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HOBBIE NIOAXOAbI B OBJIACTU OYUCTKH NPOMBIIIJIEHHBIX
CTOYHBIX BO/I

Papguenxo H.JL c.H.c.
IncrutyT TexHiunoi Temnodizukn HAH Ykpainu (ITT®), m. Kuis

B cmamve npedcmasienvi pesyiomamol aumepamypro2o 0030pa HOGeUuux papabomox 6 ooiacmu ouuc-
MKU NPOMBIULIEHHBIX CIOYHBIX 800, A MAKJICE OCBEMIeHa NOCAeonss paspabomra 6 smou oonacmu Mucmumy-
ma mexnuueckou meniogusuxu HAHY — smo mexnonoeuss u obopyodosanue 015 be3peazenmHol HeUmpai3a-
Yuu KUCTbIX KOHOEHCAMO8 NPOOYKIMOE C2OPAHUSL NPUPOOHO20 2434 8 OMONUMENbHbIX U NPOMBIUIEHHBIX KOMETb-
HbIX.

The article presents the results of a literature review recent developments in the treatment of industrial
waste water, as well as the latest developments in the field the Institute of Engineering Thermophysics it is
technology and equipment for nonchemical neutralize acidic condensates of the combustion products gas in
heating and industrial boilers.

Kniouesvle cnosa: neiimpanuzayus, oKUCiumenbHbie NPOYECcsyl, YibmpazeyKo8as OYUCIKA, omoxamanu-
mudecKue npoyeccol, 030HUPOBANUE, ILEKMPOXUMUYECKUE NPOYECChl, (Peppamuas i nepcyibamnas O4UcmKd.

Bormpocy oudcTKE BOABI yaenseTcs Bce Oonbllice BHUMaHKe, Kak B YKpauHe, Tak U BO BceM mupe. B oco-
OEHHOCTH OCTPO CTOMT BOMPOC OYUCTKH CTOYHBIX BOJI OOPa3yIOIIUXCS B pe3yabTaTe pabOThl MpeANpHATHI Yep-
HOM MeTajuTypriuy, XMMUYECKOH, IEeUTINI03HO-0YMaXKHOM, MalmuHOCTpoeHus. Ha ceromusuiHuii 1eHs ocoboe
BHUMAaHHUE YJICSACTCS PA3BUTHIO HOBBIX HAIMPABICHUH B OYMCTKE M HEHTPATH3AIMU 3arPA3HEHHBIX IPOMBIIILICH-
HBIX CTOKOB. DTO CBSI3aHO C TEM, YTO NMPHUMECHSIEMbIC B HACTOAIICE BPEMs TPAJAUIIMOHHBIE METObI OYHCTKH ObI-
TOBBIX U MPOMBIINUICHHBIX CTOYHBIX BOJ YaCTO HE YIOBICTBOPSIOT YPOBHIO KauecTBa 0OpabOTKU U HE OTBEUYAIOT
COBPEMEHHBIM JKOIIOrHYeckuM TpeboBaHusM. Cpemd MPOrPECCUBHBIX HAMpaBICHHH HEOOXOMHUMO BBIICIHTH
TEXHOJIOTHM OCHOBAaHHBIC Ha OKUCIUTENBHBIX mporeccax (AOP — anri. Advanced oxidation process). K uHum
OTHOCST PsiZi METOMIOB, B YACTHOCTH, IIA3MEHHBIH, MOKPOE OKHCIICHHE, OKUCICHHE B CYNIEPKPUTHIECKOH BOJIE,
(boToKaTaTUTHIECKHE MPOIECCH], 030HUPOBAHKE, BAPHUAHTHI Mpoiiecca MEHTOHA, AIICKTPOXHUMHUUYECKHE METOIbI,
Meroa 00paboTku (eppatamu u niepcynbharamu. Cpe MEepCIeKTUBHBIX HAPABICHHUI TaKKe CIIeMyeT Bbiie-
JIUTh METOJI MATHUTHOM 04ucTKH. KpoMme mepednclieHHbIX METOMOB OYHMCTKH B TIOCITEHEES BPEMsI MPOBOISITCS
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aKTHBHBIE Pa0OTHI C NMPUMEHEHHEM CXEM, B KOTOPBIX KOMOHHHUPYIOTCSI TPOLECCHI XUMHYECKOTO0 OKUCIIEHUS -
ouonerpananusa. Ocoboe BHUMaHHE YJESIETCsl TAKUM TEXHOJIOTHYECKHM dTallaM OYHCTKU KaK MpelovyrcTKa M
JIOOYKCTKA C MPUMEHEHWEM HOBBIX BHUJIOB KOArYJSHTOB, (JIOKYJSHTOB, (DHIBTPALMOHHBIX M aJCOPOIMOHHBIX
MatepuayioB. K mpumepy, MCIONBb30BaHUE HOBBIX OKHCIUTENCH M WX KoMmOuHamui, B 4yactHocTH, ClO,, O;,
0;/H,0,, O3/Y®-nornomenne, HyO,/Fe,+ u ap. (mporrecchl TIyOOKOro OKUCIeHHs). Takke Croja OTHOCATCS
cucremsl O3/katanuzatop, TiOy/Yd-nornomenue, O;/Y3 (O5/US - ozone/ultrasound) u ap. OctanoBuMcs Ooee
JIETAIbHO Ha HanOoJee HOBBIX METO/IaX U TEXHOJIOTUSIX OYHCTKH cTOKOB. Cpeqrt HUX 0c000€ BHUMaHHUE CIIeIyeT
YIOETUTh IUIa3MEHHOMY METOJY, KOTOPBIH Ha CErOJHSALIHUHN JIeHb elmle Majgon3ydeH. CyTh ero 3akiodaercs B
BO3HMKHOBEHHH IIa3MEHHOTO paspsizia JIM00 HaJl MOBEPXHOCTHIO JKUIKOW CPe/bl, IPU 3TOM HCIIONB3YyeTCs Tiie-
OLIHIA, TyTrOBOM, OapbepHBIH pa3psasl, TM00 B 00BEME JKUIKON CPEIbl — B PE3yJIbTaTe PACIIPOCTPAHCHUS CTPH-
MEpHOT0 pa3psifia BHYTPU T€HEPUPYEMBIX WIIM WHXEKTUPYEMBIX H3BHE MHKPOIY3bIpel KHCIOpOAa, BO3IyXa.
[Tpu Bo3aeiicTBUM TTIa3MBl, 00PA3YIOTCS 3apsHKEHHBIE YaCTUIIBI, SJIEMEHTHI B BO30Y)KJIEHHOM COCTOSTHHH, yIap-
HBIE BOJIHBI, YIbTPa3BYKOBbIE KOJIEOAHUs, PaUKabl, IEPOKCHIBI, YIbTpa(HuOIeTOBOE H3TydeHHE U BOJA B CY-
MIEKPUTUYECKOM COCTOSHUU (BCJIEJICTBHE JIOKAJIILHOTO HarpeBa >KUAKOCTH). [Ipu MCIOIb30BaHUU BO3IyXa HIIH
MapoB BOJIBI JJIsl MPOU3BOJICTBA IIA3MEHHOTO paspsiia 00pa3yercsi 030H, a B pe3yibTaTe ero Tpancdopmarmu -
THJPOKCUIIBHBIE paauKaibl. [locnennue takke oOpa3yloTcs MPU HENOCPEACTBEHHONH O0OMOapIUpPOBKE 3JIEKTPO-
HaMu MoJsiekya Bofsl [1]. /laHHOe HampaBieHue akTuBHO n3ydaercs B PO co cpenunsl 90-x romoB. B uactHOCTH,
W3BECTHO, YTO HAYYHBIMH KOJUIeKTHBaMu r.MockBbl, T.Kazanu, r.ToMcka, - BBIIIOIHEH OONbIIOH 00beM HaydHO-
HCCIIEIOBATENBCKUX PabOT, KOHCTPYKTOPCKUX pa3paboTOK 10 CO3JaHUI0 KOMIAKTHBIX IIa3MOXUMHYECKUX pea-
KTOPOB JJIsl CO3/IaHMsI XOJIOJHOM IIa3Mbl B Ta30BO-XKUAKHX CPEIax C LENbI0 OYUCTKH Pa3JIMYHBIX IO COCTaBY
CTOYHBIX BOJ. [IprMepoM MOeT cTaTh 00beMHO-Tu((Y3HOHHBIN pa3psili B TOPUCTOM AJIEKTPOJIUTE, KaK pa3HO-
BUIHOCTH aHOAHOTO paspsina. [IpuHumn paboThl TAKUX YCTAHOBOK OCHOBAaH Ha 00Opa0OTKe pa3psioM B MHUKPOIIO-
PHUCTOM KHUIKOCTH (TIOPUCTOTO AJIEKTpoinTa). Bo Bpemst paboThI pa3psia CO3/al0TCsl aKyCTHYECKHE U YAapHbIe
BOJIHBI B MHKPOIIOPUCTOH cpene. B mporecce ouncTku Boga oOpabaTbiBaeTcss XOIOAHON IIa3MOi diIeKTpHYec-
KOT0 pa3psia, No/IBEepraeTcsl KaBUTALUK, HACKIIIAETCS KUCIOPOOM JI0 KOHIIEHTPAILIUH, BhIIIIE PABHOBECHOH MpH
JaHHOM Temmeparype. OpraHu4ecKre COeIMHEHHs OKHUCIISIOTCS A0 YIIIEKUCIIOro ra3a 1 BoJpl. HecMoTpst Ha psin
yCIIEXOB IIa3MEHHasi 00paboTKa MMoKa He MONTYyYuIia IIMPOKOTr0 PACHpPOCTPaHEHHs Ha MPAKTHKE B CBSI3H CO CJIO-
YKHOCTBIO MacCIITaOMPOBAaHUS JI0 IAPAMETPOB, HEOOXOAUMBIX COBPEMEHHOMY IOTPEOUTEN0 U 3KOHOMHYECKOM
He peHTadenbHOCThI0. OONIACThI0 MPUMEHEHUSI METO/a B JIaIbHEHIIEM MOXET CTaTh HereXumudeckas, Ipo-
MBIIJIEHHOCTh, SHEPTeTHKA, TPAHCIIOPT U MUILEBast IpoMbInuieHHocTH [ 2,3].

