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twhong@ut.ac.kr Abstract >> This study selected Eco-AZ91 MgH», which shows high enthalpy as a

fecoived 22 material for this purpose, as the basic material, and analyzed the change in char-

RZ\C/EZS : Nojei):r?::,e;oéoszs acteristics by synthesizing TiNi as a catalyst to control the thermodynamic behav-

Accepted 17 November, 2023 ior of MgH-. In addition, the catalyst dispersion technology using graphene oxide
(GO) was studied to improve the high-temperature aggregation phenomenon of Ni
catalyst and to secure a source technology that can properly disperse the
catalyst. XRD, SEM, and BET analysis were conducted to analyze the metal-
lurgical properties of the material, and TGA and DSC analysis were conducted to
analyze the dehydrogenation temperature and calorific value, and the correlation
between MgHo, TiNi catalyst, and GO reforming catalyst was analyzed. As a result,
the MgH2-5 wt% TiNi at GO composite could lower the dehydrogenation temper-
ature to 478-492 K due to the reduction of the catalyst aggregation phenomenon
and the increase in the reaction specific surface area, and an experimental result
for the catalyst dispersion technology by GO could be ensured.
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Fig. 1. Comparison of hydrogen storage capacity of the various
materials with increasing temperature. The materials pre-
sented above are (i) AC, (ii) MOF, (iii) CNT, (iv) MOF,
(v) MgHy, (vi) TIO2@C, (vii) NaAlHs, (viii) Ni@C-Mg, (ix) Mg@rGO,
and (x) MgH.@CMK-3.9

= Sun available
= Sun not available
— Stoam power plant (247)

Heat In Hﬁ! Out

LS

Turbing

Heat Ou 1
S
J/G/, Sluln
generator (Condenser

Solar Heat In
concentration

SYSOM T metal
_nwvm L metal nydndn

Pump
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Table 1. Specific surface area values for Eco-AZ91 MgH:
based composites

Sample Specific surface area (m’/g)
MgH, 4.7583
MgH,-5 wt% TiNi 4.2311
MgH,-10 wt% TiNi 4.0761
MgH,-5 wt% TiNi@GO 9.8067
MgH,-10 wt% TiNi@GO 11.1096
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Table 2. Dehydrogenation start temperature on Eco-AZ91 MgH., Eco-AZ91 MgH2-5, 10 wt% TiNi and TiNi@GO (heating rate:

1 K/min, 5 K/min, 10 K/min)
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MgH,-10 wt% TiNi@GO 492 K 478 K 491 K
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