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The preparation of Pt nanowire arrays electrode
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Fig. 2 SEM images of Pt nanowire arrays
&l 3 2 Pt/AAO K 5 i) XRD &3, iy & rpoa]
BN 20 76 25" B i 18 Sk 0 S AAO BIAR 19 R &
Tt 06 520 S 38. 8°,46. 1° 1 66. 8°Hf H 3R A4 437 5
W J& T THIC 7. 7 454 Pt(111) . (200) ., (220) & 1A
(A7 S 068, 2 B 7 ECI F DO AR BB A% i D b 7E AAO
BB P OB Pt g oK £k, HL&5 & R 4r. R T LA
T BRI b P (LT (A S 06 58 3 e i
R A 2 338 5 e et o2 19 ok RS R 5.8 nm,s
FLE AT 0 i B H A 55 L R W IT R 45 1Y) Pt 99K 2 A
W PeCLLL) & 10 3P0 L) %) 348 A 59 181 4% vh i
R LT I T 2 S

350

Intensity/a.u.
)
S
S

—
W
(=]

100

50

20 3I0 4I0 5I0 6I0 7I0 80
20/()
3 Pt/AAO #R & FEFIH XRD EiE
Fig. 3 XRD patterns of Pt/AAQO nanowire arrays electrode



50 TR R 224 5 36 &

2.2 PrIRZERETIRBBMELELEYE

Kl 4Ca) JIr 7R 52 Pt 94 oK 26 B 51 H A 23 3] 78
N, H, ¥ & 0 mmol/L.10 mmol/L.20 mmol/L,
50 mmol/L #) KCI % ¥ (0. IMD H il ik i C-V il
4. AT 2 N H, 9 BE Sl 0 B 7E—0.5 V.,
—0.2 VLA T —A B B A i, 2l T
H. O i H—O i % A5 W 28 7 B0 3R T & A A =
BN Bl N, Hy o B2 0 34, B &0 5 0 [8] F A7
2 HZAE 0. 35 V FFuz iy 17— F Ak, H B
& NoH, WM TH 76 0. 35 VBT 1) 4k i
WS R ALK A T P K& RS
HL AR N, H Ak 80 A S s B2 N, H v B2 3
F| 50 mmol/L A, B % B ] 15 %) 48 mA/em’ L Ul
B Pt 40K B3 B b o6t N, HL A #0510 41k A1k
T PE. AR AL B A7 TERE B 0.7 V., AU A 7
8 T2 D IR A 8 S vh T R I R hn A v AR 3R i i
BT W2 AL AR R T A SO HLA

Kl 4(h) J& Po 9K BR 5 it 5 Pk i il A
N, H, #& &} 50 mmol/L ) 0. IM KCI ¥ & 7 19

C-V i Ze Xy e s el AT 41, P 94 2K B 30 A i A P

AT & R B T PP AR AR AN R BT G [n)
I P 9K LR M5 d B N, Hy i f Ak 1k
A IR F] 48 mA/em® T Pt AL 16 mA/
em’ AR Y T AR LB Bl iy 1/3. 3R B P 4}
KRS B i % N H, BAT B i A0 4,
B8 i T AR £ He 3 T AR 8 R S BUH X N, H,
8 A AL TG 1 1 R

Kl 4(h) & Pt 4K FR 5] it 5 Pk il A
N, H, #¢ 5 50 mmol/L 1§ 0. 1M KCl BF ¥ F 19
C-V i Ze Xt e s el AT 1, P 94 2K B 5 i i A B
AT SR L T PP AR H AR A SR B 2L OE [m)
I P 9K LR M5 d i o6 N, Hy i AL A
T LA F) 48 mA/em’ i Pt AL HLK S 16 mA/
em’ AR Y T AR B B 1Y 1/3. 3R B P 4}
KEWEH) B b % N Hy BAT B i Al 0 4,
SR T YK £ T 3R T AR Y 4 K B N, H,
FR) A AL T 1 4 o

60
sof @
40 -
30
20 " -
é 10 4 - .'.'-....35-
g or T e Y
SO0k e Ommlo/L
20r —2—10 mmol/L N,H,
-30F —o—20 mmol/L N,H,
40 - —o—50 mmol/L N,H,
50 ~F0 mmol/L N H
10 08 06 04 0200 0204 06 0810
LR A A%
(DTEA R N, Hy B m i C-V ik
50
40
30F

