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Table 1 Performance comparison among some non-enzymic ethanol amperometric sensors

% LDR / (mmol-L™) LOD / (umol-L™) R / ((mA-em™)/ (mmol-L ™)) SCHRSR IR

Co-Ni oxide/Pt 1.5~7.9 32 0.026 [24]
Pd/Ni/Si 0~60 16.8 0.992 [9]

Pd-Ni/SiNWs 0~20.4 10 0.76 [10]
HT-PtNPs/GCE 0~25 50 0.362 [25]
Au/Pt/Fe,0, MNPs 0.02~0.11 32 0.42 [26]
MWCNTs-RuHCF/GCE 0.2~1.7 100 0.0045 [27]
Aug/Pd/GCE 0.025~10.000 10 0.94 A
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mmol, REEH 0.94 (mA-cm™)/(mmol-L™"), LOD K
10 umol/L (5L A 3) , ZRME 5 FE A Ai= 0.94c+ 0.06

(=0.998) .
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Ultrathin Au Modified Pd Electrode for Amperometric Sensing of Ethanol

CHAO Long"*, HUANG Zhao'

(1. Hunan Key Laboratory of Biomedical Nanomaterials and Devices, Hunan University of Technology, Zhuzhou Hunan
412007, China; 2. Key Laboratory of Chemical Biology and Traditional Chinese Medicine Research (Ministry of Education of
China), Hunan Normal University, Changsha 410081, China )

Abstract: Owing to the unique structure and functionality of ultrathin precious metal film, it is of great
significance to innovate the preparation method and expand the electrochemical applications of ultrathin precious
metal film. Herein, by using an ultrathin film of a less electron-conducting electrodeposited Se as the template and
a subsequent galvanic replacement reaction (GRR) with HAuCl,, the ultrathin Au film modified Pd-electroplated
glassy carbon electrode (Aug./Pd/GCE) was fabricated. The electrocatalytic and electroanalytical performance
of the modified electrode was studied. The electrocatalysis performance of the Aug./Pd/GCE toward oxidation of
ethanol was investigated in alkaline solution via cyclic voltammetry, and then the ethanol amperometric sensor
was constructed. Compared with the bare Pd electrode, the AuSe/Pd/GCE showed the higher electrocatalytic active
toward the electrocatalytic oxidation of ethanol. Under the optimal conditions, the Aug/Pd/GCE showed a linear
amperometric response to ethanol concentration from 0.025 mmol/L to 10.000 mmol/L with a sensitivity of 0.94
(mA-cm”’)/(mmol-L™"), being superior to most of relevant reports. The new method for preparing the ultrathin
precious metal film by GRR with the uniform electrodeposited ultrathin film of a less electron-conducting material
presented here was expected to be widely used in the preparation of nano-electrocatalysts for their electrocatalysis
and electroanalysis applications.

Keywords: ultrathin film; less-conducting material; precious metal; amperometric sensing; ethanol detection
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