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Abstract
Pressure-composition isotherms for Pd-Rh alloys, in which the Rh contents were 4, 8 and
10 atomic % to hydrogen isotopes, were measured for the pressure range 10° < p < 10° Pa and for
the temperature range 273 < T < 453 K. All of the isotherms showed wide plateaus, the widths of
which remained constant despite changes in the Rh content. The thermodynamics of Pd-Rh hydride
(deuteride) were investigated using the plateau pressure. The enthalpies for hydride (deuteride)
decomposition decreased with increase in Rh content. The entropies, however, were kept almost

constant. In addition, the hydrides were more stable than the deuterides.
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Figure 1. Isotherms of PdogsRhoos - D, system. Close marks are absorption

pressure. Open marks are desorption pressure.
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Figure 2. Isotherms of Pdos:Rhoes - D2 system. Close marks are absorption pressure.

Open marks are desorption pressure.
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Figure 3. Isotherms of PdosRho1o - D2 system. Close marks are absorption pressure.

Open marks are desorption pressure.
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Figure 4. Van't Hoff plots of absorption pressure for Pd-Rh

alloys. Close and open marks show hydrogen and deuterium
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system, respectively. Pd data are refer to ref. [3].
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Table 1. Thermodynamic parameters for hydride formation and decomposition
Absorption Desorption
Reference
AHoP AS P AHP- AS P
-33.1 -82.2 40.2 94.7
kJ/mol(H,) J/(Kmol(Hy)) kJ/mol(H,) J/(Kmol(Hy))
6
-31.0 -86.8 36.6 96.8
kd/mol(D>) J/(Kmol(Dy)) kd/mol(D>) J/(Kmol(Dy))
-37.2 -92.4 ) )
kd/mol(Hz) | J/(Kmol(H,))
16
Pd -34.2 -95.0 ) )
kJ/mol(D.) J/(Kmol(Dy))
-37.4 -92.5 39.0 92.4
kJ/mol(H.) J/(Kmol(Hy)) kJ/mol(H.) J/(Kmol(Hy))
-33.6 -93.3 35.4 93.3 3
kdJ/mol(Dz) | J/(Kmol(D2)) | kd/mol(D;) | J/(Kmol(Dy))
) ) 32.3 90.4
kJ/mol(T>,) J/(Kmol(T2))
-31.1 -82.1 36.3 92.9
kJ/mol(H.) J/(Kmol(Hy)) kJ/mol(H.) J/(Kmol(Hy))
Pdo.ssRhNo.os This Work
-28.7 -86.6 35.8 103.9
kdJ/mol(Dz) | J/(Kmol(D2)) | kd/mol(D;) | J/(Kmol(Dy))
-30.3 -88.4 335 94.9
kJ/mol(Hz) | J/(Kmol(Hy) | kd/mol(H,) | J/(Kmol(H.))
Pdo.s2Rho.os This Work
-26.0 -86.6 30.0 96.3
kJ/mol(D>) J/(Kmol(Dy)) kd/mol(D>) J/(Kmol(Dy))
-27.5 -83.8 32.7 96.7
kJ/mol(Hz) | J/(Kmol(Hz) | kd/mol(H,) | J/(Kmol(H.))
This Work
Pd.«Rh -24.6 -86.7 29.6 99.4
0-907210.10 kd/mol(D,) | J/(Kmol(Ds)) kd/mol(D,) | J/(Kmol(Ds))
-30 -94.8 34.2 101.8
KImol(Hy) | JIKmol(H2)) | kimol(Hs) | Ji(Kmol(Hy)) | NON[93]
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