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(57) U300peTenne OTHOCHTCA K KaTalM3aToOpaM M MOXKET ObITh NPUMEHEHO VIS OKMCIEHHsS aMMMaka IpH

IMPOU3BOACTBE a30THOU KHUCJIOTBI, a TAaK¥X€ JIsI OCYIICCTBJICHUA APYIUX OKHCIUTCIBHBIX IIPOLECCOB
B OTpaciin XUMHUYECKON IMPOMBITIJICHHOCTH. Texumueckuit pe3yabpTar, Ha AJOCTUKCHHUC KOTOPOIo
HanpasJICHO I/1306peTeHI/Ie, 3aKJII0YACTCs B ITOBBIIICHUH ITOKa3aTeIeh KOHBCPCHUHU aMMHAKa U PA3JIOKCHUSA
3aKHCH a30Ta KaTaJIMTUYCCKOM CHCTEMOM. CyIIlHOCTI) I/I306peTeHI/I$I 3aKJII0YAeTCs B KaTaIMTHUYCCKOU
CUCTEME JI1 OKHUCJICHHUA aMMHaKa, KOTOpasd COACPKUT IMOCICAOBATCIILEHO pPACIIOJIOKCHHBIC 0J10K
KOHBCpPCHUU aMMHaKa, 010K YiaaBJIMBaHUA IIJIATUHOWAOB U 0JI0K PA3IO0XKCHUA 3dKUCHU a30Ta, IIPHU OTOM
0JI0K KOHBEPCHUU aMMHUAKa COACPIKUT MIIATUHOUIHYTO CETKY, a OJI0K Yi1aBJIMBAHUS INIATUHOU 0B COACPIKUT
CCTKY C HAHCCCHHBIM IIJIATUHOMAOM U OTIMYACTCA OT IMPOTOTHIIA TEM, YTO 010K KOHBCpCHUHU aMMHAKa
CYMMAapHO COACPIKUT OT 3 a0 16 mac.% najuiaauvs, a B Ka4€CTBC INIaTUHOW /14, HAHECCCHHOT'O Ha CETKY OJ10Ka
YilaBJIMBaHUsA, MMPEACTABJICHA IIJIaTUHA.

IV 080T61C0C



MIIK: CO1B 21/02
CO1B 21/22
CO01B 21/26

KaraaurHueckasi CHCTEMA [Jisl OKHCJ/ICHHA AaMMHAKA

N306peTeHHe OTHOCHUTCS K KaTaau3aTopaM M MOXET ObITb NMPUMEHEHO Ui OKHCIICHHSA
aMMHMaka TIpH NPOM3BOACTBE a30THOW KHUCJOTHI, @ TaKXe AN OCYLUECTBIEHHA IPYrux
OKHCJINTEJIbHBIX TIPOLIECCOB B OTPAC/IX X UMUYECKOU IIPOMBILIIEHHOCTH.

H3BecTHa KaTaJIMTUYECKas CUCTEMA Ul OKUCJIEHUS] aMMHUaKa IUIsl OYUCTKH BBIXJIONHBIX
ra3oB JAM3ENBHOrO IBWraTess, copepxamas Onok okucneHus NOX, KOTOpbIH COCTOUT M3
nnaTMHO-nannaauesslx cetok [US2014050627, mata nyOnukauuu: 20.02.2014 r., MIIK: FOIN
3/20].

HemocTaTkoM W3BECTHOIO TEXHMYECKOrO peuleHHs siBjiseTcs Manblit pabouuii pecypc
KATAJIUTUYECKOW CHCTEMbl MJIi OKHCJIEHHS aMMHMaka u3-3a IIOCTENEHHOrO YJETY4YMBAaHUA
IMJIATHHBI U3 CETOK 0J10Ka OKHUC/IEHHS M ObICTPOro BbIXOZa OJI0Ka OKMCIIEHHS U3 CTPOSI.

B kauectBe mpoTOTHMNA BbIOpaHA KaTalUTUYECKas CUCTEMA Ul OKHMCJIEHWs aMMHAaka,
coneprkamas 610K KOHBEPCHH aMMuaka, OJIOK yJIaBJIWBaHUs [UIATHHOMIOB U OJIOK pa3oxeHusl
3aKHCH a30Ta, MOCJIEN0BATENbHO PACTIONOKEHHDIE 11O X0y PEAKLIHOHHOTO rasa, MpH 3ToM OJI0K
KOHBEPCHHM AMMHAKa COCTOMT M3 LIEIbHOMETAJUINYECKUX TUIATMHOBBIX CETOK, ONIOK ynaBIMBaHus
NJIATHHOMIOB COCTOWT M3 METAJUIHYECKUX HAHECEHHBIX CETOK CO CJIOEM METaJla IIaTUHOBOW
rpynnby, a OJOK pasjioKeHWsl 3aKUCH a30Ta COCTOMT M3 KODaJbTOBOrO KaTajau3aropa
[RU2358901, nara nybnukauuu: 27.04.2004 r., MIIK: CO1B 21/26].

ITpenMyLIECTBOM MPOTOTUNA NEpel HU3BECTHbIM TEXHHUYECKMM DELIEHHEM SIBISIETCS €ro
Oonee BbICOKMH paboymii pecypc KaTaJUTUYECKOW CHCTEMBI IJIsi OKMCJIEHHS aMMHaka 3a CHeT
ylNaBJAMBaHUA TUIATHHBI, TepeMeryaroineiics u3 OJoka KOHBEPCHU C PEAKUMOHHBIM Ta3oM,
ceTkamu ONOKa ynaBIMBaHWs IUIATHHOUAOB. OOHAKO HENOCTATKOM 3TOH KAaTaJMTHYECKOH
CUCTEMBI Ul OKMCJIEHHMs aMMMaka SBISIeTCs HU3Kas 3(pQEeKTHBHOCTb KOHBEPCHHM aMMMakKa H
pa3oXKEeHUsI 3aKUCH a30Ta KATANIUTHYECKOH CHCTEMOMH, OOYCJIOBIECHHBIE BBICOKOH CKOPOCTBIO
YIETYUMBAaHUS M3 CETOK OJIOKa KOHBEPCHM aMMHaKka aKTUBHOH MuiaTuHbl. besycnosno, 6nok
yaBIMBaHKSA MJIATUHOMAA C MMOKPHITHEM M3 TJIATUHOW/A XOTs ¥ 3a/IeP)KUBAET HEKOTOPbIA 00beM
yneTy4yuBLueiicss U3 OOKa KOHBEPCHH IUIATHHBL, OJHAKO B NOKYMEHTE HE PACKpBITO, KaKOH
KOHKPETHO TUIATMHOWJ HCIONb3YeTCs [UIs TOKPBITHS CETOK OJIOKa ynaBiAMBaHWA W,
CJICAOBAaTCJIbHO, HE YUYHUTBIBAOTCH BO3MOXXHBIE 0CODEHHOCTH HU3MEHCHHUA npouecca

npeoOpasoBaHMs BO3AYLIHO-aMMHAa4HOH cMecH B OJlokax 3TOH CHCTEMbl B CBSI3H C



0COGEHHOCTSIMH TIPMMEHAEMOTO B OJIOKE ynaBiuBaHus miaTuHomna. Takum oOpasom, mpu
MCTIONb30BAaHUN IUIATHMHBI B KAueCTBE TMOKPHITUS CETOK OoKa yNaBIMBaHUS, KOJNMYECTBO
y/IaBIMBAEMOM AKTHBHOI TUIATHHDI, MOCTyNaowel H3 GI0Ka KOHBEPCUH aMMHaKa, MOXKET ObITh
HEJOCTATOYHbIM IUIA CO3JaHHMs KATaJIMTHYECKOrO CJ0sA, HEOoOXOMMMOro mJisi MpHpocTa
NOKa3aTeNns KOHBEPCHU. A B Cllydae MCIIOIb30BAHMS Majjafius B Ka4eCTBE MOKPBITHA CETOK
6lI0Ka yJaBIMBAHMS XOTS W OOECIeUMBAETCS NOCTATOYHBIH OOBEM yJaBiMBA€MOW aKTHBHOM
TIATHHBI, HO OHOBPEMEHHO MOBBILIAETCS PUCK MOMNAaHNs Najanus u3 Onoka yiaBiuBaHus B
ONOK PasoXKeHHUs 3aKUCH a30Ta, MOCIEAYIOIIEro yNaBiIMBaHUs UM [UIATHHBI U, KaK CENCTBHE,
obpasoBanuss B 9TOM OJOKe 3aKHCHM a30Ta, YTO COBOKYMHO IPHBOAUT K CHMKEHHIO
5} (PeKTUBHOCTH KATAIMTHYECKON CHCTEMbI [JIs OKUCIEHUS aMMHUaKa.

