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ELECTROCHEMICAL METHOD OF WASTEWATER TREATMENT
REFINERIES FROM PHENOL, AMMONIA NITROGEN AND SULFIDES

Abstract. In this work it is shown the results of the pilot test cleaning of technological condensate of device
delayed coking from phenol, sulphide and ammonium nitrogen. Enlarged pilot tests were carried out on the territory
of JSC IFCE named after D.V. Sokolsky. It is shown the results of the removal of ammonia nitrogen from
wastewater by electrochemical and chemical oxidation with sodium hypochlorite. It is found that an aqueous
solution of hypochlorite ions is fed into the reaction chamber, and this solution oxidizes ammonia nitrogen in the
waste water. It is made a design of a diaphragm electrolytic cell to reduce the consumption of hypochlorite. It is
offered an improved process flow diagram of a pilot test. The two-stage electrochemical oxidation and chemical
oxidation with sodium hypochlorite gives high efficiency cleaning process. The degree of purification of the process
condensate delayed coking from harmful components consist of the following: the degree of purification of phenol -
29,1-50%, the degree of purification of ammonium - 55-63,9%, the degree of purification of sulfide ions 96-98,4%.
It is shown the effectiveness of the proposed method of electrochemical oxidation of sulfides, ammonia nitrogen and
phenol in the purification of water and process condensate from these impurities.
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JEKTPOXUMUYECKHII METOJ] OUNCTKH CTOYHBIX BO/JI
HE®TEIEPEPABATBIBAIOHINX 3ABOJ0B OT ®EHOJIOB,
AMMOHMNUMUHOI'O A30TA 1 CYJIb®UNI0OB

Annortamusi. B pabore mpuBEACHBI PE3yIbTaThl MUAJOTHBIX HCIBITAHAHA IO OYHUCTKE TEXHOJIOTHYECKOTO KOH-
JICHCATa YCTAHOBOK 3aMeanceHHoro kokcosaHus (Y3K) or (enoma, cyap(puIoB 1 aMMOHHUITHOTO 230Ta. YKPYITHCH-
HBIC MIUIOTHBIC UcTbITaHus mposeacHbl Ha Teppuropun AO MTK3 mm. /1.B. Coxonbckoro. [TokazaHbl pe3yabTaThl
VAaJCHUS AMMOHHIHOTO 230Ta M3 CTOKOB METOJOM 3JCKTPOXUMHYECKOTO M XHMHUYECKOTO OKHCIICHHS THIOXJIOPH-
TOM HATPHA. YCTAHOBICHO, YTO THIOXJIOPHT-HOHBI, II0JABAEMBIC B BH/IEC BOJHOTO PACTBOPA B PEAKIHOHHYIO KAMEPY
XOPOIIO OKHCILTIOT AMMOHHHHBIA a30T B CTOYHOH Boae. C IENMBbIO CHIPKCHHS PAcX0/a THIOXJIOPHTA pa3zpaboTaHa
KOHCTPYKIMS AHa(parMeHHOTo 3JIeKTpomsepa. [IpeanoxkeHa ycoBepIICHCTBOBAHHAS MIPHHIUITHAIBHAS TEXHOIOTH-
YEeCKasl CXEMa MPOBEICHHOTO MIIOTHOTO MCIBITAHMS. BCIeACTBHE ABYXCTYNICHYATOCTH 3JICKTPOOKUCICHASI H XUMH-
YECKOTO OKHCICHHSI THIOXIOPUTOM HATPWSA JOCTHTHYTA BBICOKAsA 3(()EKTHBHOCTH mporecca O4HCTKH. CTereHb
OYHCTKH TEXHOJOTHUYCCKOTO KOHACHCAaTa Y3K OT BpeaHBIX KOMIIOHCHTOB COCTaBHNA: 1A (erona - 29,1-50 %, mua
aMMOHHA - 55-63.9 %, mna cymppua-uonos 96-98.4 %. [Tokazana 3(h(HCKTHBHOCTD HCIIOIB30BAHKA MPEITI0KCHHOTO
METO0/1A NCKTPOXUMHIICCKOTO OKHCICHH CYIb(HI0B, aAMMOHHIHOTO a30Ta U (DeHOJIA IIPH OYHUCTKE BOIHO-TEXHOJIO-
THYECKOTO KOHACHCATA OT YKA3aHHBIX IPUMCECEH.
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B pesyabraTte HHTCHCHBHOU ACATENBHOCTH HedrenepepadaThIBAIOIICH TPOMBILIIICHHOCTH HAHOCHTCS
3HAYHTEJIBHBIN BPEA SCTCCTBCHHBIM SKOIOTHUCCKUM CHCTEMaM, a TUKBHAALMS MTOCICACTBHN 3arpsA3HEHHS
MOJKET JITUThCA ACCATHICTHAMH. MHOTOUNCIICHHBIC POAYKTHI, oOpasyronuecs npu HedrenepepaboTke B
0ONBIINX KOMUYECTBAX MOMAAAIOT B MPOMBIIIICHHBIC, aTMOC(EPHBIC U XO3HCTBCHHO-OBITOBBIC CTOUHEIC
BOJBI H BMECTE C HUMH IOCTYIAIOT B BOAOCMBI, TIOA3CMHBIC BOJOHOCHBIE TOPH30HTHL, TIOUBY | T.4. [pn
3TOM HApYIIACTCH XOJ CSCTCCTBCHHBIX OHOXHMHUYECKHX MPOLIECCOB, YTO HEPEAKO MOXKET HPUBOIHUTH K
pasnuaHBIM 3a00NICBaHIAM, a HHOTAA U K rudenu ¢uoprl U Gayusel. Beneacteue atoro, perenue mpodiem
HedTecoaep KaliX CTOYHBIX BOJ CTAJIO OJHUM U3 TT00aTbHBIX.

