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Effects of melt-spinning velocity on microstructure and
electrochemical properties of (Mg706Nizg4)9,Lag alloys
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Abstract: Hydrogen-storage (Mg ¢Ni4)ooLag alloys were prepared by melt-spinning. The effects of velocities of
cooling roll on the microstructures and electrochemical properties for the as-quenched ribbons were investigated. The
results show that the microstructure is transformed from nanocrystallization to amorphous phase, the degree of
short-range order and the discharge-capacity increases with increasing the velocity of cooling roll for (Mg7o6Niyg 4)92Lag
alloys. The highest discharge capacity reaches 568.5 mA-h/g for (Mg ¢Niyg4)e,Lag sample at the velocity of 21.8 m/s.
The capacity conservation rate of the alloy is 79.3% after 20 cycles. It is obvious that Mg,NiH, phase is major product
with many amorphous phases during the charging process. Cyclic voltammetry results indicate significant peaks
responding to oxidation and reduction reactions, and the difference between peak potentials is small, which means good
reversibility of the electrode during the charge/discharge reaction.
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Fig.1 XRD patterns of (Mg7o¢Nizg4)9,Lag alloys prepared at

different melt-spinning velocities
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Table 1 Short-range orders of amorphous alloys prepared at

different melt-spinning velocities

Melt-spinning velocity/(m-s ") 6.4 12.8 21.8

Short-rang order/nm 1.100 1.077 1.059
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Fig.2 TEM images and electron diffraction patterns of as-quenched (Mg Nisg4)9rLag alloys prepared at different melt-spinning

velocities: (a) 5.2 m/s; (b) 6.4 m/s; (c) 12.8 m/s; (d) 21.8 m/s
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Fig.3 Cycle properties curves of (Mg7qNiz4)9oLag samples

prepared at different cooling roll velocities
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Fig.4 Relationship between discharge capacity and cooling

roll velocity of (Mg ¢Niyg 4)92Lag samples
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Fig.5 XRD pattern of amorphous (Mg ¢Niyg4)9,Lag alloy
after being charged for 6 h during the 3rd cycle
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