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OKHUCJ/IUTEJBHOE OBE3BPEKUBAHUE
HEJOYHbIX CYJIb®UIHBIX CTOKOB

HccnenoBan nporiecc ®uAKO(PAa3HOro OKUCICHUS KUCIOPOIOM CYJIb(PHUACOICPIKAIINX CTOUHBIX
BOJI B IPUCYTCTBHUH ITOPHUCTOTO TpaduTonogoOHoro Marepuaina CHOYHHT, UCIIOIB3YEMOTO B KayecT-
Be KaTanmsaropa u aacopbeHta. [Iporecc 0YMCTKH BKITFOYAET JBE TOCIeA0BaTebHbIe cTaanu. Mc-
nosnb3oBanrue CHOYHUTA B Ka4ECTBE KAaTAIM3aTOPa B PEAKIUSIX OKUCICHHS U B KQUYECTBE aJICOPOCHTA
JUTSL U3BJICUCHHS OPTaHMICCKUX BEIECTB MO3BOIISICT OCYHICCTBUTH OKUCIICHHE CYJIHGUIOB B Cybda-
1o Tipu Temrieparype 7= 110+130 °C (cTamus 1), okucieHne CepOOPTraHNIECKUX U OPTaHUICCKUX
komnoHeHToB npu T = 200+220 °C (ctagus 2), 1, TakKuM 00pa3oM, pelnTh IPodIeMy 00e3BpeKH-
BaHMS IEIIOYHBIX CYIB(PHUIHBIX CTOKOB M OMACHBIX MPOYKTOB JETa3al[ii CTOYHBIX BOJI.

The process of liquid-phase oxidation of sulfide-containing waste water by oxygen over por-
ous Sibunit graphitic material used as a catalyst and an adsorbent has been investigated. The clean-
ing process comprises of two successive stages. Use of Sibunit as a catalyst in oxidation reactions
as well as an adsorbent for extraction of organic substances from waste waters allows executing
oxidation of sulfide-ions to sulfates at 7= 110+130 °C (stage 1) and oxidation of sulfur-organic
and organic components at 7 = 200+240 °C (stage 2) and solving fully the problem of neutraliza-

tion of toxic substances contained in alkaline sulfide waste waters.

[IpoGiema Mmano3zarpaTHOro u 3¢ ¢HeKTuB-
HOT'O crioco0a OYMCTKH CTOYHBIX BOJ Haubosee
OCTPO CTOUT B HEPTEXUMHH, UEILTFOIO3HO-
OyMa)KHOW, TEKCTWJIBHOW MPOMBIIIJICHHOCTH
(0coOeHHO KpacHJIbHBIE MPOU3BOJCTBA), Opra-
HUYECKOM CHHTE3€, MUIIEBOM MPOMBIIUIEHHO-
cti u np. OgauM u3 Hambosree 3PPEKTUBHBIX
METOJO0B OYHCTKH CTOYHBIX BOJ OT PAaCTBOPEH-
HBIX B HUX TOKCHYHBIX COCTUHEHUH, CIIOCO0-
HBIX TIOJBEPraThCsl OKHCIUTEIbHBIM IIPEBpa-
HICHUSIM, SIBIISIETCSI TPOLECC KATaTUTUYECKOTO
OKHCJICHHSI TOKCHKAHTOB KHCIIOPOJIOM B JKHII-
KO# (pa3e Mmpu MOBBINICHHBIX JABJICHUU U TEM-
nepaType. ITOT METOJ YCIEUIHO TPUMEHSETCS
NPU OYHMCTKE PA3IMYHBIX CTOYHBIX BOJ, COJEP-
KaIUX TpuMecu B KoHreHtparuu 1-100 r/im.
Jlns yTUIM3anuu TOKCUYHBIX KOMIIOHEHTOB U3
HU3KOKOHIICHTPHPOBAHHBIX PACTBOPOB TIPEJ-
JOKEeHA 3alUIICHHAs MaTEeHTOM aJICOpOINOH-
HO-KaTaJIMTHYECKast )KUAKo(]a3Has TEXHOJIOTHUS
C pereHepamueil ajcopOEHTa-KaTanuzaTtopa
XKHUIKO(pa3HBIM OKUCIIEHHEeM. B nanHO# paboTe

UCCIIEeIOBaHAa BO3MOXXHOCTh TPUMEHEHUST 00CHX
YIOMSIHYTBIX JKUIKO(MA3HBIX TEXHOJOTUH st
00E3BpPEeIKUBAHUS  MICTOYHBIX  CYIb(MHUIHBIX
CTOKOB HE(TEXUMHUYECKHX MMPOU3BOJICTB, KOTO-
pbI€ BCIIECTBHE BHICOKOH TOKCUYHOCTH HE MO-
I'yT OBITh YTHJIM3UPOBAHBI C TIOMOIIBIO TPAIH-
IIUOHHBIX METOZOB OYHCTKH.

