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A Study on the Electrochemical Properties of Water-soluble Waste

Cutting Oil using Boron-Doped Diamond Electrodes

J.H. Park, T.G. Kim’
Department of Nanomechatronics Engineering, Pusan National University, Busan 46241, Korea

Abstract In metal cutting, water-soluble cutting oil is used for cooling the surface of the workpiece and improv-
ing the surface roughness. However, waste cutting oil contains preservatives and surfactants, and if it is dis-
carded as it is, it has an great influence on environmental pollution. For this reason, regulations on the use of
cutting oil are being stricter. Hence, the development of eco-friendly treatment technologies is required. In this
study, a diamond electrode doped with boron on a niobium substrate was deposited by thermal filament chemi-
cal vapor deposition and waste cutting oil was treated using an electrochemical method. Compared to the total
amount of organic carbon contained in the waste cutting oil, it was confirmed that the boron-doped diamonds
developed from this study showed much better performance than electrodes that has been widely used before.
(Received November 16, 2022; Revised November 19, 2022; Accepted November 21, 2022)

Key words : Water-soluble cutting oil, Boron doped diamond (BDD) electrode, Total organic carbon (TOC)
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Table 1. Deposition conditions of BDD thin film by HFCVD

Substrate temp. (°C) 750
Filament temp. (°C) 2,000
Working pressure (torr) 30
CH,/H, ratio (%) 2.5
Deposition time (hr) 5
0, 1000, 2000,

B/C ratio (ppm) 4000 6000, 8000
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Table 2. Condition of electrolysis test
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Fig. 4. SEM image of BDD film deposited on Nb substrate.
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Fig. 5. Deposition Rate according to B/C ratio.
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Fig. 7. XRD analysis of BDD thin film deposited on Nb.
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Fig. 10. Comparison of TOC analysis of Ti and BDD
according to electrolysis.
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