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Hydrogenation of orthorhombic KHg,-type R(Cu,Ni), pseudobinary intermetallic compounds R = Ce, Pr,
Nd) was found to lead to the formation of an orthohombic insertion-type hydride, which readily transforms
into a hexagonal FeP-type hydride. This “post-hydrogenation” structural transformation can be accelerated
by heating in vacuum at 100-12%C and is accompanied by release of ¥ of the availathydrogen, as has been
confirmed by PND studies. Further heating in vacuumleads to disproportionation of the hydride and
recombination with recovery of the orthorhombic R(Cu,Ni), compound after complete elimination of

hydrogen from the material.

Metal hydrides / Crystal structure / X-ray diffract ion / Powder neutron diffraction

Introduction

RCuw, binary intermetallic compounds (IMC), in
contrast to Ni- and Co-containing ones with cubic
A-MgCu, type structures, belong either to the
AlIB »-type (LaCuy) or the KHg-type (also known as
CeCy) — PrCy [1]. Our earlier studies were

hydrogenation of orthorhombic YbNi of the FeB type
leads to the formation of a cubic hydride (CsCletyp

matrix), and  HoNiSn  (TiNiSi-type) upon
hydrogenation becomes hexagonal (ZrNiAl-type
matrix) [4]. The last case is similar to the

transformation observed in Pr(CuNicompounds
because of the structure relations between theSTiahd

addressed to hydrogenation of La- and Pr-based AIB, types and between the ZrNiAl and,Peones. But

R(Cu,Ni), pseudobinary alloyg,3]. In both cases the
partial substitution of nickel for copper was fourad
result in stabilization of crystalline hydrides, evbas
the LaCyH;; and PrCeH.; hydrides were
amorphous.

At a lower level of Ni-substitution for Cx € 0.25),
hydrogenation transforms the structure of La(Gl),
from the AIB, to the KHg type. AlB,-type hydrides are
formed by La(Cu,Niy), at 0.4< x < 0.65[2]. Freshly
prepared hydrides of Pr(GiNi,), compoundsx = 0.25,
0.32) retain the symmetry of the initial metal rxatr
(KHg,-type). However, after long-term storage the
orthorhombic  hydrides of Pr(GuNigz9, and
Pr(CwedNigs), had completely transformed into
hexagonal F£-type hydride§3].

In contrast to binary hydrides, the formation of
which is in most cases accompanied by substantial
transformation of the initial metal matrix, in
intermetallic hydrides the metal matrix usually
preserves the initial symmetiy]. The examples of
substantial change of the symmetry of the metal
matrix caused by IMC hydrogenation are rather rare
e.g. cubic CsCl-type ZrCo (HfCo) transforms into
orthorhombic ZrCol with CrB-type matrix,

Chem. Met. Alloys 3 (2010)

the structural changes in Pr(CudNin contrast to the
structural changes occurring upon hydrogenation in
HoNiSn, were observed in the “post-hydrogenation”
period. The proposed reason for such a transfayméi
the instability of the freshly prepared hydride wéwer,
it was not clear whether such a transition is aqamied
by partial release of hydrogen from the hydrideatr

The aim of this paper is to study hydrogenation
properties of KHg-type compounds of two other light
rare earth elements — cerium and neodymium, as well
as to determine by neutron diffraction the struesuof
the orthorhombic and hexagonal hydrides of the
PrCu s Nig,s compound within the so-called post-
hydrogenation structural transformations.

Experimental part

The alloys for the investigation were prepared ko a
melting of appropriate mixtures of high-grade
(> 99.9%) metals in purified argon on a water-cdole
copper pad. Rare-earth metals were taken with9d at.
excess in order to compensate for their partial
evaporation during melting. The samples were
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homogenized by repeated melting and subsequent (Fig. 2). Lattice and atomic parameters of the metal

vacuum annealing at 600 for 3 weeks. All parent
alloys and corresponding  hydrides  were
characterised by powder X-ray diffraction (Bruker
D8, Cu Koy; DRON-3.0, Cu K); their
crystallographic parameters were refined using the
FULLPROF prograni5].