Hecmotps Ha TO, uTO mpobneme OYHCTKU HedTEeCOASPKALIMX CTOKOB IMOCBALICHO 3HAYNTEIBHOE
KOJIMYCCTBO PabOT, OHA MOTHOCTBIO MPAKTUYCCKH TaK M HE PeLIcHA. B 3TOM acnekTe 3MeKTPOXUMHUICCKIE
METOABl OTIHYAKOTCS OT APYTHX METOJOB - MPOMBINUICHHON O€30MacHOCTRIO, PEHTA0CIBHOCTBHIO,
3KOJIOTHYECKON OE3BPEIHOCTBIO, & TAKXKE BBICOKOW 3KOHOMHYCCKOH U SHEPreTHIECKON 3¢ PEeKTHBHOCTHIO.

B cBia3u BrIDIGCKAa3aHHBIM, LGB0 MpenaracMoi paboThl sBUNAck paspaboTka KOMOWHHPOBAHHOMN
TCXHOJIOTHH 3JICKTPOXUMHYCCKOTO OKHCICHHS (EHOMa, aMMOHHMHHOrO a30Ta, HEPTEINPOAYKTOB H
cyns(UI0B B CTOUHBIX BoAax HedrenepepabareiBaromux 3asogos (HI13).

B namux panaux HayuHbix padotax [1-20] onyOmukoBaHBl pe3ynbTarhl Mo pa3padboTKe 3ICKTPOXHU-
MHUYECKHUX METOJOB OYHMCTKH OTPabOTAHHBIX PACTBOPOB M CTOYHBIX BOJ HedTernepepabaThIBArOMINX
IIPOM3BOJCTB.

Ha ocHoBe 3THX AaHHBIX aBTOpaMHU NPOBEACHEI HAYYIHO-HCCIICAOBATCIBCKUE U OMBITHO-KOHCTPYKTOP-
CKhe PalOTHl MO 3ICKTPOXUMHUYCCKOMY METOAY OYHMCTKH CTOYHBIX BOJ OT ()eHONna, CymspHIOB U
aMMOHHMHMHOTO a3ota. B cBa3M ¢ 3THM HesbI0 paGoThl SBHIOCH NPOBCIACHUE NMUIOTHBIX HCIBITAHUH 1O
OYMCTKE TCXHOJOTHYCCKOrO KOHACHCATa yCTAaHOBOK  3ameaneHHoro kokcomanus (Y3K) ¢
HCMOJIb30BAHNEM CICUATBHO pa3paboTaHHONH KOMOWHHPOBAHHOH MHIOTHOH YCTAHOBKH M YCTAHOBICHHC
ONTUMATIBHBIX YCIOBUI OYHCTKH YKA3aHHOTO KOHACHcATa oT (heHona, CyabPHuI0B 1 aMMOHHHHOTO a30Ta.
B kauectBe 00bexTa HccaenoBaHus BeICTymact texHomorudeckuii konacucar Y3K TOO «llasrnoxap-
ckuii Hedrexumuueckuii 3agoa» (ITHX3).

