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Introduction Cyclic voltammetry analysis 

 The sensor platform exhibited a detection limit of 0.114 μM and 
a sensitivity of 1.205 μA μM

−1 
cm

−2 
in the linear range of 0.1–100 

μM. The recoveries in wastewater were not lower than 95%, 
confirming the potential application of the fabricated electrode 
for DFC detection in wastewater samples. Modifying a GC elec-
trode with CNWO nanocomposites has proven to be a reliable 
and efficient method in sensor designs for monitoring DFC in 
water and wastewater.  

Conclusion 

References 

Fig. 4.  The electrode fabrication process using drop-casting method and also 
indicating the electrochemical cell with the portable Palm-sens4 potentiostat.  

Fig. 9. Differential pulse voltammetry analysis of DFC at different concentra-
tions on the CNWO modified electrode (a) and the corresponding plot of peak 
current against concentration (b). 

Fig. 8. Cyclic voltammograms on CNWO electrode recorded in phosphate buffer at different masses 
different pH solution (a) and the graph of potential against pH of a solution (b). 

Fig. 10. DPV graphs of DFC showing stability and repeatability at 20 μM in 

one day (a) and stability for 20 μM of DFC for 10 days (b). 

Fig. 11. The interferences of DFC detection on GC/CNWO electrode with 

other analytes. 

Methodology  

Fig. 2 Probable electrooxidation reaction of diclofenac [3]. 

Added conc 

(µM) 

Found Current  

(µA) 

Recovery (%) RSD (%) 

5 0.629±0.0164 98.4 1.9 

10 1.316±0.0218 97.4 1.7 

20 2.351±0.0328 99.1 1.4 

Table 1: Summary of the recovery percentage of DFC 

in wastewater. 

[1] Zheng, Y.; Shao, Y.; Zhang, Y.; Liu, Z.; Zhao, Z.; Xu, R.; Ding, J.; Li, W.; 

Wang, B.; Zhang, H. Pharmaceuticals as an Emerging Pollutant in the 

Aquatic Environment: Occurrence, Analysis, and Toxicity. Toxics 2024, 12, 

483. https://doi.org/10.3390/toxics12070483. 

[2] T. Liu, C.O. Aniagor, M.I. Ejimofor, M.C. Menkiti, K.H.D. Tang, B.L.F. 

Chin, Y. H. Chan, C.L. Yiin, K.W. Cheah, Y. Ho Chai, S.S.M. Lock, K.L. 

Yap, M.X.J. Wee, P. S. Yap, Technologies for removing pharmaceuticals and 

personal care products (PPCPs) from aqueous solutions: recent advances, 

performances, challenges and recommendations for improvements, J. Mol. 

Liq. 374 (2023) 121144, https://doi. org/10.1016/j.molliq.2022.121144. 

[3] A. Afkhami, A. Bahiraei, T. Madrakian, Gold nanoparticle/multi-walled 

carbon nanotube modified glassy carbon electrode as a sensitive voltammet-

ric sensor for the determination of diclofenac sodium, Mater. Sci. Eng. C 59 

(2016) 168–176, https://doi.org/10.1016/j.msec.2015.09.097.  

Morphology of CNWO 

Fig. 6 CV curves of the unmodified and modified electrodes at 0.05 V/s voltammograms of 100 
μM DFC performed at ten cycles for the unmodified GCE (a) and modified electrode with 
CNWO (b). 

Fig. 5 The morphology results of CNWO. FE-SEM image of the nanocomposite 
(a) and EDX spectra (b). 
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Fig. 7. Cyclic voltammetry curves of the unmodified and modified electrodes at 0.05 V/s in ferricya-
nide solution (a) and comparison of the oxidation peak of 100 μM DFC in phosphate buffer for the 
different electrodes (b). 

Fig. 1. Sources of diclofenac and other pharmaceuticals in water and effects in 

water bodies [1,2]. 

Fig. 3.  Synthesis of the graphitic carbon nitride/tungsten oxide nanocompo-
site (CNWO) using a precipitation and calcination method.  

DPV analysis 


