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Electrocatalytic oxidation of SMZ at multi-wall carbon
nanotubes-Nafion modified glassy carbon
electrode and its electrochemical determination application
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Abstract; Electrochemical behaviors, electrochemical kinetics and electrochemical determination of
sulfamethoxazole (SMZ) at both glassy carbon electrode ( GCE) and multi-wall carbon nanotubes-Nafion
modified glassy carbon electrode ( MWCNTs-Nafion/GCE) were investigated by cyclic voltammetry (CV) ,
chronocoulometry (CC), chronoamperometry ( CA), linear scan voltammetry (LSV) and amperometric
i —t curve. The experimental results showed that the electrochemical oxidation of SMZ was sluggish on
GCE, but the oxidation peak current of SMZ increased significantly at MWCNTs-Nafion/GCE in
comparison with that at the bare GCE, which indicated that MWCNTs-Nafion/GCE could catalyze the
electrochemical oxidation of SMZ very well. The plot of oxidation peak currents versus the square roots of
the scanning rates for the redox in the potential range of 10 —1 000 mV -+ s ™' showed a straight line, as
expected for a diffusion-limited electrochemical process for SMZ electrochemical oxidation. At the bare
GCE and MWCNTs-Nafion/GCE the oxidation peak current was linearly proportional to the concentration of
SMZ over the concentration range 5.0 x 10™° =2.5 x 10 >mol - L™" and 1.0 x 10™° - 6.0 x 107>
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mol + L™!. The detection limits were 1.0 x 107> and 5.0 x 107 mol - L'.

The relative standard

deviation was between 0.85% - 1.98% and the recovery was in the range of 98% — 101.2% . This
MWCNTs-Nafion/GCE could be applied in SMZ electrochemical determination with satisfied results. The

proposed method can be applied to the determination of SMZ in tablet samples with satisfied results.
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Figure 1 CVs of SMZ at the MWCNTs-Nafion/GCE
in 0.10 mol - L™' PBS (pH 6.8) in the presence
(curve a) and absence (curve ¢) of 1 x 10> mol -
L™' SMZ. Curve €, b and d are CVs of SMZ at bare
GCE., MWCNT/GCE and Nafion/GCE in 0. 10 mol -
L™' PBS (pH 6.8) containing 1 x 10 > mol + L™
SMZ. The scan rate: 50 mV - s~"
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Table 1 Kinetic parameters for SMZ at both GCE and
MWCNTs-Nafion/GCE

Electrode [ Dx1073/cm? + 571 k;x107*/s7!
GCE 0.43 1.02 8.46
MWCNT-Nafion/GCE 0. 89 2.25 9.99
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Figure 2

obtained at MWCNTs-Nafion/GCE while increasing

SMZ concentration (mmol - L™") at 0.90 V with a

stirring rate of 100 r - min ™"

Time-dependent steady state currents
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ml FEATIE , R G IMA B & H) SMZ Xt ] & #E47
[ Wi 3 R (R 2) o

B 2 W 4R AT A, BT A8 B g RSD Oy
0.85% ~1.98% , M FYZE K 98.0% ~101.2%,
BUAATT AT A I ZR , i T SMZ iy bz sE
BRI,

Table 2 Determination results of the samples (n =6)

Sample Labeled Determ. RSD Added Determ. Recoverage
tablet/mg tablet/mg /% /mg /mg /%
400 412.0 1.98 253.0 668.1 101.2
403.5 1.24 253.0 651.6 98.0
408.3 0.85 380.0 782.1 98.4
INE

& CC 1 CA ¥4 51 E7E GCE & MWCNTs-
Nafion/GCE hRHMR RSN /124, TR RE
B , B A% 52 o7 YR #R B 47 MWCNTs-Nafion/GCE |
B 8 F GCE I, 5 GCE.Nafion/GCE } MWCNT/
GCE #H k. MWCNTs-Nafion/GCE %} SMZ M1k &4k
BAERIFHAE4A/ER, MWCNTs 5 Nafion Xf SMZ
B EAE D) TRFRPHREIER
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