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Abstract: As the lightest metal structural material, Mg alloys have been increasingly applied in lightweighting. Owing to
the lower electrode potential and higher hydrogen storage, Mg alloys can also be used in energy materials. The research of
Mg alloys as hydrogen storage materials and battery materials is reviewed, focusing on the modified method and prepara-
tions of Mg-based hydrogen storage materials. In addition, applications of Mg alloys in secondary battery and fuel battery
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materials are also discussed.
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Table 1  Structure and hydrogen storage properties of typical
metal hydrides

Type Metal Hydrides Structure Mass/%  P.,/MPa
AB; LaNis  LaNisHg Hexagonal 1.4 0.2
AB, CaNi;  CaNizH, , Hexagonal 1.8 0. 05
AB, ZtV,  ZrV,Hgs Hexagonal 3.0 1~0.8
AB TiFe TiFeH,; ¢ Cubic 1.9 0.5
A,B Mg,Ni  Mg,NiH,  Cubic 3.6 0.1
Solid  Ti-V-based Ti-V-H, Cubic 2.6 0.1

Solution Mg MgH, Hexagonal 7.6 0.1
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Fig. 1 The A, B element replacement diagram
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Fig. 2 SEM micrographs of the Mg nanowires with different diameters
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Fig. 3 Hydrogen desorption curves of Mg nanowires at different
temperatures; (a) 30 ~ 50 nm diameter, (b) 80 ~

100 nm diameter, and (c¢) 150 ~170 nm diameter
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Table 2 Summary of the complex hydrides and chemical hydrides

Reactions Mass/ % Temperature/C *
Amides-hydrides
LiNH, +2LiH = Li,NH + LiH + H, = Li; N + 2H, 10.5 150 ~ 450
CaNH + CaH, = Ca,NH + H, 2.1 350 ~ 650
Mg(NH, ), +2LiH = Li,Mg(NH), +2H, 5.6 100 ~250
3Mg(NH, ), +8LiH =4Li, NH + Mg, N, +8H, 6.9 150 ~300
Mg(NH, ), +4LiH = Li; N + LiMgN +4H, 9.1 150 ~300
2LiNH, + LiBH,—"Li; BN, Hg " —Li; BN, +4H, 11.9 150 ~350
Mg(NH, ), +2MgH,—Mg;N, +4H, 7.4 20"
2LiNH, + LiAlH,—LiNH, +2LiH + AIN +2H, = Li;Al + N, +4H, 5.0 20** ~500
3Mg(NH, ), +3LiAIH, —>Mg; N, + Lis AIN, +2AIN +12H, 8.5 20%* ~350
Mg(NH, ), + CaH, —>MgCa(NH), +2H, 4.1 20** ~500
NaNH, + LiAlH,—NaH + LiAl;, ;3 NH +0. 67Al +2H, 5.2 20**
2LiNH, + CaH, = Li,Ca(NH), +2H, 4.5 100 ~330
4LiNH, +2Li; AlHy—Li; AIN, + Al +2Li,NH +3LiH +7. 5H, 7.5 100 ~ 500
2LiBN;H,;, +3MgH, —2Li; BN, + Mgz N, +2LiH + 12H, 9.2 100 ~ 400
Borohydrides
2LiBH,—2LiH +2B +3H, 13.6 200 ~ 550
2LiBH, + MgH, =2LiH + MgB, +4H, 11.5 270 ~440
Mg(BH, ),—MgB, +4H, 14. 8 290 ~500
3Mg(BH, ), - 2(NH;) —Mg;B,N, +2BN +2B +21H, 15.9 100 ~400
Ca(BH,),—CaH, +2B +3H, 8.6 300 ~ 500
Zn(BH,),—Zn + B,H¢ + H, 2.1 90 ~ 140
Ammonia borane and amido boranes
nNH;BH;—(NH,BH, ) , + nH,—(NHBH) , +2nH, 12.9 70 ~200
LiNH, BH;—NaNBH +2H, 10.9 75 ~95
NaNH, BH;—NaNBH +2H, 7.5 80 ~90
Ca(NH,BH;),—Ca(NBH), +4H, 8.0 90 ~ 245

I

Note : * experimental observation ;
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Fig. 4  Simplified schematic of magnesium-air fuel cell
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