He MeHpIIMii MHTEpEC MpEACTABISET METOJ MOKPOI'O OKHUCIIEHHS B OCHOBY KOTOPOT'O, 3aJIOKEH MPUHIIUI
B3aMMOJICHCTBUS B J)KUAKOH (paze Mexay OpraHMYEeCKUMH COSAWHEHUSIMUA U KUCIOPOAOM (BO3ILyXOM) IIpU MO-
BhImEHHbBIX Temrepatype (160-220 °C) u naBienun (12-28 Gap). XumMuueckas peakuus npearojgaraeT B3auMo-
JIEWCTBHE OPraHMYECKHX COEITUHEHHH C KHCJIOPOAOM ¢ oOpa3oBaHHMEM JAMOKCHIA yriiepona W Boibl. CrerneHb
MUHEpaJIU3aliK IPH MOKPOM OKHUCIIeHHH octuraet 75...85 %. JlaHHblid MeTo/] IpUMeHsIeTcs Kak 11 00paboT-
KU TOPOACKUX W MPOMBIIUIEHHBIX [IUIAM-COAEPKAIIUX JKUIKUX OTXOJO0B, TAaK U CTOKOB, COJEPIKAIINX BHICOKOE
KOJIMYECTBO OPraHUYecKUX coeanHeHnil. OIHUM U3 HauOosee U3BECTHBIX BJIaJEsbIIEB ATOH TEXHOJIOTHH B MHpE
seisiercst komnanus "TPAHUT" (Jlozanna, IlBeiinapust) ¢ Takumu ee paspadorkamu kak Thonon Unit, Orbe
Unit Grenzach Unit, Monthey Unit, Brunnsbiittel Unit. M3BecTeH Takke METOJ| OKUCIICHHUS B CYHEPKPUTHYECC-
Koii Bozte. [IpuMeHsieMble B TJaHHOM METOJIE CBOWCTBA BOJIbI TEOPETHYECKU U3BECTHBI YK€ AaBHO, OJJHAKO, JIMIIb
B 70-X rofax Ha4yayoCh X UCIOJIb30BAHUE JJIS IPAKTUUECKHX IIENIEH U JINIIb B ITOCIEHEE BPEeMsI — JUIsl OYUCTKH
3arps3HEHHBIX CTOYHBIX BOJ. B OCHOBY MeTO/1a 3ay105KeH PUHIIUII 0COOOTO COCTOSIHUS BOJIBI — UeTBepTas (aza
Ha3bIBaeMasl "CBepXKpHUTHUecKas', Korjaa temreparypa Boiie 374 °C, a naBnenue — 2216ap. B Takom nuamnazone
BOJIa CTAHOBUTCSI HU JKUJIKOCTBIO, M HU Ta30M, HO YHUBEPCAJbHBIM PACTBOPHUTENEM ISl Ta30B M OPraHUYECKUX
BEIIIECTB — Ja)ke JUIs TeX, KOTOPbIE B HOPMaJbHBIX YCJIOBHUIX HEpAaCTBOPUMEI B Boje. [1o mepexomy croka B 3TO
COCTOSIHHE, JTOOABIISIETCSI KHCIOPO, OCYIIECTBISIIOUINN OBICTPOE W TOJHOE OKHCIICHHE W TPEeBpaIlaloIIfi Bee
opranuveckue Matepuaisl B ocanake (wie) B CO,, a30T U YHCTYIO BOAY. A30T MOXKeET 0e30MacHO BEIOPAaChIBATHCS
B atmocdepy, a CO, MOXXeT ObITh MPOJaH sl TPOMBIIIIEHHOTO MPUMEHEHHUST WM ITPOM3BOICTBA CYXOTrO JIbJA.
Bce ocrarounbie MaTepuainbl HE BPEAHBI, HEOPTAaHUYECKHE COSTUHEHHS JIETKO OTAENISIOTCS M OYMIIAIOTCS Ha
OTJENILHOM 3Tare Ui BoccTaHOBIeHHs pocdopa. JJaHHBIH METO TEMOHCTPUPYET HEOOBIUAHHO BBHICOKUH K03(-
(UIMEHT pa3pylIeHHs] OPraHMYEeCKUX OTXOIO0B U PacTBOpeHUs ra3zoB 10 99,99 % u npeBocxoHbIe XapaKTepHc-
TUKH 0€3BPETHOCTH UIsl OKPYKAroOIe cpepl. ITOT MPOLEcc 0COOEHHO XOPOIIO MOAXOIUT AJIsl OYMCTKU CTOY-
HBIX BOJ| LIEJUTFOJIO3HO-0yMa)kHOH 1 (hapMarieBTHYECKON IPOMBIIIIIEHHOCTH.

