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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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NEW NANOSTRUCTURAL CATALYSTS
FOR NEUTRALIZATION OF TOXIC GASES IN INDUSTRY

Abstract. One of the key environmental problems is the protection of the air basin in the cities and industrial
zones of the Republic of Kazakhstan. The environmental situation is increasingly affecting the economic well-being
of the state, and becoming the most significant factor in the development of the country. The catalytic methods for
cleaning exhaust gases from harmful components are a great help in solving these problems. The main advantage of
the catalysts is their autonomy, ease of use and accessibility to users. The main indicators of catalysts include such
parameters as activity, productivity, resistance to poisons, price, etc. This article shows the presence of active in the
complete oxidation reaction of alumina nanoclusters formed during sorption from aqueous solutions of chloroplatinic
acid and provides the technological scheme for the production of industrial catalysts.

Keywords: Catalysts, oxidation, carrier, platinum, aluminum.

Introduction

Purification the atmosphere of very toxic exhaust gases from motor vehicles and gas emissions from
industrial enterprises is one of the pressing problems of humankind, attracting the attention of the public
and scientists of the leading countries of the world.

The level of air pollution of many industrial cities of Kazakhstan exceeds the existing regulatory
limits due to emissions of motor vehicles, boiler houses and industrial plants.

Complete catalytic oxidation of organic substances contained in gases to carbon dioxide and water,
sulphur dioxide and reduction of nitrogen oxides is one of the most effective ways to utilize and neutralize
harmful emissions from industry and vehicles.

We have developed a technology on the basis of which the production of catalytic converters is
organized [1,2].

Noble metal catalysts are the most commonly used in solving environmental problems of the sources
of emissions of both motor vehicle and stationary pollutants. Typically, the carrier for such catalysts is
alumina in pure form or with additives of cerium oxides, lanthanum, zirconium, etc. Alumina during the
deposition of platinum from a solution of H,PtCls 6H>O chloroplatinic acid forms a complex which upon
further heating, is converted into nanosized active sites. The early existence of similar complexes with the
carrier is shown in a number of works. So, in [3], 2 absorption peaks of H, were detected at 200 °C and
340°C by the TPR method on Pt/Al,O; calcined at 500°C in air. The first peak belongs to the reduction of
massive platinum oxides, higher temperature peak is at the most strongly bonded to the oxide surface of
the carrier, difficult to reduce forms of platinum oxides [4,5]. In [6], a strong interaction was found with
the five-coordinated unsaturated platinum carrier sites, which prevents further sintering of the metal. As
shown in [7], the surface platinum atoms may be in two Pt° and Pt® states. The latter is a low-ligand
platinum cluster consisting of several platinum atoms with a degree of oxidation of +1 to +2 and exists
due to the presence of electron-negative chlorine and oxygen atoms in its coordination sphere.
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Experimental research

We have observed that the order of application of the active components is of great importance when
introducing platinum-competing cobalt and manganese cations. Varying the order of application of the
active components showed that the initial application of a noble metal, and then a mixture of manganese
and cobalt was from their nitrates formed the most active catalyst (Fig.1 curve 1), the least active catalyst
was formed in the reverse order of application (Fig.1 curve 3), and the intermediate catalyst was formed
from a common solution of chloroplatinic acid and cobalt and manganese nitrates (Fig.1 curve 2).
Quantitative data on propane conversion in the complete oxidation reaction are shown in Table 1.
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Figure 1 - Temperature dependences of propane conversion in air (1:35) on various catalysts

Table 1 - Effect of varying the order of application of the active components
on the activity of the catalysts in the propane air oxidation reaction (1:35)

Propane conversion, %
T,°C 0,1 % Pt (2% Mn — 1% Co) 2% Mn +1% Co
(2% Mn — 1% Co) ~0,1% Pt +0,1% Pt
50 0 0 0
100 2,40 1,77 0,56
150 3,36 0,45 1,94
200 91,70 118 10,91
250 97,79 92,52 59,25
300 98,63 98,74 92,45
350 99,20 99,89 97,82
400 99,30 99,92 99,63
450 100 100 100
500 100 100 100

This indicates the presence of specific stabilization sites on the surface of alumina, as it was shown in
[3—8]. They are common to both platinum complexes and other variable valence metals (Mn, Co).

