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At present, in line with the increasing
demand for portable batteries, active studies are
carried out in a search for new compounds for
optimisation of electrode materials.

In this work attempts are made to
of La,Ni;
intermetallic compound (IMC) with the Ce,Nis-
type (s.gr. a=4.98A,
c=24.62A, Z=4). The choice of this compound is

investigate absorption properties

structure P6;/mmc,
determined by the lack of data in this aspect, most
studies on this structure-type being aimed to
magnetic properties investigations. Although
different properties of this structural type (1) were
studied very actively, the crystallographic data for
La,Ni; are considered to be unsatisfactory.
Moreover, the data for hydrogen sorption cannot
be considered as complete (2,3). Electrochemical
investigations were not carried out earlier.

The compound was obtained by arc
melting of initial components in vacuum and
followed by annealing at 900°C for 240h.
Structure refinement was carried out using single
crystal X-ray data. For hydrogen sorption
investigations Sieverts-type apparatus was used
for obtaining desorption isotherms at 50 and 80°C.
Electrochemical properties were measured using a

three-electrode quartz cell with Hg/HgO as the
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reference electrode, Pt wire as the counter
electrode, and La,Ni; as the working electrode.
The electrolyte was 6M KOH. For measurements,
a P-5827M potentiostat was used. The data were
collected using X-Y recorder.

By analysing systematical absences, four
selected for refinement:

The

space groups were
P6;/mmc, P6;/mem, P-31c and P3lc.
refinement results confirmed the P6;/mmc space
group. The final value of R-factor was wR=4%.
According to desorption isotherms, the
hydride formula was determined as La,Ni;Ho.
This contradicts the results of previous studies
which showed incomplete hydrogen desorption
from intermetallics of this structure type (2,3).
The electrochemical

150

capacity

mAh/g.

was
approximately During
electrochemical experiments two features was
observed: 1) the appearance of the second plateau
on electrochemical desorption curves and 2) a
high rate capability. The appearance of second
electrochemical conditions

plateau in was

observed so far only for palladium, which
indicated the o-hydride phase presence. In our

case, this effect may indicate the IMC

decomposition with new phase formation during

electrochemical hydrogen sorption. However,



according to (4) only amorphisation was detected
for more severe conditions. Consequently, there is
no way to unambiguously explain the appearance
of the second plateau. Another interesting but
intricate effect is the high rate capability. For
example, the capacity decay at a discharge current
of 2 A/g is only 12%. Elucidation of the reasons
for this effect requires more intensive studies.

We are grateful to Mironov A.V. for his
help in carrying out single crystal experiments and

for censorious remarks during discussion.
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BOJOPOICOPBIIMOHHBIE U 3JIEKTPOXUMHUYECKHE CBOMCTBA
HHTEPMETAJIVIMYECKOI'O COEAUHEHMUS LA,NI,
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B Hacrosmee BpemMs B CBA3H €
BO3pacTaloleii MOTPEOHOCThI0 B ITOPTATHBHBIX
BTOPUYHBIX  HWCTOYHHKAX TOKA, TPOBOIATCS
MHTEHCHUBHBIE WCCIIeIOBaHMs, HalpaBlieHHbIE Ha
IIOMCK HOBBIX COEIUHEHUM I ONTHMH3AIUU
AIEKTPOTHBIX MaTEPHAJIOB.

B nmanHO#T paboTe OBUIO TPEIIIPUHAITO
U3y4YeHHE COPOIMOHHBIX CBOWCTB COCAMHCHUS
La,Ni;, mpuHajyIexKamero K CTpyKTypHOMY THITY
Ce,Ni; (mp.rp. P63y/mme, a=4.98A, c=24.62A,
7Z=4). Beibop coenmuHeHUsS OBLT OOYCIIOBJICH €ro
HeZ[OCTaTO'—IHOﬁ HN3YUYCHHOCTBIO B 3TOM AaCIIEKTC,
ITOCKOJIbKY Ha COSIMHEHUSIX 3TOrO KJIacca M Ha UX
THUAPHUIAX B OCHOBHOM NPOBOJIWIMCH W3MEPEHHS
MarHuTHBIX CBOMCTB. HecMoTps Ha TO, UTO Takue
WCCJIC/IOBaHUS MIPOBOJIAIIVCH JIOCTaTOYHO
AKTUBHO, PEHTTCHOBCKWE JMaHHBIE JUIA 3TOTO
CTpyKTypHOTO THma [l] OBUIM TpU3HAHBI HAMH

HCYOOBJICTBOPUTCIIbHBIMU. KpOMe TOTO,
pe3yJbTaThl  MPSAMOTO  TUIAPUPOBAHUS  HOCHT
BeChbMa OTPBIBOYHBIH XapakTep [2,3].
DJNEeKTPOXUMHUYECKUE WCCIICJOBAaHUS paHee He
MTPOBOIUIIHCH.

