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The as-cast alloy with the composition of Lag7oNi, 45C0g75Alg30Was prepared by
melting. La-Mg-Ni-based Lag70Mgo3Ni;45C0g75Aly30 hydrogen storage alloy
has been synthesized by milling blending of the as-cast alloy andelemental Mg,
followed by an annealing for x (x= 2, 4, 6 and 8 h) at 600°C. The effect of an-
nealing time on the structure and electrochemical properties of
Lag70Mgo3Nip45Cop75Alg30 hydrogen storage alloy was investigated. The re-
sults showed that the Lag;0Mg;Ni;45C0075Alg30 alloys contain the LaNis
and (La,Mg)Ni;. The maximum discharge capacity of the
Lay 70Mgo3Ni, 45Cog 75Aly 30 alloy increases first and then decreases with in-
creasing annealing time. The maximum discharge capacity of alloy reaches
the optimumwhen x is 4 h. The cyclic stability of the
Lag 70Mgo3Ni, 45Cog 75Aly 30 alloy for a longer annealing time is better than
that of the alloy for a shorter annealing time.
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CmnaB ¢ coctaBoM Lag7Nip45C0g75Aly 30roTOBIIIN ITyTeM ImiaBieHus. La-Mg-
NinLag 70Mgg3Ni; 45C0g 75Alg 30CTIIaB U1 XpaHEHUS BOIOPOIAa CHHTE3UPOBAH
ImMyTeéM pasmoJia npru CMEUICHUHN B JIUTOM CILJIaBE C BHCMCHTapHLIMMg, C IIOCJIC-
JIYIOIIMM OT)KUTOM TIpH pa3HbIX BpeMeHax omkura X (x = 2, 4, 6 u 8 u) npu
temnepatype 600 °C. Bpo ucciaen0BaHOBIUSHUE BPEMEHHM OTKUTA Ha CTPYK-
TYpY | 3JIEKTPOXMMHUUECKHE CBOIMCTBA CILUIaBa sl XpaHeHHs Bojopoa. Pe3yib-
TaThI MOKA3aQJIH, 4TO CIUaBhbl comepxkaTt LaNis u (La, Mg),Ni;. MakcumanbHas
paspsaaHasd EMKOCTb U3 CIlJIaBa BO3PACTACT, 4 3aTEM YMCHbIIACTCA C YBCJIMYCHU-
€M BPECMCHU OTXKUTIA. MakcumansHas paspsaaHas €MKOCTH CIlJlaBa JOCTUTACT
ontuMyMa, korma x=44. [[ukmudueckas cTaOWIBHOCTH MOJYYCHHOTO CIUIaBa B
TEUCHNUEC BPEMCHU JIy4llIC, YE€M Y CIUIaBa C Ooiee KOPOTKHUM BPEMCHEM OTXKUTIA.
Kniouesvie cnosa: La-Mg-Ni cnnaB 11 XpaHeHUS] BOJOPOJA,BpeMs OT)KHra,
MUKPOCTPYKTYPa, IEeKTPOXUMHUECKHE CBOICTBA.

1. Introduction

In recent years, the superlattice structure La-Mg-Ni-based hydrogen
storage alloyshows considerable potential for hydrogen storage due to
their relatively high hydrogen storage capacity, low cost and good acti-
vation performance [1-3]. However, La-Mg-Ni-based alloy has not been
commercialized because of its difficult synthesis and poor electrochemi-
cal cyclic stability [4,5]. The La-Mg-Ni-based Lag70Mgo30Ni2.45C0¢.75
Aly3o hydrogen storage alloywas synthesized by a new method in this
work. Firstly, other alloy elements without metal Mg in the La-Mg-Ni-
based alloy were melted by melting method and the as-cast alloy was
obtained. Secondly, the La-Mg-Ni-based alloy powders were prepared by
high-energy milling the mixture of the as-cast alloy and a certain amount
of Mg. Finally, the above milled La-Mg-Ni-based alloy powders were
annealed at 600°Cfor different annealing time. The effect of annealing
time on the structure and electrochemical properties of the La-Mg-Ni-
based alloy is studied in detail.