UccnenoBano $uU3NKO-XUMHUYECCKOE VAATICHUEC aMMOHHUHHOTO a30Ta M3 CTOKOB METOAOM 3ICKTPOXH-
MHYECKOTO M XUMHUYECKOTO OKHCICHUS THIIOXJIOPHTOM HATPHSL.

B pesynprare mpoBeACHHBIX HA MEPBOM 3TAIC HCIBITAHUH BBISCHHIOCH, YTO BJICKTPOTCHEPHPOBAH-
HBIC HAa OCHOBC TMOJAYH MMOBAPCHHOM COMH I'MIIOXTIOPUT-HOHEI, TIOAABACMBIC B BHIC BOJHOIO PacTBOPA B
PCAKLHOHHYIO KAMEPY XOPOIIO OKUCIIIOT aMMOHUIHBIHN a30T B CTOYHOM BOJE, UTO SBILICTCS OC30MACHBIM
JUT TIPOM3BOACTBA M 3KOHOMUYECKH LenecooOpasHeiM. Ha reHepuposanue 1 kr rumoxmopuTa Hatpus
notpeGyetcst 3,4 kr mosaperHoi comu. Ha oumcrky 1,0-1,2M° TEXHOMOrHYECKOro KOHACHCATA PACXO.
anexTposuepruu cocrasut — 2,5-3,0xkBr. Toraa xak asparmonHsiii MeToa notpedoBat Obl IS OJ0TPEBA
1 xybometpa croxka - 15,0-17,0 kBt sHeprun u npoaysky Bozayxom 10,0-12,0 kBr.

PesynpraTel yKpymHEHHBIX NabOpPaTOPHBIX HCOBITAHUH npuBeacHs! B TaOmmue 1. g cHwkeHus
pacxoaa THnoxaopura Oplna pa3padoTaHa KOHCTPYKIHS AHA(ParMEHHOTO 3JICKTPOIH3Epa, TAC KaTOAHOC
MPOCTPAHCTBO OTACICHO OT aHogHoro acbectosod amadparvoit. [Ipemmymectso agaHHOTO crmocoda
3aKII0YACTCSA B TOM, YTO 0OPa30BaBIIHCCI HA KATOAC THIOXIOPHUT-HOHBI HE MOTYT MPOHUKHYT K KaTOXY,
TEM CaMbiM YCTPAHACTCA BOCCTAHOBICHHE TIHMIOXIOPUT-HOHOB Ha Katode. [lockombpky CKOpoCTb
XHMHYCCKOTO OKUCICHHS (PEHOIA M aMMOHHUIHOrO a30Ta TpeOveT OO0bIIe BPEMEHH, MMIIOXIOPUT-HOHEL
3aepskuBaroTca B pactsope no 1 waca. Ilomnoe pasmencHme KaToiawTa OT aHONMMTA JACT BO3MOKHOCTB
CCIICKTHBHO CHHTC3UPOBATh T'MIOXJIOPUT-HOHBI U3 XJIOPHI-HOHOB, MPOAYKTA OKHCJCHHS THIIOXJIOPHUTA
Hatpus. Takum obpazom, Obuta gocturHyTta 1,5-2 -kpaTHas 3KOHOMHS PEarcHTa TMITOXJIOPUTA HATPHL.
ITH NPEHMYLICCTBA JAHHOH KOHCTPYKLHH MO3BOIIOT CYIECTBEHHO CHHU3HTh CEOCCTOMMOCTh MPOLecca
OYUCTKH W YMCHBIINTh KOHCTPYKIMOHHBIC Pa3MEphl SICKTPONU3HOW OYUCTKH TEXHOJOTHUCCKOTO
kouzacHcaTta Y 3K u yCcTaHOBOK 1ieXa.

