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Annomayua. Oyucmka CMOYHBIX 600 MOJIOKONEPepabamuvléaiowyux npeonpuamuil OCHO8AHA HA
INEKMPOXUMULECKUX MEMOOAX, 8 KOMOPIX UCHOIbIYIOMCS 0CANCOaiowue Ce0lCmea conell dcenesa u amo-
munus. Tlpu smom obpasosanue 2UOPOOKUCU ATIOMUHUSL U NOCAedyiouee 6binadeHue 0cadka s6sAemcs pe-
3YILMAMOM INEKMPOKOALYIAYUY - 6030€UCTNBUSL ANEKMPUYECKO20 TMOKA HA UOHbL 8006l U aniomunust. Peaxyus 6
9MOM cryyae npomexaem bvicmpee, yem npu UCNONb30BAHUU 8 AHATOLUYHOU YCIAHOBKE JHCENe30CO0ePHCAUUX
anexkmpo0oos. OOHAKO 6 COBPEMEHHOU NPAKMUKE OYUCKU CHOYHBIX 600 NPEONoYmenue Omoaemcs, KOMOUHU-
POBAHHBIM De3peazeHmHbIM CHOCOOAM, NO3GONAIOWUM 6 OOHOM ANnapame OCyujecmeums 00e33apadricuéaHue
600bl. B 0annoil pabome Ovina ucnonvzosana mpexmepras snekmpoonas cucmema (TDES).

Abstract. Wastewater milk processing plants based on the electrochemical methods, which use the
properties precipitating iron salts and aluminum. At the same time the formation of aluminum hydroxide and
subsequent precipitation is the result of electrocoagulation - the impact of electric current to the water and
aluminum ions. The reaction in this case proceeds faster than with a similar installation iron electrodes.
However, in modern practice wastewater preferred reagentless combined methods that allow one device to
carry out disinfection of water. three-dimensional electrode system was used in this paper (TDES).

CTouHBIE BOJBI MOJOKOIEpepabaTHIBAIONINX 3aBOJOB COAEPKAT BBICOKHE KOHIIEHTPAIIMH OpTaHuYe-
CKHX 3arps3HEeHuil (Kup, OeNoK, JIakTo3a), 3arPsA3HEHBI TaK)Ke HEOPTaHWIECKUMU COSAMHEHISIMH U CHHTE-
TUYECKHMH TIOBEPXHOCTHO-aKTHBHBIMH BeIIeCTBaMH (Morome BemecTBa). OTX0AbI MACOMOJIOYHBIX TPE-
MpUATHI OTINYa0TCs 00Jiee HACHIIIEHHBIM M Pa3HOIUIAHOBBIM COCTaBOM OPTaHUYECKHUX COCITUHEHUH.

B HacTosmee BpemMs HaMW4YWe Ha MPEANPHUATHSIX JIOKaIbHBIX O4HMCTHRIX cucteM (JIOC) Besdecku
npuBeTcTByeTCst. CTOKH MOJIOKOTIepepabaTHIBAIOIEH W IP. OTPACiIel MUIIEBOI MPOMBIIIICHHOCTH, IIOCTY-
MaroIye B TOPOJICKON KOJUIEKTOP, HE IOJDKHBI MPeBHIIaTh onpeneneHHsx HopM o BIIK, XTIK, Ho, B cury
HEBO3MOXXHOCTH TIPUBECTH IIOKa3aTeNd B COOTBETCTBHE C HOPMATHBAMH, MHOTHE 3aBOJBI MPEAIOYUTAIOT
IUIATHTH WTPa(dbL, a HE BBIACISITH CPEICTBA HA OYUCTKY CTOYHBIX BOJL

s 06paboTKM CTOKOB MOJIOYHBIX 3aBOAOB NMPHMEHSIOTCS Pa3IYHBIE METObI, BRIOOP KOTOPHIX 3a-
BHCHUT OT KOJIMYECTBA M XapaKTEPUCTHKH 3arP3HEHIH CTOYHBIX BOJI, a TAK)Ke YCIOBUH HX cOpoca.

W3BecTeH crocod OYMCTKU CTOYHBIX BOJ, B YACTHOCTH CTOYHBIX BOJA MOJIOUHBIX 3aBOJIOB, BKITFOYAFOIIIMN
Npe/IBapHUTebHOE BBEICHHE COOMPATEIs, 3aTeM KOary/siHTa, OTCTauBaHue U OT/esieHne ocaka duorarmei [1].

