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a b s t r a c t

Pseudo-binary YCo3−xVx and YCo2−xVx (x = 0.1 and 0.2) phases have been investigated for the influence
of V-doping on the crystal structure and magnetic properties of YCo3 (PuNi3-type, space group R3m) and
YCo2 (MgCu2-type, space group Fd3m) and their hydrides. All substituted solid solutions preserve the
structure of the binary parent compounds. The lattice parameters increase with increasing V content. All
investigated compounds and solid solutions can easily absorb hydrogen up to 3.2–3.9 at.H/f.u. at room
temperature at 0.1–0.12 MPa pressure without amorphization. YCo3 and solid solutions YCo3−xVx show
ferrimagnetic behaviour where Co/V substitution reduces Tc from 301 K of YCo3 to 225 K in YCo2.8V0.2.
Hydrogenation causes complex antiferromagnetism below 200 K in the �-phase hydrides with a reduced
ydride
agnetic properties

mean 3d-moment at low temperatures. Substitution of Co by V induces weak ferromagnetism in the
archetypical itinerant electron metamagnet YCo2 with Curie temperatures of 175 K and 110 K and a
mean 3d-moment of 0.14�B and 0.07�B at 6 T and 2.5 K for x = 0.1 and x = 0.2, respectively. Hydrogen
absorption enhances the mean 3d-moment slightly but reduces the ordering temperature to below 30 K
in the corresponding �-phase hydrides. A ferromagnetic background occurs in all YCo2 and YCo3 based
hydrides persisting up to above room temperature which is of different origin but appears to be not an

e hyd
intrinsic property of thes

. Introduction

Various metals and alloys absorb large quantities of hydrogen.
mong them are intermetallics RCon (R = rare earth, n = 2 or 3)
hich have been studied in more detail in the past when searching

or promising electrochemical energy storage materials [1,2].
Binary RCo3 (except Pm and Eu) compounds crystallize in the

hombohedral PuNi3-type (space group R3m) [3]. The PuNi3 con-
ains CaCu5 (Haucke phase) and MgZn2 (Laves phase) structure
ragments [4] and can conveniently be described in terms of an
lternate stacking of RCo5 and RCo2 blocks along the c-axis with a
atio 1:2. Apart from the rich variety of magnetic properties of RCo3
ompounds with 3 different Co sites, there exists from both the
heoretical and experimental point of view a controversial debate
hether the ground state of YCo3 is ferro- or ferrimagnetic (see e.g.
5] and references therein). Combining neutron powder diffraction
nd density functional theory band structure calculations Cui et al.
5] conclude that the ferrimagnetic ground state is the stable one,
here the moments at Co2 sites are antiparallel to the two other

∗ Corresponding author. Tel.: +43 1 58801 13140; fax: +43 1 58801 13199.
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Co sites, although a ferromagnetic state can be achieved also in
terms of fixed spin moment calculations in high fields. This is in
line with various earlier reports where the ferrimagnetic ground
state denoted earlier as the weak itinerant ferromagnetic state
(with 0.5�B/Co) can be transformed into a saturated ferromagnetic
(with 1.2�B/Co) ground state via two field induced metamagnetic
transitions in ultra high fields [6,7].

RCo3 compounds exhibit interesting hydrogen storage prop-
erties under ambient temperature and pressure conditions, for
reviews see Refs. [1,2,8]. Absorption of hydrogen causes a signif-
icant volume expansion and leads to formation of the two stable
hydrides, the �- and �-phase. In particular the itinerant-electron
ferrimagnet YCo3 forms a stable �-phase YCo3Hx (1 ≤ x ≤ 1.9) at
about 0.005 atm [9–11], which actually was found to contain two
phases, the �1 (1 < x < 1.5) and �2 phase (1.5 < x < 2) [12], and the �-
phase YCo3Hx (3.4 ≤ x ≤ 4.0) at about 0.45 atm hydrogen pressure
[11,13]. There are a number of reports on the magnetic properties
of both � and � hydride phases [6–15]. Using ultra high mag-