B a0l CBA3M paccMOTPEHBI BO3MOKHOCTH
NPUMEHEHUSI  YTIACPOJHBIX  KAaTaTUTUYECKUX
CHUCTEM Ha OCHOBE IOPHUCTHIX TIpaduTOmOI00-
HBIX MatepuajioB cemeiictBa CHOYHHT, MPOSB-
JSFOIIMX KaK KAaTaIUTUYECKYH) aKTUBHOCTh B
PEaKIHAX KUIKOPAZHOTO OKUCIEHHS KUCIOPO-
JIOM, TaK ¥ aJICOPOIIMOHHBIE CBOICTBA.

DKCIEPUMEHTHI MPOBOIMINCH C UCTIONB30-
BaHMEM pealbHBIX CTOKOB U MOJEIBHBIX PACTBO-
pos cynbuna Hatpus (Cy, s = 0,2+2,0 Mmons/x,

pH=11,0+14,0) B cratuyeckoil yCTaHOBKE
MOJTHOTO TMEepPEeMEIINBAaHMU C PEaKTOPOM aBTO-
kiaaBHOro Tuma. OKHCIeHHE OpPraHHYeCKUuX M
CepOOPTaHUYECKHUX BEIIECTB NMPOBOIMINCH TIPH
temneparype 180-240 °C npu naBiIeHUH KH-
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bR Tlap /a3

CTouHBIC BOJIBI
A Temnoo6-

MCHHMK

" A
PeaxTop Tap / ras

Cenaparop
Kucnopon

OuuieHHas Boaa

CxeMa yCTaHOBKH AT IIepepabOTKH CyIb(QUIHBIX CTOKOB
OKHCJICHUEM B CJIO€ TBEPJIOTO YIJIEPOIHOTO KaTaau3aTropa
C HOJIy4eHHUEM CynbdaTa HaTpus

cnopoga 1,0-4,0 MIla. B xauectBe kaTanmu3za-
TOPOB HCIIOJIb30BAIUCH PA3IUYHBIC THIBI I10-
pucroro rpagutononodbHoro yriepoga Cuby-
HUT, OTIUYAIONTUECS MEXTY cOO0H TEKCTYpOH,
HNPOYHOCTHIO, Pa3MEPOM HaCTHIl U MPUPOJON H
KOHIIEHTpanue (yHKIMOHAJIBHBIX TPYIN Ha
UX TIOBEPXHOCTH.

B skcnepumeHTax ¢ y4acTHeM BCeX WC-
cie0BaHHBIX THIIOB CHOYHUTA B HU3KOTEMIIE-
patypHoit oomactu (50-80 °C) cynbdar HaTpus
He 00pa3oBBIBaNICA. B 3TOM ciydae mosBIsUINCH
CyTb(GUT-THOCYIb(GATHBIE CMECH; BIUSHHUE HC-
CJIEJIOBAaHHBIX KaTaJM3aTOPOB Ha CKOPOCTh
NPOTEKAHUSI PEAKIIUU OKa3aJloCh HE3HAYUTEIIb-
HBIM, YTO CBHJETEIBCTBYET O 3HAYUTEIHHOM
BKJIa/Ie TOMOTEHHBIX CTaauii. [Ipu moBwIIeHUN
TEMIepaTypbl HaOIIONACTCS MPEHUMYILIECTBEH-
HOE OKHCJIeHUE Cynb(duaa HaTpusi B Cyib(dar.
Cpenu uccneloBaHHBIX HAMH Pa3IHYHBIX KaTa-
JIM3aTOPOB, HaMOOJIee AKTUBHBIMU M CEJIEKTHB-
HBIMH B OTHOUICHHH PEAKUUH OKUCICHUS
cynbbuaa HaTpUs B Cyab(]ar okazaiuch yrie-
ponubie MaTepuansl CHOYHHT.

Haubonee s¢p¢extuBHO peakuus oOpa-
30BaHMS Cyib(aTa HATpPUS MPOTEKAET IPHU
temneparype 100-110 °C u wucnons3oBaHuU
BBICOKOJIUCIIEPCHBIX 00pa3loB BCEX THIIOB
CulyHHTa CO CPETHUM Pa3MEpPOM YaCTHII Me-
Hee 100 MkM.