Crioco6 usuko-xumMudeckoi ouricTkrn CB MosIokomnepepadaTbIBarOIIUX MPEANPHSITHIA C HCIIONIB30BAHUEM
B KauecTBe KoaryJsHTa xyiopuaa Maraust u quokymsara (IIAA) ¢ mociemyrommm OTCTanBaHHEM, BKIIFOYaeT CTa-
JIIO TIpeBapuTebHoro pasoasienusi CB npoMbIBHBIMU MM OOOPOTHBIMU BOJAMH 10 KOHLICHTPAIMH B3BEIIICH-
HbIX BeulecTs §8-15 r/i u pH=9,5 u Bblle niepe/] BBEICHUEM KOAryJIsiHTa B CTOYHBIE BOJIBL. [2]

W3BecTeH crioco0 OYMCTKY MAciio- ¥ KUPOCOAECPKALMX CTOYHBIX BOJ ITyTeM 00pabOTKH COBMECTHO a30T-
HOI1 kucnoToi U ¢mnokyisiaToM «®rokaron BC-854» ¢ mocnenyronmm pasnenenueM a3 duoranueit [3].
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Bcepoccuiickast HayqHO-TIpaKTHYECKasi KOHPEPEeHIH
«Oxonorust n 6e30MacHOCTh B TEXHOC(]Epe: COBpEMEHHbIE POOJIEMBI U IIYTH PELICHHSD)

[Ipn 3TOM Ba)XHO OTMETHUTH, YTO IPH OYMCTKE CTOKOB MOJIOKOIEpepaldaThIBAIOINX 3aBOJIOB KOAry-
JSIIMOHHBIM METOAOM 3(Q(EKTUBHOCT YIaJeHUs] OPraHMYEeCKUX 3arpsi3HEHUH ONpeessieTcs] aKTUBHOCTBIO
B3aUMOEHCTBHUS MOJIOYHOTO OeNKa 1 J0OaBIEHHOT0 KOAryJsiHTa.

CrerneHb aKTHBHOCTH O€JIKa 3aBHUCHT OT ILIOIIA/IN IIOBEPXHOCTH KUPOBOH (ha3bl, T.K. B MOJIOKE JKUP H
0eoK cBsizaHBI ApYr ¢ ApyroMm. YUem Oosblie conepikaHHe >KHpa, TeM OoJIbllIe IUIOmanb aacopOun Juis
OEJKOBBIX MOJIEKYJI. AJICOpOLHS COITPOBOXKIAETCS pa3BOpayMBaHUEM IENTUAHBIX IIeTiei Oenka ¢ BRICBOOO-
KJICHUEM JIOTIOJHUTEIIbHBIX aKTUBHBIX (DyHKIMOHAIBHBIX Ipynil. Yem OoJblie COOTHOLIEHHUE JKHpa U Oelka
B FOMOTI'€HU3UPOBAHHOM MOJIOKE, TeM OOJbIIe BBHICBOOOKAEHO aKTHBHBIX (D)YHKIMOHAJIBHBIX TPYII OeiKa
JUIsl KOHTAKTa ¢ KOAryJITHTOM, ¥ TEM MEHbIle TpeOyemMas /103a KoaryJisiHra.

[Tpu BBIOOPE 03B! KOATYJISAHTA JJIsl OYMCTKHA CTOYHBIX BOJI MOJIOYHBIX 3aBOJIOB C HECKOJIBKUMH BHIAMH
MIPOU3BOJICTB YYHUTHIBACTCS BIMSHIE COCTaBa (COOTHOIICHUE KUpa U Oerka, 0003HaueHHoe Kok) cTouHbIX BOZ,
00pa3yroNMXCs OT pa3HbIX MPOU3BOACTB, Ha BENMUUHY 3(PPEKTHBHOCTH OUYMCTKH. 103y KoaryssiHTa rnoaoupa-
10T Ha OCHOBAaHUHM 3aBUCUMOCTH (1), IOJIydeHHOW SMITMPUYECKH 110 SKCIIEPUMEHTAIBHBIM JaHHBIM. YpaBHEHHE
(1) xapaxrepusyeT 3aBUCHMOCTb J03bI KOAaryisiHTa oT 3()(eKTHBHOCTH OYMCTKH M COCTaBa CTOYHBIX BoJ. [laH-
Has GopMysia cripaBeinBa B odnactu 3HaueHui D ot 30 1o 180 mren-1 n Kk ot 0,17 no 13,2.

