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Interaction of RNi, Laves phases (R = rare
earth) with hydrogen demonstrates the different
behavior for different R [1-5]. Interaction of IMCs
RNi, (R = La, Pr, Sm, Er, and Y) with hydrogen at
moderate conditions was studied using DTA, DSC,
volumometry, and X-ray diffraction. The starting
alloys have R-deficient (substraction-type
structure) cubic lattice of the Laves-phase (LF)
type with doubled unit-cell parameter: ay = 2arr
[4,6,7].

At T =195-295 K and P(H;) = 0.05-0.10 or
2-5 MPa, these alloys form hydrides R;sNiH,,
where 6 = 0.02-0.05; x = 2.9-3.1 for R = Sm, Er,
and Y; x = 3.6-4.2 for R = La and Pr.

La-, Pr-, and Sm-based hydrides are
amorphous [1, 2, 5] (X-ray patterns of freshly-
prepared hydrides with R = La, Sm demonstrates
the broad lines which correspond to the cubic
structure with a/ag ~ 1.1). Er- and Y-based
hydrides are crystalline (with a/a, ~ 1.05-1.06).
Amorphyzation of Er- and Y-compounds occurs
during hydrogenation under hard conditions [3, 6]
but this aspect of the problem is out of our actual
interest.

During heating, the partial reversible
hydrogen desorption was observed at ca. 400-470
K for all studied RNi,-hydrides.

At 650-670 K, the irreversible degradation
of hydrides (with R = La, Pr, and Sm) into RH,
and RNis occurs. At higher temperatures, the step-
wise (through the formation of intermediate IMCs
R,Ni; and RNi3) regeneration of the parent RM,
occurs.

In the case of ErNi,- and YNi,-hydrides,
degradation takes place at ca. 550-600 K and
results in the formation of amorphous binary
hydrides RH., and hydrides of highly non-
stoichiometric “normal” Laves phases with the
substitutional-type  metallic  sublattice  (R;.
yNig)Ni,H, (y ~ 0.05 for Er, ~ 0.1 for Y; x ~ 1),
where a < aigy [6, 7]. The same phase composition
(and nearly the same short-range structure) was
found by neutron diffraction (both elastic and
inelastic) for amorphous PrNi,D; ¢ [5].

At ca. 700 K, another transformation occurs
resulting in crystalline RH, and (R;,Ni,)Ni,Hy
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(where z < y). All these Laves-phase-hydrides
(formed in DTA-conditions) are slightly
tetragonally deformed, but become cubic after the
annealing (1 h) at 600 K.

The regeneration of the parent RNip-
compounds (with ay = 2aipg) at higher
temperatures proceeds (in contrast to amorphous
hydrides) via the interaction of binary RH, with R-
deficient (R;,Ni,)Ni,H, hydrides. In the case of Y
(unlike Er), this process proceeds in step-wise
manner. We suppose that this behavior
corresponds to the step-wise elimination of Ni
atoms from the Y-sublattice.

The question arises: what factors provide
such a high thermodynamic stability of the found
hydrogen-containing C15-(R;.,Ni,)Ni,H;, which
turn out to be stable in respect to decomposition
into RH, and RNis.
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RNL-I'HAPUAbBI: 3BAKOHOMEPHOCTHU U OCOBEHHOCTH
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Jlenunckuit npocnekt 31, Mocksa, 119991, Poccus

BsaumoneiictBue ¢a3 Jlaseca P33 RNi, ¢
BOZOPOIOM JEMOHCTPUPYET Pa3INIHOE ITOBEICHUE
st pasHeIX R [1-5]. BzaumoneticteBue UMC RNi,
(R = La, Pr, Sm, Er, Y) ¢ BOmOpoaOM B MSITKHX
yenoBusix uccinenoBano Meromamu JTA, JCK,
BomtoMomeTpun U POA. Vcxonusie UMC umerot
R-pedunurHyro KyOHUecKyto pemeTky (CTpykTypa
BBIYUTAHUS), MPOU3BOAHYIO OT CTPYKTYphI (ha3bl
Jlaeca (LF) ¢ yABOeHHBIM  IapaMeTpoM
JIIEMEHTApHON AUeHKU: ag = 2arrp [4, 6, 7].

IIpu T = 195-295 K u P(H,) = 0.05-0.10
2-5 MIla Bce mcciemOBaHHBIE CILIABBI 00pPa3yIOT
ruapunsl Ry sNipHy, roe & = 0.02-0.05; x = 2.9-3.1
miIR=Sm,EruY;x=3.6-42 qmna R=Lawu Pr.