K HOBBIM HaIlpaBJIeHUSIM MOXKHO OTHECTH M (OTOKaTaauTHYeckuii Meton. OCHOBOI MeTo/a SIBISIETCS] PH-
CYTCTBHUE KaTalIN3aTOPOB M3 MOJIYIPOBOJHUKOBBIX MAaTEPHAJIOB, B KOTOPBIX JIEKTPOHBI HAXOAATCS B CBOOOTHOM
U CBSI3aHHOM COCTOSTHHSIX. B TIEpBOM COCTOSIHUM 3JIEKTPOHBI JBIDKYTCS 10 KPUCTAITMYECKOH pelieTke, oopa3o-
BaHHOW KaTHOHaMHU M aHUOHaMHU. BO BTOPOM COCTOSIHMHM — OCHOBHOM AJIEKTPOHBI CBSI3aHBI C KAKUM-JTHOO HOHOM
KPHUCTAJUTMUECKOHN PEIIeTKN M Y9aCTBYIOT B 00pa30BaHUM XUMHUUECKOH CBsi3U. [lepeBo/1 2neKTpoHa U3 CBSI3aHHO-
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ro B CBOOOJIHOE COCTOSTHHE CBSI3aH C 3aTpaTaMH dHEpruu He MeHee 3,2 3B, KoTopas mocraBisieTcsi KBaHTaMU
cBera. [Ipu mormomenny ceera 00pa3yroTcs cBOOOJHBIE AIEKTPOHBI M BaKAHCHU (IIbIPKa), KOTOPHIE, epeMelia-
SICh B KPUCTAJUIMYECKON PElIeTKe, YaCTUYHO PEKOMOWHHUPYIOT, & YACTUYHO BBIXOAAT HA MOBepXHOCTh. OOnanas
PEaKIMOHHOM CIIOCOOHOCTBIO AJIEKTPOHBI M JIBIPKH B3aMMOJEHCTBYIOT HA MMOBEPXHOCTH YaCTHI] MOIYIIPOBOIHHU-
Ka C KUCJIOPOJIOM, BOJIOH, OpraHMYeCKUMH BellecTBaMU. B pe3ynbrare uero o0pa3yroTcs THAPOKCUIbHBIE Pay-
KaJbl, a TAKKE PsiJl BBICOKOPEAKIIMOHHBIX KHUCIOPOJICOAEPIKAIINX COSTMHEHHI, KOTOPHIA U CITIOCOOEH MUHEPAIH-
30BaTh aJICOPOMPOBAHHBIE OPTraHUYECKUE COSINHEHUs], MPUCYTCTBYIOIINE B BUE MUKpo3arpss3HeHnii. OCHOBHOE
YCIIOBHE MTPOTEKaHUs MpOoIiecca 3aKII0YaeTcss B PUCYTCTBHH PACTBOPEHHOTO KUCIOPOJIA, SIBIJISIOIEroCcs OryIo-
TUTEJIEM DJIEKTPOHOB, MPEISITCTBYIOMIUM UX peKoMOMHaIu. Takum 00pa3oM NpH MOTJIOIIEHHH CBETA B YaCTH-
1ax MOJYIIPOBOAHUKA MPOUCXOAUT PsiJi POLIECCOB, B YaCTHOCTH, 00pa30BaHUE Map 3JEKTPOH-AbIpKa, IepeMe-
LIIEHHE DJIEKTPOHOB U JBIPOK K MOBEPXHOCTU YACTUIIBI, PEKOMOHMHAIINS 3JIEKTPOHOB M JIBIPOK B 00bEME YaCTHIIBI
U Ha ee TIOBEPXHOCTH, B3aUMOJISHCTBHE 3JIEKTPOHOB M JABIPOK C aJICOPOUPOBAHHBIME MOJIEKYJIaMH (3TOT MPOILIECcC
ompezensier 3GPeKTUBHOCTh KaTanu3aropa). B kadectBe (oTokaranuzaTtopa yalie BCEro NIPUMEHSIIOTCS CIeTy-
OIIKEe TONYIPOBOAHUKOBBIC MaTtepuaibl: ZnO, Cu,O, NiO, okcunsl xenesa, V,0s, Ta,0s, ZrO,, Ga,0;, cyib-
¢bunel MerauioB u np. HaubGonee apdexruBHbIM cuntaercs auokcun Turana (TiO,) [4]. IlepcnekTHBHBIM Ha-
MIPaBJIEHUEM CUUTAETCS TAKXKe MPUMEHEHHE Pa3IMYHBIX KOMIIO3UTOB Ha €ro OCHOBE, B YACTHOCTH, C aKTUBHPO-
BaHHBIM YIJIEM, HAHOCTPYKTypHpoBaHHbIX (opMm TiO, (HaHOUACTHIBI, HAHOTPYOKH, HAHOCTEPIKHH, HAHOBOJIOK-
Ha u 7ap.) [5]. Peanusyercs mporiece hoTokaTannsa B peakTopax pa3IndHON KOHCTPYKIIMH, CICIUATBHBIX MOTY-
ns1X. OCHOBHBIM NPEUMYIIECTBOM TAKUX TEXHOJIOTHH SBJISIETCS IPOCTOTA, SKOHOMHYHOCTh, BO3MOXKHOCTh HCIIO-
JIb30BaHUS COTHEYHOT'O CBETA.