, /(mA/em?)
w (3% —
(=) (=) (=) (=)
T T T T

—o—PUAAOYIKLE B Hi 2
CER)4

—— 1k

A
S
T

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 l.O
HALE/V

(b)N, H, ¥ &} 50 mmol/L Ay C-V ik
B4 ProR&PESIBRFM PtAHBRMN CV ML
Fig. 4 C-V curves of Pt nanowire arrays electrode and

Pt column electrode
PR 251 C-V 4 b Ak i it
R [ AL H AL B R A gl B 5 ()
JIi 7R 72 Pt 4K 2B 5 B Al £ & 50 mmol/L N, H,
1 0. 1M KCL 7K %5 LA ] 4 4 3 52 0 175 3]
) C-V TR 8], 7T LU 404 vl O 25 B Bl 41 4l
ENiUR NI NP2 C R VAN i S A ey o
Sy Bt 7 41 1 R A ) 1 R U R AR K i )
F A 3R THT LA B i B 3R TR AR W 1Y 3 T S 3 A
. B S (b)) BRI E R S o I R KA
ATUE ., H5 o RIFZEEX R, X5 Ran-
dles F1 Seveic 243 (X D AW A, B4 Ak 06 1 #1L 3T
W RE S A AR 0 P 7 AR ORE L R BT N, H
JZ ) 50 mmol/ L iy HA AL S8 AL S0 2 52 4 HiD B8
P



%11 F AR A RGN OK LR 50 F AR JF Y AL 1 B 51
i, =269 w?AD"* 0 C, () fEfRaE P R 4

Horbon R S84 HL T R10G A R LR T AR
em” s D FR T R R em® /55 Co Fom B IR A 1A
WS - mol/mL. [t o JF B4 28 A AN A3 52 3 9 P Dk
B A 52 i T L 5 0 AS B i ik s R A Al DL K
GOR LR A ARAS B B0 Sk A AT O

60
50 @
40
30+
20}
§ 10}
g Or
S0k —— FHHHEZE 10 mV/s
20k —— FHEZE 30 mV/s
30k —— FIHEZE 50 mV/s
£ —o— FHHEE 70 mV/s
-40 - P4 —o— FAHEE 90 mV/s
-50 o 1 1 1 1 1 1 ! ! 1 !
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 04 0.6 0.8 1.0
AL E/V
(DFEARF AR E AT C-V £
56 +
(b) .
sS4+
52+
— 50 +
5
=
< 46
L
2+ .
w R
40 1= Y=2377X+31.929(R=025)

3 4 5 6 7 8 9 10
V2(mV/s)2

() S ALIEME i, 5 o' B KRR
Bl 5 PtaR&BIIBRMELFNE

Fig.5 Catalytic activity of Pt nanowire arrays electrode
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Electric catalytic properties of platinum nanowire

arrays electrode for hydrazine

WANG Xue-hua ,LIU Wen-qi , LIU Li-jun , MA Fan-jie, WANG Hua-long

School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Platinum (Pt) nanowires array electrodes were prepared by direct current electro-deposition
in anodic aluminum oxide (AAQ) template. The morphology and microstructures of the Pt/AAO were
characterized by X-ray diffraction and field-emission scanning electron microscope, the electro catalytic
oxidation activities of hydrazine on Pt/AAQO nanowire arrays electrodes were investigated and contrasted
with that of Pt column electrode by cyclic voltammetry and chronoamperometry. The results indicate
that Pt is deposited in AAO completely, and the diameter of nanowires is about 50 nm, consisting with
that of AAO hole; for hydrazine, Pt nanowires array electrodes have obvious electriccatalytic activity,
and its catalytic activity is associated with hydrazine concentration and the scanning rate; the larger is
the hydrazine concentration, the higher is the catalytic activity; when the concentration of hydrazine is
50mmol/L, the current density is about up to 48 mA/cm?®, three times that of Pt column electrode;
meanwhile, the faster is the scanning rate, the greater is the current density, and the scanning rate is
proportional to the square root of the peak current density. Pt nanowire arrays electrodes for hydrazine
also have better catalytic stability and tolerance.

Keywords: platinum nanowire arrays electrodes; anodic aluminum oxid template; hydrazine fuel cell;
electrocatalytic oxidation
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