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A Study on the Thermal Cycling Effect on the Hydrogenation Kinetics of Mg, Cu

Jeong-Seb Han

Dept, of Ocean Engineering, Dong-A University, Pusan

Abstract: The effect of thermal cycling on the hydrogenation characteristics of the Mg, Cu-H system
was investigated in order to study of intrinsic degradation of the system,

The hydrogen storage capacity decreased with thermal cycling from 575°K to 663°K. By the ther-
mal analysis it is found that stable MgH, hydride is formed during thermal cycling. With a heat treatment
at 693°K at a hydrogen pressure of 16 atm, the hydrogenation rate drastically decreased. From these

observation, it isuggested that the intrinsic degradation of Mg, Cu system results from mainly the forma-

tion of stable MgH, hydride phase.
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Table 1. Thermai cycling condition of Mg, Cu

Time for absorption : 30 min
Time for desorption : 30 min
Range of pressure : 175+ 1.5 atm
Range of temperature: 573 — 663°K
Time for heating : 3 min

(578 — 663°K)
Time for cooling : 3 min

(663 — 573°K)
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Fig. 1. The variation of the absorption rate by
the absorption-desption cycle at 573°K.
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Fig. 2. The variation of the desorption rate by
the absorption-desption cycle at 663°K.
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Fig. 3. The variation o the amount of hydrogen
absorbed by the thermal cycle.
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Fig. 4. The change of reaction rate by the absor-
ption cycle.
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Fig. 5. Thermal analysis of degraded Mg, Cu
hydride at 3°K/min heating rate.
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Fig. 6. Thermal analysis of Mg, Cu hydride at
3°K/min heating rate.
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Photo. 1 Surface morphology of Mg, Cu before
reaction.

Photo. 2 Microstructure of Mg, Cu after 35 cy-
cle.
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Photo. 3 Surface morphology of Mg, Cu after

35 cycle.

Photo. 4 Surface morphology of Mg, Cu after
252 cycle.
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