B nocnennue rospl Bee OoIble BO3pacTeT HHTEPEC K TEXHOJIOTHSIM OCHOBAaHHBIM Ha METOJIE 030HHPOBAHHSI.
Merto/ OKHCITIEHHSI 030HOM II03BOJISIET OCYIIECTBUTH 00€33apakuBaHue, 00eCIBEUMBAHUE 3arpsI3HEHHON BOJIbI,
yCTpaHEeHHe MPUBKYCOB, 3allaxoB. Ha ceromHsnHmiA 1eHb 030HUPOBAHUE MPUMEHSETCSI KaK OJIHAa M3 KITIOUEBBIX
cTaguii JJF000H COBPEMEHHOM CHCTEMBI OUMCTKU BOJIBI, KOTOPAsi COYETAETCS Yallle BCEro ¢ yiIbTpaduibTparmeit
0o obpatHeIM ocMocoM. IlIupokoe npuMeHeHHe 030Ha 00YCIIOBIEHHO €ro 0COOEHHOCTBIO K OBICTPOMY pas-
JIO)KEHHUIO B Boje. B mporecce oOpabOTKH BOIBI 030HOM HPOUCXOAMT PA3JIOKEHHE OPraHMYECKHUX BEHIECTB U
00e33apakuBaHue BOBI, IIPH 3TOM, OAaKTEpHH ITOTHOAI0T B HECKOIBKO THICSY pa3 ObIcTpee, YeM IpH o0paboTke
BOJIBI XJIOPOM. B cpaBHEHHMH C JPYTMMH OKHCIHTESIMU, K PUMEDPY, XJIOp, 030H UMEET TaKHe MpPEeHMYIIEeCcTBa
KaK BO3MO)KHOCTH ITOJIyYEHUsI HETIOCPEJICTBEHHO Ha OYHMCTHBIX YCTAHOBKAX, MPHYEM CBHIPHEM MOXKET CIYKUTh
TEXHHYECKHUH KHUCIOpOA 00 aTMochepHbIil BO31yX. Pa3HOBUIHOCTHIO TaHHOTO METO/IA SIBIISIETCS, K IPUMEpY,
030HUPOBAHME B MPUCYTCTBHHU MEpPOKcHaa Bogopoaa (mporiecc "Ilepokcon"). ITo HampapicHUE aKTUBHO pa3pa-
0aTBHIBAETCS M HA CETOMHSIIHUMN JIeHb YK€ BBIIUIO HA YPOBEHb IMHIOTHBIX MCIBITAHUHA W TIPOMBIIIJIEHHOH pealu-
3anud. Emie onHa pa3HOBUAHOCTH 3TO O30HMPOBAHUE NPH YIHTPApHOIETOBOM OOJIYYSHUH, TAE Jerpajanus 3a-
TPSI3HSIONIMX BEIECTB ITPOUCXOMUT B PE3YJIbTATe MPSAMOro (oToNN3a, NPSIMOro 030HUPOBAHUS M B3aUMOJIEHCT-
BUS C THAPOKCUIILHBIMH pajukaiaMu. CyIIecTBYIOT TakKe HalpaBJeHUs] 030HHUPOBAHUS B NMPHUCYTCTBHU aKTH-
BupoBaHHOro yrisi (npouecc "Kap0o3oH") MHO0 COBMECTHOrO MCIIONB30BaHUS O30HMPOBAHUS U YIBTPa3ByKa
(mpouecc "CoHo30H"). B 1enom, nmepcrneKTUBHOCTh MPUMEHEHUS! 030HHPOBAHUS, KaK OKHCIHTEILHOIO METO/a
00YCIIOBJIEHA TE€M, YTO HE MIPUBOJUT K YBEIUYEHHIO COJIEBOTO COCTaBa OUYMIIAEMBIX CTOYHBIX BOJI, HE 3arpsi3HIET
BOJly IPOJYKTaMH PEaKLUH, YIYYIIaeT OPraHOJIENTHIECKHIE [TOKA3aTeNH, yCTPaHsIeT PUBKYCHI 1 3anaxu. OjHa-
KO, ITPU BCEX JTOCTOMHCTBAX €CTh M PsIIl HEJOCTATKOB: BBHICOKAsk CTOMMOCTh 030HA, MaJOe BPeMsl KHU3HU MOJIEKYIT
030Ha, HEOOXOIMMOCTh IPUMEHEHNUS] KOPPO3NOHHO-CTOWKUX MaTepHalioB Jisi 000pyI0BaHHUs, B3PIBOONIACHOCTh
030Ha, BBICOKasl YYBCTBUTEIHHOCTh K HAPYIICHUSIM TEXHOJOTMYECKUX apaMeTPOB 030HUPOBAHUS (K CKOPOCTH
MIPOKAYKH BOJBI U COCTABY 3arps3HEHHI), a TAKXKE HEIOITYCTUMOCTh IMPUCYTCTBUSI B O30HUPYEMOM BOJIE KJIETOU-
HOM Macchl BOJJOPOCIIEH 1 MUKPOOPTaHU3MOB.

Ente ofiiiH TOBOJIEHO MEPCIEKTHUBHBIHN ¢ITOco0 3TO ourcTKa (heppaTaMu U nepcyiabhaTamu. OcoObIil HHTEpEC
K 3TOMY MeToay 00ycioBjeH TeM, uto (eppatsl (VI) u nepcyabdhaThl SBISIFOTCA OMHAMH M3 HAHOOJIEe MOIIHBIX
W3 M3BECTHBIX OKUchuTeneil. [IpogykToM pasiokeHus: caMux (eppaToB B pacTBOpE SIBIISETCS THIPOKCHI JKelle-
3a, TO €CTh MAJIOTOKCHUYHBIH MpoxyKT. KpoMe Toro, TuApoKCHI jKene3a BBIACNSETCS B BH/IE KOJUIOMIHBIX arpera-
TOB C OY€Hb Pa3BHUTOH MOBEPXHOCTHIO, KOTOpask SPPEKTUBHO aJCOPOUPYET UOHBI TSDKEIIBIX METAIIOB, YaCTULIBI
CYCIEH3UI U OpraHUYeCKUue OCTaTKH, O0OecrevnBasi JOMOJHUTENBHYIO OYMCTKY BOJBI IIyTEM KOAryJsluHu Mo-
JuitotanToB. [Ipu Takux BBICOKHMX TOKa3aTeIsX KauecTBa OYMCTKM JAHHOTO PeareHTa, Ha CErOAHSIIHUK JeHb
cBolicTBa (peppara emre Mano M3y4eHbl, a U3 Pa3HOBHIHOCTEH HCIIONb3yeTCs IIIaBHBIM 00pa3oM OfHA COJb -
(deppat kanus. AHanu3 myOIMKanui Mokasai, 4To Haubosiee akTHBHBIE pa3paboTku Beaytest B Poccun, B 9act-
HOCTH, B JIa0OpaTOPUH SIIEPHO-XMMHUYECKHX MeToJ0B Kadeapsl paauoxumun Xumpaka MI'Y, B Omcke rocy-
JIAPCTBEHHBIM arpapHbIM yHUBEpCUTETOM. KpoMe 3Toro, M3BECTHO, UTO TPYIIAaMH KOMITAHHH Pa3iIHYHBIX CTPaH
mupa Bo rimaBe ¢ kommaHueirr «DTT» (Ferrate Treatment Technologies) pa3paboTan U 3amaTeHTOBaH HOBBIH
pearent — “@eppar”. Takke U3BECTHA HOBasi TEXHOJIOTHS IOTYYEHHs] OKHUCIUTENS Ha OCHOBE (heppaTa HATpHs
(Na4 FeOS5) — ®EPHEJI™, xoTOpBIi MO3UIMOHUPYETCS KaK 3KOJIOTHUECKH Oe30MacHblid M A3 EeKTUBHBINA pea-
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TeHT JIJISl OYMCTKU CTOYHBIX M MUTHEBBIX BOA. Cpemu MepeurclieHHBIX MPEUMYIIECTB €CTh U HEKOTOPBIE HEMo-
CTaTKH METOJa, KOTOPhIC 3aKIIIOYAIOTCSA B CJIOXKHOCTH JO3MPOBaHUA (peppaTa, Tak KaK OH HAXOTUTCS B IPOME-
YKYTOYHOM COCTOSIHHUM MEXIY JKUIKHUM M TBEPJIBIM BEIIECTBOM. DTO CBSI3aHHO C TeM, 4TO d)eppat HATPHs SBJIsIC-
TCS CHJILHCHUIITMM OKHCIUTENIEM, KOAryJIssHTOM W JO3UPOBATh €ro HY)KHO B MHHHMaJLHOM KoiludecTBe. Kpome
3TOro, HEOOXOMMO U COOTBETCTBYIOIIEE 00OPYIOBaHUE, TPYOOIPOBOBI, KOTOPhIC OYAYT YCTOHYMBEI K HEMY
KaK K MOIHOMY OKHCIUTEII0. AHATOTMYHBIMHM CHJIBHBIMU CBOMCTBaMH BIaACIOT mepcyiabdartel (S2082-), xa-
PaKTEpU3YIOIIUECS TaKXKe U CTaOMIBHOCTBIO TPH XpaHCHWH. B pe3yiabTaTe akTHBAIUU MEpCYIb(HaToOB MOTYT
OBITh MOJYYCHBI CYIb(paTHBIC PATUKAIIBI C ele 00oJiee BRICOKMM 3HAYCHUEM OKHCIUTEIBHOrO MoTeHIuana. s
aKTUBAIIMH TIEPCYIb(PATOB MCIONbYIOTCS HOHBI JKelle3a, aKTHBUPOBAHHBIN yrojib, a TAaKXKe MPUMEHSICTCS (OoTo-
JIU3 U MUKPOBOJIHOBas 00paboTka. [6].

