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Abstract: The pure MgH,, MgH,-10% graphite (mass fraction) and MgH,-10% graphene hydrogen storage systems were
prepared by mechanical ball-milling technology with two kinds of carbon materials such as graphite and graphene as the
dopants. Using the XRD, SEM, DSC-TG experimental testing methods in combination with the first-principle
calculations with the atomic scale simulation ability, the influence of carbon materials doping on the dehydrogenation
properties of MgH, and the micro-mechanism were investigated. The results show that the doping of a little graphite or
graphene lowers the dehydrogenation temperature of MgH,. By contrast, the doping effect of graphene is relatively better
and it lowers the initial dehydrogenation temperature of MgH, by about 33 . Besides, graphite and graphene play the

role of structural confinement since they inhibit powder agglomeration during ball-milling, which is beneficial to
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accelerating hydrogen desorption. The first-principle calculations show that the doping of carbon materials weakens the

bonding strength between Mg and H, which results in the reduced dissociation energy of H atoms from MgH, matrix.

This may be the intrinsic reason for improving dehydrogenation properties of MgH, with carbon materials doping.
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Table 1 Particles size and purity of experimental raw
materials

Material Particle size/um Purity (mass fraction)/%

MgH, 75 98

Graphite 75 99

Graphene 75 99

2 3

Table 2 Compositions and mass ratios of three samples

Sample No. Composition Mass ratio
1 MgH, w(MgH,)=100%
2 MgH,+Graphite =~ m(MgH,):m(graphite)=9:1
3 MgH,+Graphene m(MgH,):m(graphene)=9:1
12

MgHz
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Fig. 1 XRD patterns of pure MgH, systems before (a) and
after (b) ball-milling
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3 MgH, MgH,+ MgH,+ SEM
Fig. 3 SEM images of ball-milled pure MgH, ((a), (b)), MgH,+graphite ((c), (d)) and MgH,+graphene ((e), (f)) systems: (a), (¢),
(e) Low magnification; (b), (d), (f) High magnification
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Fig. 4 DSC curves of ball-milled pure MgH,, MgH,+graphite

and MgH,+graphene systems
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Fig. 5 TG curves of ball-milled pure MgH,, MgH,+graphite

and MgH,+graphene systems
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