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Fig.1 Cyclic voltammogram of three-dimensional ordered Fig.2  Cyclic voltammograms of 3DOM gold film modified

macroporous(3DOM) gold film modified electrode
0.5 mol/L H,SO, ; vz 100 mV/s.

electrode

a. 0.1 mol/L PBS (pH7.0); b. a+0.1 mmol/L H,0,;

3.3 (N, saturated) ; vz 100 mV/s.
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Fig.3 Effect of applied potential on steady-state response
current of 3DOM gold film modified electrode
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Fig.4 Effect of pH value on steady-state response current

of 3DOM gold film modified electrode

0.1 mol/L PBS (pH 7.0); 0.05 mmol/L H,0,; (N, (Working voltage) - 0.4 V 3 (Other
saturated) o conditions are same as Fig.3) .
8x107° ~1.3 x10 " mol/L H,0, H,0,
y, =0. 1230x +0. 1096 y, =0. 08859x +2. 3736 r, = r, =0.9999,
3.3x10 " mol/L(S/N =3). 26 27 o 5x10*mol/L H,0, 8
RSD  5.7% .
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Fig.5 Stead-state current-time response of 3DOM gold Fig.6  Plot of steady-state response current vs. H,0, con—

film modified electrode
H, 0, (Successive addition of H,0,
into gently stirred solution) 4 (Other conditions

are same as Fig.4) o

H,S0, 30 min H,0,
3DOM/Au/CME H,0, o
3.5

H,0,

0.992 mol/L.

0.967 mol/L. RSD  4.3% .

References

1 Kriz K Anderlund M Kriz D. Biosensors and Bioelectronics 2001 16(6) : 363 ~369

2 DENG ZiFeng( ) ZHANG Hong-Wei(
2009 37(4): 613 ~616

centration
5(Other conditions are same as Fig.5) .
o 14 d 4d 0.5 mol/L
. H,0,
5
) JIAO Yu-Zhu( ). Chinese J. Anal. Chem. ( )

Matos R C Pedrotti J J Angnes L. Anal. Chim. Acta 2001 441(1): 73 ~79

4 Klassen N V. Marchington D McGowan H C E. Anal. Chem.

1994 66(18): 2921 ~2925



516 38

Lobnik A Cajlakovic M. Sensors and Actuators B 2001 74(13): 194 ~ 199

Zhang .S Wong G T F. Talanta 1999 48(5): 1031 ~1038

Hanaoka S Lin J M Yamada M. Anal. Chim. Acta 2001 426(1): 57 ~64

Effkemann S Pinkernell U Karst U. Anal. Chim. Acta 1998 363(1): 97 ~103

Alina I Patricia . Andrea V. Pascal C Francois R. Sensors and Actuators B 2009 137(1): 56 ~61

10 Guascito M R Filippo E Malitesta C Manno D Serra A Turco A. Biosensors and Bioelectronics 2008 24 (4):
1057 ~ 1063

11 Jia]JB WangBQ WuAG Cheng GJ LiZ DongS]J. Anal. Chem. 2002 74(9): 2217 ~2223

12 Zhang . Zhang Q Lu X B Li J H. Biosensors and Bioelectronics 2007 23(1): 102 ~106

13 Zhao X J Mai Z B Kang X H Zou X Y. Biosensors and Bioelectronics 2008 23(7): 1032 ~ 1038

14 Zheng W LiJ Zheng Y F. Biosensors and Bioelectronics 2008 23(10): 1562 ~ 1566

15 Zheng W Zheng YF Jin KW Wang N. Talania 2008 74(5): 1414 ~ 1419

16 Karyakin A A Karyakina E E Gorton L. J. Electroanal. Chem. 1998 456(12): 97 ~104

17 Thenmozhi K Narayanan S S. Sensors and Actuators B 2007 125(1) : 195 ~201

18 YouTY Niwa O Tomita M Hirono S. Anal. Chem. 2003 75(9): 2080 ~2085

19 Welch CM Banks C E Simm A O Compton R G. Anal. Bioanal. Chem. 2005 382(1): 12 ~21

20 Miao XM Yuan R Chai YQ Shi YT Yuan Y Y. J. Electroanal. Chem. 2008 612(2): 157 ~163

21 JiaWZ GuoM ZhengZ YuT Rodriguez EG Wang Y Lei Y. J. Electroanal. Chem. 2009 625(1):27 ~32

22 Song YY Zhang D Gao W Xia X H. Chemistry —A European Journal 2005 11(7): 2177 ~2182

23 BaiY Yang W W SunY Sun C Q. Sensors and Actuators B 2008 134(2): 471 ~476

24 ChenXJ WangYY ZhouJJ Yan W Li X H Zhu]J]J. Anal. Chem. 2008 80(6): 2133 ~2140

25 Wang L. Wang E K. Electrochemistry Communications 2004 6(2): 225 ~229

26 Yang Y F Mu S L. Biosensors and Bioelectronics 2005 21(1): 74 ~78

27 Jeykumari D R S Ramaprabhu S Narayanan S S. Carbon 2007 45(6): 1340 ~ 1353

O o0 3 O W

Nonenzymatic Hydrogen Peroxide Sensor Based on
Three-dimensional Ordered Macroporous
Gold Film Modified Electrode

XUAN Jie JIANG Li-Ping" ZHU JundJie
(Key Laboratory of Analytical Chemistry for Life Science Ministry of Education of China
School of Chemistry and Chemical Engineering Nanjing University Nanjing 210093)

Abstract An enzyme-ree electrochemical sensor for the detection of hydrogen peroxide was developed using
a three-dimensional ordered macroporous (3DOM) gold film modified electrode which was obtained via the
inverted colloidal-erystal template technique and electrochemical deposition method. The modified electrode
was characterized by cyclic voltammetry (CV). Under the optimized conditions the sensor showed a wide
dynamic range for the detection of hydrogen peroxide whose catalytic current was linear with hydrogen
peroxide concentration ranging from 1 x 10 ™° to 5.5 x 10 ° mol/L and 8 x 10> to 1.3 x 10 > mol/L with a
detection limit of 3.3 x 107 mol/L (signal4o-noise ratio of 3). In addition the sensor exhibited good
reproducibility and stability and might have potential applications in the fabrication of nonenzymatic sensor.

Keywords Nonenzymatic sensor; Hydrogen peroxide; Three-dimensional ordered macroporous gold film;

Inverted colloidal-erystal template technique; Electrochemical deposition
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