Texuuueckas npobiemMa, Ha peLIeHHe KOTOPOH HANpaBJIEHO M300pETEHHE, 3aKITH0UAeTCs
B HEOOXOAMMOCTH TNOBbleHHs 3((GEKTUBHOCTH KaTaIUTHYECKOHW CHCTEMBl U OKHUCJIEHMS
aMMHaKa.

TexHUYecKuil pe3yJbTaT, Ha JOCTHXEHHE KOTOPOro HampaBjeHO HM300peTeHue,
3aKJII0YAETCs B MOBBLILIEHHH TOKa3aTelied KOHBEPCUM aMMHAaKa M Pa3JioKEHHs 3aKHCH a30Ta
KaTaJIUTHYECKON CUCTEMOA.

JIOTIONHUTENbHBI TEXHUYECKUI pe3yJbTaT, Ha JOCTHXXEHHE KOTOPOro HamnpaBsJIEHO
1300peTeHne, 3aKII0UAETC B TMOBLILIEHAM NOKa3aTels KOHBEPCHH aMMMaKa Ha ceTkax Onoka
YNaBIMBAHUA 3a CYET YAEPKWBaHMS TNaIaJueM Ha CeTKaX JTOro OJioKa IJIaTHHEL,
nocrynaromeii u3 6J10ka KOHBEPCUH aMMMaKa.

JIOTIONHUTENbHBIM TEXHUYECKHI pE3yNbTaT, Ha HOCTHXKEHHE KOTOPOro HampasjieHO
u300peTeHne, 3aKII0UaeTCs B CHIKEHMH PUCKA IIOBTOPHOrO 00pa3OBaHMs 3aKHCH a30Ta B OJIOke
PA3NOXKEHMs 3aKMCH a30Ta 3d CYET MCKIKOYEHMs] BO3MOXKHOCTH YJIABIMBAHMA CETKamu OJoka
pa3jioXeHUst aKTUBHOTO NaJlIafus.

JIOTIONHUTENbHBIM TEXHUYECKUI pe3ylbTaT, Ha JOCTH)XKEHHE KOTOPOrO HAarpaBIeHO
n300peTeHre, 3aKJIIOYaeTCsl B CHIDKEHHM PHCKA YMEHDBIIEHUs KaTaJUTM4€CKOW aKTHBHOCTH
6710Ka pas3NioKEHUsI 3aKUCH a30Ta 3a CHET HCKJIFOUEHHS! BO3MOXXHOCTH YNABJIMBAHHS CETKaMH
6710Ka pa3jioKeHUs: aKTUBHOT'O MaJlIajusl.

CyuHoCTh M300pETeHUS 3aKITI0UAETCS B CEAYOLIEM.

KaTtanutuueckas CuCTEMA Ul OKHUCJIGHHUS aMMuaka COIEPXKHT MOCJIEN0BaTENbHO
PaCMONIOXEHHbIE ONOK KOHBEPCHMHM aMMHaKa, OJIOK YIaBIMBaHUA IUIATHHOMAOB W OJIOK
Pa3/OKEHUS] 3aKHCU a30Ta, MPH 3TOM OJIOK KOHBEPCHM aMMHAKa COMEPHKHT IJIATHHOMIHYIO
CeTKy, a OJIOK yJaBJMBaHUS [UIATUHOUAOB CONEPXHUT CETKYy C HaHECEHHbIM IMIATHHOMAOM. B

OTJIMYME OT MPOTOTUNA OJIOK KOHBEPCHHM aMMHaka CyMMapHO COAEpXHuT oT 3 jo 16 macc.%



MaNiafus, a B KauecTBe MIATMHOMWAA, HAHECEHHOTO Ha CeTKy OJI0Ka yJIaBMBaHKA, IPE/ICTABICHA
IUIaTHHA.

KaranuTudeckas CHUCTeMa NJIs OKHCJIEHHMs aMMuaka obecneunBaeT BO3MOXHOCTD
OKMCJIEHHs] aMMHaKa M IMOCJEAYIOLIee Pa3jioxkeHHe MOOOUHbIX MPOAYKTOB OKHMCIIEHUs, B TOM
YHCNE 3aKKCH a30Ta Ha Oe3BpeHbIE KOMIIOHEHTBI.

BJIOK KOHBEPCHH aMMHaka o0ecreunBaeT okucienue ammuaka NH3 B okCHA a3oTa NO u
CONMyTCTBYIOIIME MPOAYKTHI B BHIE 3akucu asora N2O u asora N2. Cerka 010Ka KOHBEPCUU
SABJISIETCS 11e/IbHOMETAJIMYECKUM TIATHHOMIHBIM KaTaIH3aTOPOM M MOXKET ObITh BBINONHEHA U3
CIUTaBa TIATHHBL, POAMS W MaIafus, WM M3 CIUIaBa IUIATHHBI W Majjagus, Wid H3 CIulaBa
MJATHHBI U POMAMS, WM APYrUX TUIATHHOMAHBIX CIIaBOB. bIOK KOHBEPCHH aMMHaka yCTaHOBJICH
TEepPBBIM M0 TEYEHUIO PEAKLIMOHHOrO ra3a ¥ CyMMapHO COAEpHT OT 3 10 16 Macc.% nannaausi,
YTO YBENMYMBAET IEPUOL AKTHBHOIO KCIONb30BAHHS STOr0 OJoKa 33 CHET MEPEMELUCHHUs
MaJIaaus 10 CeTKaM 3TOro GJI0Ka MM Ha CETKH CleAyolero O10ka v yiaBIuBaHus NajulaiieM
MNaTMHbl, YHOCHMOM C CeTOK OJioka KOHBEPCHHM, IIO3BONAA TEM CaMbiM  MPOIJIUTDH
KaTAIATHYECKYIO AKTHBHOCTb CETOK BO BCeM 0ObeMe 6lioka KOHBepcHu ¥ OJ0Ka yNIaBIHBAHMS U
MOBBICHTh IMOKa3aTelb KOHBEPCHM aMMHaka KaTaJMTHYeCKOH cucTeMOW. Ecnu cozmepxaHue
naiiaaus Oymer nmpesbimars 16 Macc.%, To OyaeT He TONBKO  YBENMYMBATHCSA
MaTepHANOeMKOCTb ITOrO APATOLEHHOTO METAJLIA, HO ¥ B 3HAYMTEIbHON cTeneHu OyneT pacTH
PHCK MPOCKAKMBAHUS TA/UIAfHs Yepe3 CETKH OioKa ynaBIMBaHWs, OCAXKICHUA €ro Ha CeTKax
6IoKa pa3NoKEeHUs 3aKMCH a30Ta M MOBTOPHOTO 0Opa3oBaHHMs 3aKHUCH a30Ta HAa CETKax 3TOro
6noka. Eciam coaepskanue nannanus OyneT COCTaBIsATh MeHee 3 MacC.%, TO CHIDKAETCH
BEpPOATHOCTb YJIABJIMBAHMSA TUIATHHBI OJIOKOM yJIaBJMBAHUs U MOBBILIACTCA PUCK €€ NOMAafaHus B
GIOK pAa3TOKEHHMsl 3aKMCHM a30Ta, BCIEACTBHE 4YEro B 3HAYMTENBHOW CTENEHH YXYIIIAeTcs
> (GEeKTUBHOCT DAa3/OKEHMs 3aKMCH a30Ta mocnenHum Onokom. Jlmsd  IOCTHXEHHS
ONTUMAJIbHOTO COOTHOLIEHHS MEXy MaTepHaTOeMKOCTbI0 H MokasareneM 3GbdexkTHBHOCTH
KaTAJIUTHYECKONW CHCTEMBbI U OKHCIEHHs aMMHMaka CeTKa U3 CIIaBa METaUIOB IJIATHHOBOH
TPyNIbI MOXKET comepskaTh oT 7 no 10 macc.% nannanus.

