~—
metals

Article

Study on Microstructure and Hydrogen Storage Properties of

MgsoNie-xAlxYs (x = 2, 4, 8) Alloys

Xia Dong %, Yiming Li 123*, Yutao Zhai ¢, Zhuocheng Liu 3, Guofang Zhang * and Fei Yang **

1 School of Materials and Metallurgy, Inner Mongolia University of Science and Technology,
Baotou 014010, China; xiad0424@126.com (X.D.); liuzhuo567@126.com (Z.L.); afang1001@126.com (G.Z.)
2 Key Laboratory of Advanced Metals and Materials of Inner Mongolia, Inner Mongolia University of Science

and Technology, Baotou 014010, China

3 Collaborative Innovation Center of Integrated Exploitation of Bayan Obo Multi-Metal Resources,

Inner Mongolia University of Science and Technology, Baotou 014010, China

4 Waikato Centre for Advanced Materials and Manufacturing, School of Engineering, University of Waikato,
Hamilton 3240, New Zealand; max_zhaiuniv5444@hotmail.com

* Correspondence: liyiming@imust.edu.cn (Y.L.); fyang@waikato.ac.nz (F.Y.)

Table S1. Crystal structures of intermetallic compounds in the present study.

Space Latter Parameter
Phase  group ad)  bA) @A)  a®)  pe)  y TCSD
Mg P6s/mmc 3.2061 3.2061 5.2091 90 90 120 77908
Mg2Ni P6222 5205 5205 13.236 90 90 120 30714
YMgNis  F-43m 7.01 7.01 7.01 90 90 90 107033
AINi Pm-3m 2.882 2882 2882 90 90 90 58037
AlLNi2Y P6/mmm 9.006 9.006 4.070 90 90 120 54425
MgoNiHo2  P6222 5256 5256  13.435 90 90 120 49534
Mg:NiHs Fm-3m 6508 6.508  6.508 90 90 90 38409
MgH>  P4/mnm 4514 4514 2992 90 90 90 161962
YH: Fm-3m 5.2032 52032 5.2032 90 90 90 44097
YH: P6s/mmc 3.672  3.672  6.646 90 90 120 41548
Table S2. Unit cell parameters of the original alloy.
Phase a(A) c(A)
Mg 3.2128 5.2129
Mg:Ni 5.2467 13.3660
Al AINi 2.9064
YMgNis 7.1266
Mg 3.2133 5.2122
MgoNi 5.2341 13.3653
Als AINi 2.8988
YMgNis 7.0941
Mg 3.2108 5.2098
MgoNi 5.2200 13.3800
Als ALNLY 9.0064 10675

(Since LPSO does not have a standard structure file, it is not possible to accurately determine the unit cell parameters.)
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Table S3. Kinetic data points.

Samples Temperature (K) Ink
473.15 -4.7489
MgsoNiuAl2Y4 523.15 -3.21363
573.15 -2.71963
473.15 -5.92776
MgsoNinzAlaY4 523.15 -4.19368
573.15 -3.82636
473.15 -5.74091
MgsoNisAlsY4 523.15 -3.96902
573.15 -3.10864
Table S4. Thermodynamic data points.
Samples Temperature (K) Pu(bar)
473.15 0.07
MgsoNiuAl2Y4 523.15 0.49
573.15 2.16
473.15 0.06
MgsoNinzAlaY4 523.15 0.42
573.15 1.92
473.15 0.06
MgsoNisAlsY4 523.15 0.20
573.15 1.90




