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SYNTHESIS AND TESTS OF CATALYSTS ON METAL BLOCKS FOR
CLEANING OF EXHAUST GASES IN REAL SERVICE CONDITIONS

Abstract. The most effective means of cleaning of exhaust gas transport is a catalytic process. Monolithic
blocks - the most suitable catalysts used to solve environmental problems. The paper presents data on the carried-out
works on production of full-size block catalysts on metal carriers with a honeycomb structure channels for tests on
KAMAZ truck running on diesel fuel. For tests 2 cylindrical block carriers with a diameter of 220 mm and 90 mm
high have been prepared. The presence of harmful emissions in the exhaust gases at a minimum idle was considered
for a pre-warmed engine of rated power mode. Concentrations of gasecous harmful emissions in the waste gases,
including, nitrogen oxides (NO,), total hydrocarbons (CH,), carbon oxide (CO), were determined by a
multicomponent gas analyzer "Autotest - 02.03" of I-st class. Results of neutralization of exhaust gases of the diesel
engine equipped with a catalytic converter show that the use of catalytic converter results in lower of harmful
emissions as compared to an engine without the converter: by NO, -33%, CH, -82%, CO-98% (at 2200 rev/min). At
a minimum idling mode (800 rev/min.) the effectiveness of the neutralizer was on NOy -59%, CH; -86%, C0O-99%.
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'AO «MIHCTHTYT TOIINBA, KATATH3A H 3MCKTPOXuMEH MM. J| B.COKOIBCKOro»;
*KasaxcKuil HAMOHATbHBIH YHUBEPCHTET UM.amb-Dapatu

CHUHTE3 1 UCIIBITAHUSA KATAJIM3ATOPOB HA METAJUVIMYECKHUX
BJIOKAX JIJISA OYNUCTKHN BBIXJIOIIHBIX I'A30B B PEAJIbHBIX
YCIIOBUSAX OKCITYATAIIMU

Annoramusa, CambM  3((EKTHBHBIM CpPSACTBOM OYHCTKH BBIXJIONMHBIX Ta30B TPAHCIOPTA SABJIACTCA
KaTamuTHIeCKui criocod®. MoHOMTHBIE OJI0KHM - HAaMOOJIee MOIXOIIIINE HOCHTEIN KaTAIN3aTOPOB, HCIOIb3YEMBIX
JUTS PeIICHUS SKOJOTHYCCKUX MpodneM. B craThe mpHBEACHBI TAHHBIEC O MPOBEACHHBIX PAdOTAX MO M3TOTOBJICHHUIO
MOTHOPA3MEPHBIX OJOYHBIX KATATM3aTOPOB HA METAJIMYCCKHX HOCHTEISIX C COTOBOM CTPYKTYPOH KAHANOB LA
HCIBITAHHA Ha TPy30BoM apromoOmiae KamA3, paboTaromeMm Ha TU3CTBHOM TOIUTHBE. 1A HCHBITAHHHA OBLTH
TIPUTOTOBJICHBI 2 IUIMHAPHUCCKAX OJIOUHBIX HOCHTEII C quaMeTpoM 220 MM u BeIcoTOH 90 MM. Hanmime BpemHbIX
BBIOPOCOB B OTXOMANIMX Ta3aX HA MHHHMAIBHOM XOJOCTOM XOJY VUMTBHIBAIH U1 MPEABAPHTEIBHO IMPOTPETOTO
JBUTATEISA B PESKUME HOMHHAIBHON MOIMHOCTH. KOHIIGHTpanuu ra3000pa3HBIX BPEIHBIX BHIOPOCOB B OTXOZSIIHMX
ra3ax, B TOM umCie, OkcmaoB aszora (NOy), cymmapasix yraesogopoaoB (CHy), oxcmaa yraecpoma (CO)
OTIPEACISUINCh MHOTOKOMIIOHCHTHBIM —Ta30aHamm3aropoM «Aprortect-02.03» 1 kmacca. PesymbsraTtsl 00e3BpesKu-
BaHWA  OTPAOOTABIIMX TAa30B MAM3EIGHOTO JBHTATENd, OCHANICHHOTO KATAIUTHUYCCKUM HEHTPAIH3aTOPOM,
MOKA3bIBAOT, YTO MPUMCHEHHE KATATUTHYCCKOTO HEHTpAIM3aTOpa OTPAOOTABIIMX Ta30B NMPHBOJUT K CHIKCHHIO
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BPCOHBIX BRIOPOCOB IO CPABHCHHUIO C ABHTaTeneM O¢3 HeHTpammsaropa: mo NOy -33%, CHi -82%, CO-98% (mpu
2200 o6/mun). Ha pekuMe MHHHMATBHOTO XOMocToro xoma (800 o6/mmH.) 3()(eKTHBHOCTE HECHTpamm3aTopa
cocrasmaa 1o NO, -59%, CH, -86%, CO-99%.

