0 TPEXCEKUMOHHOro ycpeaHutena cOopHuKa
ctokoB. CornacHo TEXHOMNOrM4yeckonm cxeme obpaboTKM ranbBaHUYECKUX CTOKOB
NpoMbIBHAs Boda pacxodoM 22 M3/4, coaepXallas MOHbl TSXKEMbIX MeTarnsos:
Cré*, Cr3*, Zn?*, Fe®" n Cu?" HanpaBnseTcs Ha O4YWUCTKY, BHayane npoucxoauTt
pasgeneHne CTOKOB M Jarnee Ha TeXHONOrM4eckyt fnHuI obpaboTkm Kaxgoro
BMOa  CTOKOB. 3aMKHyTass CXemMa  OYUCTKM  ranbBaHWYeCKMX  CTOKOB
anekTpodnoToToarynaTopom NPON3BOANTENBLHOCTbLIO 1...10 M3/, npu
KOHUEHTpaumn noHoB Tskénbix metannoB 300...400 mr/n, no3BonseT AOCTUYb
apdeKkTMBHOCTM  UX  obesBpexmBaHns Ha ypoBHe 99,5...99,8%. [lpu
koHUeHTpauumn Cr3* (oo 130 mr/am3®), Fe®* (no 130 mr/gm®) n Cu?* (oo 80 mr/am?)
addekTnBHOCTb X 06paboTkmn coctaBnsietT 98,0...99,0% [11, 26].
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Mpeanaraemble TexHu4Yeckne peweHUa. OuncTKa CTOYHbLIX BOA
NPOMBILWSIEHHbBIX  MNPeAnpuUATUA  —  CIIOXHbIA  TEXHONMOrMYeckun npoLecc,
no3BoNiAlOWMA  pewaTb  3adadn, CBA3a@HHble C  OYUCTKOM  CTOKOB,
obe3BpexmnBaHMeM BpeaHbIX BeELECTB, M3BIEYEHMEM LEHHbIX KOMMOHEHTOB C
BbICOKMMW Ha4yanbHbIMW KOHLEHTpaumsMmn. PelleHne no ogHoMy u3 BblOpaHHbIX
HanpaBneHn NO3BONSAET peLwaTb N OpraHN3aLMOHHO—3KOHOMNYECKNE 3afauM.

PaspaboTaHHoe TexHonornyeckoe obopynosaHne obpaboTkn CTOUHbLIX BOA,
nosponsier obpabaTbiBaTb CTOYHblE BOAbl ranbBaHUYECKMX OTAENEHUA C
BbICOKMMW Ha4anbHbIMU koHUeHTpaumsamu: xpoma (V1) 300...350 r/am3; megm (1)
100...150 r/gm3; xenesa (lll) 180...200 r/gm®; xpoma (lll) 80...100 r/gm3.
MponsBognTenbHOCTbL BOAOOYNCTHOrO 060pyaoBaHNA HAaXOAUTCS B npedernax oT 1
go 10 M3%4. OddeKkTMBHOCTL 06paboTKM CTOYHLIX BOA MO OCHOBHbLIM
3arpsisHeHnam HaxoauTcs Ha yposHe 99,0...99,5% [12, 29].

KpoMe TexHMYecKux peleHur, MNo3BOSISAIWMX MNOAHATb  YPOBEHb
WHTEeHCUUKaUUM paboTbl cucTteM OOOPOTHOrO BOAOCHAGXEHUS, pacCMOTPEHbI
HanpaBneHusi, onpederieHHble TeMaTUKON uccnegoBaHunin.

[nsa  noBbllWEHUsT UMHTEHcUpukaumm paboTbl cuCTeM  0OOPOTHOrO
BOJOCHabXeHNs paccMaTpuBalOTCA COCTaBMsOLWME 3TUX cUCTEM: nNpu obpaboTke
CTOYHbIX BOA C WCMOSb30BaHMEM peareHToB, ONTUYECKUX CUCTEM KOHTPOSS W
00paboTkn 0TXOA0B ranibBaHNU4eckoro nponssoactaea [13, 158].