La-, Pr- m Sm-comepxamme THAPUILI
amopduer  [1, 2, 5] (Ha peHTreHOrpamMmMax
CBEXKEIMPUTOTOBIEHHBIX ruapuaoB ¢ R = La, Sm
MIPUCYTCTBYIOT IIHPOKHWE JIMHUW OTBEYAIOIINE
KyOudeckoil ctpykrype ¢ a/ay ~ 1.1). Er- u Y-
coJieprKallue TUAPUIbI - KpucTtaumdeckue (a/ay ~
1.05-1.06). Amopduzamus Er- u Y-comepkammx
COCIMHCHUN TIPOTEKAaeT TMpPHU TUAPUPOBAHUHN B
KECTKHX yCIOBHAX [3, 6], HO 3Ty CTOPOHY BoIlpoca
MBI HE pacCMaTpUBaeM.

I[Ipm wHarpeBaHmn BceX WCCIETOBAHHBIX
RNi,-runpunos, npu 400-470 K nabmromaercs
oOpaTuMasi YacTUYHAs IeCOPOIHs BOAOPO/IA.

IIpu 650-670 K ruapuast ¢ R = La, Pr u Sm
HeoOpatumo pacnagatorcs Ha RH, u RNis. Ilpu
0oree  BBICOKMX  TEMIlepaTypax  IPOTEKaeT
cTyrneH4aras pereHeparus ucxonasix UMC (uepes
obpazoBaHHe MTPOMEKyTOUHBIX RyNi; 1 RNi;).

B cayugae xe ErNip- m YNi-rumpumos
pacnag nportekaeT npu 550-600 K u mpuBogut k
00pa30BaHMWI0O  PEHTTeHOAMO(HBIX  OMHAPHBIX
ruapuaoB RH., W KpuUCTaIMYEeCKUX THUAPHUIIOB
HECTEXUOMETPUUECKUX “HOpMaJbHBIX ¢a3
JlaBeca ¢ MeTalIMYecKOM — MOAPEUIETKOM,
MOCTPOCHHOW Mo Ty (a3sl  3aMelIeHUs
(RiyNig)Ni,Hy (y ~ 0.05 nna Er, y ~ 0.1 gna Y;
x ~ 1), B koTOpoit a < argy [6, 7]. ToT xe (a3oBblit
coctaB (M aHAJOTHYHAsI CTPYKTypa OJIMKHETO
mopsiJKa) ObUT YCTaHOBIEH METOJaMH YIIPYToro u
HEYTPYToro paccesHus HEHUTPOHOB JUTS
amopduoro PrNi,D; ¢ [5].

IIpu T ~ 700 K 3Ty runpusl NpeTepreBaroT
Ipyroe MIpeBpalleHue, c o0Opa3oBaHuEM
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kpuctamummueckux RH, u (R, Ni,)Ni,Hy (z > y).
Permretka 3TUX TUAPUIOB a3 JlaBeca
(obpazosaBmuxcs B ycrmoBusax JITA) umeer crmaboe
TETpParoHaAIbHOE HCKaXEHUE, HO IOCIE YaCOBOTO
omxura npu 600 K ctanoBuTCS KyOHUECKOH.
Pereneparust ncxonueix coemuHeHnin RNi,
(c ap = 2arrp) TpU BBICOKUX TEMIIEpaTypax
mpoTeKaeT (B OTIMYME OT aMOpP(HBIX THUIAPUIOB)
yepes B3amMoelicTBue OMHApHBIX TuapunoB RH, ¢
R-mebummuraeiMu  runpumamu (R, ,Ni,)Ni,H,. B
cryqae Y (B orimmume ot Er), 3ToT mpomecc
MpPOTEKAaeT CTymeH4Yato. MOXKHO NPEIOIOKUTD,
YTO TAaKO€ IIOBEJCHUE OTBEYAET CTYNEHYATOMY
yaaneHuo aroMoB Ni U3 Y -IoIpemeTKy.
Bosnukaer Bompoc:  kakue  (haKTOpBI
00eCrieuynBalOT CTOJb BBICOKYIO CTaOMIBHOCTH
(TepMOAMHAMHYECKYI0)  OOHApPY)KCHHBIX  HaMH
BOJIOPOA-COACPKAIIUX C15-(R,_,Ni,)Ni,H,,
KOTOpbIE  OKa3bIBAIOTCA  YCTOMYMBBIMHU  IIO
OTHOIIEHUIO K pacnaxy Ha RH; and RNis.
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