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Fig. 1 Schematic of hydrogen gas storage equipment
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Fig. 2 XRD patterns of MgNi;_ , Cr,
before hydrogen storage
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Table 1 Average crystalline size of
MgoNii- , Cr, alloys after mechanical milling for 30 h

Sample Average size/ nm
MgoNi 47.17
Mg>Nip. 9Cro, 1 92.10
Mg>Nig sCryp 2 23.81
Mg>Nip. 7Cro. 3 61.07
o—MgNi  4—Mg;NiH,,,
o—
2 et Mg, Niy ;Cro 5
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Fig. 3 XRD patterns of MgNi;_ , Cr,
after hydrogen absorption at 210 C under
hydrogen pressure of 8 MPa
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Table 2 Relative content of hydride phases of
Mg,Nij_ ,Cr, alloys after hydrogen absorption ( %))

Monoclinic ~ Cubic

Sample MgNiH, MgNiH, MgNiHg e MgH,
MgNi 73.17  24.35 2.48 0
M g>Nig. oCro. 1 95.17 1.90 2.93 0
Mg,Nig gCro. > 100 0 0 0
Mg>Nig. 7Cro.3 61.20  23.87 .24 13.70

100 nm
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Fig.4 TEM image and electron
diffraction of balFmilled M g>Niy gCro. > alloy
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Fig. 6 Cyclic stability of Mg>Ni;_ ,Cr,
alloys for hydrogen desorption
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Hydrogen storage properties of nanocrystalline Mg,Ni
alloys with Cr additions

WANG Xiuli, TU Jiangping, ZHANG Xiao-bin, GAO Rong-gang, CHEN Chang-pin
(Department of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)

[ Abstract] Nanocrystalline Mg,Ni;_ ,Cr,(x= 0, 0.1, 0.2, 0.3) alloys were prepared by sintering with a mixture of Mg, Ni and
Cr powder at 550 C for 3 h and subsequent high energy mechanical milling for 30 h. Under hydriding at 210 ‘C and dehydriding at 250 C, ad-
dition of Cr to Mg;Ni alloy improves the hydrogen capacity. The nanocrystalline M g,Nip g§Crg » alloy exhibits the better hydrogen
storage properties and hydriding / dehydriding kinetics, with the first maximum desorption hydrogen content reaching to 3. 0% and
with the good cyclic stability. Mg,NiH, and M g,NiH(, 54 phases form during hydrogen absorption. T he nanocrystalline M g,Nig 7Crg, 3
could obtain the maximum hydrogen desorption without any activation but its cyclic stability is reduced due to M gH, phase formed
during hydriding-dehydriding cycles.

[ Key words] sintering; mechanical milling; hydrogen storage; MgyNi alloy; nanocrystalline
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