K/noueBnie ¢J10Ba; SKOJOTHS, KATAMU3ATOP, BBIXJIOMHBIC ra3bl, Au3eab-reHepatop, KamA3.

Beeaenune. HaubGonee »>ddekTrBHBIM CPEICTBOM OYHUCTKH BBIXJIOMHBIX Ta30B JABHraTC/cH
BHYTPCHHETO CrOPaHHs aBTOMOOWICH SIBIICTCS KATATUTHUYCCKUH Crocod. B kauecTBe Kataau3aTopos
okucnenuss CO, yIICBOAOPOAOB U PA3IOKCHHS OKCHAOB  a30Ta, B OCHOBHOM, HCIONb3YHOTCS
ONaropoJHbIC METAUTBI HA HOCHUTEIIX, KOTOPBIC 00/1aJal0T BBICOKOW KATATMTUYCCKONW AKTHBHOCTBIO,
TEPMOCTOHUKOCTRIO K simaM |[1-3]. Paspabotka cOCTaBOB U CHOCOOOB MPUTOTOBICHUS HOBOI'O MOKOJICHHS
KaTaJau3aropoB C MOHHWKCHHBIM COACPKAHHUCM MCTAUIOB IUIATHHOBOM TPYIIBL AIS KOMILICKCHOM
OYMCTKH BBIXJIOMHBIX Ta30B ABTOTPAHCIOPTA MPUOOPETACT OOMBINYIO AKTYAJBHOCTh B MHUPE B CBSI3H C
VXY AMCHHAESM COCTOSIHUS BO3AYIITHOTO 0ACCCHHA, 0COOCHHO B MPOMBIIIICHHBIX TOPOAAX, U YKECTOUCHHUEM
IKOJIOTHUCCKUX HOpM. Ha CCroAHSIIHKUEI NCHP KATATUTUICCKUE CHCTCMBI, HAHCCCHHBIC HA MOHOJIMTHBIC
OJIOKH, SIBJSIFOTCS HAWOOJICC MOAXOAAIIUMH  KATATM3aTOPAMH, HCIONb3YEMBIMH ISl PCHICHUS
COBPEMEHHBIX 3KOJOruucckux mpodjem [4-8]. Ilpu cpaBHCHHMH € KaTaau3aTOPOM Ha KEPAMUUICCKOM
HOCHTENIC KaTamuzatop Ha mertammuueckoM Hocuteie (KMH) obnamaer psgom mpemmyinects [9-11]. B
YACTHOCTH, BBICOKAS MPOYHOCTh META/LIA U BBICOKAs 00padaThiBACMOCTh AAFOT BO3MOXKHOCTh U3TOTOBHTH
CTCHKH HOCHTCJISI JOCTATOYHO TOHKHUMH, YTO B PE3yNbTaTe OOCCHCUMBACT OOINSE 3HAYUTEIBHOS
VBCJMUYCHUE TCOMETPHUCCKOH IUIOMAAH METALIMYCCKON NOAT0oKKH. [Iporece XMMUUECKOH pPeakiinu
MMPOUCXOANUT HA KATATUTHUCCKOUM MIOBEPXHOCTH U OOIICE YBEIUUCHHUE TUIOIIAIN SIBISICTCS HECPABHCHHBIM
JOCTOMHCTBOM HOBOH TCXHOJIOTHMH, YTO TPUBOAUT K 3HAYUTCIBHOMY VIVUIICHUI KATATUTHICCKOTO
spdekra. ITO YCAOBHUEC MO3BOMICT MOHU3UTH OO 00BEM LUIMHAPUICCKON moaaoxku Ha 20% mo
CPaBHCHHUIO C TPAIUIMOHHBIM METOAOM Tmipu coxpaneHuu s¢pdexkruBHocTH padotel. IloBbilcHHAS
MEXAaHUYECKAsT MPOYHOCTh OCHOBAHHUS TO3BOJSCT YCTPAHUTh H3OMSLUOHHYIO MPOKIAAKY MEKIY
KOPITyCOM U TIOAJIOKKOH M TEM CaMbIM YMCHBIINTE AuaMeTp kopmoyca Ha 15%. [lpuseacHnbic (hakTopst
MOHIKAIOT OOIMUE BEeC HCHTpanu3aropa Ha OAHY TPETh MO CPABHCHHUIO C HCHTPAIH3aTOPOM Ha
KESPaMHUYSCKOM OCHOBAHHH MPU COXPAHCHHUH KaTtaauTtudeckoro sdexra (tadm. 1) [12-14].

