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Fig.1  Scanning electron microscopy ( SEM) images of ( A) FTO (B) VAP-WO, * H,O0/FTO and ( C)
VAP-WO,/FTO Inset shows a cross—sectional SEM image of VAP-WO,/FTO; ( D) energy dispersive X-—ray
( EDX) spectra of VAP-WO, /FTO. VAP-WO3 vertical platedike WO, arrays
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Fig.2 X-ay diffraction ( XRD) patterns of ( A) VAP-WO, * H,0/FTO and ( B) VAP-WO,/FTO
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5 ° Al = 6.773 +0.0494C.00 Fig. 3 i+ curves of VAP-WO,/FTO ( a)
( pg/mlL) ( R*=0.9920) 7.3 pg/mLs VAP-WO, » H,0/FTO (b) and FTO (¢) in PBS with
VAP-WO,/ (red) and without ( black) 2 mg/mL ethanol. Bias
FTO potential 1.0 V; 0.05 mol/L PBS pH=5.0; Xe lamp
.pH ) 1 100 mW/cm
{ 1)
Ay
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_
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Product
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Fig.4 Photoelectrochemical ( PEC) reaction mechanism for detection of ethanol on the basis of VAP-WO,/
FTO electrode
1
Table 1  Comparison of linear range and limit of detection of various sensors for detection of ethanol
- R Linear range Limit of detection
Electrode modification materials ( pg/mL) ( pg/mL) Reference
Screen—printed carbon electrodes modified by AuNPs 46.0~460.0 B K
Multi-walled ca;bon nanotubes /platinum nanoparticles 11.5~138.0 0.9 10
/ / / / 14.7~46.0 44 11
GA/ADH/PNR/AuNP/MWCNT/SPCE . . .
/ /
AOx/CB/PBNPs/SPE 92.0~460.0 239 12
/FTO VAP-WO,; /FTO electrode 20.0~160.0 7.3 This Work

10  VAP-WO,/FTO 5 2
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2 VAP-WO,/FTO 5 3 VAP-WO, /FTO 5
Table 2 PEC detection results for ethanol in five liquor Table 3  Recovery test results of No.5 liquor sample with
samples with VAP-WO,/FTO VAP-WO,/FTO

Sample Labeled vl(-,)ggfriger PEC PEC Original Spiked Found Recovery RSD

No. (%) P (%) (% x10000) ( pg/mL) ( pg/mL) ( pg/mL) ( pg/mL) (%) (% n=3)

1 52.0 51.8+0.4 51.9+0.2 41.0+£0.2 20.0 52.4 96.0 3.2

2 56.0 55.6+0.5 56.2+0.3 44.4+0.2 33.2 40.0 74.5 103.2 2.9

3 53.0 52.8+0.3 52.8+0.2 41.7+£0.2 60.0 94.1 101.5 2.1

4 50.0 50.3+0.4 50.2+0.3 39.7+0.2

5 42.0 41.6+0.5 42.2+0.3 33.3+0.2
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A Non-enzymatic Photoelectrochemical Sensor for
Rapid Detection of Ethanol in Alcohols

LI Bai-Chuan' WANG WeiJie ' XU Shu-Han ' CHEN Xiao-Mei" ' CHEN Xi
'( College of Food and Biological Engineering Jimei University Xiamen 361021 China)
*( College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China)

Abstract Non-enzymatic photoelectrochemical ( PEC) method for the rapid detection of ethanol in alcoholic
beverages was established by using vertical platedike WO, arrays ( VAP-WO,) grown on the FTO surface. The
morphology elemental composition and lattice characteristics of VAP-WO; were characterized by SEM EDX
and XRD techniques respectively. The results of PEC experiments showed that ethanol could significantly
enhance the photocurrent of VAP-WO,/FTO electrode. The effects of sodium tungstate amount bias voltage
and pH values on the PEC properties of VAP-WO,/FTO electrode in the detection of ethanol were
investigated. Under optimized conditions the linear equation for ethanol detection was Al = 6. 773 +
0.0494C,..s (wg/mL)  and the linear range was from 20.0 pg/mL to 160.0 pg/mL with a detection limit of
7.3 wg/mL. In addition the VAP-WO,/FTO electrode revealed good reusability and high selectivity in ethanol
detection. The method was applied to the determination of ethanol in alcoholic beverages. The measured values
were in good agreement with the labeling values of the alcohols which was also consistent with the results
obtained according to the corresponding national standard of China. The spiked recoveries of the sample were
93.9%-107.0%.
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