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Thermal dehydrogenation behavior of TiH, and
its dynamics calculation
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Abstract: Thermal dehydrogenation of TiH, is a key step in the manufacture of foamed aluminum and other powders
metallurgy (PM) parts when TiH, powders are used as raw materials. With the test results of TiH, thermal
decomposition in argon atmosphere obtained by XRD and DSC techniques, its thermal dehydrogenation process can be
divided into three steps, namely, TiH, — TiH; s— Ti (with H in solution) — Ti. The thermal decomposition dynamics
calculation of titanium hydrides was conducted by both individual scanning rate method and multiple scanning rate
method. It is found that the transformation mechanism of TiH, — TiH, 5, TiH, s — Ti (with H in solution) and Ti(with H
in solution) — Ti are of spherical symmetric boundary reaction, chemical reaction and three-dimensional spherical
symmetric diffusion, respectively, and their opposite dehydrogenation activation energies are 240, 190 and 145 kJ/mol,

separately. Multiple scanning method was finally proposed in dynamics analysis of TiH, thermal decomposition for

more reasonable results fitted with reality in comparison with individually scanning rate method.
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Fig. 1 XRD patterns of TiH, at different heating temperatures
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Fig. 3 Decomposition rate curves of three dehydrogenation

stages of TiH, at different heating rates

18
15k — 10 C/min
~ ----20 "C/min
=
S 9
< 3r , e
OF First stage Second stage Third stage

700 800 900 1000 1100 1200
Temperature/K
4 AFTHREAE T TiH, 3 MR B DTG ik
Fig. 4 DTG curves of three dehydrogenation stages of TiH, at

different heating rates
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Fig. 5 Apparent activation energy of each dehydrogenation
stage of TiH,: e—Kissinger-Akahira-Sunose; M—Friedman-

Reich-Levi; A—Flynn-Wall-Ozawa
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