
547 

©2024 Copyright held by the author(s). Published by AIJR Publisher in “Abstracts of the Second International Congress on Energy and Industrial 

Processes Engineering: Volume 2” (ICEIPE’24) 14-16 May 2024. Organized by the Research Laboratory of Matter’s Valorization and Recycling 

for Sustainable Development (VRMDD), University of Sciences and Technology Houari Boumediene (USTHB), Algiers, Algeria. 

DOI: 10.21467/abstracts.170 ISBN: 978-81-970666-1-0 (eBook) 

ID: 6051 

Miniaturized Potentiometric Ag/AgCl Reference Electrodes for 

Electrochemical Systems 
Malek Zineb 1, Chekir Nadia 1, Tassalit Djilali 2, Sabba Nassila1, Yaddadene Chafiaa3 

1  Laboratory of Matter’s Valorisation and Recycling for  Sustainable Development (VRMDD) University of 

Sciences and Technology Houari Boumediene, Faculty of Mechanical and Process Engineering, Bab-Ezzouar, 

16111 Algiers, Algeria. 

2 Development Unit of Solar Equipments, UDES/EPST, Renewable Energy Development Center, Route 

Nationale n°11, BP386, BouIsmaïl, 42400, Tipaza, Algeria. 
3 Research Center of Semiconductor Technology for Energetic (CRTSE), 02,Bd. Dr. Frantz FANON, B.P. 140 

Algiers-7 16038, Algeria 

*malek.zineb.23@gmail.com,  

ABSTRACT  

The present work focuses on the development of a potentiometric Ag/AgCl reference electrode using 

electrochemically growing silver chloride (AgCl) over the surface of silver electrodes. Based on 

electrochemical deposition method, AgCl was grown on screen-printed Ag electrodes in 1M 

potassium chloride (KCl) solution. This electrode was fabricated for use as a highly cost-

effective reference electrode. 
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1. Introduction  

The continuous growing interest in the development of new miniaturized, low cost electrochemical sensors suitable 

for use in online quality monitoring has raised the need for the development of new miniaturized, planar reference 

electrodes. The response of any electrochemical potentiometric electrode is meaningless without a reference electrode 

against which comparison can be made[1]. Silver/Silver Chloride (Ag/AgCl) reference electrodes are commonly used 

in electrochemical measurements owing to their low costs and easy applicability[2].Ag/AgCl electrodes have a several 

advantages such as resistance to high temperatures, easy preparation and can be simplified in shape[3]. In this 

experiment, the sensing layer of silver chloride (AgCl) was formed by chronopotentiometry method. The performance 

test was evaluated by potentiometric measurements and energy dispersive spectrophotometry (EDS) technique to 

confirm their electrochemical performance and the present of Ag/AgCl layer. 

2. Experimental 

In this study, the electrode was immersed in 1M potassium chloride (KCl) solution with applying currents 

of either 0.2 or 1.0 mA for 2min. The performance of Ag/AgCl electrode was confirmed by  

 

 

 

 

 

 

Figure 1: Electrochemical cell system 

potentiometric measurements and chronopotentiometry method with three electrodes system, based on a 

potentiostat type VMP3. Figure 1 represents the photo of test experiment 

3. Results and discussion 

A chemical analysis of the electrode was performed using Energy Dispersive Spectrophotometry (EDS). 

The elements Ag, Cl, C, and O were detected, as expected (Figure 2). From the results, it can be surmised 

that AgCl thin film layer was indeed formed on the surface of the Ag thick film. 
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Figure 2: Energy Dispersive Spectrophotometry (EDS) analysis of the electrode surface before (a) and after (b) the 

chlorination process. 

4. Conclusion 
The successful development of the AgCl layer, demonstrated by the presence of chloride elements 

subsequent after the electrochemical chloridization of the surface of screen-printed silver electrodes, lays a 

robust foundation for further testing and ongoing optimization of this method. 

References 
[1] M. Glanc, M. Sophocleous, J. K. Atkinson, and E. Garcia-Breijo, “The effect on performance of fabrication parameter variations of 

thick-film screen printed silver/silver chloride potentiometric reference electrodes,” Sensors Actuators, A Phys., vol. 197, pp. 1–8, 2013, 

doi: 10.1016/j.sna.2013.03.036. 

[2] M. Komoda, I. Shitanda, Y. Hoshi, and M. Itagaki, “Instantaneously usable screen-printed silver/silver sulfate reference electrode with 

long-term stability,” Electrochem. commun., vol. 103, no. May, pp. 133–137, 2019, doi: 10.1016/j.elecom.2019.05.019. 

[3] D. S. Khaerudini, F. Rahman, and S. Alva, “Optimization strategy of Ag/AgCl thin film electrodes approached by chlorination process 

for electrochemical response materials,” Mater. Chem. Phys., vol. 240, no. 1, p. 122294, 2020, doi: 

10.1016/j.matchemphys.2019.122294.

https://doi.org/10.21467/abstracts.170