BJIOK KOHBEPCUM aMMMaka MOXET COAEPXKaTh ONHy WM Oosiee LeNbHOMETAINIECKHX
IIATMHOM/HBIX CETOK, CYMMapHOE CONEP)KaHUe MaJafiusi B KOTOPBIX COCTaBIseT OT 3 1o 16%.
IIpn sToM HauGombwas 3((HEKTHBHOCT M MPOJODKHUTENBHOCTh PaboThl ObecreunBacTCs
KaTAIUTHYECKON CUCTEMOH B TOM Cjlyuae, KOrJia CEeTKa WJIM CETKH C CYMMAapHbIM COAEPKAHUEM
NMaUIafus YCTAHOBIEHbI 33 CETKOi WM CeTKamH, He copepxamux namnanuit. Taioke B Gnoke
KOHBEPCHH aMMHaKa MOTYT ObITb [IOTOJHUTENbHO YCTAHOBJIEHbI KAaTaNM3aTOPHbIE CeTkM 0e3

COACpIKaHUs B HUX MaJIIanA.



BJOK ynaBAMBaHMs PACMIONIOKEH HIDKE [0 TEYEHHIO PEaKLHOHHOro rasa 3a Osokom
KOHBEPCHH dMMHAKa M OBeCrneurBaeT ynaBjiuBaHUE BbUIETAIOLIMX U3 3TOro Oj10ka MiaTvHbI U
najanus. Biok ynaBIMBaHMs NpPeCTaBlIeH METANIHYECKOH CETKOM ¢ HAHECEHHOH MIaTHHOM,
KOTOpasi MOXET ObIThb BBINOJHEHA U3 JKapOIMIPOYHBIX U KOPPO3MOHHOCTONKMX CIUIABOB, TAKUX KaK
dexpanb, HUXPOM, XacTe/UIOH MM HEpXKaBeollas CTalb. OTO CHHXAET MATEPUAIOEMKOCTh
AparoleHHbIX META/UIOB OJioKa YJaBIMBaHHS W OOECNEYMBAET IOBBILIEHHE MOKa3aTess
KOHBEPCHMHM aMMHAKa 3a CYET YJIABJIMBAHMS IUIATHHON BBUIETAIOEro M3 OJI0Ka KOHBEPCHH
aMMHMaKa aKTHBHOIO NMaJUlafivs U CO3JaHHs TAKUM OOpa3OM AOIOJIHUTENIbHON KaTaJIMTHYECKOH
MOBEPXHOCTH M3 YJABJIMBAEMOI majuagueM BbuleTaollell U3 O10Ka KOHBEPCHU TUIATHHBDL.
Macca HaHeceHHOM muatuHbl MoxeT coctaBmath oT 0,03 go 0,5 % or Macchl CETKH, 4TO
obecrieyrBaeT ONTHUMAJIbHOE COOTHOIUEHHE MEXAy TI10Ka3aTeleM KOHBEPCHMM aMMHAKa,
yJaBIMBaHUEM MaJUlafus ¥ MaTepPUaOEMKOCThIO Onoka ynaBnuBaHus. B ciydae ecau Macca
HAaHECEHHOM raThHbl coctasiser MeHee 0,03 %, To He Oyner obecneunBaTbCs JOJTOBEYHOCTD
Osoka U 3((hEeKTUBHOCTb YNABIMBAHUs TNaiNaaus, 4TO MPUBENET K CHHXKEHHUIO NOKa3aTess
KOHBEPCHH AMMHaKa U MOBbILIEHHUIO PHCKA OCEJaHUst aKTUBHOTO Najafus B O0Ke pasiokeHus
3aKMCH a30Ta, YTO, B CBOK OYEPEAb, YBEJUYUT PUCK MOBTOPHOro 0Opa3oOBaHMs 3aKMCH a30Ta B
nocaengHeM 6Onoke. Ecau macca HaHeceHHOW TIuiatuHbl mnpesbimaer 0,5 %, To Oynmer
YBENMYMBATLCS MATEPHATOEMKOCTh OJIOKa yJaBiuBaHUs O€3 CYLIECTBEHHOTO MNPHUPOCTA B €ro
s¢pdexTuBHOCTH. B Hanbosee NpeArnOYTHTENHPHOM BapHaHTE HCIIONHEHHS Macca HaHECEHHOM
wIaTUHbL MoxeT cocTasnath oT 0,1 1o 0,3 % or Macchl ceTkH, 4TO odecrneyrBaeT JOCTATOUHYIO
IPOIYCKHYK CIMTOCOOHOCTb OJI0Ka yIaBIMBaHMS, BBICOKUI MOKa3aTelb KOHBEPCHM aMMUaKa M
HHM3KYI0 MaTEPHaIO0eMKOCTb IPAaroLeHHbIX METAJIIOB OJIOKA yIaBIUBAHUS.

Biok pasjioskeHusi 3aKMCH a30Ta PACHONIOKEH HUXKE MO TEYEHUIO PEaKIIMOHHOTrO rasa 3a
6,10k0OM yJaBiMBaHus U obecnevuBaeT npeobpa3osaHye 3aKUCH a30Ta B Oe3BpeaHbIE raspl. biiok
Pa3OEHHUS 3aKHUCH a30Ta TAaKKE MOXET ObITb TPEJCTaBJI€H CETKOM, BBINOJHEHHOW U3
APOTPOUHBIX ¥ KOPPO3MOHHOCTOMKHMX CILIABOB, TAKMX Kak (expallb, HUXPOM, XaCTEJION WU
HepKaBewllash CTajb C HAHECEHHbIM KaTAJIUTUYECKH AKTUBHBIM B OTHOIIEHHMH 3aKHUCH a30Ta
KOMIOHEHTOM. [Ipy 3TOM B KaueCTBE KaTaJIMTH4YECKM aKTHBHOIO B OTHOLUEHMM 3aKHMCH a30Ta
KOMIIOHEHTA MOXET ObITh MPEACTABJIEH KaTaJu3aTOpP TEPMHUUYECKOrO Pa3jioXKEHUS 3aKMCH a30Ta
W/unM CrnocoOHBIA K KHUCJIOPOAHOMY OOMEHY C 3aKMChIO a30Ta KOMIOHEHT. B kauecTse
KAaTaJIH3aTopa AJisi TEPMUYECKOrO PAa3IOkKEHHs 3aKHCH a30Ta MOXET ObITb NPEACTaBJIEH METaJl
TUIATUHOBOM TIPYIIbl, HampUMED POAMI WIM METAJUNIMYECKUN CIUIaB, COAEPXKALIMH METaJLl
MJIATUHOBOM TIPyNmbl. B Ka4yecTBe KOMIIOHEHTa, CIMOCOOHOrO K KHCIOPOAHOMY OOMEHy ¢
3aKMCbIO a30Ta, MOryT ObITb MpPENCTaBlIeHbl BbICOKOKPEMHHUCTbIE aAJTIOMOCHIIMKATBI  CO

