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SYNTHESIS AND TESTING OF THE STABLE TO POISONS ZEOLITE-
CONTAINING CATALYSTS ON THE METAL BLOCKS FOR
REDUCTION OF NITROGEN OXIDE BY HYDROCARBONS

Abstract. The aim of work was development of the catalysts supported on metal block carriers for cleaning of
exhaust gas of motor transport, in particular for decrease in content of nitrogen oxides. Stability of the carrier and
active phase of the catalysts supported on the metal blocks to poisons : to SO, oxygen, water vapour, is investigated.
Into structure of the secondary carrier zeolites : ZSM-5 (module-30), NaY, KB-1, HY, zeokar were entered. For
poisons resistance of catalysts was also entered into the composition of the carrier or the modified natural
klinoptillolit of Shankanaysky field (5%) or H-form of NAY zeolite. The composition of active metal was modified
by Pt, Co, Ni, Mn, Fe - both individually and in mixtures. For catalysts based on Fe, supported on zeolites of
different types, the greatest degree of NO, conversion (100% at 500 © C) is achieved on the carrier with addition of
H form of NaY zeolite. The composition of active metal was modified by Pt, Co, Ni, Mn, Fe - both individually and
in mixtures. For catalysts based on Fe, supported on zeolites of different types, the greatest degree of NOx
conversion (100% at 500°C) is achieved on the carrier with addition of H form of NaY zeolite. The experiments
were carried out to study the possibility of NO interaction with the soot deposited on the catalysts block. It is found
that the inhibition effect of the reaction of SO2 occurs both in the presence of oxygen and in the absence thercof.
The introduction in the content of a secondary carrier of Shankanay deposit clinoptilolite increases the stability of
the catalyst to poisoning by poisons. The Ni-Mn catalyst with an additive of 0,1%(weight.) of Pt is the most resistant
to oxygen influence. In the presence of water vapor extent of transformation of nitrogen oxide on the catalysts which
aren't promoted by Pt decreases to zero whereas the catalysts promoted by 0,1% of Pt (weight.) kept higher activity
during 50 h experiment.
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CHUHTE3 U UCIIBITAHUE CTABWJIBHBIX K AIAM
HEOJIMTCOAEPKALINX KATAJIM3BATOPOB
HA METAJUVIMYECKHUX BJOKAX JUIA
BOCCTAHOBJIEHHA OKCHJA A3OTA YI'JIEBOJIOPOJAMUN

Annoranus, L{easro paboTs! ABIAIACH pa3paboTKa KATATH3aTOPOB, HAHCCCHHBIX HA MCTAJUTHUCCKUC OIOYHBIC
HOCHUTC/IH, A1 OYMHCTKH BBIXJIOMMHBIX Ta30B ABTOTPAHCIIOPTA, B YACTHOCTH, AJII CHIDKCHHA COACPKAHUA OKCHIOOB
aszora. MccrnenoBana yCTOWYHMBOCTD HOCHTEIS M AKTHBHOM (Da3bl KATATM3aTOPOB, HAHCCCHHBIX HA MCTAJUTHUCCKHC
omoxu, k sAmaMm: kK SO,, KHCTOPOAY, BOAAHBIM mapaM. B cocTaB BTOPHYHOTO HOCHTEIA BBOIIIH LEOTUTH ZSM-
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H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

