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Fig.1 SEM morphology of palladium powder
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Al~Al10—valves; B1—1.0 MPa manometer; B2—13.3 kPa
manometer; C—standard pressure vessels; D—palladium bed;

E1~E2—Pt100; F—isothermobath; G—vacuum gauge
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Fig.2 Experimental system of P-C isotherms measurement
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Fig.3 XRD patterns for aged and unaged palladium
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Table 1 Enthalpy and entropy changes during unaged and aged

palladium hydrogenation

Pd-H Pd-D
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ASJ/Jmol-K*  —90.78  -89.65 -93.00 -91.51
AHg/kJ mol™ 42.63 42.81 39.23 39.01

ASgldmol™-K?* 102.2  101.55 104.28 102.2
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Effects of Tritium Aging on Thermodynamics of Sponge Palladium
Absorbing/Desorbing Protium and Deuterium

Liu Meng, Zhu Hongzhi, Su Yongjun, Yang Jinshui, Ding Jingjing, Jiang Yidong
(China Academy of Engineering Physics, Jiangyou 621907, China)

Abstract: Palladium is an important functional material in tritium treating technology. Tritium decay and its product, helium-3, will
decrease the properties of hydrogen storage of palladium. In this paper, the PCT curves of absorbing/desorbing protium and deuterium
were measured by a varying temperature method for aged palladium after 1.6 years tritium storage. The experimental results of fresh
sponge palladium were provided for comparison; furthermore, thermodynamics of the aged palladium absorbing/desorbing protium and
deuterium was analyzed. Comparing with the fresh palladium, tritium aging compels a phase zone to shift right, decreases the plateau
pressures of aged Pd-H and Pd-D systems as narrowing down the scope of the plateau pressures. The tritium aging weakens the hysteresis
effect of palladium absorbing/desorbing hydrogen and affects the enthalpy and entropy changes of the formation of palladium hydride.

Key words: sponge palladium; tritium aging; thermodynamics
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