CTPYKTYpOIi LIEOJMTOB, COAEpKallke B CBOEM COCTABE XKeJe30, HanpuMep, Mapok ZSM-4, ZSM-
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5, H-ZSM-5, ZSM-5, Fe-ZSM-5, FeZSM-11 u nap., a Takxke HECTEXHOMETPUYECKUE TIO0
KHCJIOPOIY CNOKHBIE OKCHABI METAJLIOB, B TOM YHCIIE MIEPOBCKUTBI, HANPUMEDP HHUKENAT JaHTaHa
La2NiO4, nukenar crponuus Sr2NiO3, koOansTUT JlaHTaHa - CTPOHLMA Lal- xSrxCoO3-6 nns x
=0, 0.25, 0.5 u 0.75, La0,8Ce0,2C003-, amomunar cTponius SrAl204, amoMuHaT JaHTaHa
LaAlO3, deppar crponums Sr2FeO4, u apyrue CHOXHbiE KOOANbTCOACPXKAUME OKCUABI, B
YACTHOCTH LieeuThl. [IpH 3TOM NpUBEIEHHbIE IPUMEPBl KOMIIOHEHTOB 1Uisl OJIOKA Pa3NIOKEHHs
N20 He HCUepIIBIBAIOT CIUCOK COEAMHEHHH, BO3SMOXKHBIX JUIS PUMEHEHMs C 3TOH LENbIO, U OH
MoxeT ObiTh pacmupeH. Jlas noBbiueHHs 3bGEKTMBHOCTH KaTANMTHHECKOH CHCTEMBI A
OKHC/IEHHS aMMMaka KaTaJMTHYECKH AKTUBHBIE KOMIIOHEHTBI MOIYT ObITb CKOMOMHMPOBAHBI,
HanpuMep  pasJjlaralolMii  3aKMCb  a30Ta  KOMIIOHEHT ~ MOXET ObiTb HAaHECEH Ha
HECTEXHOMETPUYECKUI MO KUCJIOPOAY KOMMOHEHT. Macca HAaHECEHHOro KaTaJUTHYeCKH
AKTHBHOTO B OTHOLIEHMHM 3aKHUCH a30Ta KOMIIOHEHTa MOXET BapbHpOBaTbCA B LIMPOKOM
nuamnasoHe. Tak, Uil KaTajid3aTopa TEPMUYECKOrO pa3jIOKeHHs 3aKMCH a30Ta Macca
IIATMHOMIHOrO KOMIIOHEHTA Ha ceTke MoskeT cocrasists oT 0,03 no 0,5 % oT Macchl ceTku.
Macca KOMIIOHEHTa, CIIOCOOHOTO K KUCIOPOAHOMY OOMEHY € 3aKUCBIO a30Ta, MOXET COCTAB/IATD
or 1 mo 20 % or Macchl CeTku. OTO obecrneuuBaeT ONTHMAJIbHOE COOTHOLUEHME MEXIY
ra30NMpPOHMLIAEMOCTBIO M  MaTePHAJIOEMKOCTbIO O0ka pa3/oOKEHUs 3aKUCH  a30Ta. Ecnu
KOJIMYECTBO HAHECEHHOrO0 KOMITOHEHTA HAXOAMTCS HHXKE YKa3aHHbIX TIpaHUL, TO HE
0BecrneunBaloTCs TpeGyeMble KaTaTUTUYECKH aKTHBHbIE B OTHOLIEHMM 3aKMCH a30Ta CBOHCTBA
CEeTOK, BCIEACTBME YEro yXyIIIAeTcs IOKas3aTeslb DPa3jIOXKEHHs 3aKMCH a30Ta W CHMXKACTCS
paGoumil pecypc KaTaJUTHYECKOM CHCTEMbl LNl OKHCIICHHS aMMMAaka. Ecau xonu4ecTso
HAHECEHHOTO KOMIIOHEHTa HaXOAMTCS BbII€ YKa3aHHbIX TIPaHUL, TO YXYyALIAeTCs
ra30MpPOHULIAEMOCTb 0JIOKA PA3NOXNKEHHMSA M MOBBILIAETCS MATEPHANOEMKOCTh KaTAINTHHECKH
AKTUBHBIX KOMIIOHEHTOB 6/10Ka 6€3 COMyTCTBYOLIErO MOBbIEHNs 3P(HEKTUBHOCTH Pa3IoKEHHUs
3aKHCH a30Ta ONOKOM. B MpeAmovTHUTENbHOM BapHaHTE Macca KaTanu3aropa TEPMUYECKOro
pasnoxeHus MoxeT cocrasisith, ot 0,05 no 0,3 %, a macca KOMIIOHEHTa, CIIOCOOHOTO K
KHCJIOPONHOMY OOMEHy C 3aKMCbIO a3ora, cocTaBisieT oT 1,0 no 15 % or Maccel CeTkH. s
MOBBILIEHUs] AAre3MOHHOH MPOYHOCTH HAHECEHHBbIX Ha CETKH  KOMITOHEHTOB,  adbl
clIenoBaTenbHo, W pabouero pecypca KaTalMTUHYECKOM CHCTEMbl AN OKHUCICHHS aMMMaka,
MCXOZIHBIE CETKH MOTYT JOIOJHUTENBHO COAEPKATb CJIOH OKCHIA.

H306peTeHne MOXeT ObITh PEaIn30BaHO NPH NMOMOLUM H3BECTHBIX CPEICTB, MaTEPUATIOB
¥ TEXHOJOTHMH, YTO CBHMAETENbCTBYET O €ro COOTBETCTBAM KPUTEPUIO MATEHTOCTIOCOOHOCTH
«TIPOMBILIIEHHAS TPUMEHUMOCTDY.

H300peTeHUe XapakTepu3yeTcs paHee He M3BECTHbIMH M3  YPOBHS TEXHHKH

CYLIECTBEHHbIMH MpPHU3HAKAMY, 3aKII0YA0MMMHCA B TOM, 4TO!



- GJIOK KOHBEPCHH AMMUAKa CyMMapHO COIEPXKMUT OT 3 10 16% nannanusi, 4TO MO3BOJSAET
[IOBBICUTb NOJIFOBEYHOCTb OJIOKA M TOKa3aTelb KOHBEPCUM aMMMaKa 3a CHET YACPXHBAHHMA
NajJafMeM KaTaluTUYeCKu aKTMBHOM IUIATHHBI HA MOCHERYIOUIMX CETKaxX Kak camoro 0joka
KOHBEPCHH, TaK M CIIEAyIOLIEro Mo TEYeHHI0 rasa OlOKa ylaBIMBAHHS, Gnaromaps uemy
YBEJIMYMBAETCS KATAJIUTUYECKAs aKTHBHOCTb CHCTEMBI,

- B Ka4yecTBe IUIATHHOWJA, HAHECEHHOTO Ha CeTKy ONoKa ynaBjMBaHHsA, NPEICTaBICHA
MaTMHA, 4YTO MO3BOJSIET 33 CYET MOMAjaHWs Ha Hero mnammaaus u3 Onoka KOHBEPCUH
3b}EKTUBHO yNaBIKUBATH JETALIYIO U3 3TOro GJIOKa IUIaTHHY WM TIATHHY, OTAC/AIOMYI0CA OT
ceTok GNOKa y/IaBIMBaHHSA, PACTIONOKEHHBIX BbILIE [0 TEYEHUIO Ta30BOro MOTOKA, Onaronaps
4eMy JOMOJHUTENBLHO YBEIUUMBACTCS KATAJTMUTHYECKAs! aKTHBHOCTb CHCTEMbI M CHIXKAeTCs PHCK
TIOBTOPHOrO 0O6pa30BaHKs 3aKUCH a30Ta B OJIOKE Pa3/IOKEHUS 3aK1CH a30Ta.