Ha ocHOBe MONy4YeHHBIX pE3yIbTaTOB U
KPUTEPUAIBHBIX 3aBUCUMOCTEH TI0 MaccooOMe-
HY TBEpIOrO KaTajau3aTopa W KUAKOH (a3l

* Kupunnoe B.A. PeakTophl ¢ y4acTHeM Ta3a, JKUIKO-
CTH ¥ TBEpPAOTO HEMOJBMXKHOTO Karamms3atopa. Hoocu-
6upck: Uzn-so CO PAH, 1997.

OCYILECTBIICHbI pacdyeThl PEaKTOpa HMpPOU3BOAHU-
TeNbHOCTBIO 17 M*/4 1151 HIepepaboTKH CyIbghuI-
HO-IIEIOYHBIX CTOYHBIX BOJ HE(PTEXUMHUYECKOTO
npoussozctea (Cy, ¢ = 0,2+0,35 monb/i):

Pa3mepsl peakropa, M:

BHYTPEHHUI TUaMETp 0,78

BBICOTA 0,5
3arpyska KaTanu3aropa, T 0,14
Kousepcus Na,S B treuenue 5-20 muH, % 99,95
CenektuBHOCTE OOpasoBanus Na,SO, B
Teuenue 5-20 muH, % Jo 97

OCHOBHBIMU DJIEMEHTaMH TEXHOJOTHYE-
CKOMl CXeMbl YCTaHOBKH (CM. PHCYHOK) SIBJIS-
IOTCSl PEAKTOp OKUCICHUS (UMIMHAPUYECKUN
aBTOKJIAB, W3TOTOBJICHHBIA W3 HEPXKABEHOIEH
CTalM), BO3JYXOAYBKa, HACOC UISl KHJKOCTH,
MUPKYJISAIIMOHHBIA HACOC, TETIIO0OMEHHUK, O0aK
IUIL pacTBOpa, HAINPABIIAIONIETOCS Ha Iepepa-
00TKy, 1 0ak [uIsl XpaHeHus mpoaykra. Mcxon-
HBIE CTOKH 4epe3 (QHUIbTP MOJAIOTCS B PEaKTOP
¢ katanuzaTopoMm THna CHOYHHT; B peakTope
OJTHOBPEMEHHO MPOU3BOJAT MOABEM TeMIlepa-
Typel 0 100-125 °C u momaroT BO3IyX MpH
nmasiennu 10-15 atmM B kommdectBe 1,0-1,4 ot
HE0OXOIMMOT0 110 CTEXHOMETPHH ISl TIOJTHOTO
OKHCJICHHsI TIPUCYTCTBYIOIIUX B PacTBOpE
cynbdua-noHoB B cynabdar. B 310 Bpems ouu-
maeMasi BoJla LUPKYJIUPYET MO KOHTYpY Tell-
1000MeHHHK — peakTop. OuuniieHHast BoJa, Co-
nepkamiast cynb(haT-uoHbI, cOpachiBaeTcsi B
KaHaIW3auio (WM, TIPH BBICOKOW KOHIIEHTpPA-
UK Cyib(ara, Ha y3eJ] BbIIEICHUS 3TOrO MPo-
IyKTa), IaporasoBasi CMECh HANpaBisIeTCsS B
neyb J0KATa WK Ha (haked.

