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Fig.1 SEM images of pure MgH- (a, b) and MgH.-Graphene (c, d)
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Fig.2 XRD patterns of pure MgH, (a) and MgH,-Graphene (b)
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Fig.3 DSC curves of pure MgH; and MgH,-Graphene
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Fig.4 SEM images of MgH2-Ni system
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Fig.5 XRD pattern of MgH,-Ni
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&1 F A Rietveld #5115 MgH, 5 MgH.-Ni Bk EE{F
R p-MgH, HI RIS E
Table 1 Lattice constants of g-MgH, phase of MgH, and

MgH--Ni systems calculated by Rietveld refinement

method
Systems a/nm c/nm
MgH: 0.45081 0.30153
MgH,-Ni 0.45174 0.30217
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Fig.6 DSC curves of pure MgH, and MgH»-Ni
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Fig.7 SEM images of Graphene and Ni multi-doped MgH
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Fig.12 DSC curve of MgH, with Ni-doping followed by
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Effect and Mechanism of Separate Doping of Graphene and Ni and Their Co-doping on
Dehydrogenation Properties of MgH,

Sun Ligin', Zhang Jian*?2, Zhou Yichun®
(1. Key Laboratory of Low Dimensional Materials and Application Technology of Ministry of Education,
Xiangtan University, Xiangtan 411105, China)
(2. Key Laboratory of Efficient and Clean Energy Utilization, Education Department of Hunan Province,
Changsha University of Science and Technology, Changsha 410114, China)
(3. Key Laboratory of Lightweight and Reliability Technology for Engineering \Vehicle, Education Department of Hunan Province, Changsha
University of Science and Technology, Changsha 410114, China)

Abstract: Several different hydrogen storage systems including MgH,, MgH.-Graphene, MgH,-Ni and MgH.-Graphene-Ni were synthesized by a
high energy ball milling technique. The phase compositions, microstructures and dehydrogenation properties of different systems were
characterized by the testing methods such as X-ray diffraction, scanning electron microscope and differential scanning calorimeter. The effect of
separate doping and co-doping of Graphene and Ni on dehydrogenation properties of MgH, and the mechanism were also studied. Results show
that the initial dehydrogenation temperature of Graphene-doped MgH. decreases by about 33 <C; it is attributed to the effect of grain refinement
and uniform size of MgH; particles caused by the structure confinement effect by Graphene in the ball-milling process. For the MgH,-Ni system,
the initial dehydrogenation temperature of MgH, significantly decreases by almost 136 <C due to the lattice deformation and the reduction of
structural stability of MgH, matrix where some Mg atoms are replaced by Ni atoms. However, the doping order plays an important role in the
Graphene and Ni co-doped MgH, system. When Graphene and Ni are doped in the MgH; system at the same time, the initial dehydrogenation
temperature of MgH, system does not drop because the buffer function of MgH, particle coated by Graphene makes it difficult for the Ni atoms to
solid-solution into the MgH, matrix. While when Graphene is doped in the MgH; system after Ni atom, the initial dehydrogenation temperature
further decreases by nearly 175 <C with respect to pure MgH; system owing to both the effect of the realization of solid solution by Ni atom and
the structure confinement effect by Graphene.

Key words: MgH_; doping; Graphene; Ni; dehydrogenation properties
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