COBOKYIHOCTb CYLIECTBEHHBIX MPU3HAKOB H300peTeHns 0DeCreunBaeT BO3MONKHOCTD 32
CUeT MCTIONb30BAHMS B OJIOKE KOHBEPCHH IIATHHOMAHBIX CETOK, CONEPXKAlIMX MajUIaJui, H 32
CYeT TPUMEHEHMsl IJIATHHbI HAa ceTkax Os0oka yJaBiWBaHKs CYLIECTBEHHO YBENUYHTD
KATAJIMTHYECKYI0 aKTHBHOCTb CHCTEMbI M CHH3HTb PUCK TTOBTOPHOTO 00pa3oBaHHs 3aKMCH a30Ta
B ONOKe pa3sNoeHWs 3akucu asota. biaromaps 3ToMy oOecreqMBaeTCs JOCTHXEHHE
TEXHUYECKOTO Pe3ysbTaTa, 3aK/IIOYAIOLIErocs B MOBBIUIEHUH MOKa3aTe/lel KOHBEPCHH aMMHaKa
¥ pPasNoXeHWs 3aKUCH a30Ta KaTaIUTHYECKOHW CHCTEMOW, TeM CaMblM [OBBIIAETCH €€
3 peKTUBHOCTD.

M3o0peTeHre  XapakTepH3yeTcss paHee He M3BECTHOH M3 ypOBHA  TEXHHKH
COBOKYITHOCTBIO CyLIECTBEHHBIX IPHU3HAKOB, 4YTO CBHJETENLCTBYET O €ro COOTBETCTBUH
KPHUTEPHUIO MATEHTOCIIOCOOHOCTH KHOBHU3HAY.

CylecTBeHHble IPU3HAKK H300peTeHHs 3a CueT A00aBJIeHHs YacTH Majllajiud B COCTAB
CeTOK OJIOKAa KOHBEPCHH aMmuaka oOecnedMBalOT yBEIMYEHHE TEepHOAa aKTHBHOIO
UCIIONB30BaHKUsA ATOro On0Ka 3a CYET TOro, YTO MaJUlafiuil TEepPEeMEIaeTcs Ha MOCIeAyHoLIue
CEeTKH BHH3 [0 TEYEHMIO ra3a U oOecrnevmBaeT TeM caMbiM Oonee 3ddexTrBHOE ynaBiuBaHUE
YHOCHMBIX C CETOK YacTHL{ I[UIATHHbI CETKAMH 3TOro ke 0ji0Ka, Mo3BOJAs 33 CHET ITOro He
TONILKO YaCTHYHO obecrieunTb OJ0K KOHBepcuM OGYHKUMAMM OJioKa yNaBivBaHWS, HO H
obecrieunTb BBICOKHMI [T0Ka3aTelb KOHBEPCHM aMMHaKa Ha CeTKax Clefyroulero 0ioxa, no3sojsis
4aCTHYHO obecnednTh 610K ynaBnuBanus GyHKUHUeH 6J10ka KOHBEPCHH. 32 CYET 3alepKUBAHNUA
naniaguss CeTKaMM C HAHECEHHON NIaTHHOM Onoka ynaBIuMBaHMA Takoke obecrevnBaercs
nosbieHne 3$HEKTUBHOCTH yNABJMBAHMs IUIATHHBI, KOTOpas YHOCHTCS C CeTOk Onoka
KOHBEPCHH aMMMaKa B MpOLECCE SKCIUIyaTalluH, 3a CYeT 4ero obecnequBaercs He TOJNbKO
BBICOKAs KaTaJMTHYECKas aKTMBHOCTb OJIOKA YJNaBJIMBAHMS MO OTHOIIEHHIO K aMMHAKy, TEM

caMbIM T03BOJISIsE 00ECIIeUUTh €ro AOOKUCIEHHUE B 3TOM 6J10Ke, HO U BO3MOXHOCTb CHUXCHHA
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MATEpPUANIOEMKOCTH IPAroLIEHHBIX METaJlIOB NPY M3rOTOBJIEHHH CETOK 6n0Ka yNaBIUBaHUs U
BO3MOKHOCTH MCIIOJIb30BAHUSI CETOK M3 HEeONaropofHbIX METaJIOB C HAHECEHHbIM CJIOEM
nuaTHHBLL, B TO ke BpEMs PACTIONOXeHMe ONOKa YJaBNMBAHUS MExLy ONIOKOM KOHBEPCHH
aMMMAKa, COIEPKaIIMM CETKY C MaJutafieM, 1 OJIOKOM pa3fioKeHHs 3aKUCH a30Ta, CONEpKALIEM
KaTaJIUTUYECKH AKTHBHBIN KOMIIOHEHT, MO3BOJIAET CHU3UTh BEPOSTHOCTb NOnafaHus nauiaius,
BBIIETAIOLIErO U3 OJIOKA KOHBEPCHM aMMHaKa, B OJIOK Pa3jioKeHHs 3aKHCH a30Ta ¥ TEM CaMbIM
CHM3UTb PUCK OOpa3OBaHMsl Ha HEM KaTaJIMTHYECKOrO CIIOS U3 TUIATUHDI, YTO NOTIONHUTEILHO
CHIDKAET HE TONLKO PMCK YMEHbIUEHMS KaTaJMTHYECKOW aKTUBHOCTH CETOK TPETHEro 6i0ka B
OTHOLIEHUH 3aKMCH 430Ta, HO U, YTO HEMAJIOBAXHO, PHCK NMOBTOPHOro 0OpasoBaHMA 3aKHCH
a30Ta B 3TOM OJioke, obecreuuBas TMpH 3TOM MONHOEe NpeoOpasoBaHHe 3aKUCH a30Ta B
Ge3BpenHble KOMIIOHEHThI. FIMEHHO TakuM 00pasoM KaTajlMTHYeCKas CHUCTeMA AJif OKHCIICHUS
aMMMaKa [IOBbILIAET I[OKA3aTelb KOHBEPCHM aMMMaka B OKHCb a30Ta M IOCIEAYIOLIEro
Pa3NOMkKEHUs 3aKUCH a30Ta Ha Ge3BpEHbIE KOMIIOHEHTBI, YTO CBUJETENBCTBYET O COOTBETCTBUU
U306pETeHHs KPUTEPHIO MTATEHTOCIIOCOOHOCTH «M300pETATENbCKUH YPOBEHDY .

Jns  WITIOCTPAllMM  BO3MOXKHOCTM — peanusaudd v Oosee  MMOJHOTO  NOHMMAHMSA
u300pETEHNs] HUXKE TMpPEACTaBIEHbl BAPUaHThl €ro OCYLUECTBJICHUs, KOTOpbIE MOryT ObITh
MoGbIM 06PasoM M3MEHEHb WM JOTOJHEHbI, [PH 3TOM HACTOsIIee M300PETEeHHE HU B KOEM
Cclly4ae He OrpaHUUYMBAETCS MPENCTABICHHBIMU BapHaHTaMU.

H306peTeHne MOSACHSETCs Ceayolen Tabruen.

Tab6n.1 — [IpuMepbl KaTATUTUYECKOH CMCTEMBI [Jisi OKUCJIEHUS] aMMUaKa C MMoKa3aTe/iiMu
ee 3pdexTUBHOCTHU.

