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Effect of heat oxidation treatment on gas release behavior of TiH:

GAO Hong-wu, LIU Shrkui, ZHAO Yanbo, LIU Shumrhua, LI Chang-mao
(Department of Material Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract: The releasing hydrogen behavior of TiH2 was studied by collecting gas directly and XRD analysis when
TiH:> was heated in the atmosphere. The results show that TiH2 releases hydrogen in Ar atmosphere when the heat-
ing temperature is above 450 ‘C. The starting temperature of phase change from TiH1.97 and TiH1.92 to TiH1.5 in-
creases obviously, indicating that the oxides can slow the release of H2 obviously. Furthermore, the effect of heating
temperature on the release of H2 is bigger than that of the heat preservation time. There is an obvious color change
from grey to golden green, yellow, purple, and then to blue with the temperature and heat preservation time chan-

ging when heating TiH» in the atmosphere, which shows the change of thickness of oxide and phase, and presents a

gradual oxidation process.
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Fig. 1 Principle chart of equipment
(a) —Chart of oxidation equipment;
(b) —Chart of releasing H2 equipment
1, 11 —Tube furnace; 2, 12 —Sample; 3 —Quartz tube;
4, 14 —Thermocouple; 5, 15 —Temperature control system;
6 —Movable soft pipe; 7 —Gas collecting pipe;
8 —T hree-way valve; 9 —Cooling groove;

10, 13 —Two way valve
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Table 1 Experimental parameters

H eating H eating XRD analysis XRD analysis
temperature®/ time®/ temperature in  temperature
C min Ar® C in Air® C
350 5 500 350
400 10 600 500
450 20 660 600
500 30 800 660
550 40

(D Heating time: 10 min; @ H eating temperature: 500 C;
® H eating speed: 20 ‘C/ min; heating time: 10 min
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Fig.2 Curves of hydrogen releasing for
TiH2 samples as received and

pre-heated in air at different temperatures
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Fig. 3 XRD patterns for TiH2 samples
as received and pre-heated in argon at

different temperatures
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temperature of TiH2
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Fig. 5 XRD patterns for TiH2 samples
as received and pre-heated in

air at different temperatures
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