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Preparation of Copper Azide Filled Carbon Nanotubes
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[ ABSTRACT]

cally deposited with copper. The morphology and crystal structure of the product were characterized by using scanning elec-

Copper azide filled carbon nanotubes were prepared by azide reaction on carbon nanotubes electrochemi-

tron microscopy ( SEM ), transmission electron microscopy ( TEM ), high-resolution transmission electron microscopy
(HRTEM) and X-ray energy spectrum ( EDS). Results show that the formation of dendritic-coppers within the aligned car-

bon nanotubes by electrochemical deposition and the discontinuous distribution of dendritic structure would be in favor of
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further gas-solid azide reaction and the resultant copper azide filled carbon nanotubes.

[ KEYWORDS ]

51

T

WA 25 R R A G 25 IR AR A A
APEEPEAE D5 T 2 e LA R 7oK, /NEE B R
JRARAR LA TSR R O A 25 R I BOR . B
GRS —Fh R RE A S READRE, R AR RE )
TR AR SRR B N T
By X SRR E TN, B, i TRAR A
A v B LSRR LA B | M PR A 1 A 5
PRz AR

BT YK BA R — 4R AL R A
PSP RIS R BRI K E B R E Y R
KA HIBE (1 52 B W SR RN OKRAE NI I R A
Wy, HAE B 2 R A AR R EE AU ™ BRI

* WS A #E:2016-10-11

canbon nanotubes; copper azide; electrochemical deposition method

HIAL AR © 20T AR AT M R R K A5 S BE TTURR 4
JEAARL AR AR A AR R AL 2 BOR DT
B3 S FORCH WL R RS A 2 AL FH AR S A
(AAO) BERRITRR 4R, ol AAO Bl LA R
Yy B3 MR A, R S TR ABHRALIE, L
BTG R AN R EIE L, T 99 KA A B B K 4
P, 5 AAOBEHUAH FEAF 7R R 22 5, B LA T e AL
F BORTERR 94 R A N TR DU 4 Jm B8 IR M Pelle-
tier S 5 AAO B AR ] £ 149 E 0] Bk 24 K A B 5]
F8 St L 1) P P SRR R ) T 3 e 0 K S i e
WORLBE T gOR B B b FEA 2 OR BGERY
AN K AL A UL S ] it — 20 B A S N 3R A
33050 8 UG 1) Bl 20 A8 AR B R, E g 2 AR
SR FHHAL A DURRIE RS 9 KR URE 78 TR KA A
i 9 B AR BT B B 9 KA A KRR (H 3

EEHE LA ARPIA A T EIE4T H ( BK20140788 ) ; TRMFAL4 T H (9140A05070114BQ02073 )
YEE R KRR (1991 - ), 55 Bt EZ M FRRGUKRE 5 & AE BT AT . E-mail :1289788348@ qq. com
BIEEE (1977 - ) 2o WIDFSE B, ENEE 5 AR FHE AR DFSE . E-mail; huyan@ njust. edu. en



22 B oA M

5546 B 1)

P IR OR XS BIR N KA A I P LTS A 4 A R AR 2k
PRI A RAL . A SO, SR A=A DI RIA
TE AAO FEMT il 46 2 [0 BR A KA B, SR I ) L
P DURRBORAE L A i PP DDA , PR I
BRI RN B TE B R B 9 R, X%
BRI AN SRS HEAT T RAER 4T

1 RIE

1.1 KFENF

JE [ B 40 oK A8 B %) 2 ) B0 BH B 48 Ak 5R
(AAO) BEHR ( A% 25 mm, JEE 60 pm, fL££E 200
nm, [ EARRHEARA A 5358, 5 i
BN AR LS TR B R | R | S Akl & Ak
B BERRTR TG/ CBESE I R34 Sk o B

