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Electrochemical sensor for acetaminophen based on
layer-by-layer self assembly technique
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Abstract: A novel type of carbon nanotube-coated Au nanoparticle and [bmim]BF, composite modified
glassy carbon electrode was fabricated by a layer-by-layer self-assembly technique. The electrochemical
performance of acetaminophen (ACOP) on the modified electrode was investigated by cyclic voltammetry. The
Nafion/GNPs/RTIL/MWNTs/GC electrode showed an excellent electrocatalytic activity for the oxidation of ACOP
and accelerated electron transfer between the electrode and ACOP. For ACOP, the reversible electrochemical
process was observed on the Nafion/GNPs/RTIL/MWNTs/GC electrode, while irreversible electrochemical process
occurred on the GC electrode. For the Nafion/GNPs/RTIL/MWNTs/GC electrode, the anodic peak potential of
ACOP was moved from 0.562 V to 0.413 V, with a potential drop of 149 mV. At the same time, the reduction peak
potential was 0.384 V, and the potential difference was only 29 mV. It was shown that the modified electrode
possessed higher electrocatalytic activity and more sensitive effect for the detection of ACOP than both MWNTs/GC
electrode and GC electrode. The effects of the different experimental conditions on the electrochemical behaviors
of ACOP were explored. Under the optimum conditions of preparation and experimental, the linear calibration
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curves of ACOP were obtained in a wide range of 2x107 to 4.0x10™* mol'L™" with a correlation coefficient

0.999 2 and a detection limit of 2.6x10™® mol'L™" (the ratio of signal to noise, 3 : 1).

The recovery rate was

97.9%-100.8%. This method can be used to determine ACOP in paracetamol tablets with satisfactory results.
Key words: acetaminophen; carbon nanotube; [bmim]BF,; Au nanoparticle; modified electrode; cyclic vol-

tammetry
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Figure 1 SEM images of the modified electrodes. a: GC electrode; b: MWNTs/GC electrode; c: RTIL/MWNTs/GC electrode;

d: GNPs/RTIL/MWNTSs/GC electrode
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Figure 2 Cyclic voltammograms of different electrodes in different solutions. a: GC electrode; b: MWNTs/GC electrode;

¢: RTIL/MWNTs/GC electrode; d: GNPs/RTIL/MWNTs/GC electrode; e: Nafion/GNPs/RTIL/MWNTs/GC electrode.

A: 5 mmol-L™'

Ks[Fe(CN)o)/K4[Fe(CN)] + 0.1 mol-L™" KCI solution; B: 2.0x10~* mol-L ™" Acetaminophen (ACOP) solution
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Figure 3 Calibration curve of the modified electrode for
detecting ACOP
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Table 1 Results of determination of ACOP in paracetamol tablets
(n=6)

Sample This method/% RSD/% Ch. P method/%!""!
1 101.0 0.5 103.4
2 99.9 0.2 100.9
3 99.8 0.1 98.6
4 99.9 0.1 99.8
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