The hydrides were synthesized by hydrogen gas
charging of previously activated (heated up to°400
in vacuum) samples at room temperature. The
hydrogenation capacity of the hydrides was monitore
by pressure changes in a Sieverts-type apparatus.

For the neutron diffraction analysis deuterium gas
(98 % purity) was used instead of hydrogen. Half of
the freshly prepared single-phase Pr(CuyD)
saturated deuteride was annealed in vacuum at@00 °
for 12 hours in order to accelerate the formatibthe
lower deuteride. Neutron diffraction data were
collected with the HRPT diffractometer at SINQ, PSI
Villigen, Switzerland { = 1.494 A; 2 range 5...163°,
AG = 0.05°)[6] two weeks after the synthesis of the
deuterides.

Results and discussion

Hydrogenation of Ce(Cuy4Niy), and Nd(Cuy4Niy),
alloys

Crystallographic parameters of the studied Kdtige
intermetallic compounds and their hydrides are
provided inTablel. As can be seen from the table, the
solubility limits of Ni in CeCy and NdCy are at least
x= 0.5 and 0.4, respectively.

Hydrogenation of the CeGualloy, similarly to the
earlier studied LaGU?2] and PrCualloys|[3], leads to
its complete amorphization. On the other hand, the
NdCwH-4 hydride was found to be poorly crystalline.

matrix of both deuterides are providedTiable2.

A pronounced anisotropy of most reflections
appears in the diffraction patterns of the hexafjona
hydrides. It can originate from DGtacking faults,
whereas the reflections of the typek= 3n do not
reveal such broadening. Compare, for example, the
profiles of peaks 111 and 308-K = 3n) on one hand,
and of 201, 210 and 211, shown in the insetim 2,
on the other. These two sets of reflections were
refined separately with different profile parametek
similar effect has been observed earlier fosPFgpe
La(Cuw sNiges)2Ha0x [2]. The shortc-axis of the unit
cell of the hexagonal Pr(GgNiges).D-z deuteride
(4.003 A) clearly indicates that no short H...H
distances similar to those in the structurally teda
deuterideRNiInD; 53 (¢ = 4.56 A)[7], can be expected
in this structure.

The refined structures of the metal matrix of both
hydrides Table2) were used for the analysis of
available interstices, in order to facilitate theach
for deuterium positions. The sizes of the inteestic
were calculated with the use of the rigid ball mode
with atomic radii from [8]. For jointly occupied
positions (Cu and Ni) the radii were assumed tate
interpolation ofrc, andry; taking into consideration
the occupancies. The results of the analysis fer th
orthorhombic and hexagonal hydrides are provided in
Tables3 and 4, respectively. All the interstices in
orthorhombic Pr(CgtNig05),.D-4 are large enough to
accommodate hydrogen, the most preferable position
for insertion of H atoms being R, trigonal
bipyramids (here and further oM stands for a
mixture of Cu and Ni). In the structure of hexagona
Pr(Cuw.Nig.5,D-z we can expect insertion of H
atoms into PyM, trigonal bipyramids, BM; octahedra
and some of the BM, tetrahedra. Considering the

Such a difference is, perhaps, caused by the slower lower limit of H...H distances (2 A), the following

hydrogenation of the NdGu compound, which
provides enough time to form crystals of the hyelrid

possible schemes of distribution of H atoms in the
hydrides can be proposed (atoms per formula unit,

which is not the case for the La-, Ce- and Pr-based alternative options are given in square brackets):
compounds. All the studied Ce- and Nd-based samples Orthorhombic Pr(Cu g 7gNig 252D-4:

containing both copper and nickel formed well
crystallized hydrides. It should be noted that aignt
heating of the orthorhombic Ce(§dNig 2)-Ha1
hydride in vacuum at 10C resulted in its complete
transformation into the hexagonal hydride, which
means that such a procedure is suitable for “ageihg
hydrides.

