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Fig. 1  Cyclic voltammograms of the planar gold, GC and
Au/GC electrodes in PBS (pH 7. 0) solutions
without (a ~c¢) or with 1.0 x 10 mol/L phenol
(d~1)
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Fig.2 Cyclic voltammograms of the planar gold (a), GC(b) and Au/GC (c¢) electrodes in PBS (pH 7.0) solutions contai-
ning 1.0 x 10 ™ mol/L catechol (A), resorcinol (B), hydroquinone (C) and phloroglucinol (D)
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Fig. 3 Response currents of 15 kinds of phenolic com-
pounds at planar gold, GC and Au/GC
1. phenol, 2. catechol, 3. resorcinol, 4. hydroqui-
none, 5. phloroglucinol, 6. o-nitrophenol, 7. m-ni-
trophenol, 8. p-nitrophenol, 9. o-chlorophenol,
10. p-chlorophenol, 11. o-cresol, 12. m-cresol,

13. p-cresol, 14. salicylic acid, 15. o-aminophenol
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Fig. 4  The variations of response currents with salicylic
concentrations at GC (a) and Au/GC (b)
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Tab.1 Linear relationship of the response currents with phenolic compounds concentrations at Au/GC

Linear equation/

Phenolic compound ~ Linear range/mol + 1™ N Lo r n References

WA ~mmol + L
Salicylic acid 5.0x1077 ~8.0x107° I,=-0.0459 +6.569C 0.9994 15 Lower limit better than [3]
Phenol 1.0x1077 ~2.0x107° 1,=0.0236 +11.336C 0.9985 14 Lower limit better than [4-5]
Hydroquinone 2.0x1077 ~9.0x10"° I,=-0.0025+10.454C  0.9964 16 Lower limit better than [6]
Resorcin 1.0x1077 ~4.0%x107° 1,=0.0252 +9.326C 0.9979 15
Phloroglucin 1.0x107 ~1.5x10"* 1,=0.0161 +8.331C 0.9993 17
o-nitrophenol 5.0x107%~ 2.5x10™*  [,=0.4840 +0.217 IgC 0.9982 12 Lower limit better than [7]
m-nitrophenol 1.0x1077 ~3.0x10~ 1,=0.0367 +9.941C 0.9988 14
Paranitrophenol 2.0%107 ~4.0%x107° 1,=0.0274 +5.936C 0.9985 13 Lower limit better than [8-9]
o-chlorophenol 3.0x107 ~ 1.0x107°  1,=0.0297 +11.167C 0.9974 12 Lower limit better than [10]
p-chlorophenol 1.0x1077 ~ 2.0x10°? 1,=0.0104 +7.677C 0.9972 16 Lower limit better than [ 10]
o-cresol 1.0x1077 ~1.0x107° 1,=0.0103 +11.571C 0.9992 12
m-cresol 1.0x1077 ~1.0x10 ™ 1,=0.0119 +18.231C 0.9987 12 Lower limit better than [ 10]
p-cresol 1.0x1077 ~5.0x10™° 1,=0.0108 +17.272C 0.9960 8  Lower limit better than [ 10]
o-aminophenol 3.0x1077 ~ 3.0x10°°  1,=0.0130 +12.948C 0.9996 21
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Electrocatalytic Determination of 15 Kinds of Phenolic Compounds by
Novel Gold Nanoparticles-Modified Glassy Carbon Electrode

CUI Yan-ping'*, WANG Wei-xing', YANG Chang-zhu®, PU Wen-hong’
(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074 ,China; 2. College of
Environmental Science and Engineering , Huazhong University of Science and Technology

Wuhan 430074, China)

Abstract; A gold nanoparticles-modified glassy carbon electrode ( Au/GC) was used to detect 15 kinds of phe-
nolic compounds. In the cyclic voltammetry measurements , the peak currents of phenolic compounds at Au/GC e-
lectrode were all increased as compared with GC electrode and planar gold electrodes, and the oxidation poten-
tials were determined by the activity of analytes. Besides, the electrocatalysis of salicylic acid was studied at Au/
GC electrode. The results showed that there was a good linear relationship between the oxidation current and the
concentration of salicylic acid,and the current sensitivity was 1. 8 fold higher than that obtained on GC electrode.

Trace phenolic compounds determination could be realized on the modified electrode.

Key words: gold nanoparticles; phenolic compounds; electrochemical determination
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