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Separation of Al;,Siz;oMny (X=0, 3, 7) supersaturated solid solutions
during annealing and its effect on electrochemical property
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Abstract: Alyy_,SizopMn(x=0, 3, 7, mole fraction, %) ribbons were prepared by melt spinning. The differential scanning
calorimetry (DSC) curves of the ribbons were measured. The ribbons were annealed at 523, 593 and 673 K, respectively.
The phase constitutions and the electrochemical performances responsible to Li-ion batteries properties were analyzed.
The results show that a-Si will precipitate from the supersaturated solid solution when the temperature is 523 K, and the
Al/Si/Mn ternary intermetallic compound forms after the melt-spun ribbons are heated to 593 K. The addition of Mn can
increase the supersaturation degree of solid solution, and the supersaturated solid solution is more stable compared with
the Al;(Si3o binary alloy. When the ribbons are annealed at 673 K for 4 h, a pulverization can clearly be observed during
Li charging and discharging. As a result, the electrochemical cycling performance will fad much rapidly compared with
as-quenched ribbons.
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Table 1 Heat releases of melt-spun Al-Si-Mn alloys during

heating
Composition Heat release/(J-g ')
AlySizg 24.04
Alg7SizpMn; 38.30
Alg3SizpMny 71.54
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