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Influence of aluminum additive on microstructure and
electrochemical properties of Co free ABs-type
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Abstract: The rare earth based overstoichiometric ABs type La(NiMn) o . Ali(5< a< 6, x= 0~ 0.5) hydrogen
storage alloys were prepared by rapid quenching. The effects of Al additive on the microstructures and electrochemi-
cal properties of the quenched alloys La(NiMn) o « AL (x= 0~ 0.5) were investigated comprehensively. The experi-
mental results show that the phase structures of the quenched alloys La( NiMn) ¢ » Al (x= 0~ 0. 5) are only com-
posed of CaCus type phase, both the lattice parameters and the unit cell volume increase with the increase of x. The
discharge capacities of the alloys decrease obviously and the cycle stability increases dramatically with the increase of
Al content. For alloys with x of 0.3 and at the relative lower quenching rate( 10~ 15 m/s), the maximum discharge
capacities of the quenched alloys reach 322 and 309 mA < h/g, respectively, the rates of capacity retention (Sis0) of
the alloys after 150 charge/ discharge cycles are about 93.5% ~ 95. 5% . After annealing at 400 'C, the discharge ca-

pacities of the quenched alloys are enhanced slightly, but the cycle stabilities are not influenced.
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Fig. 7 XRD patterns of

hydrogen storage alloys
(a) —Quenched with 35 m/s and annealed at 400 C;
(b) —Quenched
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£1 44 La(Ni, Mn)o . AL FIEALY B AHKI S A S5
Table 1 Lattice parameters of quenched alloys La(Ni, Mn)« Al and hydrides

al nm ¢/ nm V/nm?
Alloy (Aa/a)l%  (Ale)l% (AV/V)I%
Alloy  Hydride(B) Alloy  Hydride( B Alloy  Hydride( B

35m/s

x=0 0.50453  0.52987 0.40716  0.42531 0.08975  0.10341 5.02 4.46 15.22
x=0.2  0.50521  0.53067 0.40886  0.42783 0.09038  0.10435 5.04 4.64 15.45
x=0.3  0.50546  0.53042 0.40945  0.42872 0.09059  0.104 16 4.96 4.71 14.98
x=0.4  0.50542  0.52867 0.41037  0.42763 0.09078  0.10351 4.60 4.21 14. 02
x=0.5  0.50554  0.52804 0.41095  0.42748 0.09095  0.10322 4.45 4.02 13.49
x=0.3
Ascast  0.50584  0.53058 0.40516  0.42715 0.08978  0.104 14 4.89 5.43 15.99
10m/s  0.50543  0.53062 0.40935  0.42883 0.09056  0.10456 4.19 4.75 15.46
15m/s  0.50536  0.53044 0.40933  0.42875 0.09053  0.10447 4.96 4.74 15.41
20m/s  0.50520  0.53037 0.40940  0.42817 0.09048  0.10431 4.98 4.71 15.29
25m/s  0.50523  0.53035 0.40934  0.42765 0.09047  0.10417 4.97 4.47 15. 14
35m/s  0.50546  0.53041 0.40945  0.42872 0.09059  0.104 16 4.96 4.71 14.98
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Fig. 8 Morphologies of as cast and quenched alloys( x= 0. 3)
(a) —As cast; (b) —As quenched, 10 m/s;
(¢) —As quenched, 10 m/s; (d) —As quenched, 35 m/s
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Fig. 9 TEM images and SAED patterns of as quenched alloys(x= 0. 3) at different quenching rates
(a) =10 m/s; (b) —35m/s
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