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NEW NANO-SIZED (NANOCLUSTER) COBALT- CUPRATE -
MANGANITES OF LANTHANE AND ALKALINE METALS
AND THEIR X-RAY DIFFRACTION STUDY

Abstract. The search for new combined manganese, copper and cobalt-containing nanomaterials and the study
of their properties is quite interesting for inorganic materials science, especially for microelectronics. Interest in such
compounds is due to the polyfunctionality of the demonstrated properties and the flexibility of the composition,
allowing many elements of the periodic system to be adopted.

Cobalt-cuprate-manganites of the composition LaMe,CoCuMnOs (Me' — Li, Na, K) were synthesized by
ceramic technology of lanthanum oxide (III), cobalt oxide(Il), copper oxide (II), carbonates of manganese (III),
lithium, sodium and potassium in the interval 800-1200 °C. After every 100 ° C the formulations were cooled,
rubbed and reheated. To obtain equilibrium phases at low temperatures, low-temperature annealing was carried out at
400 ° C for 10 hours. Their nanoscale (nanoclusters) particles were obtained by grinding on a vibrational mill from
Retsch (Germany) of the brand "MM301". The dimensions were determined on an electronic microscope JSPM-5400
Scanning Probe Microscope "JEOL" (Japan). Prepared nanoparticles (nanoclusters) compounds of the size of 40-90
nm. X-ray phase analysis of new compounds was carried out on a DRON-2.0 unit. The analytical method of X-ray
indications is established that the synthesized nanoscale new phases are crystallize in cubic syngony with the
following lattice parameters: LaLi,CoCuMnOg - a=11,33£0,02 A; V’=2563.,20+0,06A%  Z=4;
Vet car=640,80+0,02A% px oy = 4.0 g/om’; LaNa,CoCuMnOy — a=14,43+0,02 A; V°=3005,5£0,07A%; Z=4; V° ;e
=751,38+0,02A% py.y = 3.86 g/ cm’; LaK,CoCuMnOg — a=14,90+0,02 A; V°=3306,90+0,06 A%, Z=4; V° e
=826,52+0,02A%; Pxray. = 3,68 g/ cnr’. Based on X-ray phase analysis, it can be assumed that the nanoscale cobalt-
cuprate-manganites obtained are related to the space group Pm3m.
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HOBBIE HAHOPA3MEPHBLIE (HAHOKJ/JIACTEPHBIE) KOBAJIBTO-
KYIIPATO-MAHI'AHUTBI JIAHTAHA U INEJTOYHbBIX METAJIJIOB
N UX PEHTTEHOT' PAOUYECKOE UCCJIIEJOBAHUE

Annotanusa. [IOMCK HOBBIX COBMCIICHHBIX MAPTaHCH, MCOhb H KOOANBTCOACPKAIMMMX HAHOMATCPHAIOB H
H3YUCHHC X CBOMCTB IPEACTABILIET OIMPEICICHHBI HHTEPEC A1 HCOPTAaHUUECKOTO MATEPHANIOBEICHHS, OCOOCHHO
JUIS MHKPORIICKTPOHUKH. MHTEpeC K MOI00HBIM COCTUHCHUAM 00y CIIOBIICH TOTH()Y HKIHOHATBHOCTHIO ICMOHCTPH-




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

PYEMBIX CBOHCTB M THOKOCTBIO COCTABA, TIO3BOJLIIOIIHI MPHHAMATS MHOTHC 3JICMCHTHI ICPHOIUYICCKOM CHCTEMBL. [1o
KepaMHm4IeCKOH TexHoIornH 13 okcuaos nantana (I11), kodansra (II), meau (II), mapranma (II1) u xapOoHATOB THTH,
HaTpwi W kKammst B wmHTepBane 800-1200 °C  cuHTE3WpOBaHBI KOOANBTO-KYIPATO-MAHTAHHUTHI COCTaBA
ILaMe',CoCuMnOg (Me' — Li, Na, K). Yepes xaxmbie 100 °C COCTAaBB OXJIKIANACH, TICPETHPATHCH H 3AHOBO
HArpeBaNnch. [l modydeHHs1 PaBHOBECHBIX (a3 MpWM HU3KUX TEMIEPATypax MPOBOAWIM HH3KOTEMIICPATYPHBIH
orxur npu 400 °C B teuenme 10 wacos. M3menpucHWEM WX HAa BHOPANMIOHHON MenpHHIE KoMmanumu Retsch
(T'epmanma) mapxkun «MM301» mOTy€HIIM UX HAHOPA3MEPHBIC (HAHOKIACTEPHBIC) YACTHIBIL, PA3MEPBI KOTOPBIX
OTPCCCHBI HA 3NMCKTPOHHOM MHKpockome JSPM-5400 Scanning Probe Microscope «JEOL» (SAmouns). TonyucHsr
HAHOYACTHUIIBI (HAHOKIACTEPHI) coeamHeHMH pasmepoM 40-90 M. PeHTreHo(a30BBI aHATH3 HOBBIX COCIUHCHHUH
mpoBoarH HAa yeTaHOBKE JJPOH-2,0. AHAMHTHICCKIM MCTOAOM HHIUIMPOBAHHUS PSHITCHOTPAMM YCTAHOBIICHO, UTO
CHHTC3UPOBAHHBIC HAHOPA3MCPHBIC HOBBIC (a3hl KPUCTALTHYIOTCS B KyOHYECKOH CHHTOHHH CO CICTYIOIIUMH
mapamerpamu pemerkn: LaLi,CoCuMnO, — a=11,33+0,02 A; V°=2563,20+0,06A% Z=4; V°,, .. =640,80+0,02A%
Ppe = 4,0 T/owr’; LaNa,CoCuMnOy — a=14,4320,02 A; V°=3005,5£0,07A%, Z=4; V°,, ., =751,38+0,02A%; p or =
3,86 r/cm’; LaK,CoCuMnOg — a=14,90+0,02 A; V°=3306,90+0,06A% Z=4; V°,,,,=826,52+0,02A°; p,... = 3,68
r/ca’. Ha OCHOBAHHE PEHTTEHO(A30BOTO AHAMM3A MOYKHO MPEATOJIOKHTh, YTO MONYHCHHBIC HAHOPA3MEDPHEIC
KOOAJTBTO-KY IPATO-MAHTAHUTHI OTHOCATCS K POCTPAHCTBEHHOH rpymime Pm3m.

