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ABSTRACT Hydrogen storage alloys La(Ni, Sn)s;,(2z=0.1—0.4) with CaCus—type structure were
prepared by arc melting and melt-spinning. Morphologies, crystallites and crystal structures of these
alloys were studied by X-ray diffraction (XRD) and scanning electron microscopy (SEM). XRD Rietveld

refinement results indicate that there are lots of Ni-N1 “ dumbbells ”

distributed along c—axis in the

crystal structure of the alloy prepared by casting. The nanometer scale crystallites in the as—cast alloy
are flat, while the grains observed by SEM take on the form of dendrite. Besides the La—INi-Sn ternary
phase, some LaNis and metallic Sn were also found for the as—cast alloy. As increasing cooling rate,
the size of crystallites of rapidly solidified alloys along (001) is enlarged obviously in comparison with
that along (100). SEM results indicate that the grains of the alloys prepared at higher cooling rates

(10, 15, 20 m/s), are small dendrite and columnar.
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#& 1 LaNig g305n0.314 SEM MIEFEHEH
a Table 1 Structural parameters of LaNis g30Sno.314 alloy (P
. 6/mmm, a=0.50682 nm, ¢=0.40521 nm)
1 L 1 L "
20 40 60 80 100 120 Atom Wyck off =z y z Anisotropic thermal
26, deg site parameter, 10~2 nm?
n XED ) B Bss
Bl 1 AT SR I
Bl RRasasn Bk La la 0 0 0 00042  0.0267
Fig.1 XRD patterns of the rapidly solidified and as—cast Ni(1) - 2% 1/3 2/3 0 0.0087 0.0016
11
areys _ Ni(2) 3g 05 0 05 0.0049  0.0049
(a) cooling rate 5 m/s  (b) cooling rate 10 m/s *
(c) cooling rate 15 m/s  (d) cooling rate 20 m/s Sn 3¢ 05 0 05 0.0049 0.0049
(e) as—cast Constraints were used: By; = Bas = 2812, B1js = Bag =0
F£ 2 AFRABEFETHESEA Rietveld BIELR
Table 2 Rietveld refinement results for the alloys prepared by different solified conditions
Solidified Phase Phase a,nm ¢, nm Composition® . Structural formula Rbb
condition abundance, mol%
As—cast A 50.92 0.50717 0.40565 LaNig.712Sn0.651 Lao_g51Ni(0.0493)2Ni4_335no_619 0.037
B 48.61 0.50339 0.40030 LaNig ©0.049
C 0.47 Sn 0.076
5 m/s A 100 0.50544 0.40521 LaNig 830Sng.314 Lao‘gggNi(0.0202)2Ni4,698n0.310 0.024
10 m/s A 66.08 0.50670 0.40511 LaNig.7435n0.365 Lao,935Ni(0_0152)2Ni4_548n0_360 0.018
B 33.92 0.50399 0.40175 LaNig 0.021
15 m/s A 90.50 0.50696 0.40531 LaNig.812Sn9.372 Lao_974Ni(o_0256)2Ni4_54Sno_362 0.020
B 9.5 0.50318 0.40002 LaNig 0.024
20 m/s A 91.67 0.50682 0.40522 LaNig g105n0.319 Lao.0s2Ni(g.0181)2Nia.695n0.313 0.015
B 8.21 0.50311 0.39985 LaNis 0.025

a: For La—Ni-Sn alloys, compositions are determined by the occupancy of Sn atom
[0 — Tl ) . - R
b: Ry = "01 ke , where I,o and I, are the measured and calculated integrated intensities of reflection k,
k0
respectively
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Fig.3 Description of the unit cell of La(Ni, Sn)s4, alloys
with Ni-Ni dumbbell (Sn distributes randomly at the
3g (1/2, 0, 1/2) site)
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Table 3 The anisotropic crystallite sizes of La(Ni, Sn)s4z

alloys prepared at different cooling rates

(hkl) - Crystallite size, nm
As—cast 5m/s 10m/s 15m/s 20 m/s

100 24.0 23.6 20.1 35.6 40.2
001 25.8 15.0 29.3 70.5 79.1
101 16.0 20.0 20.2 26.7 26.4
111 17.2 22.0 18.7 22.9 22.9
201 18.1 22.4 18.7 23.9 24.5
102 20.3 17.0 24.8 48.2 52.0
210 24.0 23.6 20.1 35.6 40.2
112 16.5 19.3 21.0 30.3 30.6
211 19.8 22.9 19.0 26.9 - 28.6

4 AR EERH &S SHBE AN aER

Fig.4 SEM images of the cross—section of the alloys as—cast (a) and prepared at cooling rates of 5 m/s (b) and

15 m/s (c) (upper surfaces to be free ones in Fig.4b, ¢)
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