netic fields up to 130 T and band structure calculations lead to a
deeper understanding of the complex magnetic properties due to
a hydrogen induced modification of the density of states (DOS)
and the associated Co moments at different lattice sites. The �1
hydrides exhibit pronounced metamagnetic transitions at about

dx.doi.org/10.1016/j.jallcom.2011.02.052
http://www.sciencedirect.com/science/journal/09258388
http://www.elsevier.com/locate/jallcom
mailto:michor@ifp.tuwien.ac.at
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Table 1
Crystallographic parameters of the YCo3−xVx (x = 0, 0.1 and 0.2) alloys and their hydrides (PuNi3-type, space group R3m).

Alloys and hydrides a(Å) c(Å) c/a V(Å3) �V/V (%) H/M

YCo3 5.01442(1) 24.3572(1) 4.857 530.39(1)
YCo3H3.90 5.2453(1) 26.674(1) 5.085 635.58(1) 19.83 0.98
YCo2.9V0.1 5.01800(1) 24.3339(1) 4.849 530.64(1)
YCo2.9V0.1H3.67 5.2454(4) 26.392(3) 5.031 628.87(3) 18.51 0.92
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YCo2.8V0.2 is presented in Fig. 1a. The profile refinement shows that
the replacement of Co by V in YCo3 does not change the structure
type of the parent compound. The lattice parameters and cell vol-
umes increase with increasing V content (Table 1). The refined final
atomic parameters of YCo3−xVx (x = 0.2) are presented in Table 2.
YCo2.8V0.2 5.0241(3) 24.317(2)
YCo2.8V0.2H3.75 5.2640 (7) 26.449(4)

V/V* = [V(hydride) − V(parent alloy)]/V(parent alloy) × 100%; where V—unit cell vo

0 T accompanied by a large hysteresis and the �2 phase shows
further metamagnetic transition at about 80 T. Their magnetic

tates where initially characterized as (i) weakly ferromagnetic
with a mean Co moment of about 0.1–0.2�B/Co), (ii) intermedi-
tely saturated ferromagnetic (0.4–0.8�B/Co) and (iii) saturated
erromagnetic (1.2�B/Co) [7]. Bartashevich et al. [6] succeeded to
repare a YCo3H3.9 single crystal of the �-phase and observed
metamagnetic transition at about 18 T along the c-axis from

he antiferromagnetic state into a forced ferromagnetic state. The
erromagnetic structure of the �2-phase and the rather complex
ntiferromagnetic structure of the �-phase could be resolved with
ynchrotron X-ray and neutron powder diffraction by Liu et al. [16]:
ifferent Co moments occur on the three inequivalent Co-sites and

he magnetic interactions between them are supposed to depend
ensitively upon Co–Co distance, i.e. antiferromagnetic interactions
ccur for distances less than 2.44 Å and ferromagnetic coupling
etween 2.44 and 2.84 Å.

Various substitutions in one of the sublattices have been widely
sed to modify the hydrogenation properties of intermetallic com-
ounds and particularly to adapt the plateau pressure of the
ydrogenation process [1]. Substitutions of Co by Ni or Fe have
een studied [8,15] without improving significantly the reversible
ydrogen capacities of these alloys. The substitution of Co by Ga
lightly decreases the hydrogen storage capacity [17].

RCo2 cubic Laves phases have been of particular interest because
hey exhibit a large variety of magnetic phenomena which are
eviewed in Refs. [18,19]. YCo2 is the archetypical itinerant electron
etamagnet showing a transition from a para- to a ferromagnetism

t a critical field Bc = 69 T at 4.2 K [20]. YCo2 can absorb hydrogen up
o the composition of YCo2H3.5 and forms two crystalline hydrides:
-phase (x ≤ 0.3) and the �-phase (1.5 ≤ x ≤ 3.5) [21]. The �-phase

s an itinerant electron metamagnet whose critical field is pos-
ibly lower than that of the parent compound. The �-phase is a
eak itinerant ferromagnet with a Co moment of 0.25�B at 45 T

nd 4.2 K and exhibits no metamagnetic transition [22]. Hydro-
en absorption at higher temperatures associated with a violent
eaction brings about significant structural disorder and eventu-
lly leads to an amorphous material which is a strong ferromagnet
22,23].

