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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHuX PyOpHK: 31.15.27

Tema gucepranii:
1. OkucioBanbHe CIIOYYEHHS METaHy Ha [IEPOBCKUTHHUX KaTajli3aTopax B HECTALlilOHAPHUX YMOBAX.

2. Oxidative Coupling of Methane over Perovskite Catalysts under Unsteady State Conditions.

Pedepar:

1. CuHTe3oBaHo i gocuimkeHi B peakuii OCM nepoBckutu ckiany ABO3, ne A - Sr, Ba, La; B - Co, Mn, Ni, a Takox
CHACTEMHU 3 YaCTKOBUM 3aMillleHHsIM A i B Ha sykHi meTanu. [TokasaHo, 10 Hai6ibll aKTUBHUME KaTajli3aTopamMu
npouecy OCM BusiBumcs Ni-BMiCHI, HaliMeHII aKTUBHUMU - Mn-BMicHi, a Haiibinbi cTabinpHuMu B po6oTi Co-
BMICHI IIEPOBCKUTHU. BCTaHOBJIEHO, 1110 MOIM(DiIKyBaHHS [1€POBCKUTIB KaTiOHAMU JIY>KHUX METAJIiB IPUBOJUTH [I0
301/1bLIIEHHS K IUTOMOI KaTaliTUYHOI aKTUBHOCTI, TaK i CeJIeKTMBHOCTI 3a C2-ByIJI€eBOAHIMU; L€ MOXKe OyTU
[IOB'S13aHO 31 3pOCTaHHAM Ae(ilUTy KMCHIO (KOHLEHTpAallii KUCHEBUX BaKaHCil) B IEPOBCKUTHIN CTPYKTYPI.
Po3po6seHo BICOKOCEIEKTUBHI i akTuBHI KaTanizaTopu npouecy OCM Ha ocHoBi SrCoO3. 3pa3ok ckiagy
Sr0.75Na0.125K0.125Co03, npauoe crabinbHO (50 roaunH), 36epiralody BUCOKY CeJeKTUBHICTb 32 C2-BYyIJIEBOLHIMU
(> 90%) mpu 1023 K. ITepoBckutHuii Katanizarop SrLi0.75C00.2503-x B inTepsani temnepatyp 973-1048 K BusiBuB
100% cenexTUBHICTD 32 BUIIMMU BYIJIEBOOHSIMU. [I0Ka3aHO, 10 B IEPIOAUYHOMY KAaTAIITUYHOMY PEXMMI, 32

PaxyHOK TOTO, IIJ0 METaH i KNCEHb pearyloTh 3 OKCUIHUM KaTajli3aTopoM MonepeminHo, rnpouec OCM e 6isnbIn



CEJIEKTUBHUM BiJHOCHO BYyrieBOAHIB C2+, HiX y cTanjioHapHOMy. Ha mincrasi gociigkeHnHs KineTuku peakuii OCM
Ha [MEPOBCKUTHUX KaTali3aToOpax 3a HECTalliOHAPHUX YMOB YCTAaHOBJIEHO, 110 peaklii yTBopeHHs C2-ByryieBOAHIB i
IiOKCHUAY BYIJIELI0 XapaKT€PU3YIOTLCS IIEPUINM i, BiITIOBIIHO, HYJILOBUM IOPSLKOM 33 METAaHOM. 3TiIHO JaHHUM
TAP (Temporal Analysis of Products) 3anpononoBano mexanizsm OCM-mpoliecy B HeCTallioHapHUX yMOBax.
3anponoHOBaHO WIJISIXY MiBUIIEHHS ePeKTUBHOCTI npouecy OCM B nepioguyHOMY PesKrMi, 1[0 MOXKYTb OyTU

3aCTOCOBAaHI B JOCIiZHO-TIPOMHUCJIOBUX YCTAHOBKAX IIPSIMOTO NTEPETBOPEHHS METaHY B BUIIi BYyTJIEBOJHI.

2. The perovskite catalysts with ABO3 structure where A - Sr, Ba, La; B - Co, Mn, Ni and systems with partial
substitution of A and B by alkali metals have been synthesized and investigated. It have been shown that Ni-
containing perovskites are the most active catalysts of the OCM process, while Mn-containing samples have the
lowest activity; Co-containing systems are the most stable catalysts. It has been determined that modification of
perovskites with alkali metal cations leads to increase both specific catalytic activity and selectivity on C2-
hydrocarbons, this may be connected with the increasing of oxygen deficiency (the concentration of oxygen
vacancies) in perovskite structure. High selective and active catalysts for the OCM process, based on SrCoO3-x,
have been worked out. The sample Sr0.75Na0.125K0.125Co03 was stable in work (50 h), keeping high selectivity to
C2+-hydrocarbons (> 90%) at 1023 K. The perovskite catalyst SrLi0.75C00.2503-x in temperature interval of 973-
1048 K revealed 100% selectivity with respect to C2+-hydrocarbons. It has been shown that in periodic catalytic
mode, when methane and oxygen react with oxide catalyst alternatively, the OCM process is more selective with
respect to C2+-hydrocarbons, than in stationary one. It has been established, that reaction of C2-hydrocarbons
and carbon dioxide are characterized the first and, accordingly, zero order on methane. According to TAP method,
the mechanism of OCM process in periodic mode has been proposed. The ways of increasing of efficiency of the
OCM process in periodic mode have been proposed, which can be applied in pilot plants of methane direct
conversion to higher hydrocarbons.
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