X-ray diffraction studies of Pr(CugzsNigs).D-, and
Pr(Cug 7sNig 25),D -3 deuterides

Freshly deuterated Pr(gwNig2g, contains a single-
phase saturated orthorhombic deuteriéi&y.(1). Its
capacity is 4.3 D/f.u. according to volumetric
measurements. However, after unloading from the

l1Hin4e+1Hin4,+2Hin 16, [8f] =

4 H/Pr(Cy7Nio 25)2-

Hexagonal Pr(Cu 75Nig 25),D-3:
»Hin2d[4h|+1HiInP+2HiInG, [LHin ¥+

1Hin 62] =3.67 H/Pr(CU75J\l|025)2
These schemes, however, can vary in the case of
partial filling of the interstices, which lifts biting of
the occupation of their neighbors.

Analyzing the data provided ihable 3and4, one
can see that the KHg» FeP transformation, which
is accompanied by a shift of one of thkatoms
per formula unit) by ~2 A = Y, = Y2Chey results in
the disappearance of some interstices, changdseof t
array of available tetrahedra and creation of ngwes

autoclave, the sample can lose some deuterium. The of interstice (bold infable 4. Such a shift leads to the

material after heating in vacuum at 1@0was found
to be a single-phase fRetype hexagonal deuteride

170

decrease of the total amount of interstices frofi L4
to 134/f.u.
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Table 1 Crystallographic parameters BfCu,«Ni,)> compounds and their hydrides.

Structure type ;
Hydride of metalyp Lattice parameters (A) V (A3 A\({//VO AV/H
matrix a b c (%)
CeCuy KHg, 4.433(1) 7.061(1) 7.472(1) 234.0(1)
CeCuyHs3 Amorphous
Ce(Cy.aNig.0)2 KHg, 4.3877(6) | 7.1124(8) | 7.398(1) 230.88(9)
Ce(Cuy.aNigo)oHa 1 KHg, 4.4511(6) | 8.383(1) 7.948(1) 296.56(7) 28. 4.0
Ce(Cup.aNig2)oHa 150 FeP 7.6435(6) | — 4.0258(3) 203.69(3) 17. 3.4
Ce(CuygNig.4)2 KHg, 4.367(1) 7.133(2) 7.375(2) 229.7(2)
Ce(CwsNigsg)2 KHg, 4.325(2) 7.107(4) 7.381(3) 228.5(3)
Ce(CwsNigg)oHag KHg, 4.453(2) 8.283(4) 7.958(3) 293.5(2) 28. 4.3
Pr(Cuw.7Nig.25)» KHg, 4.3409(2) | 7.0991(4) | 7.3385(2) 226.15(2)
Pr(Cu7Nig 29028 FeP 7.5880(6) | — 3.9877(3) 198.84(3) 17. 35
NdCw KHg, 4.3795(8) | 7.032(1) 7.407(1) 228.12(7)
NdCwH,4 KHg, 4.3043(7) | 9.211(2) 7.808(1) 309.57(9) 34. 5.1
Nd(Cuw 79Nig.29)- KHg, 4.3015(8) | 7.070(1) 7.313(1) 222.4(2)
Nd(Cuw 79Nig.25)2Ha.1 KHg, 4.4106(9) | 8.172(2) 7.923(2) 285.6(1) 27. 3.9
Nd(Cuw gNig.4)- KHg, 4.3010(9) | 7.069(1) 7.312(1) 222.31(8)
Nd(Cub.éNig 4)2H3 ¢’ KHg, 4.4589(8) | 8.058(2) 7.895(1) 283.65(9) 27. 3.9
Nd(Cub.aNig 4)2H3 05 FeP 7.629(2) - 4.0125(8) 202.27(7) 21.
Notes:? after heating in vacuum at 19D for 12 h;” mixture of two hydrides.
Table 2 Atomic parameters of the metal matrix in Pr{&io .5),-based deuterides.
Deuteride Atom | Site X y z Biso (A?)
space group Pr de 0 Ya 0.499(1) 2.18(6)
Imma M 8h 0 0.0118(9) 0.1610(3) 4.4(1)
a=4.4317(5); | R=2.28%;R,,=3.07%;;’=2.67
b =8.2291(9);
c=7.9356(7) A
space group Pr K 0.6146(3) 0 Y% 0.93(7)
P-62m M1 1b Vs % 0 0.8(2)
a=7.5845(4) M2 2 0 0 Yo 2.9(3)
c=3.9861(2) A | M3 K 0.218(1) 0 0 0.8(2)
R, = 2.57 %R, = 3.36 %y° = 2.01
Note: in the refinement of XRD data Ml positions were considered asyG4Nig 25
Table 3 Interstices in the structure of orthorhombic Pg&Nig »5)-D-4 (based on XRD data).
Int. Site Surrounding X y z Fint (A) Neighbors
il 4e; TB: PM, 0 ¥ 0.828 O?ez 0.69 4Xi3, 2X|5
i2 4e, TB: PM, 0 ¥ 0.172 O?%OS@ 4Xi4, 2X|5
i3 891 T: PpLM, Ya 0.352 Ya 0.59 Ziﬁ 2X|6
i4 892 T: PpLM, Ya 0.649 Ya 0.60 2% 2X|6
i5 8h T: PpM, 0 0.847 0.012 0.53 il, iz, 2><i7
i 16j; T: PpM, 0.106 0.500 0.376 0.50 i3, s, g, 7
iz 8f T: PLM, 0.733 0 0 0.47 Ay, 2xis