So far, several authors studied the influence of R by R′ (R and
′ are different species of rare earth elements) [24] and Co by Fe
24,25], Al [22], Ga [17], and Ti [26] substitutions and hydrogen-
nduced effects [20–25] on the crystal structure and magnetic
roperties of RCo2 and related compounds. Recently we started to

nvestigate the effect of Co by V and Co by Fe substitutions upon
ydrogenation and magnetic properties of ErCo2 [27]. Hydrogena-
ion suppresses both the metamagnetic behaviour and long range

agnetic order, i.e. reduces Tc.
This report focuses on the influence of partial substitutions of

o by V on the crystal structure and magnetic properties of the

seudo-binaries YCo2−xVx and YCo3−xVx and their hydrides.

. Experimental procedure

Alloys have been prepared by arc melting of the initial elements with a purity
ot less than 99.9 wt.% under argon. During arc melting the weight losses were less
4.840 531.65(2)
5.024 634.71(3) 19.38 0.94

; H/M**—ratio of H atoms per metal atoms in the hydride.

than 1% of the total mass of the ingots. The alloys were annealed in quartz ampoules
under vacuum at 600 ◦C for 720 h.

All hydrides were smoothly synthesized at room temperature under
0.1–0.12 MPa hydrogen pressure in an autoclave after preliminary activation of
the samples in vacuum at 350–400◦ C, since it is known that hydrogenation at
higher temperatures gives rise to amorphous YCo2H3 with a with a Curie temper-
ature above 500 K [22,23]. The amount of absorbed hydrogen was determined by
volumetric measurements.

The samples were examined by X-ray powder diffraction using diffractometers
DRON-2.0 (FeK�-radiation) and DRON-3M (Cu-K�-radiation). For crystal structure
determination the diffraction data were collected using a �–2� scan mode with steps
of 0.05◦ 2� and exposition times of 20 s at every point. All the crystal structure
calculations were performed by the Rietveld method [28] using the FullProf [29]
and CSD [30] programs.

Magnetization measurements have been performed in the temperature range
2–300 K in two different Cryogenic SQUID magnetometers with magnetic fields up
to 6 T and 7 T, respectively.

3. Results and discussion

The XRD pattern of binary YCo3 and substituted pseudo-binaries
YCo3−xVx (x = 0.1 and 0.2), see Fig. 1a are indexed in the rhombohe-
dral PuNi3-type structure (space group R3m). The XRD pattern of
Fig. 1. Observed (points), calculated (line) and difference (bottom) X-ray diffraction
patterns of YCo2.8V0.2 (a) and YCo2.8V0.2H3.75 hydride (b).
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Table 2
Refined atomic parameters, site occupations (G) and isotropic temperature coefficients (Biso) for YCo3−xVx (x = 0.2) (PuNi3-type structure, RI = 0.0585).

Atom Site x/a y/b z/c G Biso (Å2)

Y1 3a 0 0 0 1.0 0.95(2)
Y2 6c 0 0
Co1 3b 0 0
Co2 6c 0 0
Co3 18h 0.8375(4) 0.1625(4)

Table 3
Lattice parameters of the solid solution YCo2−xVx and their hydrides (MgCu2-type,
space group Fd3m).