5(moayp-30), NaY, KB-1, HY, neokap. s yCTOMUUBOCTH KaTaIM3aTOPOB K sS4aM B COCTAB HOCHTEJS BBOIWIH
TAKKe WA MOTU(UIMPOBAHHBIN MpHPOAHbI KamHONTHLIOMMT [llankanaiickoro mectopokacHua (5%) mm H-
(opmst cosura Nay. Coctas aktuBHOTO MeTamia Mmogudumuposam Pt, Co, Ni, Mn, Fe - kak B OTACIBHOCTH, TaK H
B cMecax. Jlma karamm3aropo Ha ocHOBe Fe, HAHECEHHOTO HA LCOJUTHI PA3HOTO BHAA, HAMOONbBIIAS CTCIICHD
npespameHus NO, (100% mpu 500°C) mocruraercst Ha HOocuTene ¢ AodaBkoit H-gopmsr neommra NaV. ITposeacHbl
OTIBITHI N0 HCCICAOBAHHMIO BO3MOXKHOCTH B3amMmoacHcTeus NO ¢ ca’kel, HAHECEHHOH HA OJOYHBIC KATAIH3aTOPHL.
YcranoBieHO, 9T0 3P QeKT TOpMOKCHUI peakund SO, MPOSBIICTCA KAK B MPHCYTCTBHH KHCIOPOAA, TAK H B CTO
OTCYyTCTBHH. BBEaeHHWE B COCTaB BTOPHYHOTO HOCHTEI KiIMHONTHIONMTA IIIaHKAHAKCKOTO MECTOPOKICHIH
VBEIMYUBACT YCTOWYHUBOCTD KATAIM3ATOPOB K OTPABJICHHIO simaMu. Hambomee yCTOHYNB K BO3IEHCTBHIO KHUCIOPOIA
Ni-Mn karammsarop ¢ mobaskoit 0,1% Pt (Bec.). B mpHCYTCTBHEH BOASHBIX MAPOB CTCICHBb MPCBPAIICHUA OKCHAA
a30Ta Ha Kartanm3aTopax, HE IIPOMOTHPOBAHHBIX Pt, CHKaerca [0 HyIM, TOrJAa KAaK KaTaam3aTopsl,
mpomoTtuposanubic 0,1 % Pt (Bec.) coxpansan 6071¢¢ BEICOKYI0 AKTHBHOCTH B TCUCHHS 50 4. 3KCIICPHUMCHTA.
KaroueBnbie ci10Ba: Karanm3aTop, HEOIUT, OKCHIT A30Ta, BHIXIIONHBIC Ta36I, ABTOTPAHCIIOPT, KATAIHTHUCCKHAC SITbL

Beeaenune. Okcrapl a30Ta NPUCYTCTBYIOT B COCTABE BBIXJIOMHBIX TA30B B BHAC OKHUCH U JABYOKHUCH
azota. OOpa3yloTcs OHH B PE3YJbTATC PCAKIHH MEKIY aTMOC(HEPHBIM a30TOM H KHUCIOPOAOM HIIH
BOJSHBIM TIAPOM TIPU BBICOKOM AaBicHuH (28-35 atMm.) m temmeparype 340-650°C Bo Bpems Kaxgoro
cxKaThs B IIMHAPAX. TOMIMBO HEMOCPSACTBCHHO B 3TOH peakiuu He y4acTByeT. OKCHIB a30Ta OYCHBb
snoBuThl. B HauOONEe THUMMYHBIX CIYyYAsIX OTPABICHHEC OKCHAAMH a30TAa HAYHUHACTCS JICTKUM KaIILJICM,
KOTOPBIN YEPE3 HEKOTOPOS BpeMsl MPOXOoAUT. [ Ipr OTHOCHTEFHO BRICOKHX KOHLCHTPALUIX Pa3ApaKeHUS
JBIXATCIBHBIX MYTCH YBCIUYUBACTCS . HAOMIOAACTCS CHUJIBHBIN Kallle/b, HHOTA TOJO0BHAS 0OJb, PBOTA H
1.4. [lpu oTpaBneHUU IBYOKHCHIO a30Ta XaPAKTCPCH OTCK JICTKHX C MOCICAYIOMICH OpPOHXOIMHEBMOHHCH.
Ilpu HEKOTOPBIX YCHOBUAX TMOTOABI BO3MOXKHA (DOTOXMMHYCCKAST PEAKIUs, CIOCOOCTBYOIIAS
00pa30BaHUIO W3 OKCHOB a30Ta BEIIECTB, PA3heAAOIUX CAUIUCTYIO 000I0OUKY I71a3, a TAKKS PACTCHUS U
gake pesuny. OKCHABI a30Ta MO JACHCTBHIO HA YCAOBCUCCKHU OPraHu3M SIBJSIOTCS HaMOOJee
TOKCHYHBIMH KOMIIOHCHTAMH BBIXJIOIHBIX Ta30B, W HX OOC3BPCIKUBAHUEC MYTCM KATATHTHUYCCKOTO
Pa3I0KESHHS WK BOCCTAHOBICHUS prodOpeTacT 0codeHHOE 3HadeHue [1-4].