Not only alumina but also chlorine ions in the composition of chloroplatinic acid play a very
important role in the formation of nanoscale active sites. In our work [8] catalysts for oxidation of
hydrocarbons with platinum-based air applied on oxide Al-Ce-carriers have been investigated. During the
study using a transmission electron microscope, chlorine-containing phases were detected in samples of
oxidized catalysts. The microdiffraction pattern represented by rows of reflections corresponds to the
AICl3-6H,O (JCPDS, 8-453) phase, and the ring set to the AI(ClO4)3(ClOs), (JCPDS, 28-4) phase.
Chlorates and perchlorates are known to be formed by oxidation of chlorides, and the presence of Pt on
the catalysts, apparently, contributes to this process. t should be noted that when heated, chlorates (KCI1Os)
and perchlorates (KCIO4) decompose in the temperature range 400-620°C with the release of oxygen and
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the formation of chlorides. In the presence of variable valence metal catalysts, the decomposition
temperature can significantly decrease up to 200°C. Chlorates and perchlorates produced by the oxidation
of ion chloride appear to contribute to oxygen involvement in oxidation processes due to high reactivity
and low thermal stability. Subsequent oxygen evolution upon decomposition or reduction of the chlorate
and perchlorate ions retains chlorine ions on the surface of the carrier [8].

One of the components of the active center in addition to platinum and aluminium is chlorine.
Earlier, when purchasing platinum- chloroplatinic acid from “Aurat”, we encountered a mismatch in the
composition of the compound H,PtCls 6H,O. A mismatch was found in the amount of chlorine in the
chloroplatinic acid molecule, which led to insufficient solubility of the compound and a significant
deterioration in the activity of the catalysts obtained from this compound. According to stoichiometry, the
platinum content corresponding to the chloroplatinic acid compound cannot exceed 37.5-37.6% of the
molecule, while the content of the base metal on the chloroplatinic acid market is up to 40%. All
specifications indicate only the content of platinum and basic impurities, but no one indicates the chlorine
content. An atomic ratio of platinum to chlorine of 4.62 was found in the sample of the purchased
preparation according to X-ray fluorescence analysis, instead of 6.00 according to the formula (Table 2).
Thus, the compound lacks about 1.4-1.5 chlorine atoms per platinum atom. It is known that in the process
of evaporation of the chloroplatinic acid solution to the concentration required by specifications, not only
the loss of excess water but also the decomposition with the loss of chlorine atoms in the chloroplatinic
acid compound to PtCls and even to PtCl; is possible. Since we cannot change the technology for the
production of chloroplatinic acid, after additional correction with hydrochloric acid to stoichiometry or
higher, the activity of the catalysts is completely restored.

Table 2 - Platinum to chlorine ratio in standart chloroplatinic acid according to GOST
and chloroplatinic acid from “Aurat” in batches for 2018 and 2019 years

Sample of chloroplatinic acid Area of peak, conventional units Chlorine content per 1 platinum atom
Standart (HCI) 4,15 6,0
Sample from 2019 3,18 4,60
Sample from 2018 3,14 4,54
Sample from 2018+1CI 3,36 4,86
Sample from 2018+2CI 4,08 5,90
Sample from 2018+6CI 4,94 10,59

Thus, in order to form the active sites, it is necessary to have an alumina with a developed surface and
a chloroplatinic acid with stoichiometric or large amount of chlorine. The absence of one of the
components results in a significant decrease in the activity of the catalysts. Base metal blocks coated with
secondary carrier in the form of aluminium oxide is the preferred basis for catalysts, because they have a
developed surface, have a large choice of design options, high thermal and mechanical stability, low gas-
dynamic resistance.

Conclusion

During implementation of the project "Organization of Production of Metal Catalytic Converters of
Toxic Components in Gas Emissions of Motor Transport and the Industrial Enterprises", carried out
within grant financing of commercialization of the results of scientific and (or) scientific and technical
activities and financed from the funds of the State Institution “Science Committee of the Ministry
Education and Science of the Republic of Kazakhstan”, JSC “D.V.Sokolskiy Institute of Fuel, Catalysis
and Electrochemistry” together with JSC "Science Foundation" organized a workshop for the production
of domestic catalysts.

Organization of production and introduction of highly efficient domestic catalysts to reduce toxic gas
emissions will ensure import substitution and significantly improve the condition of the air basin.