3HAYUTEIBHBIA HHTEPEC B MOCEAHUE TO/Ia BRI3BIBACT METOJ] OCHOBAHHBIN Ha mporiecce DeHTOHA, KOTOPBII
JIUIIG B TIOCNIEIHEE BPeMsl CTall aKTUBHO UCIIOJIB30BATHCS B 00JIACTH OYUCTKH CTOKOB, XOTS M OBUT OTKPBIT €IIIC B
1884 rogy. Meton ocHOBaH Ha MPUMEHEHUH BO BpeMsl OUMCTKH OT 3arpsi3HeHHi peareHTa MeHTOHA, MPEICTaB-
JIIONIEro co0oi cMech Mepekucu Bogopona ¢ cosamu xene3a(ll) (o0brano cynbdarom). B Xome OUUCTKH HOHBI
xene3a(ll) okucsroTes mepokcuaoM Bogoponaa 10 noHos xkene3a(lll), a 3aTem cHOBa Mo AEHCTBHEM MEPOKCHIA
npeBpainatorcs B xxene30(1l). Meron ucnosb3yercst Ui pa3pylieHUss MHOTHUX BUIOB OpraHMYECKUX BemrecT. Ha
MIPAKTHUKE TaHHBIA MPOIECC MHTEHCU(DHUITUPYETCS HECKOIBKUMH MYyTSIMH: TEHCTBHEM YIbTPadHOICTOBOIO 00Iy-
YCHHUS W UCIIONIb30BAaHUEM JOIMOJHHUTEIBHBIX XUMPEAreHTOB. B mociienHee BpeMs Bce dalie MOKHO BCTPETHUTH
PpaboTHI TOCBAIICHHBIC UCCICIOBAHUIO TIpoliecca eKTpo-DeHToH, a Takke (PoTo-311eKTpo-DEeHTOH, B KOTOPOM
mporiecc 371eKTpo-OeHTOH COBMEIICH ¢ 00JTydeHHEM YIbTPa(QHOICTOBBIM MU COJTHEYHBIM CBETOM U (DOTORJIEK-
TpOKAaTaIUTHUECKHM Tiporiecc DEeHTOHA, B KOTOPOM HCIONB3YETCsl TOHKOTUIEHOYHBIM aHOJT Ha OCHOBE JTMOKCHIA
TUTaHa, 00ay4aeMblid yibTpaduoseToM. OCHOBHAS CIIOKHOCTh JaJILHEHIIICT0 PA3BUTHS JAHHOI'O METOJa3TO He-
00X0AMMOCTh B TIpoliecce 00pabOTKM MOCTOSHHOW perynupoBku pH M pacxoma peareHTa, YTo CYIICCTBEHHO
YBEJIMYUBAET DKCIUTYaTaIlIMOHHBIE PACXOIbI.

DIIEKTPOXUMHYCCKHIA METOJ] PACCMATPUBAJICSA HAMHM JICTAJIbHO B PAaHHUX padoTax [6], B CBS3M C 3THM, OCHO-
BHOE BHMMaHHE OyJIeT HalpaBJICHO HAa HOBBIC Pa3pabOTKU B 3TOW 00jacTU. B 4acTHOCTH, aHAIW3 MOCICTHUX
MyOJTMKALK TTOKa3aJl, YTO OCHOBHOE BHUMaHKE HAIPABJICHO HA MOMCK HOBBIX BUIOB U ()OPM MATEPHAJIOB JJICK-
TPOAOB, MEMOpaH, MEPEropoIoK, a TAKKE Ha COBMEIIECHHE ¢ mporieccaMu DeHToHa JIH00 ¢ YabTpaduoIeTOBBIM
obnyuenuemM. IIpuBeeM HECKOJIBKO MOCICIHUX pa3pabOTOK, B YaCTHOCTH, JIEKTPOJ, BHIIIOJTHCHHBIA U3 TUTAHA
C aKTUBHBIM IUIATHUHOBBIM IMOKPBHITHEM WM U3 TUTAHA C DJICKTPOKATATUTHICCKUM TIOKPBITHEM. VI3BECTHBI TaKkKe
pa3pabOTKH, B KOTOPBIX B KAa4eCTBE MaTepuayia JICKTPOJa MPUMCHSETCS: IOMHPOBAHHBIA OOpOM aaMa3HbBIN
aHOJI; TUIATHHOBBIN M TUTAHOBBIN C TIOKPHITHEM U3 OKCHIIOB OJIOBA, PYTCHHS W UPHUIHS aHOIOB; aHOJ - YIJICpOI-
CoJIep KAl MaTepual, a KaTod — U3 yrnpyroaehopMUpyeMOi 000JIOUKH, BHYTPEHHSS OJIOCTh KOTOPOM COSIH-
HEHa C TCHEePaTOPOM HMITYJILCOB JaBJICHHS JIMOO KATOM BBIMOJHEH W3 CTEKIOYINICPOJa WIH YIIerpauToBOn
TKaHH; B Ka4eCTBE 3JICKTPOJOB IMPUMCHSETCS 3aChIlHAs rajbBaHWYECKAas Mmapa, oOpa3oBaHHAs aJFOMHUHHEBBIM
aHOJIOM U Tpa)UTOBBIM KaTOIOM, 3aMKHYTas MKy COO0I BHEIIHEH JICKTPHUCCKON MEMbI0; AIEKTPOIbI BBIIO-
JIHCHBI B BHJIC METAJUTUUCCKOM CETKU W/WJIHM YIJICPOMHON TKaHHW J[OMOJHHUTEIBHO MOTYT MPUMEHATHCS Pa3iind-
HbIE JradparMebl, EPEropoaIKu, MeMOpaHbl M cOpOeHTHI. Ellle 0HO HampaBJieHHE Ha KOTOPOM CIIEAYET OCTaHO-
BHUTCSI 9TO MarHUTHAs OYHMCTKA. MeTOJa MPUMEHSETCS Yalle BCEro TOJNBKO KaK JOMOJHEHHE K TPaIMIIHOHHBIM
cXeMaM OYHCTKH CTOYHBIX BOJ. B YacTHOCTH, JJI YCKOPEHHS MPOIIECCOB PACTBOPCHUS COJICH, KOATyJISIMU U
OCaXK/ICHUS B3BECCH, KPUCTAIIM3AIMU B MEPECHIICHHBIX PACTBOPAX, YBEIUYCHUS MPOYHOCTU CIIUIIAHHS TBEP-
JIBIX YaCTHI[ B OCaJKaxX. 3HAYUTEIILHBIC YCICXU B TaHHOM HAMpPaBJICHUH OBLTH JOCTHTHYTHI SITOHCKHMMH YYCHBI-
MH, KOTOpBIC pa3padoTaiyu CBEPXIPOBOSIINA MAarHUTHBIA CEmapaTop MEPUOAMYECKOrO JSHCTBUSA MO OYHCTKE
CTOYHBIX BOJ JUIS IICJUTIONI030-0yMaXKHbIX Hpeanpuatuii (kommanus MS-Engineering). M3BecTHBI Takke paspa-
6otku I1laHxaicKoi KOMITAHUH TSHKEIOro o0opymoBanus “MUHTYH”, B apceHalie HOBEHUIIMX pa3pabOTOK KOTO-
POl TIPECTaBIICH BHICOKOIPAUCHTHBIN MarHUTHBIA CemapaTop, KOTOPBIH MOXKET IPUMEHATHCSA Ha METAJLIypIH-
YECKHUX 3aBOJAX W AJICKTPOCTAHIMIX. OCHOBHBIM MPEUMYIIECTBOM YCTAaHOBOK JaHHOTO THIA SIBJIICTCS SKOHO-
MUYHOCTB, KOJIOTHYECKast 0E30MaCHOCTh U OTCYTCTBHE BPEIHBIX CBOWCTR.