3-33,19-14,5K9°
D =e 2'3? + 25, (l)

rae D - noza OXA, mr/i;

3 - adpdexr ouncrkn no XIIK, %;

K - cooTHOIIEHHE MacCOBOW KOHIIEHTPAIIMH KUPOB M OEIIKOB, COJIEPIKAIINXCS B CTOUYHBIX BOJAX.

HayuHno-uccnenoBarenbckuM HHCTUTYTOM caxapHoii npoMbinuieHHocTH IRIS (Ppanums) paspaboran
W BHEJPEH Ha CaXxapHOM 3aBOJIE CII0OCOO METaHOBOTO COpakKMBaHMS BIAXHBIX PAaCTUTEIBHBIX CyOCTpaToB:
CBEKJIOBUYHOT'O )KOMa M OTXOJ/IOB CBEKJIOMOEYHOTo oTaeieHus. Crocod MeTaHoBOro cOpaXMBaHHS CTOY-
HBIX BOJ] HCIIOJIB3yETCS TaKkKe Ha (aOpuKe Mo MPOU3BOJCTBY KapTO(EIbHBIX XJIONbEB M YUICOB (XpyCTs-
mmii kapTodens) B mpouecce OaHIIpoBanKs KapTodens. OH mo3BonseT npu obpasoanuu 1400 M°/cyTku
CTOYHBIX BOJ CO cpenHMM ypoBHeM 3arps3HeHus 1o XIIK mo 11 T obecrieunts 3PEKTUBHOCTD OYHCTKH
ctokoB 110 XIIK - 90%.

B Hacrosmiee Bpems AJIsl OUUCTKU CTOYHBIX BOJ MOJIOKOIEpepadaThIBAIONINX MPEANPHATHH IpUMe-
HSIIOTCSL DJIEKTPOXUMHUUECKUE METO/bI, OCHOBAaHHBIE HAa OCAXKIAIOIIUX CBOMCTBaxX coJed Xkejle3a U alOMU-
nust. [Ipy 5TOM 00pa3zoBaHKE I'MIPOOKHCH AITIOMHUHHUS M TOCIEAYIOIIEe BhINAJACHHE OcajKa SIBISETCS pe-
3yJIBTAaTOM IEKTPOKOATYJISIHUHU - BO3AECUCTBUS 2JEKTPUUECKOr0 TOKA Ha MOHBI BOJBI U amtoMHUHUA. Peakius
B ATOM Clly4yae IpOTeKaeT ObICTpee, YeM IPU HCIOJIb30BaHWH B aHAJOTMYHOW YCTaHOBKE JKEJIe30coiepiKa-
LIUX IEKTPOJIOB.

OnHaxko B COBPEMEHHOW IPAKTUKE OYMCTKH CTOYHBIX BOJI MPEIIIOYTEHHE OTIAETCS KOMOWHHMPOBAHHBIM
Oe3peareHTHBIM crIoco0aM, ITO3BOJISIIOLIMM B OTHOM allapare OCyLIeCTBUTh 00e33apakuBaHue Bozbl. B Harem
HCCJICIOBAaHAN MBI IPUMEHSITA TPEXMEpHYHo AnekTponnyro cuctemy (TDES) [4] B Takoit cucreme yactu amek-
TPOZIOB B BHJIE TPAHYJI MOMEIIEHBI B 00JIACTh MEKLy OOBIYHBIMH JJBYMEPHBIMH 3JIEKTPOAAMH (MEXIIIEKTPOHOES
npoctpaHcTBo). IIpy 3TOM, BeneacTBHE HEOOJBIIOTO PACCTOSIHUS MEXAY 3aChIIaHHBIMU TPaHYJIaMH, MOXKET
OBITH IOCTUTHYTA BHICOKASI IIPON3BOJUTENHFHOCTD JIEKTPOXHMMHYECKOTO ITPOLIECCa OUUCTKH.