Ta6m/1ua 1- CpaBHI/ITeJ]I)HI)IC XapaKTEPHUCTUKH METANIMYECKUX U KEPAMHUICCKIX HOCHUTENEH

XapakTepUCTUKI Merainieckuii HOCUTENb, Kepammueckuit HOCUTENb,
77 sta/em” 62 s/eM’
TommyHa ctenku ~ 6e3 0,04 0,15
TIOKPBITHS (MM)
T'eomerpuueckas mroma b 3,7 2.8
(MY m)

DddexTHBHOE TTOTIEpEUHOE 91 77
ceueHne 6e3 NOKPhITHs (%)

Bbaarogaps mMano# TOMIMHHE KOHCTPYKLMS MOJJIOKKH MOXKET OBITH BHITIOJIHEHA TAKHM 00pa3oM, 4To
3G (dEKTUBHOEC MONCPEYHOEC CCUCHUC 3HAYMTENPHO BBINIC, YE€M IPH HCIOIb30BAHHH KEPAMHUYECKOTO
Marepuania; Mpu 3TOM AOCTHIAacTCs W 3aMETHOC CHIDKCHHE T'MIPABIMYCCKOTO COMPOTHBICHUA. Takke K
YHCAY MPCHUMYINCCTB  MCTAIMYCCKUX  HOCHTENICH TPH WX  COMOCTaBICHHM ¢  Haubomee
pacrpocTpaHeHHbBIME KopauepuropbiMu Ookamu ¢upmel «Kopuunrl mace» CLIA ciaexyer oTtHecTH H
00J1ce BBICOKYIO TEMIICPATYPy IUIABICHHS XpomMoartoMunaneBoi cramu (csoime 1500°C), B To Bpemst, Kak
TEMICPATYpa Pa3MITYCHUS KOpAMCpPUTA Onm3ka K 1300°C. BaxHsl Takxke U pasnudus B
TEIIO(H3NICCKIX CBOMCTBAX METAIMUECKOTO W Kepamuueckoro Hocurened. Tak, ams pasorpesa
METATITHUECKOTO HOCUTENS 10 PabOUHX TeMIepaTyp TpeOyeTcs TONBKO MOJIOBHHA TEIIa, HEOOXOAUMOTO
JUI HATPEBA KEPaMHUYECKOTO OIOKA aHATOTUYHOHW pazMepHOocTH. M3-3a HHM3KOH TEIIOEMKOCTH METalia
KaTaTu3aTop Ha METAIMYECKOM HOCHTENC 3HAYMTEIBHO OBICTPEC MPHXOAUT B pabouHMid PEeKUM NpU
3alyCcKe XOJOJHOTO JBUTaTeis. XapakTCpHbBIM I[OKazaTeiaeM sl KEPaMHUUCCKHX MAaTcpuanoB, B
MPOTHBOIONOKHOCTh MCTAILIAM, ABILIETCS WX HH3Kas TEIUIONPOBOAHOCTH. [Ipw HU3KMX Temmeparypax
ctanp uMmeer B 14 pas Gomee BBHICOKOEC 3HAYCHUE TEIUIOMPOBOJHOCTH, YEM KEPAMHKA INPH BBICOKHX
TeMIeparypax 1ot nokasarenas goxoaut a0 20 (tadi.2) [15]. INokazarenp B OOMBIICH CTCICHH MOHMKACT
BPEMsI pazorpeBa HEUTPATH3aTOpa HA METALIHICCKOM OCHOBAHHU.
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