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The process of preparing a porous composite ceramic material based on gadolinium zir-
conate, including the synthesis of foam-cryogel with the addition of Cd2Zr.O7 — ceramic fiber,
freezing, drying and sintering was investigated.

[TopucTtbie kepaMuiYeCcKre KOMIO3UITMOHHBIE MaTepualibl Ha ocHOBe CdyZr,07, siB-
JISIFOTCSl MEPCIIEKTUBHBIM HAMPABICHUEM B MPOMBIILICHHOCTH U SIACPHOU YHEPTETUKE
Oyarojiapsi COUETaHUIO TaKUX CBOMCTB, KaK BBICOKAs TEPMUUECKasi, KOPPO3UOHHAS U
paaualoOHHasl CTOMKOCTh, HU3Kasl TeMIlepaTypa CIEKaHUs W HU3Kas TEIUIONPOBO/I-
HOCTh. MOTyT HCHOJB30BaThCsl B KAU€CTBE TEPMHUECKOTO 0AphEPHOTO MOKPBITHUS, a
TaKXe B KaueCTBE MaTpUYHOIO0 U UMMOOWIM3AIIMOHHOTO MaTepuaia Jijisi OJrOTOBKU
K JIOJITOBPEMEHHOMY XPaHEHUIO WJIM OKOHYATEIbHOMY 3aXOPOHEHHUIO BBICOKOAKTUB-
HBIX OTXO0JI0B [1].

K ognomy u3 crnoco0oB mopooOpa3oBaHus B KEpaMHUKE, OTHOCUTCSI MIPOBEACHUE
HEMOCPEACTBEHHO B HEW XMMHUYECKOM PEAKLHH, COIPOBOXKIAIOIICHCS BbIICICHUEM
raza. Bs3kue pacTBOpbl HEKOTOPBIX BBICOKOMOJIEKYIISIPHBIX COEIMHEHH, HaIpUMep,
[NIBC o6nanatot cBoiictBamu [TAB, mo3ToMy NposBISIOT ce0s1 XOPOIIMMH CTaOMIINn3a-
TopaMHu TeHsl [2,3]. 3aMopakuBaHue BojgHoro pactsopa IIBC u mocneayroiee ero
pasMopakMBaHUE MPUBOAUT K 00pa30BaHUIO YIPYTUX KpHoreneu [4], a mpoBeneHue
aHAJOTMYHOTO KPUOTEHHOTO LIMKJIa CO BCOEHEHHBIM PACTBOPOM CIIOCOOCTBYET (hOpMHU-
poBaHuIO neHokpuorenei [5]. OQHUM U3 CIOCOOOB YNIPOUYHEHHUS MOPUCTHIX MaTepHra-
JIOB SIBJISIETCSL apMHUPOBAHUE.

Lenp HacTosmielt paboThl 3aKit04Yanach B COBEPIICHCTBOBAHUM CIIOCO0A Motyye-
HUS MOPUCTON KepaMHUKHU. KOMITO3UT mosyyanu mo cieayrouieil TEXHOJIOTUU: MpeaBa-
PUTENBHO CUHTE3upoBaHHbIN nopook Cd,Zr,O7 u3mensyany B apoBOil MEBHUIIC B
BOHOM cpefie. [lomyueHHyto CycreH3uto CMEIMBalii ¢ KepaMUYECKUM BOJIOKHOM, CY-
IIWJIM [IPYU KOMHATHOM Temmeparype. Jlanee B onpeaeaeHHOM COOTHOIIEHUU BBOIUIIN
10% BomnsIii pactBop [IBC ¢ nobasnenreM BCTIEHUBATENEH U MPOBOIUIHN 3aMOPAKHU-
BaHue npu -20°C B TeueHue cyTok. [locne orTanBanus U Cylku Ha Bozayxe npu 70°C
710 TIOCTOSTHHOM Macchl (OKOJIO 5 4acoB) 00pa3irel Marepuanos crekanu npu 1200°C B
TeyeHue 1 vaca.
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[Ipouecc BCrieHMBaHUS MPOUCXOAWII B PE3YJIBTATE CMEIICHHSI XJI0pUIa aMMOHHMS U
HUTpPHUAA HATPHsI C BOAHBIM PAacTBOPOM nonuBuHUIoBoOro cnupra (I1IBC) npu nocrosis-
HOM II€pEMEIIMBAHNH 3a CYET MPOTEKAHUS XUMHUYECKOW PEAKLIUU C BBIICJIIEHUEM ra30-
00pa3HoOTOo a30Ta:

NH4Cl + NaNO, — NaCl + 2H,0 +N21

Kparnocts oOpa3syromeiics ensl § = 5.

