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Synthesis of Sub-Micron MgH, using Hydriding
Thermal Chemical Vapor Synthesis
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Abstract >> This work describes the hydriding chemical vapor synthesis (HCVS) of the MgH, in a hydrogen
atmosphere and the product's hydriding-dehydridng properties. Mg powder was used as a starting material to
synthesize MgH, and uniformly heated to a temperature of 600°C for Mg vaporization. The effects of hydrogen
pressure on the morphology and the composition of HCVS-MgH, were examined by using X-ray diffraction (XRD)
and scanning electron microscopy (SEM). It is clearly seen that after the HCVS process, the particle size of
synthesized MgH, was drastically reduced to the submicron or micrometer-scale and these showed different shapes
(needle-like nanofibers and angulated plate) depending on the hydrogen pressure. It was found that after the HCVS
process, the H, desorption temperature of HCVS-MgH, decreased from 380 to 410°C, and the minimum hydrogen
desorption tempreature of HCVS-MgH, powder with needle-like shape can be obtained. In addition, the enhanced
hydrogen storage performance for needle-like MgH, was achieved during subsequent hydriding-dehydriding cycles.
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Fig. 1 (a) HCVS reactor and (b) products deposited on reactor
cover after HCVS process
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Fig. 2 SEM image of Mg powders used as starting material
in this study
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Fig. 3 XRD patterns of (a) Mg-starting material, (b) 1.0 MPa

Hz HCVS-MgH:, (c) 3.0 MPa H, HCVS-MgH;, and (d) 4.0
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Fig. 4 SEM images of HCVS-MgHa: (a) 1.0 MPa Hy, (b) 3.0
MPa H., (c) 4.0 MPa Hy)
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Fig. 5 Differential scanning calorimeter (DSC) analysis of
HCVS-MgH2: (a) 1.0 MPa Hz, (b) 3.0 MPa Hz, (c) 4.0 MPa
H.

=2 A9 9 A A fiber-like, straight, longer
and thinner e} MgH, F/Jo] o]Fo1xH [9], ]
ot Aeke H A rAukel dX|5t= A2 & 4 Q)
ok ey w2 atEstolA (1) ¥hgol S-Als)
A4 thin & needle-like FE]2] MgH,7} HA ==
Aol dsfiAl= HesHA AR gFgkom, 5
of ojo] thgt /b2l AF7F Qg AoR ek
.

HCVS-Mgh, 9] =492 EA4& B71str] flsto
DSC 4= —rﬁﬂo}c’j‘:} ig. 5= HCVS-MgH, 2] DSC
BEAANE HoFn, S YH-3(endothermic) I 37}
380°CH-E] 410°C Foflx] IHkEIct. AufofA] HCVS-
MgH,9] e} AFglo] &Y 4ur= 3] J(single
hydrogen desorption peak)”} J—Pé}l:._]tt] O]Eﬁﬂ A=

2 Ball-milling 5% ! gas-gas §! |25
& Math 8291 43 e Mt 4] g

A2 o)}, Fig. 50|41 HCVS 249 4=
Felol 2245 $40Y A} B L)
Sl olelah ATE FAUEEAH0] Meheo]
Boll AL Wz, 5 4o o] 5A0]} 2ol thin
& needle-like FE]] HCVS-MgH,7} o 953+ =4
Aoz weke 4= Qlrf ELT Saita
59| Hato] o, A E2to 2 S E Mg,

Y& B2 Holl-



6
t 4
~
I
8 2 —0— Needle MgH, (4.0MPa): 1st cyc.
< —e— Needle MgH, (4.0MPa): 10th cyc.
0
r —o— ulat . a): 1st cyc.
n Angulated MgH, (1.0MPa): 1st cyc.
—_ —=u— Angulated MgH, (1.0MPa): 10th cyc.
2 2
°.
o 4 350°C & 10°MPa
g T T U T oy
% P G A R T O T T
1 1 1 1 1 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40 45 50 55 60
Time (min)

Fig. 6 H, absorption and desorption profiles of HCVS-MgH»
with needle-like and angulated plate morphology at 350°C
during cycling
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