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Aunomayun
Tposedeno casoxpovamozpaguneckoe uceaedosantie nomoKcudmbx
HAHOCTIpYKMYPUPOBGHIGLY. KAMGTUMUAECKIL CUCMIEN HQ OCHORE CMIEKTOMKANIL NOTYUEHHBIY €
uenomviosanuen semoda “solution combustion” & peaxiyuu cyxozo peyopyunza vemana ¢
npuMeHenen pasnbix no npupode soccmanosumereil - KapGaNda U TNONHOT KuCIOML

HIHTepec K CTEKTOTKANN KaK OCHOBHI JUIA CO3AAHHA HOBHIX KATATHTHYECKHX CHCTEM B PASTHIHBIX
XHMICCKHX NPOUECCAX ¢ KAXBIM T010M Bo3pactaet [1-3]. B IAHHHX HCCIEOBAHNAX CYIECTBYIOT B
OCHOBHOM /1B CTIOCOGA HAHECCHIH AKTHBHBIX KOMIOHEHTOB Ha MOUIOKKY W3 cTeKnoTKami. Ilepsoe
HANDABICHHE 3AKTIOUACTCA B HETIOCPECTREHHOM BBETCHIN MOTMQIMPYIOUIIX JOGABOK (B OCHOBHOM
JPATMETANTH)  HEMOCPEACTBCHHO B CTEKToMAcCy N Bapke crexna [1], Bropoe Hampamenie
NPEYCMATPHBAET HAHECEHHE AKTHBHBIX KOMIOHEHTOB Ha TIOBEPXHOCTE CTEKTIOTKAHH C HCTIOMH3ORAHNEM
MeToza "Solution combustion" WK €ro PASBHTHEM - METOOM IOBEPXHOCTHON CAMOPACTIDOCTPAHAIOIErOCS
Tepwocnnesa (ICT) [2, 3]

B mactosmeii paGoTe NOBENCHO CPABHEHME KATATHTHICCKON AKTHBHOCTH CTEKTOTKAHBIX
KATATHATOPOB B NONCCCE YIIEKHCIOTHO KOHBEPCHH METaHa, CHHTEIWDOBAHHBX MeTofom “solution
‘combustion” ¢ MpHMeHEHHEN ASHBIX 110 TPHOAE BOCCTAHOBHTEIE]i - KAPGAMHIA 1 THMOHHOIH KHCTOTSI

OGpasUb KATATH3ATOPOB TOTOBIHCE Ha OCHOBE CTeKTOTKaNN Mapki KT-11-TO, Bhuepaupaoneii
Temmeparypy 1200 °C. AKTHBHHE KOMTIOHEHTE! KATATHIATOPA HAHOCHINCE KA IOBEXHOCTS CTEKAOTKANOI
MarpHizs MeTozom “solution combustion” [4-8]

AKTHBHOCTE KATATH3ATOPOB NPOBEPANACE ON-liNe ¢ HCTIOTB3OBANKEN Fa3OXPOMATOpADHECKOrO
Metona anansa wa mpGope «XPOMOC TX-1000». AHATHS NPOBOICH Ha HACATOWHBIX KOTOHKAX
BHYTPEHHIM JMAMETDOM M, JUTHHHOI 2, 3anommennbix copbentamm NaX (2 ononkw) u Porapak N
(Ixonomka). B Kauectse rason Hocwrencit swcrynams He u Ar ¢ HCMOTSIOBAHHEM JCTEKTOPOB M0
TenonpoBoHOCTH.

TIpoBeiensi  JKCTIEPUMEHTH 110 WCCTEAOBANMIO  KATATHTIECKON  AKTHBHOCTH B CHHCTEMe,
Bxmouatomeii B ce6s MgO-NiO-CoO (BoCCTaHOBHTE - KAPOAMIN), MO TeMMEpaType  oGbenHol
‘CKODOCTH MOAH HCXOHHIX KOMIIOHEHTOB.

Oxen marsis apsposarics ot 0.5 10 3 % (0.5; 1.0; 2,0 1 3 %), cofepkanie OKCHa HHKES 1
oKewna koGanbTa wivensch o 0 10 1,5 % (0; 0.5; 1.0 u 1.5% ) Tlonyuensi 3anHCHMOCTH KOHBEPCHI 1
BHIXOI0B CHHTES I3 OT TeMTepaTypht nponeaehis npotiecea YKM. B raGamue | npecrapiens: AamHbie 1o
KOHBEDCHI 1 BHXOAGM CHHTES [433 OT TEMTICDATYPH PEAKTOp.