For this development, the Institute obtained a Patent of the Republic of Kazakhstan for Invention No.
11868 "Block catalyst for exhaust gases of vehicles" dated 02.22.2001 [9].

A certificate of origin of goods “ST-KZ” No. KZ 910500735 dated 05.12.2019 for catalytic
converters was obtained as well.
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The Institute successfully passed the Prequalification of potential suppliers and is included in the List
of pre-qualified potential suppliers of the Sovereign Wealth Fund «Samruk-Kazyna» JSC., pre-
qualification No. 826247615 dated 29.08.2019.
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Figure 2 — Catalyst production flow diagram

Figure 3 - Workshop products installed at industrial facilities
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At present, the catalysts of the Institute are installed on oil heating furnaces, motor vehicles, diesel
and gas generators of subsoil users companies, banks and other enterprises of our Republic (Figure 3).

The work was supported by the Ministry of Education and Science of the Republic of Kazakhstan,
Grant AP05131076.
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OHEPKOCIINTIK YJbI TA3TAPIABI BEUTAPATITAH/IBIPYFA APHAJIFAH
KAHA HAHOKYPBLIBIM/bI KATAJIU3ATOPJIAP

AnHoTanus. Kopmaran opTaHbl ©HEPKOCINTIK JKOHE KONIKTIK JIacTaHylapAaH KOpray KYH CalblH amam3ar
anjpiHa OeitapanTaHIbIpy KaTaau3aTopiiapblH CHHTE3/ICY JKOHE TACTaH[Ibl ra3 UIBIFAPbIHABUIAPBIH  3USHIIBI
KOCTlaJlapJiaH Ta3apTy SJICTepiH jKakcapTyra Tajantap Koibin oreip. Kazakcranma 1 MITH.-HaH actam aBTOKeIIK
ayara KYH CailblH KeMipTeri, a30T OKCHUATEPI, KOMIPCYTEKTEp JKOHE Tarbl Aa 0acka 3 MIIH. TOHHAFa JKYbIK 3USH]IbI
3arTapasl TacTaiapl. Ka3akCTaHHBIH KONTEreH OHEPKOCINTIK Kajlallapbl ayachIHBIH JIACTaHY [EHreii aBTOKOIIK,
Ka3aHIBIK JKOHE OHEPKICINTIK KOHABIPFBUIAP IIBIFAPBIHABLIAPbIHAH KOJIAHBICTAFEI HOPMATHBTIK IIEeKTepAcH 6-10
ece apTbiK. Kazakcran PecryOimkachl 3KOJIOTHACBIHBIH HETI3r mpobieMaapbiHbIH 0ipi Kananap MeH @HEepKICINTIK
aifiMakTapbelHbIH 9ye OacceilHiH Kopray OoJbll TaObuia[bl. MeEMIIEKETTIH 3KOHOMHKAIBIK o-ayKaThl ACHreiline
9KOJIOTHSUIBIK JKaF[ail KeIl jKariaija ocep eTell jKoHe Kasipri TaHJga eJiiH JaMYbIHBIH HEFYPIbIM MaHbI3/IbI
(hakTOphIHA AMHAIBINI OTHIP. OHEPKICINTIK KACIMOPBIHIAP MEH aBTOKOJIK TAaCTaHIbl HIBIFAPBIHABUIAPBIHA KAPChI
KypectiH OipkaTtap amicrepi Oap, onap: COpOLMSUIIBIK Ta3alay, 030H KOMETIMEeH Ta3apTy, TYpJi AJIEKTp Cy3riiepMeH
KaTTbl O6JIIIEKTep MEH a’dpo30JbJap/aH Ta3apTy, KbIIKbUI ra3Iapibl CUITI jKOHE Tarbl Ja Oacka epiTiHaijiepiMeH
