YAk 2F 2= 4 (Wuli Huaxue Xuebao)
436 Acta Phys. -Chim. Sin., 2006, 22(4) : 436~440 April

[Article] www.whxb.pku.edu.cn

o}

FEMAIEXT CNTs-LaNi: BB B4 aE a0 2200

SR RKER X & WEFR FEW K s
(P AT R SRR B 2 A T KR e TREBE: ) MR FHEARATL M 510643)

TE W T RYUKE (CNTs) AL BLS 25/ ARk, LR #0Ah B3R 5 X CNTs-LaNi, HLAl HL fb 22 1 B Y 5%
Wi, CNTs #AbHE, BREARHE, R0/, B IAME DN, B FI) 2l SR R FBL R H AR 4K 55 LaNi; fiff &
BEHRIFRE 1:10 B4, HI4/FE 8 CNTs-LaNi; H/%. 800 TH} CNTs-LaNi; #t 8% B9 F 7k B I, S R At
519.1 mAh- g™, FHR; -5 R R IA 1.19 V. 7E 500~600 CTE [ N, HE25 1S TH i, il 28808 4 R s B 36,
# 600~800 YA PN, Bl IELE T, A 2 AT /NI BE A 3 {H.3) 900 TR, R 78 R T 1 B P e vl AL,
CNTs {4 4h 3 B % CNTs-LaNi; H A (9 B fh 24 it S0Pk BEAT 4 BRI 2. 400 LaNi, iR i i 28 Wk
265.6 mAh- g™, -G H RN 0.83 V. BN T IRAOKE Y CNTs-LaNi; AR 1) B AL 05 5 48 LaNi; HAR.

KEER: WAUOKE, HBikFEMRE, EA4S, PuUbHE
FEDES: 0646

Effect of CNTs Treated at Different Temperatures in Nitrogen Ambient
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Abstract The structure change of carbon nanotubes ( CNTSs) after heat treatment and the effect of CNTs treated at
different temperatures in nitrogen ambient on the electrochemical properties of CNTs-LaNi; electrodes were
investigated. The thickness of CNTs after heat treatment is thinner , the number of layers is less and the outside
diameter is smaller than those unheated of CNTs. So the deposition and release of hydrogen are easier. CNTs-LaNi;
electrodes were prepared by mixing CNTs and LaNi; alloy in a mass ratio of 1:10. The CNTs-LaNi; electrodes with
CNTs treated at 800 C in nitrogen has the best electrochemical hydrogen storage capacity with a highest capacity of
519.1 mAh-g™ and a corresponding discharging plateau voltage of 1.19 V. From 500 C to 800 C, the higher the
temperature of the heat treatment is, the better the electrochemical hydrogen storage property of the electrode will be.
However, CNTs-LaNi; electrodes with CNTs treated at 900 C has a lower capacity. This shows that the temperature of
treatment is an important factor that influences electrochemical hydrogen storage performance of CNTs. Pure LaNij;
electrode has a discharge capacity of only 265.6 mAh-g™ and a discharging plateau voltage of only 0.83 V, which are

lower than those of all CNTs-LaNi; electrodes treated at different temperatures in nitrogen ambient.
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Fig.1 Schematic of the mechanism for
electrochemical hydrogen storage of CNTs
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Fig.2 The TEM photograph of untreated CNTs
after purification
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Fig.3 The TEM photograph of CNTs treated at
800 °C in nitrogen
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Fig.4 The HRTEM photograph of untreated CNTs
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Fig.5 The HRTEM photograph of CNTs treated at
800 °C in nitrogen
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Fig.6 The discharging curves of pure LaNis
electrode
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Fig.7 The discharging curves of CNTs-LaNis

electrode with untreated CNTSs
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Fig.8 The discharging curves of CNTs-LaNi; electrode
with CNTs treated at 800 °C in nitrogen
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Fig.9 The discharging curves of CNTs-LaNi; electrode
with CNTs treated at different temperatures
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