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Fig. 2 SEM images of CNTs ball-milled for different milling
time: (a) 2 h; (b) 3 h
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Fig. 3 XRD patterns of CNTs ball-milled for different milling

time

2.2 HBFERE

Bl 4 JToR IS INARERBS FIER B CNTs [¥] ABs 8 fi#
AA SR BOL A S BEIEIR B R . T4
B, AN T 4 1) R E R P Re B AR 1.

290 | Ko

280 °

2701

2600 e Un-milled

—o—0.5h
250r [ _a—15n

—%—2.0h
240f% —o—25h
—*—3.0h

10 20 30 40 50 60
Cycle number

B4 FHIAREREEFIERES CNTs [ ABs B ff A4 4 AR 1

A B R PR B AR 4L

Fig. 4 Variations of discharge capacity with cycle number for
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ABs-type alloy electrode with un-milled and milled CNTs
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Table 1 Activation number(V,), maximum discharge capacity
(Cmax), discharge capacity(Cq) and capacity retention (Sgo)

after 60 cycles of alloy electrodes

Cmax/ C60/ SGO/
* mAhgh mAhgh %

Samples for different
milling time

Un-milled 1 282.9 232.2 82.1
0.5h 3 288.5 254.6 88.2
1.5h 2 290.0 264.7 91.3
2.0h 3 292.2 271.5 93.0
25h 4 287.9 268.4 93.2
3.0h 7 285.4 257.9 90.4
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0.5 h)Ze 88 m 4 292.2 mA-h/g(BR B 2 h), J5 i/ 5] 285.4
mA-h/g(BKEE 3 h)o TN, FELL LR R KLY
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Fig. 5 Discharge curves of ABs-type alloy electrodes adding
CNTs
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Effects of ball-milled CNTs as conductive agent on
electrochemical properties of
ABs-type hydrogen storage alloy electrode

TIAN Xiao" %, DUAN Ru-xia', HAI Shan', O Tegus', ZHANG Huai-wei?, LI Xing-guo®

(1. Inner Mongolia Key Laboratory for Physics and Chemistry of Functional Materials, School of Physics and Electronic
Information, Inner Mongolia Normal University, Hohhot 010022, China;
2. College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China)

Abstract: The microstructures of carbon nanotubes (CNTs) after milling for different time were characterized by XRD
and SEM. XRD analysis results indicate that the intensity of the diffraction peaks of the milled carbon nanotubes
significantly decreases with increasing milling time. In addition, as the milling time increasing, all diffraction peaks
gradually weaken and some peaks disappear. SEM observations show that ball milling is a good method to cut long CNTs
into short ones. The tubular structure of CNTs is destroyed after milling for a long time. The electrochemical properties of
ABs-type alloy electrodes added unmilled and milled CNTs were investigated. The results indicate that the maximum
discharge capacities, discharge properties and cycle stabilities of the alloy electrodes improve firstly, and then degenerate
with increasing of ball-milling time. The alloy electrode added CNTs milling for 2 h exhibits the best discharge capacity
and discharge property. The alloy electrode added CNTs milling for 2.5 h shows the best cycle stability.
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