Note: types of interstice: T — tetrahedron, TBigdnal bipyramid? — equatorial? — axial radii.

Neutron diffraction study of the Pr(Cug7sNig25)2Dss

and Pr(Cug75Nig s5)2D, ¢ deuterides

Neutron diffraction of the sample with single-phase
orthorhombic hydride revealed that, two weeks after
the preparation, half of the material had transfmm
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into the hexagonal deuteride. We used the following
strategy for PND data processing: first, the stmect

of the hexagonal hydride was determined from the
single-phase sample data, and then these resules we
introduced into the refinements of the two-phase
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Table 4 Interstices in the structure of hexagonal Pp{#@Wig o5),D-3.

Int. | Site Surrounding X y z Fint (A) Neighbors

i1 2d TB: PsM; Y % Yo 0.53,0.72 6xi3
Trigonal bipyramid & can be considered as two tetrahedra 4

iy 4h T: PM Y % 0.453 0.54
in 39 O: PrsM; 0.227 0 R spacious 2% 2xi3
is 12 T: PpM, 0.850 0.299 0.226 0.51 i1, is, I7,Ig
iq 6i T: PrM; 0.856 0 0.192 0.37 ig, 2Xis5, Ig
is 2e T: My 0 0 0.070 0.45 2%, i,
ie 3f2 T: PpLM, 0.763 0 0 0.46 2§, 2><i7
17 6]1 T: PpLM, 0.251 0.409 0 0.46 22,<i6, ig
Ig 6]2 T: PLM, 0.062 0.482 0 0.55 225 i7, ig

Note: types of interstice: T — tetrahedron, TB iganal bipyramid, O — octahedroh~ equatorial? axial
radii. New types of interstice formed after tramgfation are shown in bold.

Table 5 Crystal structure of two-phase PrGiNig »5),D3 s deuteride R, = 2.55 %;R,, = 3.40 %;)(2 =12.5).

