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For several decades, industrial processes consume a huge amount of raw water for various objects that 
consequently results in the generation of large amounts of wastewater. Wastewaters are consisting of complex 
mixture of different inorganic and organic compounds and some of them can be toxic, hazardous and hard to 
degrade. These effluents are mainly treated by conventional technologies such are aerobic and anaerobic 
treatment and chemical coagulation. But, these processes are not suitable for eliminating all hazardous chemical 
compounds form wastewater and generate a large amount of toxic sludge. Therefore, other processes have been 
studied and applied together with these techniques to enhance purification results. These include photocatalysis, 
absorption, advanced oxidation processes, and ozonation, but also have their own drawbacks. In recent years, 
electrochemical techniques have received attention as wastewater treatment process that could be show higher 
purification results. Among them, boron doped diamond (BDD) attract attention as electrochemical electrode 
due to good chemical and electrochemical stability, long lifetime and wide potential window that necessary 
properties for anode electrode. 

So, there are many researches about high quality BDD on Nb, Ta, W and Si substrates, but, their application 
in effluents treatment is not suitable due to high cost of metal and low conductivity of Si. To solve these 
problems, Ti has been candidate as substrate in consideration of cost and property. 

But there are adhesion issues that must be overcome to apply Ti as BDD substrate. Al, Cu, Ti and Nb thin 
films were deposited on Ti substrate to improve adhesion between substrate and BDD thin film. In this paper, 
BDD films were deposited by hot filament chemical vapor deposition (HF-CVD) method. Prior to deposition, 
cleaning processes were conducted in acetone, ethanol, and isopropyl alcohol (IPA) using sonification machine 
for 7 min, respectively. And metal layer with the thickness of 200 nm were deposited by DC magnetron 
sputtering (DCMS). To analyze microstructure X-ray diffraction (XRD, Bruker gads) and field emission 
scanning electron microscopy (FE-SEM, Hitachi) were used. It is confirmed that metal layer was effective to 
adhesion property and improved electrode property. Electrochemical measurements were carried out in a three 
electrode electrochemical cell containing a 0.5 % H2SO4 in deionized water. As a result, it is confirmed that 
metal inter layer heavily effect on BDD property by improving adhesion property due to suppressing formation 
of titanium carbide. 

Keywords: BBD, wastewater treatment, inter layer




