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Abstract:  

Electrochemical properties of Electric Arc Furnace Slag (EAFS) derived from metal steel waste 

as potential electrode for degradation of Acid Orange II (model pollutant). The objectives of this 

research are to study the oxidation and reduction process of EAFS through electro-Fenton 

reaction process using cyclic voltammetry (CV) and to analyze the potential of EAFS for 

degradation of Acid Orange II (AO2) through cyclic voltammetry profile. This research project 

is conduct to analyze two types of electrode which were IO electrode and EAFS electrode using 

CV. The scan rate for each sample were varies (10, 20, 30, 40, 50, and 60 mV/s). From results 

obtained, effect of various scan rate on IO and EAFS electrode is observed for the CV pattern. 

EAFS electrode show great rate capability along with efficient pseudocapacitive performance. 

The occurrence of oxidation and slight reduction occur in EAFS electrode prove the potential of 

the electrode based on the CV pattern. 
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Objectives:  

 

• To study the oxidation and reduction process of EAFS through Electro-Fenton reaction process 
using Cyclic Voltammetry. 

• To analyze the potential of EAFS for degradation of Acid Orange II through Cyclic Voltammetry 

profile.  
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Methodology: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Oxidation and reduction reaction process 

Two sample of electrode Iron Oxide 

(IO) and EAFS were prepared 

Screen Printed Electrode (SPE) were 

prepared using drop-dry method 

Potentiostat was turned on  

NOVA 1.11 software was opened to 

start the CV analysis 

Experimental fields was set in the NOVA 1.11 

software to run the CV analysis 

The result obtained from the CV were 

analyzed 

Several drop of solution onto the Screen-

Printed Electrode (SPE) using pipette 

Two solution with 0.5 mM Acid Orange II added 
with 0.25 mM NaCl were prepared. One of the 

solution was added with 0.1 M H2O2 
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Results: 

1) Iron Oxide (IO) CV Analysis 

 

             With addition of H2O2 

 

           Without addition of H2O2 

 
 

 

2) Electric Arc Furnace Slag (EAFS) CV Analysis 

 

With addition of H2O2 

 

 Without addition of H2O2 

  
 

Conclusion: 

EAFS demonstrated a potential electrode for initiative to replace IO electrode and platinum 

electrode as well as efficiency for Electro-Fenton reaction process for AO2 (model pollutants) 

removal. From the finding in which EAFS electrode show that the electrode is stable. Besides 

that, effect of various scan rate on EAFS electrode it show that, the peak currents increase was 

observed with increasing scan rate. This show a great rate capability along with better 

pseudocapacitive performance of the electrode material. This can be conclude that EAFS 

electrode is more efficient in removal of AO2 dye compare to the IO electrode and with the 

occurrence of redox potential in EAFS electrode prove the potential of the electrode. 
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