Alloys and hydrides a(Å) V(Å3) �V/V (%) H/M

YCo2 7.2226(1) 376.77(1)
YCo2H3.5 7.712(1) 458.67(1) 21.74 1.17
YCo1.9V0.1 7.2320(1) 378.25(1)

a
T
V
X
F
p
C
c
i
i
h

t
t
T

F
p

YCo1.9V0.1H3.2 7.686(3) 454.05(3) 20.04 1.07
YCo1.8V0.2 7.2356(1) 378.81(1)
YCo1.8V0.2H3.2 7.713(2) 458.84(2) 21.13 1.07

Under appropriate hydrogenation conditions these alloys
bsorb a large amount of hydrogen forming crystalline hydrides.
he unit cell volume expansion is up to ∼20%. Substitution of Co by
slightly decreases the hydrogen storage capacity of the alloys.

RD powder data of YCo3−xVx (x = 0, 0.1 and 0.2) hydrides (see
ig. 1b, Table 1) confirmed that the structure of the parent com-
ounds and their hydrides remains unchanged. The substitution of
o by V causes a slight decrease of the c/a ratio, but hydrogenation
auses an opposite effect, c/a values increase proportionally with
ncreasing hydrogen content in these alloys (see Table 1). This effect
s well visible when comparing the XRD patterns of the parent and
ydrogenated pseudo-binaries (see Fig. 1).
The solid solution YCo2−xVx (x = 0, 0.1 and 0.2) belongs to
he MgCu2 structure type (space group Fd3m). The cubic lat-
ice parameter increases with growing V content (Table 3).
he XRD pattern of YCo1.8V0.2 is shown in Fig. 2a, the

ig. 2. Observed (points), calculated (line) and difference (bottom) X-ray diffraction
atterns of YCo1.8V0.2 (a) and YCo1.8V0.2H3.2 hydride in MgCu2-type structure (b).
0.1405(3) 1.0 0.70(1)
0.5 1.0 0.71(1)
0.3334(4) 0.69(1) Co + 0.31(1) V 0.79(1)
0.5849(3) 1.0 0.72(1)

corresponding refined final atomic parameters are presented
in Table 4.

Hydrogen absorption of YCo2−xVx (x = 0, 0.1 and 0.2) alloys
was investigated with above mentioned smooth hydrogenation
conditions. All samples absorb a large amount of hydrogen
(∼3.2–3.5 at.H/f.u.) and form crystalline hydrides (Fig. 2b) which
preserve the structure of the parent compound. Hydrogenation
causes pronounced lattice distortions which are visible when com-
paring XRD profiles of the parent alloy and its hydride (see Fig. 2a
and b). For YCo2−xVx (0 < x ≤ 0.2) alloys hydrogen absorption capac-
ity slightly decreases with increasing vanadium content in this solid
solution (see Table 3).

3.1. Magnetic properties of YCo2 based compounds and their
hydrides

Shown in Fig. 3a is the magnetization at 0.1 T as a function of
temperature for the parent YCo2−xVx compounds in comparison
with the corresponding �-phase hydrides. The substitution of Co
by V induces weak ferromagnetism in the archetypical itinerant
electron metamagnet YCo2 with Curie temperatures of 175 K and
110 K and a mean 3d-moment of 0.14�B and 0.07�B at 6 T and
2.5 K for x = 0.1 and x = 0.2, respectively (see also Fig. 3b). Note,
we use the notion mean 3d moment, rather than moment/Co-
atom to be comparable with the moments given in the literature
and because the hybridization of the V-3d states cannot be dis-
entangled from those of the Co-3d states. Hydrogen absorption
enhances this moment and causes a hysteric behaviour at low
temperatures persisting up to 25 K being associated with coerci-
tivities of about 0.1 T. The largest value of the hydrogen induced
Co moment of about 0.2�B/Co is observed in YCo2H3.5 in good
agreement with previous studies [21,22] where the metamagnetic
features of YCo2Hy and Y(Co0.925Al0.075)2Hy were studied in pulsed
fields up to 50 T. According to these reports the critical field of
the metamagnetic transition is reduced in the �-phase (y < 0.3)
and the �-phase hydrides remain itinerant electron metamag-
nets while weak ferromagnetism occurs in the �-phase hydrides
(1.5 > y > 3.5). An analogous behaviour is also observed here (see
Fig. 3). The ordering temperature of the induced moment caused
by V substitution is reduced to below 30 K under hydrogenation
and exhibits a comparably similar temperature dependence as that
of the YCo2Hy hydrides although the parent material is an itinerant
electron metamagnet while the parent V substituted compounds
are weak ferromagnets.
Note, a small ferromagnetic moment is observed in all �-
hydrides in this solid solution but has been also detected for YCo2Hy