ciHipy Ooubin TaObutazpl. Bys1 Mocenenepni Ielry MakcaThlHAA TACTaHIbl Ta3[ap/bl 3UsSH/bI KOMIIOHEHTTEPACH
Ta3apTyAblH KaTAIMTH3IIK OJicTepi KONJaHbUIaabl. KaTanu3aTtopiapiblH HErisri  apThIKUIBUIBIFBI  OJap/biH
JIepOecTiri, KoJiaHy KaparnalbIMAbUIBIFEL XKOHE MaiJaaHymbuiap YIIiH KOJ JKeTIMALIIri Oonbin TaObuiaasl. by
Makanana miaatuHaxiaopeytekTi KuiukbUiaslH (IIXCK) cy epitinainepineH copOuusi ke3iHie mnaiina OoJjaThiH
ANIOMHUHUN OKCHJIHJET] HAHOKJIACTEPJIEPAiH TOJIBIK TOTBIFY peakLUsChIHIA OejceHai 0oyl kepcerinren. MyHaan
KaTanu3aTtopiiapAbl JalblHAAy YIIIH 0acTarKbl IUIATHHAXJIOPCYTEKTI KBIIIKBUIBIHAA JKETKUTIKTI MeJIIepae XJop
MOH/IapbIHBIH 00JTybI 6T€ MaHbBI3/bl. XJIOp HOHIAPIHBIH 631 HAKThI KaTalnu3 TeMIIEpaTypachlH/Ia TaChIMaIaFbIIIThIH
OcTiHIAC ©TEe TYPAaKThl JKOHE ATIOMHHHH OKCHIIMCH IUIATHHA KIACTEPiHIH KypamblHA Kipedi. XJop HOHIAPbI
TaChIMAJIJIAFBILITHIH OETiHE NepXJIopaTTap MEH XJIOpaTTap/ bl TY3yre XOHE OChUIAMIIA IIBIFBIHABI ra31apIblH TOJIBIK
TOTBIFY MPOLIECTEPl YIIIH KOCBIMILIA OTTETiHI TapThIl ajdyFa KaOinerrti. Bi3 oTaHIbIK Katamu3aropiiap eHIIpEeTiH
[[EXTa KY3ere achIPbLIFAH OHEPKACIIITIK KaTAIM3aTOP/Iap OHIAIPICIHIH TEXHOIOTHUSIBIK ChI30ACHIH YCHIHIBIK. Bi3miH
KaTanu3aropiiap yiIiH Oacramnkbl TachIMaJIarbiil peTiHie kKonganyra X15H05 sxone X23H05 mapkaisl ¢expanb
Heri3iH/eri bICTBIKKA Te3iMJi Qonbra TaHganapl. Mertamn OJOKTapabl HaiblHAAy VIIiH (OJbraHbl ajJblH ala
rodpiaiibl KoHE KaXETTI AMaMeTpJIl PYJIOHFa Opalibl, OJaH opl MailChI3NaHIBIPYNaH XOHE KbI3ABIPYIAH KeiliH
OJIOKKa OEMUT CYCICH3WSICHIHAH JKOHE LIEPUH HUTPATHIHBIH CYyJaFbl EpITIHIICIHIH eKIHII TachIMaJIAAFbIIIbI
oTeIprbi3bIael. ColaH KeiliH bUIFANl CHIMBIM/BUIBIFBI OOMBIHINA CIHIIPY OICIMEH EeKIHIII TachIMAJIAAFbIIIKa
TUIATHMHOXJIOPBI CyTeri KbIKbUIBIHBIH cyiibl epiTinaici (IIXCK) oTeIprbI3bLIaasl, opi Kapail KenTipreHHEeH KOoHe
TYNKUTIKTI KbI3IbIPDFAaHHAH KEWIH alblHFaH OJIOKTHI KaTanum3aTop opajaJbl JKOHEe KOiMara HeMece TaIlChIphbIC
Oepyuire skidepineni. Meraiun OJOKTap TalcChIpbic OepyIIIEp/AiH CYPAHBICBIH KaHAFaTTAHIBIPYFa, OJIOKTHIH
OJIILIEMIH JIe, KaHAIJAp/bIH OJIIEMIH JI¢ e3repTyre MYMKIHAIK Oepelli, KOFapbl TEPMUSUIBIK KOHE MEXaHHKAaJbIK
TYPaKTBUIbIKKA W€, TOMEH Ta3IUHaMHKaJbIK KeAeprire he >oHe OJOK MAacCachbHbIH OHBIH KOJIeMiHEe OHTailIbl
apakaTbIiHachl 0ap. MMmopt anmacTeipy/ibl KaMTamachl3 €Ty jKoHe dye OacCeiHiHIH JKaFIalblH eoyip KakcapTy
MaKCaThlH/Ia KAaTalu3aTop OHMIIPICIH YHBIMAACTBIPY JKOHE THIMALIIIT IKOFapbl OTAHIBIK KaTalIW3aTOPIap.Ibl
OHEPKACINKe eHri3y 013 YIIIH MaHbI3/IbI )KETICTIK OOJIBIT TAOBLIAIbI.

