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Thermodynamic behavior of hydrogen subsystem in Me-H interstitial solid solutions
has been analyzed. A model of interacting lattice gas has been proposed taking account for
both direct atomic interaction and the lattice dilatation at hydrogen dissolution. The
molecular H, phase in equilibrium with the metal hydride and the lattice gas consisting of
H atoms have been described using an original scheme of thermodynamic perturbation
theory. The contributions due to attraction energy have been concluded to play the
decisive part in equilibrium properties of the hydrogen component in Me-H solutions.

Onucanue ocobennocreii PCT-guarpaMM MeTaJJIOTHAPUAOB TpeOyeT aHaIM3a TepMOIUHA-
MUYECKOTO TIOBEJEeHUs BOJOPOIHOM MOACHUCTeMBI pacTBOopoB BHeapenusa M-I'. Ilpexmno:kena
MOJesib HeuJeaalbHOTO (B3aMMOMAEHCTBYIOIET0) PEIIeTOUYHOTO Tra3a C Y4YeToOM IIPAMOTO
MeKaTOMHOTO B3aMMOJEHCTBUSA MW DPACIIUPEHUS peINIeTKW NPU DPACTBOPEHUM BOAOPOA.
TepmoguHaMuYecKoe oNUcaHUe MOJeKyJIApHOi# dassl H,, paBHOBEeCcHO# ¢ MeTaJJIOTHUADPH-
oM, W pellieTouHOTo rasda H-aToMoB mpoBejgeHO Ha 0a3e OPUTHHAJBHOM CXeMBI TEPMOMIU-
HaMUUYecKoil Teopuu Bo3MmylneHuii. CmemaH BBIBOA 00 ompefensAooIlneil POy BKJIAI0B,
00yCJIOBJIEHHBIX 2Heprueill NMPUTSKEeHUA, B PAaBHOBECHBIE CBOMCTBA BOJOPOJAHOTO KOMIIO-
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HeHTa pactBopoB M-T.

The lattice gas model for hydrogen com -
ponent of metal hydrides (MH) considers
the phase transitions associated with redis-
tribution of H atoms in metal matrix of
interstitial solutions as changes in aggre-
gate state of "lattice fluid” [1-3]. For ex-
ample, a solid solution decomposition into
two disordered phases of different concen -
trations answers to the gas-to-liquid phase
transition (the lattice gas condensation). Be -
sides of proper phase equilibria (PCT dia-
grams), of considerable interest are, in par-
ticular, parameters of phase transition
critical points in hydrides being used as
working media in heat sorption compres-
sors, heat pumps, hydrogen storage sys-
tems, hydrogen isotopes separation devices,
etc. [1].
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Our study is aimed at the description of
observed phase transition peculiarities in
transition metal hydrides of practical im -
portance. The work states the principles of
a novel approach to the problem consisting
in determination of thermodynamic proper -
ties for non-ideal hydrogen subsystem of
MH in the frame of the unified modified
perturbation theory (MPT) scheme [4]. The
critical parameters of phase transitions
under consideration are rather easy to de-
termine within the MPT scheme and are of
a considerable information value for model -
ing the atomic H-H interaction character in
the lattice gas.

In fact, at the level of estimation, the
critical temperature T, of the gas-liquid
phase transition is in a proportion to a
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