[21] persisting up to above room temperature. It is rather difficult
to disentangle the intrinsic hydrogen induced Co-moment from
a possible contribution due to structural disorder, which is obvi-

Table 4
Refined atomic parameters, site occupations (G) and isotropic temperature coeffi-
cients (Biso) for YCo1.8V0.2 (MgCu2-type structure, RI = 0.0415).

Atom Site x/a y/b z/c G Biso (Å2)

Y 8b 3/8 3/8 3/8 1 0.39(3)
M 16c 0 0 0 0.90(1) Co + 0.10(1) V 0.47(3)
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-phase (full symbols) at 2.5 K (b).

us from the significant line broadening in the X-ray pattern of
he hydride (see Fig. 2). It is worthwhile to note that amorphous
Co2 and amorphous YCo2H3.5 are ferromagnets; the latter with a
oment of 1.1�B/Co and a Tc above 500 K [22] and also nanocrys-

alline YCo2 (with a grain size of 20–30 nm) is ferromagnetic with
moment of 0.45�B/Co and a Tc of 563 K [31]. Furthermore a fer-

omagnetic surface of bulk paramagnetic YCo2 was observed with
hotoelectron spectroscopy, in particular, Co atoms in the (1 1 1)
urface layers of bulk paramagnetic YCo2 are intrinsically ferro-
agnetic owing to an increase of the density of states at the Fermi

evel because of the reduced atomic coordination at the surface
32]. As all our hydrides are powder samples with a grain size of
–30 �m yielding a significantly larger surface contribution than
ulk specimens, the spontaneous moment of the hydrides persist-

ng up to room temperature may to some extent arise from a grain
ize effect, structural disorder and/or surface contribution. A fur-
her question remains whether the shoulder of the magnetization
f YCo2−xVx at about 100 K and 80 K for x = 0.1 and x = 0.2, which is
ashed out in fields above 1 T, is an intrinsic property or arises from
secondary phase although neither in XRD nor in micrographs a

econdary phase has been detected.
A detailed characterization of the temperature and field depen-
ence of the magnetization of YCo1.9V0.1H3.2 is displayed in Fig. 4a
nd b, respectively. The difference between field cooling (FC) and
ero field cooling (ZFC) indicates a freezing of the induced moments
t low temperatures which persists up to 6 T, and may thus be
indicated by (×); inset in (a): ZFC magnetization at 5 mT. Magnetic isotherms plotted
as M2 versus H/M (Arrott plots) of YCo1.9V0.1H3.2 (b).

associated with structural disorder during hydrogenation. The low
field magnetization shown in the inset of Fig. 4a reveals a rapid
drop up to about 30 K which is tentatively attributed to the order-
ing temperature of the intrinsic hydrogen induced moment being
washed out with raising fields. Even above 30 K the remaining mag-
netization is strongly field dependent and exhibits at low fields
(5.3 mT) a broad maximum at about room temperature reminis-
cent of the susceptibility of YCo2 (see inset in Fig. 4a) and may
therefore be attributed to the magnetization arising from structural
disorder observed in all YCo2 based hydrides [21,22]. The magnetic
isotherms, plotted as M2 versus H/M (Arrott plots), presented in
Fig. 4b clearly indicate up to room temperature a spontaneous mag-
netization (0.5 emu/g or 0.01�B/3d-atom) and a hysteresis at low
temperatures which is almost diminished at 30 K but is still visible
up to 70 K. The significant change of the slope of the Arrott plots at
higher fields in the temperature window of 30–100 K can be inter-
preted as precursor of a metamagnetic transition at higher fields.
On the other hand the high field slope of the Arrott plots extrapo-
lates to finite H/M values and indicate paramagnetic behaviour of
the intrinsic part of the magnetization while the low field part even