CoenuHeHne OBUIO TOJNyYECHO METOAOM
OYTOBOW IUIABKU C MOCIENYIOIIUM OTXKHUIOM B
teueHne 240 dYacoB. VYTOYHEHHE CTPYKTYpbI

COCJIMHEHUS MTPOBOIUIIOCH METOJIOM
PEHTTEHOCTPYKTYpPHOTO aHaim3a Ha
MOHOKpHCTAJLIE. Hns WCCIIEZIOBAHUS

BOJIOPOJCOPOLMOHHBIX CBOMCTB MpH HPSAMOM
THIPUPOBAHUN CHUMAIHNCh U30TEPMBI 1E€COPOLMU
Bojgopoaa npu 50 u 80°C B ycraHOBKe TuUIA
Cuseprca. HccienoBaHue 3JIEKTPOXUMHUYECKHX

CBOMCTB MPOBOJIMIIOCH B KBaplLeBOu
TpexanekTpoaHon suerike ¢ Hg/HgO anekrpomom
CpaBHEHMS, IIJJATUHOBOW  MPOBOJIOKOM  Kak

BCIIOMOTaTeNIbHBIM  3JiekTpogoM u  LaNi; B
KadgecTBe pabouero osmekrpoma. B kauectBe
3JIeKTpoauTa ucnois3oBaics 6M pactop KOH.
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Jns  mpoBeAeHUS HM3MEPEHUH  HCIOIb30BaNCs
noteHiuocrar 11-5827M. 3apsaHo-pa3psaHbie
KpUBbIE  OBUIM  3allUCaHBl C  TOMOIIBIO
JIBYXKOOPAWHATHOTO CaMOITHCIIA.

[o ananu3y cucreMaTHYeCcKUX IMOTACaHuN
ObUTO  BBIOPAaHO YETHIPE MPOCTPAHCTBEHHBIX
rpymmsl . P6;/mme, P63/mcem, P-31c u P31c. Ilo
pesyJbTaTaM yTOYHEHHS ObUIa MOJTBEpIKICHA
MpOCTpaHCTBeHHAs Tpymmna P6;/mme. YTounenue
KPUCTAJUTMYECKOW CTPYKTYphI OBIJIO OBEIEHO 0
wR=4%.

[lo monmyyeHHBIM H30TEPMaM AEeCOpOLUHU
ObuTa ycTaHoBieHa (popmyna ruapuna - La,NisHo,
YTO HAXOAWTCS B TIPOTUBOPEYUH C TIPEIBIIYITIMH
pe3ynbTaTaMH, COTJIACHO KOTOPBIM BOJOPOJ H3
CIUIaBOB JAHHOTO CTPYKTYPHOTO THTIA TIOJTHOCTHIO
He u3BIekaercs [2,3].

ONEeKTPOXUMHUYECKass eMKOCTh COCTaBHIIa

npumepHo 150 wmAuw/r. Ilpu npoBeneHun
JJIEKTPOXUMHUYECKOTO  JKCIEpUMEHTa  ObuIn
YCTaHOBJIEHBl  ABE  OCOOCHHOCTM  JaHHOTO

COCIMHEHUs: 1) Halu4We BTOPOW 3aJepPKKU Ha
ANIEKTPOXUMHYECKON KpHBOU JecopOumu u 2)
aHOMaJIbHAsl YCTOWYHBOCTH K pa3psiay BBHICOKHMHU
YIEIbHBIMU TJIOTHOCTSIMU ToKa. Hanuuue BTOpO#
3aJIEpKKA B AJICKTPOXUMHUUECKUX YCIOBUSAX [0
CHX TIOp HaOIIONAI0Ch TOIBKO Ha MAJUIa Ul U OHO
CBUJICTEIBCTBOBAIO O HAIWYUH O-THIPUTHON
¢dazpl. B Hamem ciydae 3¢Q¢eKkT MOXKeT OBITh
CB3aH C  pa3IO)KEHHEM  COeNMHEHHs U
MOSIBIICHUEM HEKOTOPO# HOBOWM (pas3bl B mporecce
JNEKTPOXUMHYECKOTO THUAPUPOBAHUS, OIJHAKO
cormacHo pabore [4] Obula 3aduxcupoBaHa
TOJILKO amMOp(U3anus COSAMHEHUS B YCIOBHUAX
0oJiee JKEeCTKUX, YeM IJIEKTpOXUMUIecKne. Takum
00pa3oM, OTHO3HAYHO OOBIACHUTH BOSHIKHOBEHHE
BTOPOM 3aJIep)KKM Ha JaHHBIH MOMEHT HE
MpeJICTaBIIIeTCS. BO3MOXKHBIM. BecbMa nHTepecHa,
XOTS W TPYOHO OOBSCHMMA B HACTOAIIEE BPEMA



BO3MOXHOCTb  paspsiia THIpPUIA  BBICOKMMHU
IUIOTHOCTSAMH ToKa. Tak, Hampumep, Ipu paspsie
TOKOM 2 A/T TOTepH 3JIEKTPOXUMHUYECKOU
€MKOCTH COCTaBJIIIOT Bcero 12%. BrisicHeHne
MIPUYUHBI 3TOTO SIBIICHUS TpeOyer
JIOTIOJIHUTENBHBIX MCCIIET0BaHUM.

ABTOpHI OmaromapsaT MuponoBa A.B. 3a
[IOMOIIb B IPOBEAECHHH O3KCIIEPUMEHTA Ha
MOHOKPHUCTAJUIE M KPUTHUYECKHE 3aMedyaHHs IMpH
00CYXIICHUHU Pe3yJIbTaTOB.
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