Atom Site X y z Biss (A% |  Occ. F?oﬁgﬁgﬁ Fint (A)
Pr(Cup.7Nig.29):D3.84; SPace groupmma; a = 4.402(2) Ajp =8.213(3) Ac=7.951(3) A; 49(2)%
Pr e |0 Yy 0.486(4) | 2.6(4) | 1.0(0
Y4Cu+VaNi & 0 0.009(1) | 0.166(1) | 4.3(3) | 1.0()
D1 gh |0 0.197(1) | 0.163(2) | 2.0(0) | 05() | Tamr 0.69
D2 gh |0 0.681(2) | 0.181(3) | 2.0(0) | 0.36(2)| TaMr 0.85
D3 1§  |0.047(4) | 0.028(2)| 0.640(1)| 2.0(9)| 0.381) T  |0.49
D4 sgh |0 0.142(2) | -0.010(5)| 2.0~) | 0.30(1) T.M 0.53
Pr(Ctp7Nig.29):D3.155 Space group-62m; a = 7.598(2) Ac = 4.003(1) A; 51(2)%
Pr 3y [0612(3) |0 v 0.16(0)| 1.00)
0.9CuUl+0.INi1 |2  |% % 0 0.62(0) | 1.0()
Ni2 b |0 0 1 11(9) | 1.0
0.9Cu3+0.1Ni3 | 8  [0.234(1) |0 0 1.20(9)| 1.00)
D1 (% % Y 57(-) | 1.0) | TB:RM, |0.52 0.73
D2 3y [0.218(2) | 0 1 050 | 0.74(3)| O:uM, |na*
D3 6 0.197(3) | 0.772(3)| 0 350) | 0.87(3) T.Mp 0.45

Note: * Distances from D2 atoms to neighbakss ni = 1.656;0p, m = 2.005;dp,. pr= 2.560;00,. i = 2.994 A.

Table 6 Crystal structure of the hexagonal Pr¢@fig.s.D,s deuteride R, = 2.42 %; Ry, = 3.17 %;
2
x° = 8.61).

Atom Wyckoff X y z |Biso (A% |Occ. Occupied A
site polyhedra Fint ()

Pr(Cup.78Nig.29)2D- 8235 Space group-62m; a = 7.5815(6) Ac = 3.9840(4) A

Pri 3 0.6138(8) | 0 % | 0.16(7)| 1.0(9

0.9Cul+0.1Ni1 | 2 v, % 0o [0.628) | 1.00)

Ni 1b 0 0 v (11 | 1.00

0.9Cu3+0.1Ni3 | 8 0.2278(4) | 0 0 | 1208)| 1.0

D1 2d v, % % |572) |1.0) | TB:RM, |0.5Z 0.7

D2 Y 0.2140(7) |0 % | 0.5(1) | 0.65(1) O:RiM, |n/a*

D3 6 0.1960(9) | 0.7631(9)| 0 | 3.5(1) | 0.75(1) T:Ms 0.45

Note: * Distances from D2 atoms to neighbas: i = 1.622;0p, m = 1.995:0p,. pr= 2.541;dp, i = 3.013 A,

sample, and the structure of the orthorhombic patterns are shown ifigs.3 and4, and the structures
deuteride was refined. Then the final refinemerthef of both types of hydride are shownFiig. 5.

hexagonal deuteride in the two-phase sample was As can be seen from the results of the refinement,
performed. Results of the structure refinement are the D1 and D2 atoms in the structure of orthorhambi
provided inTables5 and 6, the corresponding PND Pr(Cuw.75Nig o5),D3 ¢ are shifted from the centers of the
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Table 7 Distribution of D atoms in the structures of Pr{Giiy »5)>-based deuterides (in D/f.u.).

Orthorhombic deuteride Hexagonal deuterides
Pr(Cw.7Nio.25)2D3.64 Pr(Cw.zNio.252D315 Pr(Cw.zNio.252D282
D1 1(-) D1 0.67(-) 0.67(-)
D2 0.72(4) D2 0.74(3) 0.65(1)
D3 1.52(4) D3 1.74(6) 1.50(2)
D4 0.60(2)
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Fig. 1 Observed (+), calculated (upper line)
and difference (lower line) X-ray diffraction

pattern of freshly prepared single-phase
Pr(Cuw.7Nig.5,D-4. Positions of the Bragg

reflections are shown as vertical bars.