YK AR A 2 A PO B A E B A A X
B (IR GRS B FRA R | Bk T AR
uli (BBHIT R A R A F] ) o SR & A T
WA (H LR TR A AL, A B, S4800 11
FESEM) A3 % 5 300 kV 1543 9 1% 5 B 5% ( FET 23
F) AL #8 5 . TecnaiG2F30 S-Twin TEM ) % £ 5 )
TOULIE SR S AR 25 A A T 2R A
1.2 TFEEBRAKXKENHE

AR RS A UTREE AAO B i
FOEMBRANKRAE . 18, K AAO B B T B4 X
W FEEZS ST, LA 10 °C/min B TR B FR %
BIEE 700 C, R)E,BA LR AMESRS
S (PR mIR, SRR RSAR, AR
)L EH ORI RN 2 1, IR A
4 0.05 MPa, fHiE 150 min, RIREE R G, EHS
PRI TR LA A 2 AR L A R U T H R
A EE, BOB AR, PUI A3 BT &2 W B RR 48 K
BHEFN) AAO FRAR
1.3 EFRAABRMAKE KR &

T E ] Rl 9 K5 ) 25 14 SE A 1, SR LAk 2200
TR FERRANKAE h 23 B N R A &4 . 158 7
OB T 2 [ B 40 K 8 MR 51 B AAO BEAR A — AR 1T
PEATWE4: (P AL B SRS, DL AAO AR Y 155 4 3% If
VBN TAE s AR, LA B A 4 Bl B AR, DL Ag/ AgCl
HL R AE S LU M, SR 18 0 T 2R A 7 A A TR
N, FLAK 2 DB O B R, T B RNl 0.6
mA/cm” , JURLIHE] K 1 b, B SRR A0 45 K B R
3 (50 g/L) FAIAR (15 g/L) . AL FTIRREE G,
FH 2 mol/L Y & A AL AN W= IR 5 LABR 25 AAO
Bt , I 2B TR DRI 2 IR, B A5 20 3 70 4 1 e

YK G RMPRLA ARFE i
1.4 BRURM

FIFH B RAL AN 5 RERE IR S ] 4515 31 & AR
A SR 5 A S0 S PR 1 B R SR, BRI
VAR 5= W

C,,H,;;COOH + NaN, — C,,H,;COONa + HN, ;

Cu +3HN, — Cu(N;), + NH, + N,

7E 250 mL A8 BE N [l s in A S A Ak (1
g) SHEARMR (5.5 ) , I AR I pEdn m 2
130 CAAT, RWAF B & AR, Rt B2 %18
PP, A B & AR TR MR A 48 b,
RN IFEIRI I A 545 R R AR R, SRR
Je B RACHI 2 5 e A 1 K 0B AR R R A 3 i
PR3 AU T A T

2 FHRE5HMH

2.1 FEEBRMAKERRIE

PRI 1A il & 114 2 1) B 499 K A8 B 371 1) 5 5 oL T
BT (TEM ) 43 o7 5 5 (SEM) B8 /- 7]
DL R A2 SO TR 2 il 4 B Rl 9 oK A B A

ANy

(a)TEM

(b)SEM
BT RS R RGPOK Y TEM A1 SEM HUR
Fig.1 TEM and SEM images of CNTs
array without AAO template
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Fig.2 EDS spectrum of CNTs array without AAO template
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Tab.1 Elemental analysis
TR JREH 7 /% JE T BRI L/ %
C 88. 68 93.43
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Fig.3 TEM images of CNTs array confined with copper
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Fig.4 HRTEM image of CNTs array confined with copper
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Fig.5 EDS spectrum of CNTs array confined with copper
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Tab.2 Elemental analysis

ik AKm kNE msE
C K&LZ&  2.742 04 2.83 68.09
KZ&L&  2.000 67 4.74 19.43
Al K& & 1.045 82 1.16 0.18
Si K &% 1.000 00 1.00 0.74
S K&  0.991 42 0.86 0.04
Cu KZ&#& 1.289 08 0.74 11.52
B 100. 00
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Fig. 6 TEM images of the sample before

and after azide reaction
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Fig.7 HRTEM image of the sample after azide reaction
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Fig.8 Selected area electron diffraction pattern

of the sample after azide reaction
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