Kartanuruueckasi CUCTEMA U1l OKMCJIEHHs] aMMUaKa CONEPKUT OCIeN0BATEIbHO
PacIONOXKEHHBIE B PEAKTOPE IO XOJTy ra30BOro MOToKa GIIOK KOHBEPCHH aMMHaKa, conepKalui
OIHY CeTKy, a TaKe 6JI0K yJIaBIMBaHUs 1 GJIOK Pa3NIOXKEHHUs 3aKNUCH a30Ta, KaXk/bIH U3 KOTOPBIX
COZIEPIKHT IO TPH CETKH.

H306peTenue paboTaeT CenyoliM 06pasoMm.

Karanutuueckas CHCTeMa i OKUCJIEHMs  aMMMaka  YCTaHaBiMBajacb B
LATMHIPAYECKUH peakTop auameTpoM 40 MM, 3aTeM CeTKH 00Ka KOHBEPCHH Pa3OrpeBaitCch
3JIeKTpoHarpeBsaresieM 10 Temmneparyphbl 250-300°C, nocne 4ero yepes peakTop mponyckanach
BO3LyIIHO-aMMuauHas cmech (10,5 06. % NH3) co ckopocTbio 20 mi/cex mpu aTMochepHOM
nasneHud. O Hagaje Tnpouecca KaTaJUTUYECKOrO OKMCIEHHs aMMHaKa CBUIETENbCTBOBAI
aBTOTEPMUUYECKHI pa30rpeB KaTaJMTHYECKUX CETOK A0 TEMIEPATyphl 850-870°C. OcHoBHOE
npeobpazoBaHue amMmuaka B okcua a3ota NO u COmyTCTBYHOLIUE MPOAYKTHI - 3aKHUCh a30Ta N20
u asor N2 - NpOMCXONMNIO Ha CeTKax Onoka koHBepcuM. B Gnoke ynasnusanus Onaromaps

CeTKaM C HAHECEHHOW MIaTUHON NIPOUCXOAMIIO TOOKMCIICHHE aMMHaKa, a TAKXE YJIaBIMBAHHE
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naaja;us ¥ IUIaTHHBL, NEPEMELIAIOINXCS C CeTOK OJIoKa KOHBEPCHM aMMUaKa. 3arem B Onoke
Pa3IOKEHHs 3aKUCH a30Ta MPOMCXOMMIIO yAAJIeHHe U3 MPOMXYKTOB OKMCICHNA aMMUaKa 3akiCH
asota N20 1 BbIIYCK OYMLIEHHOrO raza u3 peakropa. Cocras BO3AyLIHO- aMMHUa4YHON CMECH U
CKOPOCTb €€ MOZAa4YM B PEAKTOp peryaupoBajiiCh CTEKIISHHBIMH NnabopaTOPHBIMM PEOMETPAMH
tuna PJIC. KonuuecTBo 06pa3oBaBIIEHCAa OKUCH a30Ta ONPENeNsnoch XUMUIECKUMHI METONIaMH
(oxucnenuem NO B NO2 nmepekuchbio BOAOPOAA B BOAHOH Cpesie C MOC/ENYIOLHM THTPOBAHHEM
o6pasosasiueiics asoTHOM kucnorel HNO3 menoubto), peKOMEHIOBAHHBIMU B crienuaIbHON
mutepatype [Atpowenko BH., Kaprun C Y. Texnonorusi a30THOH KHCJOTBI. — M.: Xumus,
1970. — 496 c.]. Konuenrpauus N20O onpenensiiacb Macc-CrEKTPOMETPHUCCKUM aHATH30M
BHIXOJSILUMX M3 PEAKTOPA ra3oB, IPEABAPUTENBHO OUHMILeHHbIX OT NO.

IMpumep 1 (KOHTPOJBHBIH, O€3 ConepxaHus Najulanus B CETKE 0J10Ka KOHBEPCHUH).

Brok konsepcuu ammuaka conepxut 95PtSRh cerky, 610K yaaBanMBaHus MIATUHOMAA 1
60K Pa3JIOKEHHs 3aKMCH a30Ta COAEPXKAT CeTKH M3 dexpaiist Mapku X23K05T, npu 5TOM Ha
ceTku BNIOKa yNaB/MBaHMS HaHeCeHa IuIaTHHA B konndectse 0,03 % OT MacChl CETKH, a Ha CETKH
6i0Ka pa3NoXKeHHs HAHECEH CJIOH aKTHBHOH a3kl B BHAE MEPOBCKUTA KOOANLTHTA JIAHTAHA -
uepusi La0,8Ce0,2C003-8 B xonuuecTse 1% OT Macchl CETKH.

ITpumep 2.

Tlo mpumepy 1, mpy 3TOM ceTka GnOKa KOHBEPCHM aMMHaKa B COCTaBe COAEPKUT 3
macc.% nannaaus.

IIpumep 3.

[lo npumepy 1, mpu 3TOM ceTka Gnoka KOHBEPCHM aMMHaka B COCTaBe COAEPKHUT 7
Macc.% namnagus.

ITpumep 4.

ITo npumepy 1, mpu 3TOM ceTKa O/OKa KOHBEPCHM aMMHaKa B COCTaBE COAEPIKMT 16
macc.% najuiaaus.

IIpumep 5.

Biok koHBepcuM ammuaka comepxut 92PtSRh3Pd cerky, Onok ynaBnmMBaHMA
MIATHHOMAA CONEpPXUT ceTku u3 ¢expans mapku X23I05T ¢ HaHeceHHOM MJIaTUHOW B
kojudectBe 0,03% OT MacChl CETKH, ONOK pasjoXeHWs 3aKMCH a30Ta COLCPKMT CETKU H3
Huxpoma X20H80 ¢ HaHeceHHOH akTHBHOH (a30i B BHIE MEPOBCKUTA AIOMUHATA JIAHTaHA
LaAlO3-06 B xonuuecTBe 5% OT MacChl CETKH.

ITpumep 6.

Bnok koHeepcun ammuaka comepxut 88Pt7PdSRh cerky, Onok yiaBiMBaHUsA
IATMHOMAA COLEPXKMT CeTKHM u3 Huxpoma mapku X20H80 ¢ HaHECEHHOW MIATHHOH B

xonmvuectse 0,03% OT Macchl CeTKH, OJIOK pa3soXKEHHUs 3aKHMCH a30Ta COAEPKHMT CETKH M3
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dexpans mapku X23F05T ¢ HaHeCeHHOH akTWBHON (asoif B BUAE NEPOBCKUTA KoOanbTUTa
nantasa — crponnus La0,55r0,5C003-8 B konuuecTse 2% OT MacChl CETKA.

IIpumep 7.

Brok koHBepcuu ammuaka cofepxut 88Pt7PdSRh cetky, ONOK yJ1aBNHBaHUs COACPKHUT
ceTku u3 Huxpoma X20H80 ¢ HaHECEHHOH MIATHHOH B KOJIHYECTBE 0,21 % oT Macchl CETKH, a
610K pa3yioxKeHHs 3aKMCH a30Ta NpPEACTaBJICH CETKaMu M3 dexpans X23F05T ¢ HaHECEHHOM
akTHBHOM (pa3oii B Bune poaust B konuuectse 0,03 % oT Macchl CETKH.

IMpumep 8.

Bnok KoHBepcuM ammuaka comepxut 88Pt7PdSRh cetky, Omok ynaBIMBaHHMA
TUIATHHOHZA CONEPIKMT CeTkH M3 Huxpoma X20H80 ¢ HaHECEHHOW IIATHHOH B KOJIH4ECTBE 0,2
% OT MacChl CETKH, OJIOK pa3noXeHHs 3aKHCH a30Ta NPEeACTaBJIEH CETKaMU U3 HUXpOMa X20H80
C HaHECEHHOM akTHBHON (asoil B BHAe cniasa u3 poaus u cepedpa (1:1) B xomuyecrse 0,3 % ot
MaccChl CETKH.

