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Abstract: PAR/Ionic liquids/multi-walled carbon nanotubes composite film modified electrode (PAR/IL/MWCNTs/GCE)
was prepared by the combination of carbon nanotubes with ionic liquids, and with the characteristics of AR. The
electrochemical properties of PAR/IL/MWCNTs/GCE were investigated, it indicates that the electrode has a sensitive
response for copper (II) and can be used as a current-sensor of copper (1), using Differential Pulse Voltammograms, a
fast, simple, sensitive and accurate analysis method of Cu”" was established. The mechanism of adsorptive stripping for
copper (II) on this electrode was investigated. Experiments were carried out on supporting electrolyte solution pH,
preconcentration time and preconcentration potential. It shows the oxidation stripping peak current of Cu®’ was
proportional to the logarithm of its concentration over the range 1.0x10™'? to 1.0x10™ mol/L and proportional to the
square root of its concentration over the range 3.0x10” to 1.0x10” mol/L. The detection limit of Cu*" was 1.0x10™"
mol/L(S=3N). Finally, this new method was successfully used to determine Cu®" in practical water samples.

Keywords: Alizarin Red; lonic liquids (IL); Multi-walled carbon nanotubes; Differential pulse anodic stripping
voltammograms (DPASV); Cu (1I)
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Figure 1. Impedance plots of bare glassy carbon electrode (a) and
PAR/IL/MWCNTs/GCE (b)

B 1 #284%k (a) F1PAR/IL/MWCNTs/GCE (b) I3 FMHE

3.2 PAR/IL/MWCNTSs/GCE ¥} Cu(Il)B9{R=Z 05
v

2 4 Cu(ll) 78 B 3 Kk W o R
PAR/IL/MWCNTS/GCE I ¥ 75~ Z2 Jhk b BH B %5 H AR %2
K, P2 dihsk b al i, EEm Ak - Cut s —
BN Yo e, JL W H £ -0.008V o 1T 7E
PAR/IL/MWCNTs/GCE | (#h4k a), Cu(Il)f)ik i

978-1-935068-16-7 © 2010 SciRes.



7

% Scientific
% Research

»
%

9

o

&

HLAV 24-0.002 V,  FLIG FE I B 25 19K, 7840 Ui 1 Bl
1B A AN Cu 11 A A% i (R AR 22 Wi . 57 4
58

I A

0.0
E/V (v5.SCE)

0.2

Figure 2 Differential pulse anodic stripping voltammograms
(DPASV) of PAR/IL/MWCNT: (a) and GCE (b) in 1.0x10® mol/L
Cll SO4
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Figure 3. The relationship between the peak currents and the
concentrations of Cu®*
A. ¢(Cu®): 3.0x10?, 5.0x107, 8.0x10°°, 1.0x10®, 3.0x10%, 5.0x10°8,
8.0x10%, 1.0x10” mol/L
B. ¢(Cu®): 1.0x107"%,5.0x10™"2, 1.0x10™, 5.0x10™", 1.0x107"°,
5.0x10™, 8.0x107°, 1.0x10” mol/L
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Table 1. Determination of water

F 1. TERKHEHRNE

" . . AR AR HE R 2

R Ji 4 Original (mol/L)  JIIAE Added (mol/L) 455 Found (mol/L) [A[i 2R Recovery (%) RSD ((y”;’

0
10107 2.1x107 976 47
Aok (cu® 1.2x10” 3.0x107 4.0x10” 95.2 52
5.0x10" 6.4x10" 103.1 4.1
3.0x10” 9.1x10” 105.2 63
9k (cu®H 5.5x107 5.0x10” 10.0x10” 96.0 5.5
8.0x10” 13.7x10” 101.8 49
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