15000

{111
(h-k=0)
12000
9000 4
3
o (h-k=3)
2 201 210 30|0
@ 6000 - i {1 A o211
j j /
§ . | [S—— \-—_——J\-f*—
15 ; $ I '
i i i i i — ]
3000 4 £ § 11 = 35 40 20,
it 'y $.1 . i l
0 L Y J'W Al
T T T T T
20 40 60 80

20, °

Fig. 2 Observed (+), calculated (upper line)
and difference (lower line) X-ray diffraction
pattern of single-phase hexagonal
Pr(Cuw.7Nig.5,D-3. The difference in profile

parameters olfi-k = 3n reflections and others is
illustrated in the inset.

trigonal bipyramids, occupying their tetrahedradlvba

(see Fig. 5a), which means that the occupancy of
those positions cannot exceed 50 % because of too

short D...D distancesdf; p1= 0.88 A, 8pp.po=

1.12 A). In addition, the D3 atoms have 50 % as

higher occupancy limit as welgs _ps = 0.41 A). The
refined D1...D3 positions agree well with the prepd

model of the structure. However, the shift of th2 D
position from the centre of the JRf, trigonal
bipyramid into one of its halves allows additional
partial filling of the D4 site, not foreseen in thrdel.

In the structures of the hexagonal
Pr(Cuw.78Nig.25)2D3.15 (in the two-phase
Pr(Cuw.7eNio.252D35 sample) and Pr(GusNio 252Dz 62
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Fig. 3 Observed (+), calculated (upper line)
and difference (lower line) PND patterns of
hexagonal Pr(CyxNig »5)-D» g» deuteride.
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Fig. 4 Observed (+), calculated (upper line)
and difference (lower line) PND patterns of a
mixture of orthorhombic Pr(GugNig 25).Dz3 .84
(upper set of Bragg peak positions) and
hexagonal Pr(CytNig »5).D3 15 deuterides.
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Fig. 5 Crystal structures of the orthorhombic Pr{&Mig »5)-D3 84 (@) and hexagonal Pr(GuNig.25)2D2 g5 (D)

deuterides.
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Fig. 6 Hydrogen thermal desorption traces in vacuum ffesHly preparedPr(Cu 75Nig 5),H43 hydride @)
and the same material after disproportionation imt400C (b) (2°C/min, changes of the hydrogen content

are presented on a unified scale).

deuterides three types of interstice are occupied:

trigonal bipyramid PyM,, distorted octahedron
Pr;M;Ni and tetrahedron BWl,. The first two
occupied sites are similar to those filled in the
structures of RNIAIH [9] (trigonal bipyramid) and
LaNilnD; g3 [10] (distorted octahedron). The
difference in the hydrogen content in these two
hexagonal hydrides is caused by different occuganci
of the D2 and D3 sites (74 and 87 % in the hydride
during transformation, compared to 65 and 75 % in
the “aged” hydride, se€able 7.

The analysis of the available interstices in both
types of structure reveals that the radii of airstices
exceed the lower limit of 0.4 A Some of the
interstices in the orthorhombic hydrides are lathan
in the hexagonal ones (compare the sizes of availab
trigonal bipyramids). The size of the intersticeghe
orthorhombic hydride can be one of the driving ésrc
of the ortho-hex transformation. As can be seen from
Table 1 in the orthorhombic hydride the increment of

174

the unit cell volume per absorbed H atom is 43HA
whereas in the hexagonal hydride this value is
3.5 AH. The last value is much closer to the usually
observed range of 2...3%&. One more reason for the
decrease of the volume increment is the decrease of
the total number of interstices per formula undnfir

14 to 134 (compare data imables3 and4).
Hydrogenation-dehydrogenation  peculiarities  of
Pr(Cug.75Nig.25)2

In order to clarify the mechanism
of the Pr(Cu,NijD,ortho — Pr(Cu,Ni}D, hex
transformation we have performed an additionalystud
of the hydrogenation properties of the Pr{&Mig ,z)»
alloy. The alloy was first hydrogenated under 26 ba
H, without preliminary activation, reaching the
composition Pr(CghsNig25),Hs3 after 2 hours. The
prepared hydride was tested by TDS without
unloading from the autoclave. No hydrogen release
was observed at room temperature after evacudteng t