B mocnenHue roabl 0co0BIi HHTEPEC Y YUCHBIX BBI3BIBACT SBJICHUE KABUTAIIMK U MPUMEHEHUE €¢ B 00JIacTH
OYHUCTKH BOJIBI MIOCKOJBKY MHOI'MMH YYCHBIMU paHEe MOKa3aHO, YTO KABUTAI[MOHHBIC d(EKTH BJIMAIOT Ha MHK-
POOPraHU3MbI HaXOAsIIUeCs B Bone. [lociieHre UCCaenoBaHus ITOKa3aJId TAK)Ke, YTO KaBUTAIIMOHHBIC 3()(HEKTHI
BIIUSIFOT HA CBOWCTBA M CTPYKTYPY BOJBI, OJHAKO, MEXaHU3M HMX BJIMSHHUS KaK U CTEICHb CIe MaJI0 M3YYCHBI.
CyTb 3aKJIFOYAETCSA B TOM, UTO IOJ] BO3ICHCTBAEM KaBUTAIUHU IPOUCXOAUT 00pa30BaHKE B KAICIbHOM KHUIKOCTU
MTOJIOCTEH, 3aIlOJHEHHBIX I'a30M, IApOM WM MX CMEChIO (TaK Ha3bIBAEMBIX KABHUTAIIMOHHBIX IY3BIPHKOB, WU
kaBepH). KaBuTammoHHbIe y3BIPEKH 00pa3yIOTCSA B TEX MECTax, I JaBJICHHE B )KMIKOCTH CTAHOBHUTCS HIDKE
HEKOTOPOro KPUTHYECKOT0 3HaUCHUs PKp, KOTOpOE MPUOIU3UTEILHO PABHO NABJICHUIO HACKHIIIEHHOI'O ITapa 3TOoH
JKUJIKOCTH MPH JaHHOM TeMIiiepatype. KaBuTamus npoucXoauT MPpH MOHWKCHUH JIaBIICHHsI BCICICTBAC BO3HUK-
HOBEHUS OOJIBIIIMX MECTHBIX CKOPOCTEH B MOTOKE MBMKYILEHCS KarenbHOH xuakocTr. OOpa3yrommecs B MOTOKE
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YKHUJKOCTU My3bIPhKH Ta3a WM 1apa, Monajaas ¢ MOTOKOM B 00J1acTh JaBJIeHHs MEHbIIE KPUTHIECKOr0, HAauuHa-
10T pacTy, a B 30HE MIOHMKEHHOT0 aBJICHUS - HAUMHAIOT YMEHbIIAThcsl. UeM MeHbllle ra3a B Iy3bIpbKe, TeM Obl-
CTpee MPOUCXOIUT €ro COKpAIlleHHEe U TeM CHIIbHEE COIPOBOXIAIOIINHA €ro 3BYKOBOH MMIYIbC. IHTEHCUBHBIE
KoJieOaHMsI Ta30HAIIONHEHHBIX MY3BIPHKOB, KaK B CBOOOJHOW KHUIKOCTH, TaK M BOJIU3U TOBEPXHOCTH TBEPIBIX
TeJl CO3[IAI0T MUKPOIIOTOKH YKHJIKOCTH, YCKOPSIOIINE MaccOOOMEHHbIe mporiecchl. [Iporecc kKaBUTau TaKxke
COIPOBOXKIAETCS MOHHM3alMel ra3a B My3bIpbkax U oOpazoBanneM H202, 4yTO MpUBOIUT K MHUIMHPOBAHHUIO U
YCKOPEHUIO psiia XUMUUYECKHX PEaKIMid, KOTOpPbIE 3a4acTyI0 HEBO3MOXHBI B OOBIYHBIX YCIOBHSIX, B YACTHOCTH,
OKHCIIeHHe. B 5TOM HanpaBiieHHH MPOBOASTCS aKTHBHBIE paOOTHI POCCUICKUME ydeHbIMU. Cpeny HUX U3BECTHBI
padotsl Poccuiickoii komnannn 3A0 «AKBAMETOCHUHTE3», pa3paboraBiieil TEXHOIOTHIO, BKIFOYAIONIYIO
CTaJUIHYIO OYUCTKY KaBUTAI[MOHHBIM CIIOCOOOM M alsparimeil. TexXHOIOor s mo3BossieT OKHUCIISTh IBYXBaJICHTHOE
KEJIe30, OCYIIECTBIISATh AECTPYKIHIO CIIOKHBIX OPraHNYECKUX MOJIEKYN He(TEelpOayKTOB, OYUCTKY M OIpecHe-
HHE MOPCKOH BOJIbI C TIONYYEHHEM BOJIbI TUTHEBOI'O Ha3HAYEHHMs, a Takke ee o0e33apakuBanue. M3BecTHO Tak-
K€, 4TO TMPOBOASTCS pabOThl B 00JACTH OYMCTKH KHCIBIX M IIEJOYHBIX MAXTHHIX BOA. 1o pesynbraTtam paboT
MIPE/IJIOKEHO YCTPOWCTBO MpeACTABIsIoNee cO00H MPSIMOTOYHBINA THAPOAMHAMHYECKUI H3ITydaTelb, KOTOPbIH
COCTOHT M3 BO30YANTENs KoJeOaHuil 1 KoJIeOoIeiics cucTeMsl, co3/aroniel kaButanuoo. Kapuraunonsnas o00-
JIacTh 00pa3yercsi BHYTPH IIOTOKA JKUIKOCTH U HE CONPHKACAETCSl C OrPaHMYMBAIONIMMH €r0 TOBEPXHOCTSIMH,
YTO WCKIIIOYAET MX U3HOC. B KadecTBe m3imyuarens NpUMEHEHa ynpyras IUIacTHHA, Ha KOTOPYIO BO3JEHCTBYET
TIOTOK KHMIKOCTH, BBI3bIBasi B HeW M3TrMOAroIue KoneOaHus W, COOTBETCTBEHHO, KaBUTALUIO. Taxke M3BECTHBI
pa3paboTKy, B KOTOPBIX KaBUTAIIMOHHAS YCTAHOBKA BKIIIOYAET KOMIUIEKCHOE MCIOJIb30BaHUE BBICOKOIMCIIEPT H-
POBaHHOI'O 030HA, KABUTAIIMH, Oe3peareHTHOro KoarynupoBanus u uisrpoBanue. ®upma "MHTPOK" coBmec-
THO ¢ OAO "MocsHepro" pa3paboTany napaMeTpU4ecKuil psij TUAPOINHAMUYECKUX KaBUTAIIMOHHBIX armapa-
toB ('KA) npoTo4yHOro THna ¢ KaBUTHPYIOIIUMHU TEIaMH 110 OCH IMJIMHAPHUYECKOH MPOTOYHOM Kamepsl. JlaH-
HBIE anmapaTbl MOKHO HCIIOJIb30BaTh B KA4eCTBE BHICOKOCKOPOCTHBIX XMMHUYECKHX PEAKTOPOB M HACHIIATH B
HUX TIOTOK BOJIBI ITOJHIUCIIEPCHBIM aHCaMOJIeM My3bIpbKoB Bo3ayxa. [lInpokyro nzsBectHocth B PD Takke npu-
obpera paspadorka Hayuno-npousBoacteenHoro mnentpa « TEPOC-MU®U» (r. Mocka). IlenTpom ObLia co3-
JlaHa HOBAsi TEXHOJIOTHSI OYMCTKU M 00ECCOIMBAHMUS BOJIbl, OCHOBAHHASI HA IPUMEHEHUH TUIPOBOJIHOBOTO METO-
Jla, paHee He WCIIOJIb30BABIIETOCS B 3TOM HAIpaBJIeHWH. TEXHOJOTHs IpeArnoiaraeT Bo3AeHCTBUE MeXaHnyec-
KUX KoyieOaHUH B COUYETaHUH C BO3JIEHCTBHEM 3JIEKTPOMArHUTHBIX MOJIEH, KOTOpBIE CO3al0T B OUMIAEMOM pac-
TBOPE YCJIOBUSI, CITOCOOCTBYIOIIME UCTIAPEHHIO BOJIBI BO MHOTO pa3 OOJIbILE, YEM B IPYTHX W3BECTHBIX CIIyYasiX.
JlaHHas TEXHOJIOTHS Ha CErO/IHSIIHUN JIeHb sIBIIsieTCs] HanboJee JIOOOMpYeMOi Cpein BCeX MEPEUHCIICHHBIX pa3-
paboTOK, MOCKOJIBKY IpemnonaraeT JajibHeliliee BHEAPEHNE He TONBKO B mpenenax P®, Ho u B cTpaHax, rie
BOJIHBIH pecypc OrpaHuydeH M OCTPO CTOUT IpobieMa oOecreyeHus MMThEBOW BOAOH HACEICHHS.

