MHUHHUCTEPCTBO OBPA3SOBAHUA PECITYBJIUKU BEJIAPYCb
BEJIOPYCCKUM T'OCYJIAPCTBEHHBI YHUBEPCUTET
XUMHNYECKH ®PAKYJIBTET

Kadenpa dhusndeckoit XuMuu 1 JIEKTPOXUMUN

BOPOHEIL]
Amnacracust AnekceeBHa

CHUHTE3 U DJIEKTPOITPOBOJSIIUE CBOMCTBA TBEPIBIX
PACTBOPOB Sr9NissMo2021 (M — Al, Ga)

Junnomuas pabora

HayuHbIll pyKOBOAUTENB:
KaHJIMJaT XUMUYECKUX HayK,
noueHT A.E. Ycenko

Jonymena k 3amure

« » 2025 .

3aB. kadeapon pU3NIeCKOM XUMHUH U DJICKTPOXUMUU
JoxTop xumuueckux Hayk, npodeccop E.A. CtpenbLos

Mumnck, 2025



PED®EPAT

CuHTe3 ¥ JJIEeKTPONPOBOAAINME CBOWCTBA TBEPABIX PacTBOPOB
SroNis,sMo 2021 (M — Al, Ga)

O0bém padorbi: 45 c., 4 Tabmuuel, 17 pucynka, 27 JIUTEpaTypHBIX
HCTOYHHKA.

Karwuesbie ciaoBa: [ITEPOBCKUTHBIE COEJMHEHWSA, HUKEJIATBI
CTPOHLIMA, ®A3BI PAAJAJIECAEHA-IIOIIIIEPA, SJIEKTPOITPOBOIAIINE
CBOVICTBA.

O0beKT ucciaeN0BaHMsI: TICPOBCKUTHBIE coeauHeHUs StoNiggMo202; (M —
Al, Ga).

IMpeamet ucciienoBanus: pazoBpIii COCTAB U AJICKTPOIPOBOISAIINE CBONCTBA
COGI[HHGHI/Iﬁ SI’9Ni6,8A10,2021 u SrgNiG,gGao,QOm.

Heas padoThl: moaydeHre o0pas3ioB SroNiegAlo20z1 1 SroNigsGag 0z, 1
H3YYEHHUE UX DJICKTPOIPOBOASAIINX CBOMCTB.

MeTtonoJiorusi padéoTbl: METOAOM TBEPAOGA3ZHOTO CHHTE3a MPHU T00aBICHUN
Pa3HOTO KOJMYECTBA KPEMHHEBOTO TTOPOIITKA MOIydeHBbI 00pa3ibl StoNiggAly 2071 1
SI‘9Ni6nga0,2021 .

I[Ipy nomomm peHTreHoha30BOro aHajln3a YyCTaHOBJICHO, 4YTO (asbl
SroNigsAlp2021 1 SroNigsGag,0,1, comeprkame MHHHUMAIbHOE KOJIMYECTBO
npumeceit, Gopmupytorcsa npu godasnenun Si0O, B xoimdectBe 0,1% OT macchl
PEAaKIMOHHON CMECH.

IIpy momMomu HOAOMETPUUECKOTO THUTPOBAHHUS BIIEPBBIC YCTAHOBIICHBI
CpPEIHHE 3HAUCHHS KHCIOPOAHBIX HWHIEGKCOB CHHTE3MPOBAHHBIX alllOMO- U
TaJUIOHUKEJIAaTOB CTPOHIIUS, KOTOpBIE IIOKA3bIBAIOT, YTO JIaHHBIC COCIMHEHUS
SIBJISIFOTCS. KUCITOPOA0Ae(PUITUTHBIMH.

[Tonmy4yeHbl 3aBUCUMOCTH yAEIBHOMN AIICKTPONPOBOAHOCTH U KOO PHUITMESHTOB
TepMoJJIC (3eebeka) oOT Temmeparypbl, KOTOpbI€ YKa3bIBAlOT Ha A-THUII
IIPpOBOAUMOCTH SI‘9Ni6,3A1072021 u SI’9Ni6,8GaQ,2021.

MertonoM nuddepeHIHaIb,HOTO TEPMUUYSCKOTO aHaIu3a yCTAaHOBJEHO, YTO
obpasiel SroNigsAlp2021 1 SroNigsGag 2021 TEPMOCTAOMIBHBI M UyBCTBUTEIBHBI K
armocdepam Bo3ayxa u a3ora mpu Temmneparypax 20—1000 °C.



PODEPAT

CiHT33 1 OJJIeKTpanmpaBOAHBIA yJjacHiBacui UBEPABIX PpacTBOpay
SroNis,sMo 2021 (M — Al, Ga)

AG’ém mpaubl: 45 c., 4 Tabminel, 17 ManoHKa, 27 JiTapaTypHBIX KPBIHIIIBI.