Tyiiin ce3aep: katanu3aTopiap, TOTHIFY, TACBIMAJIAFbIII, [UTATHHA, ATFOMUHIHA
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HOBBIE HAHOCTPYKTYPHBIE KATAJU3ATOPHI JIJIsI HEUTPAJIM3ALIAA
TOKCHUYHBIX I'A30B B TIPOMBIIIJIEHHOCTH

AnHoTtanusi: OXpaHa OKpy)Karolieil cpelsl OT NMPOMBIIUICHHBIX M TPAHCIIOPTHBIX 3arps3HEHUH €XETHEBHO
CTaBUT TEpPEA YEJIOBEUECTBOM TPEOOBAaHUS K YIYUIICHWIO METOAOB CHHTE3a KaTaJIM3aTOPOB HEHTpaIM3aluH U
OUYNCTKH Ta30BBIX BBHIOPOCOB OT BpedHbIX npuMeceir. B Kaszaxcrane cppimme | MiH. aBTOMOOWIEH €XETHEBHO
BBIOPACHIBAIOT OKOJO 3 MIIH. T BPEIHBIX BEIIECTB, TAKMX, KaK OKCHIBI YIJIEpoJa, a30Ta, yTJIEBOIAOPOIBI MU [p.
YpoBeHb 3arps3HEHHS BO3IyXa MHOTHX IIPOMBIIUICHHBIX ropogoB Kaszaxcrana Oonee, wem B 6-10 pa3 Bbime
CYIIECTBYIOIIMX HOPMAaTHBHBIX MPEAEIOB H3-32 BBIOPOCOB aBTOTPAHCIIOPTA, KOTEJBHBIX W IPOMBIIIIEHHBIX
ycTaHOBOK. OfHOW W3 KIIOUEBBIX IMPOOJIEM SKOJOTHH SIBISIETCS 3alllUTa BO3AYNIHOTO OacceifHa B ropojgax u
MIPOMBIIUICHHBIX 30Hax PecryOmmkn Kazaxcran. Ha ypoBeHb S5KOHOMHYECKOTO Oaromosrydyusi rocyJjapcTsa Bce B
GoJbIIel CTETEHM BIIMSET SKOJIOTHUYECKAs CHTYyalMs M CTaHOBUTCA Bce OoJyiee 3HAUYMMBIM (DaKTOPOM pa3BUTHS
ctpanbl. CyIecTByeT psii METOJJ0B OOPHOBI ¢ BBIOpOCAMH IPOMBIIIJIEHHBIX MPEATIPUATHN U aBTOTPAHCIIOPTA, TAKHX,
KaK COpOLMOHHAs OYMCTKA, OYMCTKA O30HOM, OYMCTKA PA3IMYHBIMHU 3JICKTPOQMIBTPAMU OT TBEPABIX YACTHIl U
a’p030JIeH, TMOTJIOIEHNE KHUCIBIX Ta30B pacTBOpaMHM ILeNloded M T.JI. BombuM mozcropueM Ui pemeHHs 3THX
poOJIeM SBISIOTCSl KaTATMTUYECKHE METOIBl OYMCTKH OTXOISIINX I'a30B OT BPEIHBIX KOMIOHEHTOB. OCHOBHBIM
MPEeUMYIECTBOM KAaTaJN3aTOPOB SBISIETCS HMX ABTOHOMHOCTb, IIPOCTOTa TPHUMEHEHHWS M JIOCTYHHOCTH IUIS
nosip3oBareneil. K OCHOBHBIM TOKa3aTensM KaTalM3aTOPOB OTHOCSTCS TakKWe IapaMeTpbl KaK aKTHBHOCTS,
MIPOM3BOANTEIBHOCTD, YCTOWYNBOCTH K sI/1aM, IIeHa U T.A. B 1aHHOH cTaThe MOKa3aHO HAIMYNE AKTUBHBIX B PEAKIINU
MIOJTHOTO OKHMCJICHUSI HAHOKJIACTEPOB Ha OKCHJE AIIOMHUHUS, 00pa3ylomuXcs MpH cOpOLUH M3 BOJHBIX PacTBOPOB
