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Effect of temperature on hydrogen generation performance of

Al-Ga-Mg-Sn aluminum alloy

ZHANG Jian-bin, LIU Jun-jun, LIU Zhi-dong, JIAO Kai, SHANG Tian-peng

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: Hydrolytic hydrogen generation with aluminum-based materials has broad application prospect.
Five new Al-Ga-Mg-Sn aluminum alloys were prepared by means of electric furnace melting, the organiza-
tion and structure of those alloys in as-cast state were characterized with analysis means such as optical mi-
croscopy (OM), scanning electron microscopy (SEM) and X-ray diffractometry (XRD), and hydrogen
generation rate and hydrogen generation yield of aluminum alloy in tap-water were tested at 50, 70, and 90
°‘C with hydrogen generation device. The result indicated that the organization of Al-Ga-Mg-Sn aluminum
alloy would consist of aluminum matrix and Mg, Sn and the hydrolyzate would mainly be AIOCOH). For
the samples with identical composition, hydrogen generation rate and hydrogen generation yield would in-
crease with temperature. The hydrogen generation rate and the hydrogen generation yield for the samples
with different composition at the same temperature would be related to the volume-fractions of the low-
melting-point element Ga and the Al (s) and Mg, Sn in the alloy phase. Further analysis found that the ki-
netics of hydrogen generation would obey the linear rule, i.e. the hydrogen generation rate of the same
sample would be directly proportional to the temperature and it could be fitted and verified based on exper-

imental result.
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