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Fig.2 XRD patterns of samples
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Fig. 4 OM micrographs and SEM images of as-cast samples: (a) H1, OM; (b) H2, OM; (c) H3, OM; (d) H4, SEM; (e) H5, SEM; (f)

H6, SEM
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Table 1 EDS results of H5 shown in Fig.5

Point Mole fraction/%

No. Al Mg Sn Ga
1 92.46 3.92 0.14 3.48
2 0.91 67.76 30.24 1.09
3 0.85 69.92 28.16 1.08
4 15.91 28.78 0.61 54.70
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Table 2 Hydrogen generation rate and hydrogen yield of samples at different temperatures

Sample Hydrogen generation rate/(mL-min ') Hydrogen generation volume/(mL-g ")

No. 30 C 50 C 70 'C 90 C 30 C 50 C 70 C 90 C

H1 0 0 1.3842 49138 0 0 877.5637 961.5613
H2 0 0 1.5056 5.0345 0 0 904.7880 981.1760
H3 0 0.5910 1.8540 5.1810 0 512.1820 934.5953 987.8803
H4 0 0.6924 1.9928 5.4230 0 588.5597 938.4957 1001.7543
H5 0.2137 0.8543 2.0714 5.9230 666.6667 769.7753 895.5860 1027.0893
Hé6 0.3202 1.0585 2.5410 6.1743 711.0720 859.4540 969.1170 1064.8862
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Table 3 Fitting results related parameters shown in Fig. 8

Sample No. EJR In 4 r
H1 7903.31 23.36 -
H2 7 530.26 22.35 -
H3 6504.18 19.60 0.999 51
H4 6 039.14 18.31 0.999 34
H5 5982.66 18.24 0.994 53
H6 5377.03 16.63 0.998 11
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In /=-5377.03/T+16.63, &% =0.99811.
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Hydrogen generation by hydrolysis of
Al-Ga-Mg-Sn multi-element aluminum alloy

ZHANG Jian-bin, LIU Zhi-dong, YAO Bing-nan, WEI Mei, LI Qing-lin

(State key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)

Abstract: Six kinds of Al-Ga-Mg-Sn multi-element aluminum alloys with different compositions were prepared by
crucible resistance furnace. The microstructure and phase composition of as-cast aluminum alloy, the phase composition
of the hydrolyzate, the hydrogen generation rate and hydrogen yield in pure water at 30, 50, 70 and 90 C were
investigated by means of optical microscope (OM),scanning electron microscopy (SEM),X-ray diffraction (XRD) and
hydrogen generation performance test device. The results indicate that the as-cast Al-Ga-Mg-Sn multi-phase aluminum
alloy consists of an aluminum matrix phase, Mg,Sn and Ga,Mg phases and the hydrolyzate is mainly AIO(OH).The
hydrogen generation rate and hydrogen yield increase with the increment of temperature for the same composition. At the
same temperature, for the samples with different compositions, the content of the low melting point element Ga, the
proportion of the aluminum matrix phase and the second phase in the alloy phase depend on the hydrogen generation rate
and hydrogen yield. The starting temperature of hydrogen generation is mainly determined by the content of low melting
point elements Ga and Sn. Further analysis finds that the hydrogen generation rate & and thermodynamic temperature 7'
obey Arrhenius formula, namely the In & is linear with 1/7 after hydrogen generation by hydrolysis occurring.

Key words: aluminum alloy; hydrolysis; hydrogen generation rate; hydrogen yield; temperature
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