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However, Mg-based hydrides undergo hydrogenation/dehydrogenation at high

Accepted 30 June, 2019 temperature and pressure due to their thermodynamic stability and high oxida-
tion reactivity. MWCNTs exhibit prominent catalytic effect on the hydrogen stor-
age properties of MgH,, weakening the interaction between Mg and H atoms and
reducing the activation energy for nucleation of the metal phase by co-milling Mg
with carbon nanotubes. Therefore, it is suggested that combining transition met-
als with carbon nanotubes as mixed dopants has a significant catalytic effect on
the hydrogen storage properties of MgH.. In this study, Material life cycle evalua-
tion was performed to analyze the environmental impact characteristics of
Mg-Ca0-10 wt.% MWCNTs composites manufacturing process. The software of
material life cycle assessment (MLCA) was Gabi 6. Through this, environmental
impact assessment was performed for each process.
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Fig. 1&= Mg-CaO-10 wt.% MWCNTS] FE-SEM
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S5t Table 1- Particle size analysis (PSA)
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Fig. 2= Mg-CaO, Mg-CaO-10 wt.% MWCNT &
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Fig. 3(a)= MgHx-CaO, MgHx-CaO-MWCNT
By o F% 24 Aibo|th. MgHx-CaO,
MgHx-CaO-MWCNT 238l 0] g8} A L5
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Table. 1. Particle size analysis of MgHx-CaO-MWCNT compo-

sites
MA Sample Particle size (pm)
MgHx-CaO 15.8259
MgHx-CaO-10wt.%
MWCNT 31.8994

MgH_-CaO-MWCNT
96hr 66:1
o]

96hr 30:1

72hr 66:1

72hr 30:1
Py

Intensity (a.u.)

48hr 66:1
48hr 30:1
24hr 66:1

24hr 30:1

60 70 80

20

Fig. 2. XRD patterns of MgHx-CaO fabricated with 96 hours
BCR 66:1 and MgHx-CaO-graphene/MWCNT (Mg: @, MgH2:
©, Ca0: &, C Carbon: &)

Fig. 4= MgHx-CaO, MgHx-CaO-MWCNT =3}
A2] 3 MPa =4 98 9 623 Kof|A9] Kinetics £
A Aajo|t), - MA Al7tol|Al= BCR 66:1°] 30:1
O] MgHx-CaOX.t} o4 F2hFo] getom, Mghx-
CaO-MWCNT 59HA|9] =4 F2ffo] MgHx-CaO

Fig. 1. SEM image of (a) MgHx-CaO-10 wt.% MWCNT and
mapping image of (b) MgHx-CaO-10 wt.% MWCNT in MgHXx, HE]— ﬁﬁl—
(c) MgHx-Ca0-10 wt.% MWCNT in carbon
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Fig. 3. Results for MgHx-CaO, MgHx-CaO-MWCNT compo-
sites by (a) TG analysis and (b) DSC analysis
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Fig. 4. Kinetics results of MgHx-CaO and MgHx-CaO-MWCNT
composites
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Fig. 5. Process flow diagram for Mg-CaO-MWCNT
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107119] g% HF2e FAEAY 1L (abiotic re-
source depletion, ARD), A7t 243K global warming
potential, GWP), 2% 31 Z¥(stratospheric ozone de-
pletion potential, ODP), AFAdSHaciedification poten-
tial, ACP), %-39F3}(eutrophication potential, EUP),
AJEl=Ad(ecotoxicity potential, ETP), ¢17F=4J(human
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Fig. 6. Impact assessment results for manufacturing process
of Mg-CaO-MWCNT by CML2001
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Fig. 7. Impact assessment results for manufacturing process
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Fig. 8. Co2 and Human toxicity emissions of Mg-CaO-MWCNT,
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Fig. 9. Human toxicity emission distribution
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