TexHOMornueckas cxema KOHCTPYKIMH YCOBEPIICHCTBOBAHHON YKPYITHCHHOHW MHJIOTHOW YCTAHOBKH
¢ mpomsBoguTenbHOCTEIO 1300-3000 M'/4 mpeacTaBieHAa HA PHCYHKE 1, M3 KOTOPOTO BHIHO, UTO
TEXHOJIOTMYCCKHHA KOHICHCAT MOJACTCSA B BICKTPOIM3CP C KYCKOBBIMH Tpa()MTOBBIMH aHOAAMH, AAlee
MOCTYIACT BO BTOPOH BICKTPOIU3EP ¢ KYCKOBBIMH AHOJAMH C Pa3JCICHHBIMUA KATOAHBIMH MPOCTPAHCT-
Bamu. [Ipu coGmoaeHUN TOKOBOH HArPY3KH CTOYHAS BOJA OUHMINACTCS OT OCHOBHBIX KOJIHYCCTB CYIb(ur-
HOHOB U (peHO0B. s MOBBIMICHHUS CTENCHH OYUCTKH OT (DCHONOB W aMMOHHIHOTO a30Ta K aHOIHUTY
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BBOIUTCA 3ICKTPOCHHTC3UPOBAHHBIA AKTHBHBIM THUIOXJIOPUT HATpUS U3 HOBapeHHOH comu. [ma
MOBHIIICHNS 3((EKTUBHOCTH BICKTPOOKHCICHHS TEXHOJOTHYCCKOTO KOHACHCATA HAMH TNPEAYCMOTPCH
YACTUYHBIA BO3BPAT OYMINACMOrO pactBopa 10 25-30% Ha HaYambHYIO TOYKY BBOJA KOHICHCATA
OUPKYJSIIHOHHBIM HACOCOM. JTO TMPHUBEACT K TOBTOPHOMY HPOXOXKICHHIO HENPOPEarHpoOBaBLICIO
(deHoa yepes GUIbTPYIOIUN KYCKOBOH aHO/ (TOOKHCICHHE), & TAKXKS K BO3BPATY XJIOPUIA HATPHUS IS
VIIYUIICHHUS SICKTPOIPOBOAHOCTH KOHACHCATA.

Ha pucynkax 2 w 3 mnokaszaHa NpPUHLMIHATIBHAS CXeMa H BHA SICKTPOIH3Epa MO BHIPAOOTKE
THITOXJIOPUTA HATPHS ATl YCOBEPLUICHCTBOBAHHON YCTAHOBKHL.

Ha xakapiii oTcex kKaTonauTa W aHOJHTA ¢ HIJKHEH 4acThio 3nekrpoiusepa moxactes 20 % pacteop
xyopuzaa Hatpus. Ha katoae reHepupyroTes THAPOKCHIT HOHBL M BOJOPOA Ta3, HAa aHOAC XJIOpP ras. XJop,
B3aMMOJCHUCTBYSl C THOPOKCHAOM 00Opa3yeT TrUHoXiaopuT-vuoHbl. OOpazoBaBLIHICS THITOXIOPUT HATPUS
BBIBOAMTCSI M3 BEPXHEH YacTH 3ICKTPOIH3Epa W MOAACTCS B AHOAHBIM OTCEK BTOPOTO BJICKTPOIU3CPa
(muadhparMeHHBIN JICKTPOIU3EP).

IlepBeIii u3 2MEKTPOIN3EPOB UMEET 7 aHOAOB U 5 KaTtoJ0B. M3roToBneHHbIE N3 HEPIKABEIOLIEH CTATH
KaTobl, OMHOBPEMCHHO HIPAOT POJIb MPOHULIACMBIX TIEPETOPOIOK.

[IpocTpancTBo Mexay karomamu (GOPMHPYET aHOAHYIO KaMepy, KOTOpas pasmeisieTcsl OT KaroAoB
MOPHUCTEIMHU MIEPETOPOAKAMH H 3AMOTHICTCS KYCKOBBIMH I'PApHUTOBBIMH SIICKTPOJAMH.

LIpKyampia TeXHoIorIre cKoro
KOoHAeHcATA. (BoaBpaT 25% cToKa)
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