B Uncruryre Texanueckoit Terutopuznkn HAH Ykpanssl B pamkax HayuHoro Hampasienus 11BD mposo-
JIITCSl paOOTBHI 110 MCCIIEIOBAHUIO CBOMCTB BOABI M CIIOKHBIX BOJHBIX CUCTEM B YCIIOBHSIX 00paOOTKH BBHICOKOYA-
CTOTHBIMH THIPOJIMHAMUYECKUMH KOJICOAHUSIMH, CONPOBOXKIAIONIMMHUCS BBICOKUMH OKPY)KHBIMH CKOPOCTSIMU U
BBICOKMMH C/IBUTOBBIMH HAIPSHKEHUSIMH, a TaKkKe ObICTpomnpoTeKaronmMu (azoBbiMu nepexoaamu. [lpu ompe-
JIETICHHBIX YCIIOBHUSX BOJIa M3MEHSET CBOWCTBA, B YACTHOCTH BOAOPOHEIH moka3arens (pH). [IpoBenennbie skc-
MIEPUMEHTHI Ha MOZEIBHBIX JKUJIKOCTSX U C IIPOMBIIUICHHBIMUA CTOKAMH MOKa3aiH 3(PQEKTHBHOCTh UCIIOIb30Ba-
HUSI 9TOTO METO/a JUIsl HeUTpau3auuy KoHaeHcaToB. J{ist peanm3almy MeToaa pa3padboTraHa TeXHOJIOTHs U 000-
pyZAoOBaHHUe, NpeAHa3HAUYCHHBIE UTs1 Pa0OTHI B CXeMe KOTJI0arperara B COUYETaHHN YTUITU3aTOPOM-KOH/IEHCATPOM.
OCHOBHBIMH TIPEUMYIIECTBAMH 3TOH TEXHOJOTHH SIBJISIETCS UCKITIOYEHHE HEOOX0IMMOCTH IPUMEHEHUS] X UMUYe-
CKUX pEarcHTOB, Majias SHEPrOeMKOCTb, KOMIIAKTHOCTh M YJI0OCTBO B JKCIUTyaTalvd. BHenpeHue Takoi Tex-
HOJIOTUH TOJIBKO B KOMMYHAJIBHBIX KOTENBHBIX MO3BOJHUT MOBbICUTH KII/I koTiioB Ha 5-6 % W BKOHOMHUTH 10
500mH.M3 mpupoaHOro raza B roa. Kpome Toro, HeWTpanuzalysi KOHJeHcaTa JacT BO3MOXHOCTh JOIOJHUTE-
JIBHO TOJYYUTH 110 7,8MIIH. M3 BOZBI [UIsl TIOMIMTKY TEIUIOBBIX ceTeil. byner Taike pemarbest SKoIorndeckas
npo0GJieMa cOPOCOB KHCIIBIX BOJI B OKPYKAIOIIYIO CPELy.