up to room temperature extrapolates to finite M2 values resulting
in a spontaneous moment up to room temperature which thus may
be attributed to a grain size and/or surface effects.
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To summarize the significant general features of the YCo2 based
ompounds and hydrides: Substitution of Co by V induces weak
erromagnetism with rather sharp transition temperatures in YCo2
eing on the verge to the onset of magnetism. Hydrogen absorp-
ion enhances the mean 3d-moment at low temperatures whereby
he saturation is by far not attained at low temperatures and 6 T.
his enhancement is significantly larger in YCo2H3.5 than in the V
ubstituted hydrides. In the latter the rather sharp transition tem-
erature of the parent compounds is washed out and reduced to
0 K concomitant with the appearance of a small spontaneous mag-
etization persisting up to room temperature which, however, is
ue to structural distortions, grain size and/or surface effects rather
han to be an intrinsic property of YCo2 based �-phase hydrides.

.2. Magnetic properties of YCo3 based compounds and their
ydrides

Ternary alloys YCo3−xVx (x = 0.1 and 0.2) exhibit long range mag-

etic order and can by analogy with YCo3 characterized as complex

errimagnets. Shown in Fig. 5a and b are the temperature depen-
ent magnetizations of YCo3−xVx (x = 0.1 and 0.2) in comparison
ith their hydrides. The substitution of Co by V reduces Tc from

01 K in YCo3 [6] to 255 K and 225 K for x = 0.1 and x = 0.2, respec-
mpounds 509 (2011) 5200–5205

tively. The broad maximum of the magnetization of YCo2.9V0.1 (less
distinct for x = 0.2) becomes more pronounced at higher fields and
is shifted to lower temperatures with growing external fields. This
can be attributed to a weakening of the ferrimagnetic interactions
with rising external fields which thus causes the significant maxi-
mum of M(T). According to the distinct temperature dependence
of the magnetization this type of ferrimagnetism can be classi-
fied as P-type in terms of Néel’s categorization of two sublattice
ferrimagnets with a particular ratio of molecular field coefficients
[33]. In this rather simple and phenomenological model the shape
of the temperature dependence of the magnetization depends on
the relative strengths of the molecular field coefficients �aa and
�bb of the A and B sublattice, respectively, normalized with the
intermolecular field coefficient between both sublattices �ab (i.e.
˛ = �aa/�ab, ˇ = �bb/�ab; where the A sublattice is that with the
larger magnetization). A conventional Brillouin-like temperature
dependence of the magnetization, referred to as Q-type, is obtained
if ˛ and ˇ is of comparable magnitude. A transition occurs from
the Q-type to a P-type temperature dependence, characterized by
a more or less pronounced maximum of the magnetization, when
ˇ becomes dominant, whereas the dominance of ˛ yields a com-
pensation point in the magnetization being referred to as a N-type
magnetization.

Thus, the ferrimagnetic Q-type feature of YCo3 is converted to a
P-type due to substitution of Co by V in the pseudobinaries which
tentatively can be interpreted by an attenuation of the exchange
interactions of that sublattice with the larger magnetization as well
the intersublattice interactions leading both to a reduction of Tc and
the mean 3d-moment.

Hydrogenation reduces the 3d-moment (see Fig. 5c) at
low temperatures as well as the ordering temperature if we
associate the weak maximum at 200 K and 180 K in the cor-
responding �-hydrides (x = 0.1 and x = 0.2) with the intrinsic
antiferromagnetic order. This maximum in the hydrides is also
strongly field dependent and is shifted to lower temperatures
with rising external fields, but appears to be superimposed
on a ferromagnetic background persisting up to above room
temperature.