ITpumep 9.

Biiok xoHBepcuu ammuaka conepxut 79Pt16PdSRh cerky, 610k ynaBaMBaHus CONEPKUT
cerku u3 dexpans mapku X23105T ¢ HaHecenHo# mnatuHoH B konmuuectse 0,35 % OT macchl
CETKH, a ONOK pasNoMEHMs 3aKMCH a30Ta MNpPEACTABNEH CETKAMH M3 HepxaBelollel CTanu
12X18H10T ¢ HaHeceHHO# AaKTMBHOM (asodi B Buge Hukenara yantaHa La2NiO4-6 B
komuyecTBe 15,00 % oT Macchl CETKH.

ITpumep 10.

Biiok koHBepcuM ammuaka copepxut 79Pt16PdSRh cerky, 610K ynaBiuBaHusA CONEPKUT
cerku u3 dpexpans mapku X23H05T ¢ HaHECEHHON TUIATHHON B KOJMYECTBE 0,50 % ot Maccel
CeTku, a GNOK passoKeHWs 3aKMCHM a30Ta MpEACTABIEH ceTkamu W3 crutasa Xacremnoit B2 ¢
HaHECEHHO!N akTUBHOH (a3oii B Buae ueonura Fe-ZSM-5 B konuuecrse 20,00 % ot Maccel
CETKH.

Pe3ynbTaThl u3MepeHuit npencrasiersl B Tabmuue 1.

Taxum 0OpasoM BUAHO, uTO B npumepe | (KOHTpONbHBLIN), rme B Oioke KOHBEpPCHH
AMMHaKa MCMOJb30BAIMCh CETKM 0e3 Majnajiusi, MoKasaTenb KOHBEPCHH aMMHaka ObLT HUXKeE, a
koHueHTpauus N20 Gbuia BbILIE, YEM BO BCEX TMOC/EAYIOIMX MPUMEPAX C HCMOJb30BAHUEM B
6J10Ke KOHBEPCHUH aMMHaKa CETKH C COAEPKAHUEM MaJIIafvs.

Haunyuiiue pe3ysibTaThl 0Ka3ala CHCTeMa 10 TMpumepy 4, rae nokasaTesb KOHBEPCHH
aMMmuaKa 661 Ha 6% BBILIE, 2 KOHLIEHTPALMs 3aKuCH a30Ta Ha 90 ppm Hike, 4eM B npumepe 1.
IIpu 3TOM yKa3aHHAas KaTaJMTHYECKasi CHCTeMa Ul OKHMCJIEHHMs amMMmuaka Oblia BbIMONHEHA C
MICTIONb30BAHHEM B GJIOKE KOHBEPCHH aMMMaka IUIATHHOMIHOMN CETKH, conepxaiuei 16 macc.%

najyiamus, a Takke cerok u3 dexpans X23F05T B Groke yiaBiuBaHUs MJIATHHOMAOB M OIOKe
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pasJioKEHHMsT 3aKMCH a30Ta, NPM OTOM Ha CeTkH G/0ka ynaBmBaHus Oblla HAHECEHA MIATHHA B
xomuuectse 0,03 % OT MacChl CETKH, a Ha CETKH GJIOKa PA3NOKEeHHs 3aKUCH a30Ta Obll HaHECeH
NMepoBCKHT B Bue kobGanbTuta JnanTaHa-uepus 1a0,8Ce0,2C003-8 B konu4ecTse 0,5 % or
Macchl CETKH.

TakuMm 06pa3OM MOBBIIAIOTCS MOKA3aTeNH KOHBEPCHM aMMHaKa M PasOKeHHs 3aKHCH

a30Ta KaTAIUTHYECKOH CHCTEMO, TeM CaMbIM MOBbILIAETCs e IPHEKTUBHOCTS.
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®opmyna u30OpeTeHus

1. KaraguTuueckas cucTeMa Ui OKMCJIEHHMs aMMMaka, coleprkaiiasi MoCjlenoBaTe/IbHO
PACTIONOXEHHbIE ONOK KOHBEPCHM aMMHaka, OJIOK YJaBIMBAaHWA TMJATHHOMIOB U ook
Pa3JIOKEHHsl 3aKMCH a30Ta, NP 3TOM 00K KOHBEPCHH aMMMaKa COCTOMT M3 IJIATHUHOMIH OM
CeTKH, a ONOK yJaBIMBaHHs TJIATHHOMJAOB COCTOUT W3 CETKHM C HAHECEHHBIM MIATHHOMIOM,
OTJIMYAIOIIASCS TEM, YTO GJIOK KOHBEPCHM aMMHMaka CyMMAapHO CONEpXHT OT 3 1o 16 macc. %
najjagys, a B KadecTBe IJIATHHOMIA, HAHECEHHOTO Ha CeTKH OJI0Ka yiaBauBaHuUs, MPENCTaBJIEHA
IJIaTHHA.

2. Kartaautudeckas CMCTeMa 1O M.1, OTJIMUAKIAsCcs TeM, 4TO OJIOK KOHBEPCUU aMMUaKa
JOTIOJIHUTENBHO COAEPKUT [0 MEHbIIEH Mepe OOHY CEeTKy M3 CIjlaBa METalIoB [LJIATHHOBOM
IpyIIbL.

3. KatanuTHyeckas CHCTEMA MO 1.2, OTIMYAOLIAACS TeM, YTO CeTKa WM CeTKM Onoka
KOHBEPCHM, conepxalue OT 3 10 16 macc.% Maniajus, YCTAHOBIEHbI 32 CETKOH H3 CIIaBa
METAJLIOB [1JIATUHOBOM IPYIIIbL.

4. KaTanuTHyeckas CHCTEMa Mo I.1, OTIIMYAIOIIAsCA TE€M, YTO Macca HAaHECEHHOW Ha
ceTKy 6710Ka ynaBiauBaHus miaThHbl coctausier ot 0,03 10 0,5 % OT Macchl CeTKH.

5. KaranuTtuyeckas cucTeMa 1o 1.1, OTIMYaomasncs TeM, 4TO OJIOK pa3sioKeHus 3aKHCH
a30Ta COCTOMT M3 CETKHM C HAHECEHHBIM KATaJUTHYECKHM aKTHUBHbIM B OTHOILIEHHMH 3aKHCH a30Ta
KOMITOHEHTOM,

6. KaTanuTudeckas CHUCTEMA IO 1.5, OTJIMYAIOILAACS TEM, UYTO KaTAJIUTHYECKH aKTHBHbINA
B OTHOLIEHMHM 3aKMCH a30Ta KOMITOHEHT IPENCTaBIE€H B BHUIE KaTalu3aTopa TEPMHUYECKOTO
PA3NOXEHUs 3aKUCH a30Ta W/WIM CIOCOOHOTO K KHCIOPOXHOMY OOMEHY C 3aKMChIO a30Ta
KOMITOHEHTa.

7. Karanutuueckas cucremMa 1Mo 1.6, OTJIHYarOlascs TeM, 4YTO Karaju3aTop
TEPMHUYECKOrO Pa3jIOKeHHs! 3aKUCH a30Ta NPEICTABJIEH B BUE POAMS MM CIJIaBa C POAUEM.

8. KataguTuyeckas cuUcTeMa MO 1.7, OTIMYAOUasCs TeEM, 4YTO MIJisg KaTajau3aropa
TEPMHYECKOrO PA3JIOKEHUs! 3aKUCH a30Ta Macca IUIATHHOWIHOIO KOMIOHEHTA COCTaBJAET OT
0,03 10 0,5 % OoT Macchl CETKH.