Kawuaspia ciaoBbl: [IEPOBCKITHBIE 3JIVUEHHS, HIKEJIATHI
CTPOHLIBIFO, ®A3bl PAIMJIECASHA-TIOIIEPA, 3JIEKPATIPABOIHbBIA
VIIACLIIBACLI].

AO’eKT JacjieqaBaHHsI: TIepayCKITHBIS 31yudHHI StoNigsM202 (M — Al,
Ga).

IpagMeT naciaenaBanHsi: (a3aBbl CKIIAJ 1 AJCKTPANIPABOAHBIS YilaciiiBaclil
BHYHBHHHS'/ SI’9Ni638A10,2021 1 SI’9Ni6,gGa(),2021.

MbTta mnpanbl: arpeiMaHHe V3opay SroNiggAlo2Oz1 1 SroNigsGag,0s, 1
BBIBYUOHHE 1X 3JICKTpanpaBOAHBIX YIacIliBacIeil.

Meranasioria mpaubl: MeTagaMm 1BEpaadasHara CIHTI3y Mpbl JajiaHHI
po3Hail KoJbKacill KpaMHEBara mapaiika aTpbiMaHbl Y30pbl SroNiggAlp,0z; 1
SI‘9Ni6nga0,2021 .

[Ipe1 nmanmamo3e poaHTreHadaszaBara aHamizy YycraHoyieHa, MTO (a3bl
S19Nig gAlp 2021 1 SroNigsGag20s1, KIS MarOIb MIHIMAJIBHYIO KOJBKACIh MPBIMSICI,
dapmyrora npsl gaganni Si0, ¥ konbkacii 0,1% aa Macel prakiiblitHail cymeci.

[Ippl manmamo3e €paMeTpblyHAra THITPABAHHS YIEPIIBIHIO YCTAHOYJICHBI
CSIpAMHISA 3HAYIHHI KICTAPOAHBIX 1HIIKCAY CIHTI3aBaHBIX aJTIOMO- 1 rajaHikenaaray
CTPOHIIBIIO, SIKIS  TIAaKa3Balollb, INTO  JAA3C€HBIA  3IY4YdHHI 3 SYISrOIIa
KicJIapoaaaddilbITHBIMI.

ATpbIMaHBl 3alieXKHACIl V3elbHAW dJIeKTpamnpaBoAHacIl 1 Kad(ilbleHTay
TopMald/lC (3eebeka) am ToMIEparypshl, SKisg MaKa3Balollb HA N-ThIM MPaBOIHACII
SI‘9Ni6,gAlo,2021 1 SI‘9Ni6,gGaO,2021.

Metagam apiepsHUbIsIIbHATA TAIPMIYHATA aHali3y YCTaHOYJEHA, IITO
S19NiggAlp 2021 1 SroNigsGag,0,1 TIpMacTabUIBHBI 1 aqIyBaIBHBIA Ja atMacdep
naBeTpy 1 a30Ty npsl Tammneparypax 20—1000 °C.



SUMMARY

Synthesis and electroconductive properties of solid solutions
SroNis,sMo,2021 (M — Al, Ga)

The thesis includes 45 pages, 4 tables, 17 illustrations, 27 literature sources.

Keywords: PEROVSKITE COMPOUNDS, STRONTIUM NICKELATES,
RUDDLESDEN-POPPER PHASES, ELECTRIC PROPERTIES.

Object of study: perovskite compounds SroNissMo2021 (M — Al, Ga).

Subject of the study: phase composition and electrically conductive
properties of the compounds SroNig sAlp 2021 and SroNigsGag20z;.

Scope of the thesis is to obtain samples of SroNiggAlp»O, and
Sr9Nie sGag 20,1, and studying their electroconductive properties.

Thesis methodology: the samples SroNiggAlo20,1 and SroNigsGag 0, were
obtained by solid-phase synthesis with the addition of different amounts of silicon
powder.

X-ray phase analysis revealed that the phases SroNiggAlyp2O2 and
S19Nie sGag 0,1, containing a minimum amount of impurities, are formed by adding
Si0; in an amount of 0,1 % by weight of the reaction mixture.

Using iodometric titration, the average values of the oxygen indices of
synthesized aluminonickelates and strontium gallonickelates were established for
the first time, which show that these compounds are oxygen deficient.

For the synthesized samples, the dependences of the specific electrical
conductivity and the coefficients of thermal EMF on temperature, which indicate the
n-type of conductivity, were obtained.

Differential thermal analysis has shown that SroNiggAlp,02; and
Sr9Nig sGap»0,1 samples are thermally stable and sensitive to atmospheric
conditions of air and nitrogen at temperatures of 20—1000 °C.