Lenp nanHO pabOTHI — HCCIIENOBAHUE BIMSHHS HAJIOXKEHHS IEPEMEHHOTO JIEKTPUYECKOTO TOKa Ha
CJIOH aJIFOMUHHMICOAEPIKAILEro KaTalu3aTopa B IPOLECCe OYUCTKU MOJIEIBHON CTOUYHON BOJBI OT OpraHuye-
CKHUX 3arpsi3HeHuil (3kup, Oenok, J1akTo3a). B kauecTBe 00beKTa MCCIIEN0BaHUS UCTIONB30BAIACH MOJEIBHAS
CTOYHasl BOJIA C MOJIOUHOIO 3aBOJIa PAa3IMYHOIO COCTABA:

1. Ot mpou3BoICTBa HEXHUPHOTO Kedupa, UMeromas cooTHomeHue xupa u oenka 0,33 u XIIK 337 mr/n,
npu pH=6,5;

2. OT mpou3BOJCTBA MOJIOKA CPEAHEH JKMPHOCTH, COOTHOILIEHUE XHpa u Oenka kotopbix 1,25, XIIK 418
MI/T,

3. Ot npousBojcTBa 00E3)KUPEHHOIO MOJIOKA, B KOTOPBIX COOTHOILIEHHE XHpa H Oenka pasHo 0,17, npu
pH=6.,5.

4. CoorHomeHue xupa u Oeika pasHo 3,78.

Jist ocymiecTBIeHUs poliecca OUMCTKY aTIFOMMHUHOKCHIHBIA KaTaau3aTop METOAOM ITPOIUTKH OBLI
HAHECEH Ha aKTUBUPOBAHHBIN yroyb ¢ pazmepom rpanyn 0,5-1 mm. [Iponecc mponuTkH aKTUBUPOBAHHOTO
YIJISL OCYIIECTBIISUICS B PACTBOPE XJIOPH/A AMIOMHHMS NPH HepeMemuBanuy i Harpesannu 10 80° C. 3atem
rpaHys! BeicymmBamuch npu 100-150°C B Teuenue yaca u npokamusamuch mpu 350°C 10-20 mun. Crounas
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BOJIa MOJBEPrajlach OYHCTKE B PEAKTOPE MPOTOYHOTO THUIIA, B KOTOPOM MEXKAY CETUaTBIMHU AIICKTPOAAMHU
pa3mernancs kKatanu3aTtop. Ha ceTuarsie 37€KTpoibl HOAABAIOCH NEPEMEHHOE HaNpPsDKEHHUE.

Pe3ynbTaThl SKCTIEpUMEHTA MOKA3AJIM, YTO HAIOKCHHE MEPEMEHHOTO 3JIEKTPHUYECKOTO TIOJISl HA CIIOH
KaTalu3aTopa Ipy MpOoITyCKaHUH MOJEIBHOTO PACTBOPA MO3BOJISIET OCYLIECTBUTH OYUCTKY BOJBI OT OpPTaHu-
gecKkux 3arpszauTeneit Ha 60-85%. ( mo XTIIK).
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Aunnomayusi. [[ist nonno2o ocasicoenust 2u0poKcud08 Memainos, 6X00Auux 8 COCMas 2aib8anoulla-
K08, 6adiCHbIM nokazamenem sigasiemest pH B oaunoii pabome pH sigrisiemes eedywum paxmopom xumuye-
CKUX NPOYECCO8, NeAHCAWUX 8 OCHOBE NEPEPADOMKU 2ANbEAHULECKUX ULIAMOS8 U UCNOTb306AHUSL UX 8 COCMABE
CMPOUMENbHBIX MATNEPUATIOB.

Annotation. For complete precipitation of metal hydroxides that are part of galvanoshlakov, an im-
portant indicator is .pH .pH In this paper, is a leading factor in the chemical processes underlying the
processing of galvanic slimes and use them as a part of building materials.

BonbIIMHCTBO TEXHOJIOTUYECKUX NPOLECCOB MAIIUHOCTPOUTENBHBIX IPEANIPUITUN COMPOBOKAAOTCS
MaTepUAIbHBIMU M HHEPreTHUECKUMH OTXOJaMH, KOTOpPble MOTYT COCTABISTh BAXKHYIO COCTaBHYIO 4acThb
CBIPbEBOW M AHEPreTUUECKOI 0a3bl COBPEMEHHOT0 NMpon3BoacTBa. OJHUM M3 BUIOB BTOPUYHBIX PECYPCOB,
KOTOPBIH MOXKET OBITh HCIOJIB30BaH B KAUECTBE PE3EPBHOTO JUISL ITPOU3BOICTBA CTPOUTEIBHBIX MAaTEpHAJIOB,
SIBIIIFOTCS. OTXO/1bI FaJIbBAHUYECKOTO IIPOU3BOJICTBA.