KimoueBpie ciioBa: koOambT, KyIpaT, MAHTAHUT, JAHTAH, INCJIOYHBIC METAIUIBI, CHHTE3, HAHOYACTHIBL,
peHTTreHoTpadms.

Beenenne. Kynparbl, MaHraHuTel, KOOAIBTHTBI, HHKCIUTHI PEAKO3CMEIBHBIX BICMCHTOB,
JOMUPOBAHHEIX JICTKUMH OKCHJIAMH INETOYHBIX M  INEIOYHO3CMENBHBIX MCTALIOB  00IajaroT
VHHUKAQIbHBIMA  (U3HYCCKUMH W (U3HKO-XMMHYCCKUMH CBOWCTBAMH, KaK CBCPXIPOBOJHHKOBBIMHU,
MOJYTIPOBOJHUKOBBIMH, a TaKXKe NPEIACTABIAIOT HHTEPEC KaK MarepHaibl, HMEIOIIHE THTaHTCKHE
(xonoccanbHBIC) 3HAYCHHS MArHCTOCONPOTHUBICHHS, AWRICKTPHYCCKOH MPOHHLACMOCTH, YTO OYCHb
BKHO JUI1 MUKPOSJICKTPOHUKHU B KAUCCTBC BCINECTB € BEICOKOH OMCPAaTUBHOMN mamaTeio [1-16].

B Xumuko-meramnypruueckom HHCTHTYTE WM. K AOHIIEBa B TCUCHHE pAAa JET MPOBOIATCA
LICJICHANPABICHHEIC HCCICAOBAHHUSI MO CHHTE3Y W HM3YUCHHIO (DPU3UKO-XHMHUYCCKHUX CBOHCTB ABOHHBIX H
TPOHHBIX MAHTAHUTOB, XPOMHUTOB, (PCPPUTOB, IUHKATO-MAHTAHUTOB, PE3YIbTAThl KOTOPHIX 0OOOLICHHI B
mMonorpadusx [17, 18].

OnpeneneHHBIN HAYYHBIH H MPAKTHYCCKUH HHTEPEC MPEACTABILIET MOMYUCHUAE TIEPOBCKUTONOIOOHBIX
COCAVHECHUM, TAC¢ KOOANbTUTHI, KyNparbl M MaHTaHHTH NPEACTABICHBI B BHIAC COUHOH (asel, kak
KOOATbTO-KY IPATO-MAHTAHUTHI.

C 510# 1enpl0 B JAaHHOW PaboTe MPEACTABICHBI PE3VNIBTAThl CHHTE3a M PEHTTCHOrpaduyuecKoro
HCCIICIOBAHUS HOBBIX HAHOPA3MEPHBIX (HAHOKIACTCPHBIX) KOOANBTO-KYNPATO-MAHTAaHUTOB COCTAaBA
LaMe',CoCuMnOs, rac Me' - Li, Na, K.

MeTtogbl. Kepamuueckas TeXHONOTHS, PEHTTCHO(A30BbIA aHATH3, JICKTPOHHAS MUKPOCKOIIHSL.

PesynbTaTel nccnenopanuii. IcxoqHeIMH pearcHTaMu I CHHTE3a UCTIONb30Banuch La,0; (Mapku
«oc.u.»), Li,COs, Nay,CO;, K,CO;5, CoO, Cu0O, Mn,0; kpamudukaimu «u.4.a». TBeprodasHslii CHHTE3
MPOBOAWIN B3auMOJCHCTBHEM BbIleyKasaHHeix BemnectB mpu 8§00-1200°C B teuenme 20 wacoB ¢
MEPUOIMUECKIM OXIKACHHEM W mepetupanueM cMmeced uepe3 100°C. HuzkoremmnepaTypHBIH OTKUT
cMecelt mposoaumi npu 400°C B reuenue 10 gacos.

HanopasMepHble 4YacTHLIBI CHHTC3UPOBAHHBEIX KOOATBTO-KYIPATO-MAHTAHHTOB CHHTC3HPOBAHHBIX
K00AIbTO-KYIPATO-MAaHTAaHUTOB TIONYYAIH HW3MEIBUCHHEM Ha BHOPALIMOHHOW MEIBHHULE KOMIAHHH
Retsch (I'epmanus) mapku «MM301». Pazmeprl H3MeIbYCHHBIX YaCTHL YCTAHABIUBAIN HA 3JICKTPOHHOM
mukpockornie JSPM-5400 Scanning Probe Microscope «JEOL» (Smonust). IloayueHsl HaHOYACTHIIBI
(manokmacrepsl) ot 40 mo 90 mM. Hipke Ha pHCYHKE NPHUBEACHBI HX 3ICKTPOHHO-MHKPOCKOIMYCCKHC
CHHUMKH.
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