Js pemrenuss mpoOiieMbl 00€3BpEKHUBa-
HUSl JIeTa3UPyeMbIX TPOAYKTOB H TIyOOKOH
OYHMCTKH CTOKa OT OPraHUYECKHUX U Cepoopra-
HUYECKUX BEIIECTB, HAMH PACCMOTPEHBI BO3-
MOXHOCTH  aJCOPOIMOHHO-KATATUTHYECKOTO
METO/a C MPUMEHEHHEM B KayeCTBE KaTaln3a-
Topa-aacopbenta CuOyHurta. B »TOM ciyuae
npoIeaypa OYMCTKH 3aKII0YaeTcsl B CIEIYIO-
[IeM: Ha MEePBOM CTaIMK OCYIIECTBIISIOT 00e3-
BpEeKUBaHMUE CylabQHIa MO CXeMe, aHAJIOTHY-
HOW YK€ PacCMOTPEHHOMW, Ha BTOPOM — MPOBO-
JSIT aICOPOLIUMI0 OPraHMYECKUX KOMIIOHEHTOB C
MOCEIYIONMM  KHUIKO(Pa3HBIM — OKHCICHUEM
a7ICOpOMPOBAHHBIX BEIICCTR.
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Cxema nepepaOOTKH CyIb(pUAHBIX CTOKOB
(CM. pUCYHOK) JONOIHSAETCS] peaKTOpaMHU-aicop-
O6epamu, pabOTAOIMMHU HUKIMYHO B PEKUMAX
azcopOLuu-pereHepanuy, M KaTaTUTHYECKUM
JOXKHUTaTeseM, 00eCreunBaloUM HeHTpannu3a-
MO TQ30BBIX BEIOPOCOB BO BPEMs EPEXOIHBIX
PEXHUMOB  peakTopoB-ancopOepoB. Ilepsona-
YaapbHO MPOBOJAT OYMCTKY OT Cyib(uaa Ha-
Tpud. [lanmpHelmmas mnpouenypa OYHCTKH 3a-
KJIIOYaeTcsl B MPOMYCKAHUM OYHUIIAEMOT0 BO/I-
HOTO pacTBOpa, COJAEpXKallero cyibdartel, ce-
pOOpraHMyYecKre M OpraHuYecKhe BeIIeCTBa,
yepe3  3EpHHUCTBIM  CIOM  KaTamu3aTopa-
afgcopOeHTa TMpU HOPMAJIBHBIX  YCIOBHUSAX
(T=20°C, p=1arm) no crnosi mpumecen 3a-
TPA3HSIONIMX BEIECTB (MPOIOIHKUTEIBHOCTh
craauu aacopouuu 30-100 1). OmHOBpEMEHHO
HOBBIIIAIOT TEMIIEPATYPY Ha BXOJE B CJIOHM U 3a
CYET I10/1auy BO3AyXa — JAaBJIICHHUE B PEaKTOpe.
AncopObupoBaHHbBIE HA YTJIEPOJIHOM MaTepHale
OpUMECH TpU 3TOM OBICTPO KaTaIUTUYECKU
OKHUCJIIOTCS B JKUIKOM (haze B Oe3BpeHbIE CO-
€MHEHUS: JUOKCUJ Yriepoja U cyib(arbl
(IpOOIKUTENIBHOCTh KaTAIUTUYECKOW CTauu
1-1,5 4), B pe3ynpTaTe 4ero CIOW OKa3bIBAECTCS
TOTOBBIM K IOBTOPHOMY HCIIOJIB30BaHUIO IS
aICOpOIIMOHHOM OYUCTKH PacTBOPA.

AKTHUBHOCTh M CTaOMJIBHOCTH pPabOTHI
KaTanu3aropa-agcopoenta CuOyHUT ObUIH
MPOBEPEHBI B YCJIOBUSX JIa0OPAaTOPHBIX HC-
OBITAHWA HA TPOTOYHOW yCTaHOBKE B Teye-
Hue 100-9acoBOTO IUKIJIA OYUCTKH CYIbpHUI-
HO-II[EJIOYHOTO CTOKA. B Teuenme ykaszaHHOTO
nepuosa Kakux-TnOo M3MEHEHWH B padoTe
KaTajau3aTtopa oOHapyKeHO He OBLI0, KaTaju-
3aTOp COXpaHWJI CBOM (PU3UKO-XHMMHYECKHE
CBOIiCTBa, oOecreynBas pacyeTHBIC MapaMeT-
pBI OYHCTKH, YTO IMO3BOJSET PEKOMEHIIOBATh
€ro ISl HIMPOKOTO MCIIOJIb30BaHUS B MPOIIEC-
cax OYMCTKHU CTOYHBIX BOJ.

Pe3ynbraThl 9KCHEPUMEHTAIBHOTO HC-
CJIEIOBAHUS IOKa3aJld BO3MOXKHOCTH pelle-
HUS TIpoOJIeMBl 00€3BPEKUBAHUS IIETOTHBIX
Cynb(HUIHBIX CTOKOB IIyTeM NPUMEHEHHS
KHUAKOPA3HBIX TEXHOJIOTHH C HCIIOJIb30BAHU-
€M MMOPUCTOTO TPadUTOMOOOHOTO MaTepHaIa
CuOyHuT B KauecTBe aJgcopOeHTa U KaTallu-
3aropa.

PaccMoTpeHHBIE TEXHOIOTUYECKHE CXEMBI
NPUTOHBI ISl PEeLIeHUs1 O0Jiee IIMPOKOTo KPy-
ra npoOieM, CBS3aHHBIX C OYHUCTKOW CTOYHBIX
BOJI, U MOTYT OBbITh PEKOMEHIOBAaHBI K MpPHMeE-
HEHMI0O HA TIPOMBIIUICHHBIX MPEIIPUATHIX
pa3IMIHOTO MPOQHIIS.
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