A comparison of the V-substituted �-hydrides with YCo3H3.9 –
where the complex antiferromagnetic structure has been resolved
with neutron diffraction [16] – shows that the peak of M(T) associ-
ated with the onset of antiferromagnetic order is also superimposed
upon an even larger magnetic background with a mean Co moment
of about 0.1�B than the hydrides of the solid solution, see inset
of Fig. 5b. The amount of this background in YCo3H3.9 depends
largely upon field cooling or zero field cooling and can be attributed
to domain wall pinning since the magnetic isotherm of YCo3H3.9
exhibits at about 2 T a first metamagnetic transition associated
with a distinct hysteresis displayed in the inset of Fig. 6. The main
metamagnetic transition occurs at about 17 T (which is far beyond
the field limit of the SQUID) and was observed in a single crystal
along the c-axis by Bartashevich et al. [6] where also a magnetic
background was detected. Therefore, this magnetic background is
presumably due to Co precipitates rather than due to grain size
or surface effects although the crystal structure contains YCo2
and YCo5 building blocks. Furthermore, the line broadening of the
hydrided powder specimens is negligible in particular with respect
to the Laves phase hydrides. The difference between FC and ZFC is
rather small for the V-substituted compounds being resolvable in
the given scale for YCo2.8V0.2H3.75 only and can be attributed to the
hysteresis apparent in the corresponding isotherms at 2.5 K in Fig. 6.

Finally, we derive from Fig. 6 the general trend of the YCo3 based
compounds that the mean 3d-moment of the anisotropic ferrimag-
net YCo3 (0.5�B/Co [6]) is significantly reduced by V-substitution
as well as in the corresponding antiferromagnetic � hydrides at low
temperatures.
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ig. 6. Magnetization as a function field for YCo3−xVx and the corresponding �-phase
ydrides at 2.5 K; inset: isothermal magnetization of YCo3H3.9.

. Conclusions

The pseudo-binary compounds YCo2−xVx and YCo3−xVx (x = 0.1
nd 0.2) preserve their crystal structure under a moderate
ydrogen absorption process at room temperature yielding the cor-
esponding hydrides in the �- and �-phase, respectively, as powder
pecimens. The XRD-line broadening of the hydrided powder spec-
mens is pronounced in the former but negligible in the latter.

The general features of YCo2 and YCo3 based compounds and
heir hydrides are significantly different although the structure
f YCo3 contains YCo5 as well as YCo2 building blocks. In YCo2
he prime example for an itinerant electron metamagnet substi-
ution of Co by V induces weak ferromagnetism with rather sharp
ransition temperatures below 175 K. Hydrogenation distinctively
roadens and reduces Tc in the solid solution but enhances the
d-moment at low temperatures whereby a small spontaneous
oment is preserved up to above room temperature being due to

tructural distortions and/or surface effects rather than to be an
ntrinsic property of these hydrides.

The ferrimagnetic behaviour of YCo3 becomes more pronounced
y substitution of Co by V going hand in hand with a reduction
f Tc from 301 K to 225 K for x = 0.2. Thus V substitution causes
transition from a Q-type to a P-type temperature dependence

f the magnetization in terms of Néel’s classification of ferrimag-
etic coupling being due to a weakening of both the exchange

nteraction of the sublattice with the larger magnetization as well
he intersublattice exchange. Ferrimagnetism of the parent com-
ounds is converted into antiferromagnetism under hydrogenation

hich is superimposed on a ferromagnetic background persisting
p to above room temperature. This soft ferromagnetic background
ight be attributed to Co precipitates, rather than to structural dis-

ortions and/or surface effects which on the other hand is obviously
he origin of the small ferromagnetic background in all Laves phase
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hydrides YCo2−xVxHy but appears to be not an intrinsic property of
both systems.
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