BriBoabI

B cratbe nmpuBeneHsl pe3ynbTaThl MPOBEISHHOO JINTEPATypHOro 0030pa HOBEHIIINX METO/IOB U 000pyI0Ba-
HUS JUTsl OYMCTKH ITPOMBIIIUIEHHBIX CTOYHBIX BOJI, @ TAK)KE OCBETJIEHA HOBas pa3paboTka B 3Toi obiactu MHcTH-
TyTa TEXHUYECKON TEITOMU3UKH - 3TO TEXHOJIOTHS Ul Oe3peareHTHOW HeWTpaln3aliu KUCIBIX KOHJCHCATOB
npeiHa3HaYeHHast 71l paboThl B CXeMe KOTJIoarperara B COYeTaHuH YTUIIN3aTOpOM-KoHAeHCaTpoM. OCHOBHBIMH
MPEUMYIIECTBAMH Pa3pabOTKH sBisieTcss BO3MOXHOCTH moBblmenus KIIJ kotioB Ha 5-6 %, sKOHOMHH IO
500 MJIH.M® TIPUPOIHOTO Ta3a B TOJ, a TAKXKE IOMOTHHTEILHOE MONYdeHHe 10 7,8MIIH. M3 BOIBI IS TTOAIMHTKH
TEIJIOBBIX CETEl 3 CUET BO3BpaTa HEWTPAIN30BaHHOIO KOHJICHCATA B CUCTEMY PabOTHI KOTJIOB.
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MOIEJUPOBAHHUE ITPOLHECCA CYUIKU ITINEHUIIBI B
CYHIIWJIKE HA BA3E BPAIIAIOIIETI'OCA TEPMOCHU®OHA

Be3oax U.B., kaHa. TexH. HayK, Aou., Bockpecenckas E.B., un:kenep kag. IAuIM
Onecckast HAIIMOHAJILHASI aKaeMUsl MUIIEBBIX TEXHOIOTHiA, T. Ofecca, YkpanHa

Hccnedosamenvexuil unmepec cmambvit ROCESUEH MOOCTUPOBAHUIO NPOYECCA CYUKU NULEHUYbL 8 CYUIUIKE HA
0CHOBe 8PAUAIOUe20Cs MEPMOCUPDOHA. AKMYATbHOCMb 80NPOCA NPOOUKMOBAHA HEOOXOOUMOCTIBIO CHUNCEHUS.
OHep203ampam Ha NPoyecc CYwKU NULeHUYbL 6 a2paphbix macumabax. B cBsa3u ¢ 3TUM, pa3pabaThIBAIOTCS U
HCCIIEAYIOTCS HOBBIE SHEPTO3(P(PEKTUBHELIE KOHCTPYKIHMHU CYIIMILHEIX aIlllapaTos.

The research interest of current paper is devoted to the modeling of drying process of wheat in drier with
rotating thermosyphon. The actuality of problem is dictated by the necessity of wheat drying power imputs de-
crease in agricultural scales. In view of this new energy efficient constructions of drying apparatuses are being
elaborated and researched.

KitroueBrie ci10Ba: CyIIKa MIEHHUIIbI, BPAIIAIOIIUICS TEpMOCU(OH

AHanM3 COCTOSHUS 3ePHOCYIIMIBLHON TEXHUKH HA THIIEBBIX NPEINPHUIATUSAX YKpauHbI MOKAa3bIBAET, YTO B
48% cnydaeB dKCIUTyaTHPYIOTCS IIAXTHBIE arperaTthl OTEYECTBEHHOTO ITPOM3BOJICTBA, DHEPro3aTpaThl KOTOPBIX
coctaBisiioT 5 M/Ix/kr u Bbime. [Ipy MonepHU3anny MPEANPHUATHIA MHOTHE arpapuy COOMPAIOTCsl YAEINUTh BHU-
MaHHe yJacTkaM cymku (10 15 %) kak omqHuM U3 HamOoJee 3aTpaTHBIX B cocTaBe 3epHoxpanmmmil [1]. Hemoc-
TaTKH MIaXTHBIX KOHBEKTHBHBIX 3epHOCYHIHIOK: HeBbicokui KITJ] mcronb3oBanus oObeMa CYIIMIBLHOTO amma-
para; MaJblil yIenbHBIH CheM BIIard; HEpaBHOMEPHOCTh CYIIIKH; BHICOKHE DHEPro3aTpaThl.

T'opazno pexe (5 %) Asst CYIIKH 3€pHOBBIX PUMEHSIOT CYIIWIIKU C MCIIOJIb30BAaHUEM BOJSHOTO TIapa B Ka-
yecTBe Teruio- BiaroHocurens [1]. Takue cymmiku o0ecrieunBarOT BHICOKHE KOA(PQHIIMEHTHI Teruionepeaadn
30-90 Br/m” K. HefocTaTKi KOHCTPYKIIHIA: CIIOXKHAs aMIapaTypHO-TEXHHUECKAs PeaTH3alis, HeOOXOMMMbI J10-
TIOJTHUTENBHBIE YCTPOIMCTBA JUIS MOAa4YM Hapa, OTBOAA KOHJEeHcara, 00pa3oBaHUe BOISHBIX MPOOOK B TPyOKax,
HU3Kasl CTETIeHb TIepeMENIBaHuUsI 36PHOBOTO MOTOKA.

B cBsi3u ¢ 3TMM BOmpoOC pa3paboTKU HOBBIX BHIOB 3€PHOCYIIMIBHONW TEXHUKH akTyalleH. PemeHne npooie-
MBI — Hcnonb3oBanue TepmocudonoB (TC), Bpamatomuxcs repmocudoHoB (BTC), TennoBsix Tpyd B TEXHOJIO-
THSX CYIIKH, YTHIM3AIUU TEIUIOTHl YXOJSIINX Ta30B 3€pPHOCYIIMIBHBIX YCTAaHOBOK. lcronb3oBaHHE cxeM Ha
6aze BTC nact Bo3moxHOCTH 3K0HOMUH 10 30 % SHEpruu.

Cymmika ¢ Bpamarmumcs TepMocupoHoM (puc. 1) coctouT U3 kopryca 1, KoHaeHcaTopa 2, Hcnapurens 3,
npuBozaa 4. BTC npeacTaBisior co00i repMEeTHYHO 3aKPBITYIO MOJOCTh, YACTUYHO 3aIIOJHEHHYIO TEIJIOHOCUTE-
JIEM.

[Tpu noaBoOsE TEIUIOTHI K UCTIAPUTENIO TEIUIOHOCUTEh HAYMHAET KUTIETh, 00Pa3yIOIIUICs Map HalpaBiser-
csl B KOHJICHCATOP, TIe KOHJICHCUPYETCS Ha CTEHKaX, OT/aBasi TeIUIOTY ()a30BOro Mepexoa OXJIaxIarolen cpe-
ne. [Tap nmepemeniaercs 3a c4eT pa3HOCTH JABJICHHS B UCTIAPUTEIE M KOHACHCATOPE B PE3YJbTAaTe yMEHBUICHUS
o0bemMa Tpu KoHAeHcaluu mapa. KoHaeHcar mon AeHCTBHEM TPaBUTAIMOHHBIX CHJI JBHIKETCSI B UCIAPHUTENb.
Takum o6pazom, B BTC peanuzyercst 3aMKHYTBI HCIAPUTENEHO-KOH/ICHCAIMOHHBIN IIUKIL.

DKcnepuMeHTabHas ycTaHoBKa (puc. 1) cocTouT M3 maporeHeparopa 1; KoHIeHcaTopa 2; Kopiryca 3; npH-
Bona 4; MaHoMmeTpa 5; u3MepuTenbHoro kommiekca K-50; ananoro-uudposoro npeodpasoBatens 7; TepMOIaphl
8; kommbproTEpa 9; yactoTHOrO MpeodpaszoraTens 10.

Menp - KOHCTAaHTAHOBBIC TEPMOIIAPhI, OTTPATYUPOBaHHbBIE B quamnazoHe Temiepatyp 0+100 °C, pa3menieHbI
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