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Preparation of Al-Ca alloys and their properties for
hydrogen generation through hydrolysis

HAO Ming-ming, CHEN Xing-yu, ZHAO Zhong-wei, TIAN Zhong-liang

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: A novel material for fast generating hydrogen by splitting water, Al-Ca alloy, was prepared by mechanical
ball-milling. In order to improve the hydrogen generation of alloy, NaCl was added as the activation modifier during the
process of ball-milling. The research results show that the addition of NaCl can resist the agglomeration of alloy powder
and improve hydrogen yield. The hydrogen generation rate and hydrogen yield increases with increasing NaCl addition,
ball-milling time and Ca content. When the addition amount of NaCl is 7%, Al-20%Ca-7%NaCl alloy is prepared, and

the hydrogen yield can reach 100% after reacting with water for 1 200 s.
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Fig. 2 Effect of Ca content and ball milling time on ultimate

hydrogen yield of Al-Ca alloy

PR . WPMAUERES 30 min J5, 7% 5%Ca 14
GIVPFARE KRN, T Ca FHEHM 20%5 4 i 25
U R LA E] 21%. X2 K Ca F R INAY
ot TRE e S A ke 29 AL i O I BB ) A oy L A i |
JR pH Fhim, ARITIHBREAGES TSR, (e
LK N . 2444 Ca S EAMFEN, HEES™
|2 A B P I [ (1 B T PRI 181 3 sy
Al-15%Ca & aEREEA RN ] F R IES. B 3 %
WY, <ok ASRURE JST B ER S IR 8] P ZE A AN KT A2 K

B3 AFBREEIN R Al-15%Ca &8 )& B3

Fig. 3 Surface morphologies of Al-15%Ca alloy ball milled for different times: (a) 10 min; (b) 18 min; (¢) 30 min; (d) 60 min
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Fig. 4 Effect of NaCl addition amount on hydrogen

generation of Al-10%Ca alloy
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Fig. 5 SEM images of Al-20%Ca-7%NaCl ball milled for different times: (a) 10 min; (b) 18 min; (¢) 30 min; (d) 60 min
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Fig. 7 Surface morphologies of Al-Ca alloy with different Ca
contents modification by adding NaCl: (a) Al-10%Ca-7%NacCl;

(b) Al-20%Ca-7%NaCl
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Fig. 8 Effect of Ca content on hydrogen generation of Al-Ca
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Fig. 9 Effect of NaCl addition and ball-milling time on hydrogen generation of Al-Ca alloy: (a) 5%Ca; (b) 10%Ca; (c) 15%Ca;
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