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Effects of Oxide Layer on Deuterium Absor ption
and Desor ption Kinetics of Titanium( )
—DPeuterium Absorption Kinetic
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Abstract : The deuterium absorption behavior of titanium and titanium with oxide layer in a
constant volume system was investigated in the temperature range of 475 to 680 . A
method of the reaction rate anayss was used and examined for determining the rate con-
stant. The activation energy vaues obtained by this anayss for absorption of titanium and
titanium oxided for 2 and 5 h at the temperature of 400  are (112 +2) ,(181 +4) and
(115£3) kJ/ mol , regectively. Thicker the surface oxide layer of titanimis, larger the acti-
vation energy vaues are. The experimented results prove the oxide layer has the property of
blocking deuterium.
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Fig.1 Measuring system of thermodynamics and kinetics parametersfor meta hydride
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Fg.2 Deuterium absorption curvesof three typesof titanium at various termmperature
a— ;b——400 5h ;c——400 2h
1—475 ;2—540 ;3—b59%0 ;4—640 ;5—680
1 n(D)/ n( M)
Table 1 Deuterium absor ption volume and n(D)/ n(M) of specimens in various temperature
T(K) / Pa T(K) n(D)/ n(M)
748 813 863 913 953 748 813 863 913 953
1958 1465 1238 1078 973 0.89 0.67 0.57 0.49 0.44
400 5h 1913 1385 1 092 1 064 959 0.87 0.63 0.50 0.49 0.44
400 2h 1905 1318 1185 972 692 0.87 0.60 0.54 0.44 0.32
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Fig.3 Kinetic of the deuterium abomption of three typesof titanium
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Table 2 Rate congtant k, of specimensat various temperature
T(K) ki st
748 813 863 913 953
0.000 784 2 0. 009 33 0.014 12 0.027 87 0. 052 61
400 5h 0. 000 369 3 0. 004 710 0. 016 64 0.027 08 0. 046 99
400 2h 0. 001 480 0. 007 810 0.031 29 0. 053 64 0.071 29
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