Trans. of the Korean Hydrogen and New Energy Society, Vol. 33, No. 1, 2022, pp. 8~18 KHNES

DOI: https://doi.org/10.7316/KHNES.2022.33.1.8 pISSN 1738-7264 * eISSN 2288-7407

[
SRSt S BB FIHE U LA BT

Material Life Cycle Assessments on Mg;NiHx-CaO Composites
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twhong@ut.ac.kr Abstract >> With rapid industrialization and population growth, fossil fuel use

_ has increased, which has a significant impact on the environment. Hydrogen
Ez\iies';’zd Z: ?aencj:;;eg’oégﬂ does not cause contamination in the energy production process, so it seems to
Accepted 15 February, 2022 be a solution, but it is essential to find an appropriate storage method due to its

low efficiency. In this study, Mg-based alloys capable of ensuring safety and high
volume and hydrogen storage density per weight was studied, and MgoNiH, syn-
thesized with Ni capable of improving hydrogenation kinetics. In addition, in or-
der to improve thermal stability, a hydrogen storage composite material synthe-
sized with Ca0 was synthesized to analyze the change in hydrogenation reaction.
In order to analyze the changes in the metallurgical properties of the materials
through the process, XRD, SEM, BET, etc. were conducted, and hydrogenation
behavior was confirmed by TGA and hydrogenation kinetics analysis. In addition,
in order to evaluate the impact of the process on the environment, the environ-
mental impact was evaluated through “Material Life Cycle Assessments” based
on CML 2001 and EI99' methodologies, and compared and analyzed with pre-
vious studies. As a result, the synthesis of CaO caused additional power con-
sumption, which had a significant impact on global warming, and further re-
search is required to improve this.

Key words : Hydrogen storage(44 X %), Mg-based metal hydrides(MgZ| 24 4
A 818), Magnesium nickel hydrides(0t 14| & L # 44 81&), Calcium
oxide(4t3t Z &), MLCAZ® Mt B 7t)
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Fig. 1. Hydrogen storage technologiesz)
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Table 2. Environmental impact category (CML 2001)"®

Environmental impact categories Unit
Abiotic resource depletion (ARD) kg yr']
Global warming potential (GWP) kg CO; eq
Stratospheric ozone depletion Potential a1
(ODP) kg CFC eq
Photochemical oxidation potential
ki
(POCP) g GHs eq
Aciedification potential (ACP) kg SO, eq
Eutrophication potential (EUP) kg POs eq
Fresh-water aquatic ecotoxicity potential
(FAETP) kg 14DCB eq
Marine aquatic ecotoxicity potential
( P) kg 1.4-DCB eq
Terrestrial ecotoxicity potential (TETP)| kg 1,4-DCB eq
Human toxicity potential (HTP) kg 1,4-DCB eq
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