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Abstract

Carbon nanotube (CNT)/Mg,Ni composites were synthesized to enhance the hydrogen storage

properties. The emphasis was made on the effect of different shortening methods of CNTs on the open-tip struc-
ture and the resulting properties. The use of open CNTs as a starting material resulted in an enhanced hydrogen

properties of CNT/Mg,Ni composites. Among the employed methods for the shortening of CNTs, wet milling

using ethanol was the most efficient, while ultrasonic acid treatment or thermal decomposition resulted in a less

hydrogen storage capacity.
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Fig. 1. Change in the X-ray diffraction patterns of Mg+Ni
(2:1) powder mixture before and after planetary ball mill-
ing for 60 h.
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Fig. 2. FE-SEM morphologies of (a)-the starting CNT (inlet: TEM micrograph), and (b)-the CNT/Mg,Ni composite pow-

ders prepared by a light ball milling of powder mixture.
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Table 1. Conditions for the preparation of CNT/Mg,Ni composite powders

Specimen Method for the shortening of CNTs Method for the synthesis of composite
C1 Horizontal ball-milling in a wet state using ethanol for 2 h.
Ball: powder (CNT)=10:1, Ethanol: powder)=1:1 (vol %)
C2 Ultrasonic acid treatment in a solution of H,SO, + HNO, (3:1), 60°C, 24h  CNT (10 wt%)/Mg,Ni composite powders
C3 Heat treatment at 400°C. in air. 24 h prepared by a light balling of powder
o T _ mixture of CNT and Mg,Ni using a
C4 Ultrasonic acid treatment in a mixed solution of H,SO, + HNO,; (3:1), 1 .riz0ntal ball milling for 1 h.
60°C, 24h, followed by a subsequent heat treatment at 400°C in air for 24 h
G5 As-synthesized CNT (without shortening procedures)
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Fig. 3. Pressure-hydrogen concentration isotherms for the specimens C1~C3 (a ~c) and, the rate of hydrogen absorption at
523K for the specimen C1 and C2.
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Fig. 4. Comparison of the pressure-hydrogen concentra-
tion isotherms for the specimens C1~CS5.
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Fig. 5. Variation of discharge capacity for CNT/Mg,Ni
composite electrodes as a function of cycle number at
30°C.
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Fig. 6. First cycle discharge profiles of CNT/Mg,Ni com- g ge %‘9‘6“}_ FAHA = %H}ﬂ_g]'ﬂ AR
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Fig. 7. TEM morphologies of starting CNTs used for the specimen C1~C4 : (a)wet-milled (C1), (b) ultrasonic acid treated
(C2), (¢) thermally treated(C3), and (d) acid and thermally treated CNTs (C4), respectively.
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