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ABSTRACT

It is very interesting and important in the academic point of view and in practical use
the hydrogen-induced phase separation(HIPS) which appears during hydrogen heat treatment.
Since hydrogen can be removed very fast by pumping it out the hydrogen-induced new lattice
phase which can not be obtained without hydrogen can be preserved as meta-stable state. In
this study it has been investigated whether the HIPS appear in Pd-Al, Pd-Co, Pd-Cr, Pd-Ti,
Pd-V and Pd-Zr alloys and discussed thermodynamic representation of the HIPS. The Pd alloys
were arc-melted under argon atmosphere and remelted 4 or 5 times for homogenization. The
alloys were annealed at 600 C under vacuum for 24 hrs and then subjected to
pressure-composition isotherm measurements at 100 C. The hydrogen heat treatment(HHT) of
samples was carried out at 600 C under hydrogen pressure of 70 bar for 6 days and PC
isotherms at 100 C were measured. By comparing the PC isotherms measured before and after
HHT, occurrence of phase separation was determined.

The experimental results showed that the HIPS appeared only in Pd-0.05Co alloy. For
Pd-Co alloys with various composition the PC isotherms were measured. By adopting
Park-Flanagan model for ternary thermodynamics the Gibbs free energy change for Pd-Co-H
solid solution was calculated and subsequently with this the HIPS in Pd-Co alloy was
explained fairly.
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Fig. 1. X-ray diffraction patterns of alloys. Fig. 3. P-C-T curves of Pd-Co alloy.
STPKOA 24 A7+ B AATE Pakgr). o Az3 Pd FFEY FEHE A8k CuKa
e & AN AHS A xod Az¥eg  radiationd ©]&d X-A 34 £4¢ Psidith
s Pd &&9 ¢E-24 5& F4(PC isotherm &
¥ PCT curve)& 947] fla) £ A AdA AA
32 X-M SINEA L ofE XM EQ A2 Sivert'sd PCT AHeZ3GAE ol &3
" | - [ [ —
Mo =M Atk APeE 999%° 1EE FAE A
4 ] }/&/‘ !
o g #
" * IS ~
. = L]
3 - 2 | & ry
5 w0 g /’/ p)
3 ar f J ‘ g z Ny #
g f/ ! ;7 L e e
= " o R v
% | ] - -/-f _.". 'g ‘ _l___..//‘.
TS 21
% e / —e— RA00C
-’-/"'_'—-. ' mjc
- —@—Po 160°C 01 —1—- R I
—m—Pd Al 100°C A
/ —A— Pd Al 200°C ﬂ ‘ Rﬂ.mlc
0.1
T P T TE ai 02 03 04 05 (01 a7
H /M H/M
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