3arpssHeHre aTMocepbl BRIXJIOMHBIMU raszamu, coaepsxkammmu okcuasl azota (NO,, NO, NO,)
SBIIICTCS. B HACTOSIICS BpeMsi riobanbHOM mnpobmemoi. MacampHbIM KaTamu3aTopoM s CHIDKCHHS
yposHst NO, B 6orareix KHCIOPOAOM CPEAaxX A0 HOPM CTAHAAPTOB MOT Obl OBITh KATATU3ATOP PA3I0KCHUS
NO, va N; u O,. Ho Ha ceromHsimHMi ACHP TaKHUX KaTAIU3aTOPOB HE CYIICCTBYET, IOITOMY
aTbTCPHATUBOH SBJSICTCS JOOABICHHUE ABTOMOOUIBHOTO TOTUTMBA K BBHIXJIOMHBIM Ta3aM U KATAJTUTHICCKOS
BoccTanoBieHue NO, no peaxiyu :

HC+NOX+ 02—)C02 +H20 +N, (1)

dror THn peakuuu OTKPHIT B kKoHue 70-Hadanme 80-x romoB XX-BCKa M HM3y4acTCs BEChMa
WHTCHCHUBHO MPUMCHHUTCIBHO K OYHUCTKE BBIXJIOMHBIX ra30B OT OKCHIOB a30Ta. B ka4uecTBe Karaau3aTopos
BoccraHoBieHUs: NOy UCTIOIB3YIOTCS MUHEPAJIbI, IMTUHEIH, CHIUKATHI, OKCHUA ATIOMUHHUS U Pa3THIHOTO
pPOJa LECOMUTHL C BBCACHHBIMH B HHX METOAOM HOHHOTO OOMCHA HJIM HAHCCCHHUECM HA IOBEPXHOCTD
MCPEXOJHBIMHU, PSAKO3CMEIBHBIMU WK OnaropogHpivu MetauiamMu. OHAKO [0 HACTOSINETO BPSMCHH
BCE CIIE HE MOAYYICHO MOCTATOYHO AKTHBHOTO U CTAOWIBHOrO Karanuzaropa. CylieCTBOBAHHE MPOYHOTO
Karajgu3aropa BoccTaHOBiCHUsT NO; ¢ MOMOIIBIO YIVICBOJAOPOAOB, OOPA3VIOIIUXCS B JABHTATCIIC
ABTOMOOUISI TP TEMIICPATYPES BHIIIC, MO3BOIHIO Obl PE3KO CHU3UTh BPEIHOCTh BHIOPOCOB MU3CIBHBIX, &
TaK:Ke OCH3MHOBBIX JBUTATC/ICH, PAOOTAIOMINX HA OCTHBIX TOILIUBHBIX CMECAX. CHIDKCHUE COACpKAHUS
OKCHIOB a30Ta, BHIOPAchIBACMBIX B aTMOC(EPY B COCTaBE TOMOYHBIX Ta30B JICKTPOCTAHIMSIMU H
MPOMBIIUICHHBIMUA TIPSANPUATHSIMH M BBIXJIOMHBIX TA30B ABTOTPAHCIOPTA - OAMH W3 BAXKHBIX H
AKTYaJIbHBIX ACMCKTOB B PCIICHUU JKOJOTUYCCKON MPOOJICMbI 3arpsI3HCHHS OKPYIKAKMICH cpeast [5-7].
HauGonee >ddexTuBHBIN METO M3BICUCHUS OKCHIOB a30Ta M3 MPOAYKTOB TOPCHUS Pa3IHYHBIX BHIOB
TOIUTMBA, MPOMBIILICHHBIX OTXOJ0B, BBIXJIOMHBIX Ta30B AaBTOTPAHCIOPTA SBISCTCA IPOLECC
BOCCTAHOBJICHHSI OKCHIOB a30Ta A0 HHEPTHOrO ra3000pa3HOro as3oTa MHOCPSACTBOM PEAKIHH ¢
PCAYLHUPYIOIIMM  ar¢HTOM € HCIIOJIb30BAHHUCM  TCXHOJOTMH  CCJIICKTHBHOTO — KATATUTHUYCCKOTO
BoccranoBicHus (CKB) [8,9]. B Takom mporiecce BO3MOKHO BOCCTAHOBIICHHE OKCHAOB a30Ta A0 88-90%
u Oonee. OxpaHa OKPYKAIICH CPEAbl OT MPOMBINLICHHBIX W TPAHCIIOPTHBIX 3arPSI3HCHUN €3KEIHCBHO
CTaBUT TMCPEA YCJOBCUCCTBOM TPECOOBAHHMS K YIAYUIICHUID METOJOB CHHTE3a KATAIH3ATOPOB
HCUTpaIM3alUHd W OYHMCTKH Ta30BBIX BHIOPOCOB OT BpeaHeix mnpmmeced. HambGonee s¢dekTHBHEIM







