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A model of non-ideal (interacting) lattice gas is used to study phase equilibria in metal
hydrides within the thermodynamic perturbation theory. The calculated decomposition
curves of PdH, and NbH, disordered phases and temperature dependences of pressure
within the isotherm plateau of hydrogen solubility match well with experimental data.
Mathematical expressions have been obtained for decomposition enthalpy and entropy of
hydride phases and PCT-dependences (both below and above the o—f transition critical
point). CT and PCT diagrams have been drawn for different versions of the proposed
model.

Mopgens HeumeasbHOro (B3aMMOJEHCTBYIONIET0) PEIIETOYHOI'O ra3a MpUMeHeHa JJA KUCCIIe-
noBaHUSA (Ha3oBBIX PABHOBECHIl B METAJJIOTHAPUAAX METOJOM TepPMOAMHAMUYECKOH Teopuu
BO3MYyINeHni. PaccunTanHble KpUBEIE paclaja HeymopagodeHHHX (as ruppuzos PdH,, NbH,
U TeMIepaTypHBbIE 3aBUCHUMOCTH [JaBJIE€HUA HA IJIATO M30TEPM PACTBOPUMOCTH BOZOPOLA XO-
POIIIO COTJIACYIOTCS C SKCIEPUMEHTAIbHBIMU HaHHBIMU. [loJiyueHbl BBIDAYKEHUS AJISA 9HTAJb-
IUW U SHTPONMNU DasjaoxeHusa rugpuisbeix ¢as m puaa PCT-saBucumocTeil Kaxk HUMKe, TaK U
BBIIIIe KPUTHYECKOI Touku O—[-mepexoxna. IToctpoenst CT- u PCT-guarpaMmbl B Pa3iIuuHBIX
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BapuaHTax Hpe,HJIO}ReHHOﬁ MoneJIin.

In the preceding works [1, 2], we have de-
scribed thermodynamically the hydrogenic
subsystem of transition metal hydrides (MH)
basing on the proposed model of non-ideal
(interacting) lattice gas of H atoms taking
into account both the direct (H-H) interaction
and the metal matrix expansion under hydro -
gen dissolution. The lattice gas equilibrium
properties have been determined using the
modified perturbation theory (MPT) for the
basis case of inclusion solutions with the only
type of equivalent interstices. This allowed to
draw some conclusions concerning origin of
observed features of MH phase diagrams in
the region of disordered o—f(a’') phases
(asymmetry of decomposition curves, posi-
tions of critical points, etc.).

Within the model mentioned, a relation-
ship has been established between the
macroscale characteristics of Me—-H solu-
tions, in particular, the phase transition pa-
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rameters [2], and microscopic (atomic) char -
acteristics of the hydrogen subsystem and
the metal lattice. The initial crystal struc-
ture of the individual metal is assumed to
be identical with the Me sublattice of the
MeH, hydride. Since the metal atomic pack -
ing remains unchanged at the mentioned
o - B(a') transition types, the chemical po-
tential py = Gy/Ny of the H component of a
MH, that is, the specific Gibbs energy per H
atom, Gy, has the form

6 ., W8
1-6  T(1+acs)

W,02
+ b

T(1 + ac,9)2

BUS(6.T) = In

where B=1/kT, uf =py— 185 MSHD)

chemical potential in the standard state
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