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This study introduces an electrocoagulation (EC) approach with a supporting medium,
developed for investigating the stability of a biodiesel in terms of biodegradability advan-
tages under electrochemical treatment. Gas chromatography–mass spectrometry (GC-MS)
was utilized for volatile compound profile identification to analyze samples before and after
the EC reaction. The main and minor compounds that were identified after EC treatment
included branched cyclic alkanes, branched alkanes, straight-chain alkanes, aromatic com-
pounds, aldehydes, ketones, esters, alkenes, alkynes, halogens, oxygenated compounds,
and heterocyclic compounds, respectively, as the summation of peak areas of different
compound classes.

Under the selected reaction conditions of 12 V and 60 min, the total peak area of
compounds containing, e.g., 5-undecene, 1-octadecyne, dodecanoic acid methyl ester, and
2,4-Dichloro-5-fluorobenzyl alcohol increased significantly to 1.8 to 5.5 × 109 counts per/s,
compared with 0 counts/s for the control of the peak areas. The most focused peak areas
of alkene, alkyne, esters, and alcohol saw an increase of up to 33% of the total peak areas,
observed after the selected EC condition in the experiment. Compounds with higher peak
areas were the concentrated compounds mentioned, with retention indices ranging from
1073 to 1506.

The EC treatment predominantly increased the contents of straight and branched
alkene, alkyne, and alcohols, while decreasing the content of branched cyclic alkanes.
The developed two-phase electrocoagulation system is anticipated to find applications in
investigating fuel properties in the future. This versatile system, designed for the electro-
chemical treatment of biodiesel, offers a cost-effective and efficient approach for evaluating
the stability and composition of various fuel types. Its adaptability and simplicity make
it a promising tool for exploring and understanding the characteristics of different fuels,
providing valuable insights for fuel quality assessment and optimization
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