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a. top view
(with AAO template)
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Fig.1 SEM images of CNTs array
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b. cross-sectional view
(with AAO template)
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c. cross-sectional view

(without AAO template)
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b. Raman pattern (without AAO template)
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Fig.2 EDS spectrum and Raman pattern of CNTs array
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Fig.3 TEM images of CNTs array confined with copper
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Fig.4 EDS spectrum and XRD pattern of CNTs array confined

with copper
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Fig.5 SEM images of CNTs array confined with copper azide
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Fig.6 EDS spectrum and XRD pattern of CNTs array confined

with copper azide
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Fig.7 IR spectrum of CNTs array confined with copper azide
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Fig.8 SEM images of CNTs array confined with copper at dif-

ferent deposited currents and deposited time
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Fig.9 Schematic diagrams of the growth mechanism of confi-
ning copper nano particles inside CNTs array by electro-depo-

sition method
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Fig. 10 DSC curve of CNTs array confined with copper azide
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Table 1

TR JORBEDN . P R R fE T A 99 pF,
SERJHEBE 2.5 Q 1, HEA R 18, 25 Rk 1 iR,
R 1T AL AL BN E B R KRR 7.78 V, i
M2z R1.35 V, &1 B H Kk kg 3.09 m),

b. fire

a. before fire c. after fire

11 JE ST A B A A I Bk 290 DK A8 I ) 1) Al a5 ok (]
Fig. 11

Pictures of hot ignition test of CNTs array confined

with copper azide

Ignition sensitivity of CNTs array confined with copper azide

No. 1 2 3 4 5 6 7 8 9
fire voltage/V 15 7.5 3.75 5.63 10.31 7.97 9.14 8.55 6.15
fire 1 1 0 0 1 0 1 1 0
No. 10 11 12 13 14 15 16 17 18
fire voltage/V 7.35 8.25 19.12 13.69 10.52 8.34 4.17 6.25 8.38
fire 0 0 1 1 1 1 0 0 1

Note: 1 is fire, 0 is no fire.
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In-situ Preparation of Carbon Nanotubes Array Confined with Copper Azide

WANG Yan-lan, ZHANG Fang, ZHANG Lei, ZHANG Zhi-dong, HAN Rui-shan, SUN Xing
( Nationnal Key Laboratory of Appled Physics and Chemistry, Shaanxi Applied Physics and Chemistry Research Institute, Xi'an 710061, China)

Abstract; Carbon nanotubes (CNTs) array confined with nano copper was prepared by electrochemical deposition method with
CNTs array as working electrode. The effect of electrodeposition parameters on deposition of copper nanoparticle filled on CNTs
array was studied. CNTs array confined with copper azide was obtained by gas-solid in-situ reaction. Scanning electron micro-
scope, X ray diffracmeter and differential scanning calorimetry were used to characterize the structures and thermal properties of
CNTs array confined with copper azide and nano copper. Results show that CNTs array confined with nano copper can be ob-
tained at 1 mA and 10 mA. CNTs is not react wiht HN, during the in-situ process. CNTs array confined with copper azide can be
initiated by thermal stimulus reliably. The 50% fire energy by Langlie method is 3.09 m].

Key words: carbon nanotubes (CNTs) array; copper azide; electro-deposition; in-situ reaction
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