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1 (A) Au/CILE (B) GR/Au/CILE SEM ;(C) 10.0 mmol /L. Fe( CN) , *'*
0.1 mol/L KCI ( 10* ~1.0 Hz) ; (D) 1.0 mmol/L
K;Fe(CN) ¢ 0.5 mol/L KCI ( 100 mV/s) ; a ¢ CILE

Au/CILE  GR/Au/CILE
Fig.1 SEM images of ( A) Au/carbon ionic liquid electrode ( CILE) and ( B) graphene ( GR) /Au/CILE;

3-/4- .
contai—

( C) Electrochemical impedance spectra of different modified electrodes in 10. 0 mmol/L  Fe( CN)
ning 0. 1 mol/L KCI with the frequencies from 10* to 1.0 Hz; (D) Cyclic voltammograms of different modified elec—
trodes in 1.0 mmol/L K,Fe( CN) ¢ and 0.5 mol/L KCI solution with scan rate as 100 mV/s.

Electrodes from a to ¢ were CILE Au/CILE and GR/Au/CILE respectively.
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GR/Au/CILE ° pH 2.5 PBS at scan rate of 100 mV /s
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Fig.3 Cyclic voltammograms of 1.0 x 10 mol/L rutin on GR/Au/CILE with ( A) different pH PBS ( from a to
karel.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0) and ( B) different scan rate ( form a to k are
50 70 90 120 160 200 240 280 320 360 400 mV/s).
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i.(pA) =89%'7(V/s) —14.81 (r=0.998) i (pA) =-100.63v"*( V/s) +14.95 (r=0.
998) . Iny
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Table 1  Determination results of rutin in tablet samples and recovery
Sample N Marked value Found Added Total found (% RSD_g) Recovery
Pample No. ( pmol /1) ( pmol /L) ( pmol /L) ( pmol /L) o= (%)
B080302 60.2 59.2 30.0 89.1 1.29 99.67 £0.16
090904 60.2 60. 1 30.0 89.5 2.47 98.00 £0.25
1.0 x 10 mol /L o 5% 1.0 x
10° mol/.  K*".Na®.Mg’*.Ca**.CI".SO; . . .
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Electrodeposited Graphene and Gold Nanoparticle Modified
Carbon Ionic Liquid Electrode for Sensitive Detection of Rutin

SUN Wei' "> WANG Dan’ ZHANG Yuan-Yuan® JU Xiao-Mei® YANG Hai-Xu' CHEN YiXin' SUN Zhen-Fan'
"( College of Chemistry and Chemical Engineering Hainan Normal University Haikou 571158  China)
> ( College of Chemistry and Molecular Engineering Qingdao University of Science and Technology ~Qingdao 266042  China)

Abstract A carbon ionic liquid electrode ( CILE) was prepared by using ionic liquid 1-hexylpyridinium
hexafluorophosphate ( HPPF,) as the binder and the modifier and then it was further decorated with gold nan—
oparticles and graphene ( GR) using step by step electrochemical method to get a modified electrode denoted
as GR/Au/CILE. Electrochemical performance of GR/Au/CILE was greatly enhanced due to the presence of
nano—gold and GR. Different electrochemical methods such as cyclic voltammetry differential pulse voltamme—
try and chronocoulometry were used to investigate the electrochemical behaviors of rutin on GR/Au/CILE with
the electrochemical parameters calculated. Under the optimal conditions the oxidation peak current of rutin was
proportional to its concentration in the range of 8.0 x 10~ —=8.0 x 10~ mol /L with the detection limit of 2. 55
x 10~ mol/L (3¢) . The proposed method was applied to the analysis of rutin tablet with satisfactory results.

Keywords Carbon ionic liquid electrode; Graphene; Gold nanoparticles; Rutin; Electrochemistry
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