2. Experimental

The Lag70Niy45C0075Alg 30 as-cast alloy was prepared bymelting. The
powders of that were mixed with an appropriate amount of Mg powders
in accordance to Lag;0Mgg3Niy45C0g75Aly30. The obtained powder mix-
tures with the composition of Lag70Mgo3Niy45C0075Aly30 Were subse-
quently milled in milling machine for 2 h. After milling, the milled
powders were annealed at 600°C for x (x= 2, 4, 6 and 8 h)under the argon
atmosphere. The phase composition of the sample was performed by
XRD. The morphology of the sample and the corresponding Mg element
distributing in the sample was characterized by SEM. The measurement
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of the electrochemical property of sample was the same with our pre-
vious study [6].

3. Results and discussion

The XRD patterns of samples are shown in Fig. 1. It can be found
that only LaNis phase is observed in the as-cast Lag70Ni.45C00.75Alo 30
alloy. However, the Lag70Mgo3Ni5.45C00.75Alg 30 alloys consist of the La-
Nis main phase and a small amount of (La,Mg),Ni; new phase. Fig. 2
presents the SEM micrographs and the corresponding Mg element distri-
bution of the Lao,70Mg0,3Ni2,45C00,75A10,3oalloy annealed for different an-
nealing time. The bright spots in the micrographs are just the Mg ele-
ments distribution in the alloys. It can be observed from Fig. 2 that the
morphologies of the alloys exhibit an alveolate surface morphology.
Moreover, the bright spots in the micrograph of the alloy annealed for 4
h obviously increase. It implies that the content of Mg is most abundant
in the alloy annealed for 4 h.

¢ —(LaMg),Ni, - LaNi,

Intensity (a.u.)
f
=

W
f\ As-cast

20 30 40 50 60 70 80
26 (degree)

Fig. 1 XRD patterns of the as-cast Lag 79Ni, 45Co0p75Al30 and
Lay 70Mgg 3Ni; 45C00 75Aly 39 alloys

Fig. 2 SEM micrographs and the corresponding Mg elementdistributing of the
La0,70Mg0,3Ni2,45C00,75A10,30 alloys annealed for different time
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Fig. 3 shows variations of discharge capacity with cycle number for
the Lag70Mgo3Nis45C0075Alg 30 alloys. The main electrochemical proper-
ties of the alloys are summarized in Table 1. It can be seen that the alloys
showed good activation performance.The maximum discharge capacity
of the alloy first increases then decreases with increasing annealing time.
The maximum discharge capacity of the alloy annealed for 4 h attained a
maximum value. The content of Mg in the alloy is directly related to an-
nealing time. The above result indicates that appropriate content of Mg
in the alloy can effectively improve the discharge capacity of the alloy.
Furthermore, the capacity retaining rate of the alloy annealed for longer
time (6 h and 8 h) is obviously higher than that of the alloys annealed for
shorter time (2 h and 4 h). The improvement of cycling stability of the
alloy might be mainly attributed to a smaller quantity of Mg in the alloy
caused by annealing for a long time, because the more content of magne-
sium in the alloy exists, the worse cyclic stability of the La-Mg-Ni-based
alloy follows.
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Fig. 3 Variations of discharge capacity with cycle number for the
Lag 70Mgo3Niz.45C00.75Alg 30 alloys
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Table 1
The main electrochemical properties
of Lag 70Mgo 30Ni 45C00 75Alg 39 alloys

Sample N Conax / Coo 1 ( Seo/
s ¢ (mAb/g) mAh/g) (%)

x=2h 2 293.7 234.6 79.8

x=4h 3 313.5 247.8 79.0

x=6h 2 298.2 247.8 83.1

x=8h 2 279.6 230.3 82.3

4. Conclusions

A novel preparation method for the La-Mg-Ni-based alloy was pro-
posed in this paper. The structure and electrochemical properties of the
prepared alloys have been examined. The conclusions can be summa-
rized as follows: the Lay70Mgo30N1245C0¢.75Alo30 alloys all were com-
posed of LaNis phase and (La,Mg),Ni; phase. The maximum discharge
capacity of the alloy first increases then decreases with increasing an-
nealing time. Thecapacity retaining rate of the alloy annealed for longer
time is obviously higher than that of the alloys annealed for shorter time.
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