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Preparation of OMC-Au/L-Lysine/Au Modified Glassy Carbon Electrode and

the Study on Its Detection Response to Hydroquinone and Catechol

ZHOU Yao-yu'*, TANG Lin"?, LI Zhen'?, LIU Yuan-yuan'*, YANG Gui-de'”, WU Meng-shi'*, LEI Xiao-
xia'?, ZENG Guang-ming'"

(1. College of Environmental Science and Engineering, Hunan University, Changsha 410082, China; 2. Key Laboratory of
Environmental Biology and Pollution Control, Ministry of Education, Hunan University, Changsha 410082, China)

Abstract: Ordered mesoporous carbon-Au nanoparticles (OMC-Au) nanocomposites were synthesized by a one-step chemical reduction
route, and an OMC-Au/L-Lysine/Au composite film-modified glassy carbon electrode (GCE) was constructed. The microstructure of
OMC and OMC-Au/L-Lysine/Au composite films were characterized by SEM, and the preparation process of OMC-Au/L-Lysine/Au
modified glassy carbon electrode was investigated using cyclic voltammetry and electrochemical impedance spectroscopy. The
electrocatalytic oxidation of hydroquinone and catechol on the modified electrode was discussed by differential pulse voltammetry in this
study, and a sensor for separate determination of hydroquinone and catechol based on OMC-Au/L-Lysine/Au modified glassy carbon
electrode was developed. Under the optimal conditions, the cathodic peak current was linearly related to hydroquinone concentration
over ranges from 1.0 x 10 ® mol+L™" to 8.0 x 10 ™* mol-L ™" with a detection limit of 3.0 x 10 7 mol-L™", and linearly related to
catechol concentration from 1.0 x 10 7 mol-L ™" t0 8.0 x 10 ° mol-L~" with a detection limit of 8.0 x 10~ mol - L.

Key words : ordered mesoporous carbon-Au nanoparticles; L-Lysine; hydroquinone; catechol; electrochemical sensor
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GCE/(OMC-Au/L-Lysine/Au).
1.4 Hfb2eabr ik

TERA 10 mL %) pH 24 6.5 1) PBS st



3 AR AR A FLBRER G L R AR 1B I AR 9 ) A BOHORT ORI | R gk R g 1213

B=m R -0.2 ~0.8 V, FHi# F 0.05
Ves URHEAT R IR AR LA 22 4 Bk b AR & ik
(DPV) i, 4 FE R 0.1 Vs ™', DPV BIHRIR
J90.05 V, Bk 0.05 s, BkiitE A 0.2 s, % 1E
BFIEIR 2 s, AN SEB I B A5 7E 20 T 61T

2 HFR5ITE
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Fig. 1 SEM images of OMC and OMC-Au/L-Lysine/Au composite
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Fig. 2 Cyclic voltammetric responses and Electrochemical impedance spectra of the preparation process

of OMC-Au/L-Lysine/Au modified glassy carbon electrode
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50
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< sh
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2 ke o
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0k @ 0

15 1 I 1 1 1
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JEbEE pH A B3GR AL f AR N, AR AR S
IR RST T AR F R S pH EAE R, K 3(b)
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AW/, RIS, P 2% 26 3 A4 7, 6 B pH (Y
PN 2R I PR T ) LA 25 AR AR . X R
R EE A I e U 7 R
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LRI e FE R 2R 4L T
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XIAR Wy SRR I 2 LA T BRI AH OC R %K
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B2 59 mV B R LA 2 P A F RN A BT
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REE pH =6. 5 BiklE HQ , CC Rl fe 551
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Fig. 3 Diagrams of relationship between pH values and oxidation peak currents and peak potentials of HQ and CC
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FL A Ak S Tk
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TR A YAEAG Vi F B L A A e 4 A 0 08 v L 23 1) R
58.6396 wA F157.9396 wA, & Ak W H 057 43 51
256.594 mV Fl 138.244 mV , W§ L v AN [6], B {7 2%
AE, 73 118.35 mV, 4 HL {7 2254 100 ~ 125 mV
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118.35 mV {Hifi i &l 4 5& 5 Mk EE R HQ, CC ™
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I, HQ Fl CC IR AW e i it W S 15 K JEHUE: HQ
(AU HL 3L T EL DA R /N A T, U B I A
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HQ . CC #EATHEM.

80

Hi
60 |- Q cc
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G 1 1 1 1 1 1
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