TaGmna | - 3aBHCHNOCTH KOHBEPCHH HCXO)
or Temmeparypt VKM
Vestomi: MgO - 163 %: NiO - 0.75 %: Co0 - 0.75 %: Q - 8700 v (xapGawna)

IX KOMTIOHEHTOB H BLXOI0B CHHTES rasa

T.°C_] K(CH). % [ K(CO:).% [ Hy.06% | CO.06.%
601 27.22 2858 7798 13387
702 43.01 52.93 15.93 26,784
766 74.02 8481 31761 40,174
847 8472 93.21 3748 4583

BIIHO, UTO NPH YKASAHHbIX YCIOBIAX NPOBEACHNA nipoticeea YKM KOHBCpCiA MeTana A0CTHRaCT
847 %, 2 KOHBEPCIA JVIOKCHIA YIEOa 93.2 %. B STIX e YCIOBHSX BHXObI BOOPOTA H MOHOOKCHIA
yriepona cocranisior - 37.5 1 48.8 %, coormercrsernio.
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‘OGbenHas CKOpOCTh 5a71aBaIaCk 110 Beiie o 4800 10 12000 4 - TIpH YKA3QHHbIX YCIOBHAX Kak
KOHBEPCH METaH  HOKCILIA YTIIEPOAA, TAK  BHIXO/TH! NDOTIYKTOB PEAKLUIH MPOXOTAT HEPES MAKCHMYMEI
PacHIoOKeHHEIE B 001ACTH 0GBeMHEIX ckopocTeii 10200-10500 4" i cOCTABIAIOT 1% KOHBEPCHN MeTaHa
66%, AoKcHAa YTIEPona - 76,5 %. BHXOb BOAOPOTA H MOHOOKCHIA YITIEPOTA B OBIACTH MAKCHMYMOB
coorsercrayior s Hy - 27,6 ans CO -37.4 % (aGmmua 2).

“Tai1a 2 - BaBHCHMOCTH KOHBEPCIHH 1 BHXO0R CHITE3 [32 OT 0GLEMHOI CKOPOCTIH
Veaosis: Mg - 1.63 %; NiO - 0.75 %; CoO - 0.75 %; Q - 8700 u" (xapGainz)

Q.0 [ K(CHy. % T, 06% | CO,06.%
4800 56.09 231 3154
8000 5087 1837 2674
10000 | 66.13 27.56 3734
12000 | 5589 2394 3055

B TaGiitie 3 MPEACTARICHH JAHHBIE 110 KOHBEPCHH HEXO/HBIX KOMIIOHCHTOR H BHIXOS! IDOAYKTOR
DEAKILIH OT TEMIICATYpHI KATAIHTHYECKOrO Tpotiecca ik yeitoiii: MgO 1,63 %, NiO n Co0 110 0,75 %,
Q — 8700 w' (BOCCTAHOBHTENL - JMMOHHAS KHCIOTA). BIHO, U4TO KOHBEPCHS HCXOIHBIX NPOIYKTOB
COCTARTIAET /U5 METaNa — NOPAKA 56 %,  Uis VOKCHA YrIiepoa. - 66 %.

BLIXOb KOMIIOHCHTOR CHHTES I3 TAKAC HE BHICOKH: BOTOPOZA — 22,55 %, H MOHOOKCHIA YrIEpOa
28,66 %. TaKe PE3yIBTAT MOTYT GHITh CBI3AHB C IPHMEHEHHEM B KAUCCTRE BOCCTAHOBHTENA THMOHHOI
KHCIOTH BMECTO KapOawizia. KDOME TOr0 pACHeT MATEDHATHOTO GAIANCA MOKAIAL, WTO B clyuae
UDHMCHEHHS B KAUCCTR  BOCCTANOBWTENS JIMOHHOH  KMCAOTH HAGMOJACTCA  NOBHIICHHOC
HYTIEPOAMBANHE OBEPXHOCTH KATATH3ATOPA - 10 13 %.

Biasine 0GbenHol CKOPOCTIE HOZAH HEXOHBIX KOMIIOHEHTOR Ha KOHBEPCHIO M BHIXO/IS! BOAOPOA It
NOHOOKCHAR YIVICPOA TIOK&3aHO B TaGiiie 4. Kak CICAYeT W3 JGHHbX, BC 3ABHCHMOCTH HMCHOT
JIOCTATONHO ADKO BHIDAACHHBIE MAKCHMyMsi, IDHXOJAIHECS Ha iTepBan 7000-8000 4™, npiuen ¢ pocton
BCAHHI OGBEMHOI CKOPOCTH HAGIIOAACTCA TDAKTHYCCKH AMHCHHOE CHIKCHHE SHAUCHHI, KaK KOHBEPCHH,
TaK i BIXOA0B OAYKTOB peakitim YKM, npaTieckis b sa pasa.