9. KaTanuThdeckass cucreMa mo 1.6, OTIMYAOILasicss TeM, 4YTO CIOCOOHBIA K
KMCJIOPOOHOMY OOMEHY C 3aKMChIO a30Ta KOMIIOHEHT TMPEACTAaBJIEH KENe30COAEPKALIUM
BbICOKOKPEMHHCTBIM aJIFOMOCUJTUKATOM co CTPYKTYpOH LIEOJTUTOB w/unu

HECTEXHOMETPHUYECKHUM IO KUCTIOPOAY CJIOKHBIM OKCHIOM METAJLJIOB.



10.  Karanuruyeckas cucTeMa 1o 1.9, OTJIMHAIOINAsCs TEM, YTO Macca KOMIIOHEHTA,
CIOCOGHOrO K KMCJIOPOXHOMY OOMEHY C 3aKMChIO a30Ta, cocTasiser oT 1 10 20 % oT Macchl

CCTKH.



KATAJIMTUYECKAS CUCTEMA JJJI1 OKHUCJIEHUA AMMHUAKA

Houme Buok Baok ynrasausaHus baok pasnoxkenus Kousepcun | Konuentpauns
prmep KOHBEpPCHH NHs, % N:20, ppm
Cerka Caosi | Macca, % CeTka Chnon Macca, %
IIpumep 1
(xOHTpOJIB 95Pt5Rh X23105T Pt 0,03 X23105T LaggCeo2C003.5 1,00 92 200
HbIH)
Ipumep 2 92PtSRh3Pd | X23IOS5T Pt 0,03 X23105T LaogCeo2C003.5 1,00 95 100
Hpumep 3 | 88Pt7Pd5Rh | X23F05T Pt 0,03 X23105T | LaosCeo2C003.5 1,00 96 60
Ipumep 4 | 79Pt16Pd5Rh | X23I05T Pt 0,03 X23105T Lao 3Ce0,2C003.5 1,00 98 40
Tpumep 5 92PtSRh3Pd | X23IOST Pt 0,03 X20H80 LaAlOs5 5,00 97 50
TIpumep 6 88Pt7Pd5Rh | X20HS80 Pt 0,03 X23105T Lao,5Sr0,5C003.5 2,00 97 45
Tpumep 7 88Pt7PdSRh | X20H80 Pt 0,21 X23105T Rh 0,03 96 50
Tpumep 8 88Pt7Pd5Rh | X20HS80 Pt 0,20 X20H80 Rh/Ag 0,30 96 70
Ipumep 9 | 79Pt16Pd5Rh | X23FOS5T Pt 0,35 12X18H10T La;NiOs-5 15,00 97 50
v Xacrennoit
p;‘gep 79Pt16PdSRh | X231OS5T Pt 0,50 . Fe-ZSM-5 20,00 97 60

Taba.1




OTYET O TATEHTHOM ITOUCKE  [FOVeP CBpasuiiCioi sasmxi:
(ctares 15(3) EAIIK u mpasumo 42 [TaTeHTHOH HHCTPYKIHH K

EATIK) 202191030

A. KITACCU®UKALIUA TTPEIMETA U30BPETEHUS:

B01J 23/42 (2006.01)
B01J 23/44 (2006.01)
B01J 35/04 (2006.01)
C01B 21/20 (2006.01)
C01B 21/22 (2006.01)
C01C 1/00 (2006.01)

B01J 29/064 (2006.01)

Cormacao MexxayHapoauoii mareHTHOH Kiaccupurammn (MITK)

b. OBJIACTE TTOMCKA:

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)
BO1J 23/42, 23/44, 29/064, 35/04, 35/04, CO1B 21/20, 21/22, CO1C 1/00

DeKTPOHHAS 0a3a JAHHBIX, HCIOIb30BABIUASCS PH MOUCKE (HA3BAHUE OA3BI U, CCITH, BO3MOIKHO, HCIIOJIb3y CMBIC TOHCKOBBIC TCPMHHBI)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropus* CCBUIKH HA JOKYMEHTEHI C YKA3aHHEM, IJIE 3TO BO3MOJKHO, PEJICBAHTHBIX YaCTCH OTHOCHTCS K MyHKTY Ne

X RU 2745091 C1 (OBIIECTBO C OI'PAHMYEHHOM OTBETCTBEHHOCTBIO "3KO- 1-10
CTPHMM") 19.03.2021, (opmyta

Y RU 2358901 C2 (JDKOHCOH MDTTHU IIC) 20.06.2009, myHkTH 1, 6-9 (opMyIIEL, CTpa- 1-10
HULA 6, cTpoka S0-cTpanuna 8, ctpoka 23, crpanuust 9, 10, 12, crpoxu 11-45

Y RU 2638927 C1 (OBIIECTBO C OI'PAHMYEHHOM OTBETCTBEHHOCTBIO "3KO- 1-10
CTPHM") 19.12.2017, dopmyna, crparuua 4, crpoxu 12-20

Y WO 2016/057456 Al (JOHNSON MATTHEY PUBLIC LIMITED COMPANY et al)) 9
14.04.2016, mynxrst 1,2,15 (opmy st

A WO 97/11769 Al (ENGELHARD CORPORATION) 03.04.1997 1-10

A US 6649134 B2 (W. C. HERAEUS GMBH & CO. KG) 18.11.2003 1-10

A WO 9403665 Al (COMPTOIR LYON-ALEMAND-LOUYOT et al.) 17.02.1994 1-10

I:I TOCACAYIOIUE JOKYMCHTEI YKA3AHEI B MPOJO/LKCHHH

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H

* Oco0BIC KATCTOPUH CCHUIOYHBIX JOKYMCHTOB: N
TIPUBCACHHBIN JI1 HOHUMAHIA H306peTeHI/IH

(«A» - TOKYMEHT, ONPEeACIHIFOII ML OOmMil yPOBCHb TEXHUKH _
«D» - IOKyMEHT, IPHBESICHHEIN B eBPAsHIiCKOil 3a9BKe «X» - MOKYMEHT, IMEIoImuii Hanbosee OIM3K0¢ OTHONICHNE K IIPEAMETY MOMCKA,
) u . M

«E» - 60ee PAHHTI: JOKYMCHT, HO OIyOTHKOBAHHEI HA TATY MOAYT MOPOYAINHAI HOBH3HY HIH H300peTaTeIbCKIil YPOBCHB, B3ATHIA B OTACIBHO-

eBpa3miicKoil 3aABKY M IIOCTE HES cTH 5

<O» - IOKYMEHT, OTHOCAIIHIHCA K YCTHOMY PACKDEITHEO, SKCTIOHHPO- «Y» - MOKYMEHT, IMCIOIuil Hanbosee 61IM3K0¢ OTHONICHNE K IIPEAMETY IIOHCKA,
BAHWO I T )1’ ’ MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-

"P" - TOKYMCHT, OIyOJIMKOBAHHBI IO JATHI IOJAYH CBPAZHACKON TAMIL TOIL 3 RATETOPHIT

3aBKH, HO IIOCJIC IATHI HCIIPAINIBACMOTO IPHOpHTETA" (< - IOKYMEHT, ABIVIOUIICS NATEHTOM-aHAOrOM
? «Ly - TOKYMCHT, IPHUBCACHHBIN B APYTHX HEILIX

Jlata mposeacHus natentHoro noucka: 16/12/2021

EM*WM'MT R
WS PR, AT

pomadennr. 1E23340346378
VIO THOMOYEHHOE JTHLIO! . CM=Porosun 1.1,
Havaneauk YnpaBaeHms! SKCOCPTH3EL Hebergenois 006 202109 08 2026 A .IO. Poroxun
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