CoriacHO TEXHOJIOTHH TAJIbBAHUYECKHUE [IUIAMbI IIPECTABIISIOT cOO0H NPOIYKTHI OYMCTKH U HEWTpa-
JU3alMY CTOYHBIX BOJ rajJbBaHMUYECKHX LeXOB. [Ipu 3TOM ciegyeT OTMETUTh, YTO AJS MpoLecca OYUCTKU
CTOYHBIX BOJl 0CO00€ 3HaYEHHE UMEET UX COCTAaB U KOHICHTPAIHS BXOIIIUX B COCTaB KOMIIOHEHTOB. A TaKk
Kak B OOJIBIIMHCTBE CIy4aeB CTOYHBIE BOJBI SBISIFOTCS CyMMapHBIM COpPOCOM ITPOMBIBHBIX BOJ M3 BaHH
MIPOMBIBKH T10CJIE HECKOJIBKMX TEXHOJOTHUECKHX CTaIHMH, 0OBbEAMHEHHBIX JIMOO MO MECTY PACIIOJIOXKECHUS
(y4acTok, mex), 1100 MO THITy COJAEpP)KAIIMXCS B HUX BEIIECTB (XpOMCOJepiKalline, HUKeIbCoAepKalue 1
JIp.), TO COCTaBbl TAJIbBAHUYECKHX IIJIAMOB, XapaKTEpPHU3YIOTCsl OOJBIIMM Pa3HOCOM 3HAYEHHH MX KOMIIO-
HEeHTOB. B cBOIO ouepenp 3710 akTyanusupyer npobdiemy muddepeHnmanmun ux nepepaboTKH, a HaIMYUE
0O0JIBIIOro KOJIMYECTBA LIBETHBIX METAIJIOB CBUAETEILCTBYET O HEIIEIeCO00Pa3HOCTH UX 3aXOPOHEHHSL.

Cam mponiecc 00pa30BaHUsl IIJTAMOB SIBJISICTCSI CJI0XKHBIM M MHOTOCTAIMHHBIM XHMHUYECKHM IIpOLIec-
coMm. Tak, HarpuMep, B MPOLECCE XPOMUPOBAHHUS IEKTPOIUTHI 3arps3HSIOTCA IPUMECSIMH METAIIOB BCIE-
CTBHUE pacTBOPEHUs MaTepuaina aeranei. IoHsl Meau, HUKeNs, XKele3a, [IUHKA U JPYyTUX METaJUIOB BBIHOCAT-
Csl IPOMBIBHBIMU BOJAMH B CTOYHBIE BOABL. [I0oBBIIIEHHE CONEPKaHUS IPUMECHBIX METAJIOB CYILIECTBEHHO
CHIDKAET YJEIbHYIO JIEKTPOIPOBOIMMOCTS [ 1], KoTopas nmeeT OoJiblIoe 3HAUEHHE ISl IIpoLiecca AIeKTPo-
XMMHUYECKOH OUYMCTKH H, KaK CIEACTBHE. MOKET BBI3BATh BBIXOJ U3 CTPOSI AJIEKTPOOOOPYAOBaHHSI.

[IpucyTcTBUE HOHOB TSDKEJIBIX METAIIOB B XPOMOCOAEPIKALMX CTOKAaX TPeOYyeT MPOM3BOAMTH IIPO-
1ecc Ka4eCTBEHHON OYMCTKH OT MIECTHBAJIEHTHOI'O XpoMa IpH ero KoHIeHTpauuu a0 50 mr/n. {ns cHnxke-
HUS 3arps3HEHNS] CTOYHBIX BOJ 0CO00 TOKCHMYHBIMU METAJIAMH, a TAK)Ke IS yJIaBIMBaHUS [IEHHBIX MeTall-
JIOB Ha TAJIbBAHWMYECKOM YYacTKE MOCJIE TEXHOJIIOTMYECKOH BaHHBI M II€pe]] BAHHAMU POMBIBKH YCTAaHABIIH-
BAlOT BaHHBI ynaBiuBaHus. OTpaboTaHHAs NMPOMBIBHAS BOJa W3 BaHH YJIAaBIMBaHHS IPEJCTABIAET OO0
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