TaGmina 3 - 3ABHCHMOCTH KOHBEPCIHH H BHXOTIOB CHHTES rasa o Temneparypt VKM

Venosms: MgO - 1.63 % NiO -0.75 %; CoO - 0.75 %; Q - 8700 & (mwonnas Kinciota)
T.°C [ K(CH.). % [ K(C0u).% [ Ha.06.% [ CO.06%
853 | 5678035 | 66.94012 | 2255169 | 2866376
814 | 5023134 | 670471 | 2114805 | 29.021
773 | 4585184 | 609457 | 1711121 | 24,0808
72| 2097479 | 4395731 | 80008 | 1322796
638 | 472715 | 2584453 | 2.06799 | 486381

‘TaGmina 4 - 3ABHCHMOCTH KOHBEPCHH 1 BHXO/I0B CHHTES Fa3a OT 0GBEMHOI CKOPOCTH
Veaosn: MgO - 1.63 %: NiO - 0.75 %: CoO - 0.75 %; Q - 8700 " (mmworna kucriora)

Q0" | K(CH,).% | K(CO,).% | H.06% | CO.00%
4800 5025 5981 1803 242
8000 5566 6463 2083 2771
10000 | 4331 4747 1443 2
12000 | 2935 3665 82 13,00

B 1poniecee HCCHCIORANIS IOAYUCHbI TAKAE SABHCHMOCTH RIHAHIS Ha KATATHTHICCKYIO AKTHBHOCTE
COCTAB BOLAUUIX B OODASCIL AKTHBHHIX KOMIIOHEHTOB, VCTAHOBICHO, UTO Ha AKTHBHOCTH OODA3IOB
HAHGOTbIIICE BIMFHHE OKA3HIBAET CONEPKAHHE B CHCTEME OKCHIOB HKEA H MArHHA.

Ha preyHKax 1-3 MPEACTABIEHO BIMAHHE PACHETHBIX COTEPAAHMII OTACTHHEIX OKCHT08 MgO-NiO-
CoO (BoccTamoBHTEh - KAPGAMILZ), BXOTAMUIX B COCTAB KATATHTHMECKHX KOMTOWIUMI, Ha KOHBEPCHIO
HCXOMNBIX  KOMTIOHEHTOB BHXOTH HETCBHX MPOAYKTOB peaxiii. Buwmio, wto  HanGomsiee
KATa7IHTIECKOS BNANME OKA3HBACT MPHCYTCTBHE B KATATHTHHECKOH CHCTEME OKCHA HHKEA (DHCYHOK 2)
W OKCHIA MATHHA (DHCYHOK 3), KOTODIi B AaHHofi MOMMOKCILON CHCTEME TAKsKe MPOABIACT BHCOKYIO
aKTHBHOCTS, TaK, BOSPACTAIIHE CONCPRANIA OKCIIA MHKEAA OT 0 10 1,5 % NPHBOANT K POCTY KOMBCpCHH
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SUBHCHMOCTH KATATHTIECKOIi AKTHBHOCTH 0GPA3LIOB OT COACPATNIA OKCHIA MArHHA (DHCYHOK 3)
HMEIOT KyN071006pasHBii B ¢ MAKCHMYMOM MpHXOAsIIIMCA Ha 1-1,5 % MgO B ofpastie. C Bospactamen
NPOUCHTHOTO  COACPAANIA  OKCHIA MATHWA HAGTIOMAETC MOCTENENHOS MATCHHE  KATATHTHAECKOl
AKTHBHOCTH, 9TO OCOGEHHO APKO MPOABTAETCH Ha KPUBHIX, OMHCHBAIOINX KOHBEPCHIO HCXOHEX
KOMITOHEHTOB.

TakiM  OGpasoM,  NPOBENEHO  FAIOXPOMATOTADIMECKOE  MCCHCAOBAHHE  MOTHOKCHAHBIX
HOHOCTPYKTYDHPOBAHHBIX  KATATHTHICCKIX CUCTEM HA OCHOBE CTEKIOTKAHH MOIYNCHHMX C
nenonksoBaHeM MeToza “solution combustion” ¢ MpHMEHEHHEM PasHBIX O MPHPOZE BOCCTAHOBNTENei -
KapGawHia # TMMOHHOI KICTOTHI. VCTAHOBEHO, SITO IPHPO/IA BOCCTAHOBHTEIA OKASHBACT CYIIECTEEHHOE
BIMAHNC HA KATATHTHYECKYIO AKTHBHOCTH CHHTEWDOBAHHLIX ~KOHTAKTOB, 'O, BIINMO, OGYCTOBIEHO
PASTHIHEN B MEXAHHIME NPOIECCOB WIYIIX BO BpeMs CB-cHHTE3a Mpit OPMHDOBAIIH OBEPXHOCTHOTO
cros.
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Abstract
Gas chromatographic study of polyoxide, nanostructured catalyst systems on the basis of fiber glass
obiained sy "solution combustion” method in reaction of dry reforming methane using diferent reductant
agents - urea and citric acid.
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