YcoBeplueHcTBOBaHNEe 06paboTKM CTOYHbLIX BOA C  UCMONb30BaHWEM
peareHTOB paccMmoTpeHo B pabote [14, 101]. Mcnonb3oBaHme XMMUYECKUX
KOMMOHEHTOB OTpaboTaHHbIX MOKLMX PacTBOPOB MO3BOMSAET peLnTb KOMMSIEKC
3aa4 TEXHMYECKOro, TEXHOOrMYECKOro 1 3KONOro-aKOHOMMYECKOro nnaHa.

Wcnonb3oBaHue 0TX040B raribBaHN4YeCcKoro Npoun3BoaCTBa,
paccmaTpmBaemMble B paboTte [15, 288], B kOoTOpon npeanaraetcss TEXHOSOrms
no3BosisloLLlasl  MCMNonb3oBaTb XUAKME OTXo4bl B KadecTBe [Jo00aBOK K
CTpOUTENbHLIM MaTepuanam.

BaXXHbIM  MHCTPYMEHTOM, MO3BOMSAWNM MOBbICUTL  3PFEKTUBHOCTb
paboTbl CUCTEM OYUCTKM MPOMbBILLIIEHHOrO MPOU3BOACTBA, SBMSETCA KOHTPOSb
OTAENbHbIX NapaMeTpoB, KOTOpbIN paccmaTpuBann B pabote [16, 147].
OnpepgeneHne oTAenbHbIX NapaMeTpoB YacTuL, BOAHLIX PacTBOPOB SBMSIETCHA
OCHOBOW ANs  YCOBEpPLUEHCTBOBAHWA  MeTOLOB  YyMpaBfieHUs  cuctemamu
000pOTHOrOo BOAOCHABXEHMS.

Eweé oaHum HanpaBneHneM WHTEHCUMUKALMN OYUCTKU CTOYHbIX BOJA
SABNSETCA MOAENUPOBaHME MPOLIECCOB, MO3BOMSOLLEE ONpPeaennuTb BaXHble U
3Ha4yMMble (hakTopsbl, paccmaTtpuBaemble B paboTte [17, 135].

OcHOBHble BbIBOAbI. AHanNM3 COBPEMEHHOrO COCTOSIHUS  paboTbl
BOJOOYMCTHOrO obopyaoBaHMs Mo3BONuMA copmupoBath O6WMM noaxon K
paboTe CUCTEM OYUCTKM CTOYHbIX BOA, BXOAAWMX B 3aMKHYTble LMKIbl
NPOMBILLNEHHbIX NPeANPUATAN pa3HOro Npoduns.

1. PaspaboTtaHHoe w”n BHegpéHHoe B paboTy cuctem 06OPOTHOro
BOOOCHabXeHnss TexHonormyeckoe obopyaoBaHMe MO3BOMASET MPOU3BOAUTL
00paboTKy CTOUHbIX BOA C BbICOKUMW HavanbHbIMU KOHLUeHTpauuamm (Cré* no 350
mr/am3, Cr3* no 100 mr/am3, Cu?* go 150 mr/gm3, Fe** no 200 mr/am?).
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2. [lpon3BoauTenbHOCTb BOLOOYMCTHOrO 06OpyAoBaHUA HaxoguTca B
npegenax or 1 go 10 M34, 4yto obecneuyvBaeT HaOEXHOCTb MNPUHATBLIX
TEXHUYECKUX pelleHnn, 3pdekTUBHOCTL 06paboTKM CTOKOB W CPaBHUTENbHO
HEBbICOKYI0 CTOMMOCTb OYUCTKM OAHOrO MeTpa Kybuyeckoro.

3. Wcnonb3oBaHue B cucrtemax obopoTHOro BOAOCHabXeHUs
pa3paboTaHHbIX TEXHUYECKMX PELUEHUN MO3BONSET PELUTb He TONMbKO YUCTO
TeXHUYecKne 3agayv, HO M obecneyvnTb 3KOMorm4yeckyto 6e3onacHoOCTb BOAHbLIX
OOBEKTOB. JOTO pellaeTca 3a CYET NOBbIWEHNA 3PEPEKTUBHOCTU 00paboTkm
CTOYHbIX BOfJ, YMEHbLUEHUSI UCMONb30BaHWS YUCTOW BOAbl B MPOMbILUSIEHHOM
NPOU3BOACTBE U COKpaLLeHUs 06BEMOB cbpackiBaeMbIX OTXOL40B, 06pasyoLLMXCS
B npoueccax o6paboTkn CTOKOB.
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