wratuHoXJIopucToBogopoaaoit kuciotel (IIXBK). OtmedueHa Oomnbimas Ba)KHOCTh AJISI TPUTOTOBICHHS TaKHUX
KaTaln3aTOpOB HAIWYHE XJIOp HOHOB B JOCTAaTOYHBIX KonmmdecTBax B ucxomHod IIXBK. Camm xmop HOHBEI
Ype3BBIYAHO yCTOWYMBBI HA MOBEPXHOCTH HOCHUTEIS MPH TEMIIEPATYPaxX PeabHOTO KaTalin3a M BXOIAT B COCTaB
KJlacTepa IUIATHHBI C OKCHJOM alIOMHUHHSA. XJIOp HMOHBI CIIOCOOHBI OOpa3oBBIBATH MEPXJIOPAThl M XJIOPATHl HA
MOBEPXHOCTH HOCUTENS 1 BOBJIEKATh TAKMM 00pa30M JIOTIOTHUTEIBHO KUCIOPOJ IS TIPOLIECCOB TOJIHOTO OKUCIICHUS
OTXOASIMX Ta30oB. Hamu mpencraBieHa TEXHOJIOTMYECKas CXeMa MPOM3BOJCTBA NPOMBIIUIEHHBIX KaTalH3aTOpOB,
KOTOpasi pean30BaHa B L[EXE M0 MPOU3BOJICTBY OTEYECTBEHHBIX KaTaln3aTopoB.B kadecTBe MepBUYHOTO HOCHTEIS
JUTS HAIIAX KaTaJu3aTOpOB BBHIOpaHa >kapocToikas (ombra Ha ocHoBe (expams mapku X15H05 m X23105. Hdns
W3TOTOBJICHHUS METAIHIECKUX OJIOKOB (DOJIBTY NPEABAPUTENHFHO TOQPUPYIOT M CBOPAYMBAIOT B PYJIOH HY>KHOTO
JIMaMeTpa, Janee Imocie oOe3KMPHBAaHMSA M MPOKAJIKH Ha OJIOK HAHOCUTCS BTOPHYHBIH HOCHTENb W3 CYCICH3HWH
6eMuTa M HUTpaTa LEpHs B BOAE. 3aTeM Ha BTOPUYHBINH HOCHTENIb METOJIOM IIPOIUTKH 10 BIArOEMKOCTH HAHOCHUTCS
BOJIHBIN PacTBOp IUIATHHOXJIOpHCTOBOAopoaHoi kuciaoTs! (IIXBK), mocie cymkn u OKOHUATETFHOTO IPOKAIMBAHMS
MOJTyYEHHBIH OJOYHBIN KaTalIn3aTop YMAaKOBBIBACTCS M OTIpABISETCS HA CKIAJ WIN 3aKa3uuKy. MeTaummdeckne
6JI0KM TIO3BOJIIIOT TMOKO pearupoBaTh HAa 3alpOChl 3aKa3duMKOB, MEHATh Pa3MEphl M KaK caMoro OJIoKa, Tak U
pasMepbl KaHAJIOB, HMEIOT BBICOKYIO TEPMHUYECKYI0 M MEXaHHYECKYI0 YCTOMYHMBOCTh, OOJagalOT HHU3KHM
ra30MHAMUYECKIM COIPOTHUBIICHNEM M ONTHMAIBHBIM COOTHOLIEHHEM Macchl OJ0Ka K ero oobemy. BaxHbpiM
JIOCTHKEHHEM JUISl HAac SIBISIETCSl OpraHW3alys MIPOM3BOJCTBA M BHEAPEHHE BBHICOKOI((EKTUBHBIX OTEYECTBEHHBIX
KaTaJIM3aTOPOB C LENBI0 00ECIICUCHNST UMITOPTO3aMEIIEHHS W 3HAYMTEIFHOTO YIIyUIIEHHUs COCTOSHHE BO3IYIIHOTO
Gacceiina.

Ki1roueBble ¢J10Ba: KaTann3aTopbl, OKUCICHNE, HOCUTEIb, IUIATHHA, ATFOMHHHUH.
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