JlocToMHCTBa TpeasiaraeMoi peakiuu JiJisi TeHEPUPOBAHMS Ta30B COCTOSIT B TOM,
YTO OHA SIBJISIETCS DK30TEPMUYECKOM, a HArpeB PEaKIIMOHHONW CMECH CIIOCOOCTBYET ro-
MOTEHHU3AIMN UCXOJTHOTO pacTBOpa MOJMBUHUIIOBOTO crivpTa. Bo nzbexxanue oopaso-
BaHUs JIMKBALIUNA, TOPOIIOK IMPKOHATA TaI0IMHUS U KEPAMUYECKOE BOJIOKHO BBOAMIIN
HEMOCPEJICTBEHHO NIepe]l HauajloM aKTUBHOTO BCIIEHUBAHUS PacTBOpA.

VYCTaHOBIIEHO, YTO CTPYKTypa MEHOKPHUOTENel, pasmep U Gopma mop omnpenens-
I0TCSA TEMIEPATYPO U MPOAOKUTEIBHOCThIO KPUOTEHHOT'O CTPYKTYPHPOBaHUs, KOH-
LIEHTPALUEN MOJMMEpPA B UCXOJHOM pacTBOpe, MoJiekyisipHoi Maccoit [IBC u conep-
KAHUEM B €r0 MOJIEKYJIaX alleTHIIbHBIX TPYNITHPOBOK.

ITo pe3ynbraTaM MCCieI0BaHUI BBISIBIIIM, UTO HauOoJiee MpOYHbie 00pasiibl Kepa-
MUKH TTOTy4uiauch B cootHomeHuu 1 : 1 (CdxZr,O7 : 10% Boausiit pactop [1BC). Ha
pUCyHKe | mpenicTaBieH BHEIIHUN BUJT TOBEPXHOCTH MOJYYEHHOIO KOMIIO3HTA.
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Puc. 1 . HOBerHOCTB IIOPUCTOI'0 KOMIIO3UTAa COCTaBa CdzZl‘zO7 — KCPpaMH4ICCKOC BO-
JIOKHO
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HbIM KypHan. —2011. —T. 73, Ne 2. — C. 225-234.
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ckuii B. U., lammkann JI. I'., Kypoukun WU. H., Kypoukun U. U. // Konnonauelii xxypHai. —
2005.—T. 67, Ne 5. — C. 649-662.

La;CuO4 AS A PROMISING OXYGEN CARRIER FOR CLOU PROCESS

Shishkin R.A.!

D Institute of Solid State Chemistry Ural Branch of RAS, Yekaterinburg, Russia
E-mail: shishkin@ihim.uran.ru

The Ruddlesden-Popper La,CuO4 phase was confirmed by Rietveld method under ortho-
rhombic structure with Cmce space group. The oxygen content was determined by thermo-
gravimetry in air and in reducing atmosphere.

The official share of world electricity produced by heat power plants amounted
60,2 percents in 2018 [1]. Since those operations are related with significant emissions
of greenhouse gas a design of new ecological friendly technologies becomes an actual
issue. One of them is chemical looping with oxygen uncoupling (CLOU) approach
based on the using of oxygen carriers (OCs) that uptake the oxygen from air for subse-
quent the fuel combustion [2]. The oxygen release from OC accompanies with the par-
tial decomposition of the oxidized form and can be expressed as:

2MeOy = 2MeOy.; + O,

Then the oxygen depleted OC is transferred to air reactor for reoxidation. The over-
all CLOU process efficiency is highly affected by OC properties. Cu-based OCs is of
a special interest due to high oxygen storages and exchange rates with the gas phase,
however copper oxide particles tend to melt and agglomerate within the process which
leads to decrease combustion efficiency [2-5].

The Ruddlesden-Popper phase La,CuOs.s could be promising OC for the CLOU
process due to the oxygen non-stoichiometry range (6 = -0,12...0,18) and stability at
temperatures up to 1300 °C [6]. Oxide was synthesized by a conventional solid state
route. Previously calcined lanthanum oxide at 950 °C for 12 hours and copper oxide
CuO were weighted in required ratios and mixed in ethanol media. After thorough
grinding the composition was pressed and fired at 950°C for 24 hours in the air. A
formation of the single phase La,CuO4 was confirmed by X-ray powder diffraction
(XRD) technique. Rietveld analysis of experimental XRD pattern was utilized in order
to refine the structural parameters.
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