Chem. Met. Alloys 3 (2010)
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system (18 mbar). During heating in vacuum, the

and intensity of the peak at ~6%D clearly confirm

sample starts desorbing above room temperature. The that it can be attributed to hydrogen desorptiamifr

strong peak in the 50-130 °C range-ig( 6a)
corresponds to the loss of ~1 H/f.u. and is appbren
associated with the KHg- FeP transition. Further
heating up to 38 leads to desorption of two more
H/f.u., reaching the Pr(GysNig.5H;, composition.
No hydrogen desorption is observed in the
380...500C temperature window. After that, a rather
strong desorption peak at a temperature of°615

appears. The last desorption peak can reasonably beslightly. After

attributed to hydrogen desorption from praseodymium
dihydride (678C at 5/min heating rate[11]).
Accounting for this, one can conclude that, after
desorption of >70 % of the hydrogen, the material
seems to decompose into a mixture containing,PrH
The possible scheme of the desorption process is
(letters correspond to temperature rangdsdn6a):

A. Partial hydrogen desorption (~% of the total H
content) from KHgtype hydride. Structure
transformation to F&-type hydride: RAM,H,., ortho

- PM,Hz. hex + %2 Hy;

B. partial desorption from BB-type hydride:
PMyHz. » PMoH 5 + Hy;

4
34

S —e— after complete desorption

= —a— after partial desorption

I 5

©
R, A eiisssiiaass eiasbassiaias
O-""I"'I""I"'I""I' T

0 5 10 15 20 25 30
Time (min)

Fig. 7 Repeated hydrogen absorption by
Pr(Cuw.7Nig 25, after complete recombination
during desorption, and after partial hydrogen
release up to 12C.

C. Disproportionation R,H;, - 0.6 Pr +
0.4 PM;s (such a reaction is clear from the quantity of
hydrogen desorbed above 5Q9;

D. Recombination 0.6 PrH+ 0.4 PMs — PrM, ortho

+ 0.6 H.

The disproportionation of the intermetallic hydride
PM,H; , may be caused by its lower thermodynamic
stability as compared with binary PrHn addition we
carried out the usual procedure of disproporti@mati
by heating the saturated hydride in hydrogen up to
400°C. Hydrogen desorption traces from the
disproportionation products are shownHiy. 6b. As
can be seen from a comparison-afs.6a and6b, the
hydrogen content in the disproportionated mixtge i
twice lower than in the saturated hydride. The s
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PrH, dihydride, which is accompanied by 0.6 RrH
0.4 PMs -~ P, + 0.6 B recombination. Moreover,
the peak at 36@, not observed inFig.6a,
corresponds to hydrogen desorption from octahedral
interstices in Prkl, hydride[11].

After complete hydrogen desorption, the sample
was saturated under 1 bar hydrogen agaia. {); the
hydrogenation capacity was found to decrease only
repeated synthesis, the saturated
hydride was heated in vacuum up to A©&nd then
cooled down to room temperature. After that it
appeared to absorb 1 bar hydrogen in the quantity o
1 H/f.u., forming the orthorhombic hydride, and
proving by this that thertho-hex transformation is
reversible.

Conclusions

1. In the case of hydrides based on Kkigpe
R(Cu,Ni), compounds R= Ce, Pr, Nd), for some
compositions long-time storage or heating up to
~10CC results in a transformation of the
orthorhombic hydride (filed KHgtype) to a
hexagonal one (filled BEB-type).

2. Neutron diffraction studies of orthorhombic and
hexagonalR(Cu, 7 Nip 25Dy deuterides revealed that
the ortho-hex transformation is accompanied by
release of one quarter of the hydrogen of the atedr
sample (the D content decreases from ~4 to ~3 p/f.u
This leads to a decrease of the unit cell volume
increment from 4.2 to 3.5%per absorbed hydrogen
atom.

3. A hydrogen thermal desorption experiment for
Pr(Cw.7Nig25),Hs 3 indicated that the ortho-hex
transformation occurs around 100 °C and is followed
by disproportionation and recombination of the
material.
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