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Oxidation Behavior of Glucose on Platinized Diamond-like Carbon Film Electrode
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Abstract: In order to improve the electrochemical activity of conductive diamond-like carbon(DLC) film, platinized
DLC (DLC-Pt) film was prepared by magnetron co-sputtering of graphite and platinum targets. The compositions and
microstructures of DLC-Pt film were investigated by X-ray photoelectron spectroscope and Raman spectroscope, and
the oxidation behaviors of glucose at the DLC-Pt film surface were examined by cyclic voltammetry. The results indi-
cate that DLC-Pt film has more sp° carbon atoms compared with DLC film, and the redox reaction of K;Fe(CN) on
the DLC-Pt film electrode is controlled by diffusion. The glucose oxidation starts at about —0.8 V on the DLC-Pt film
surface without interference from urea and ascorbic acid. A linear detection range of glucose obtained on the DLC-Pt
electrode is identified from 2 mmol/L to 22 mmol/L (covering blood glucose levels in diabetic patients). So the
DLC-Pt film has potential application to be a glucose sensor for blood glucose defection.
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Fig. 1 (a) XPS spectra of DLC and DLC-Pt films. Inset is Pt 4f core level spectrum of DLC-Pt film; (b) C1s core level spectra of
DLC and DLC-Pt films. The fitting peaks correspond to C=C, C—C and C—O bonds
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Fig. 2 Raman spectra of DLC and DLC-Pt films and their
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Fig. 3 (a) Cyclic voltammograms of DLC-Pt electrode in 0.005 mol/L K;Fe(CN)4 and 1 mol/L KCl solutions; (b) dependence of
peak currents of cathodic and anodic reactions on the DLC-Pt electrode on square root of scan rate
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Fig. 4 (a) Cyclic voltammograms of glucose oxidation at the DLC-Pt electrode in 0.1 mol/L NaOH solution adding with different
concentrations of glucose. Inset is the potential window of DLC-Pt electrode in 0.1 mol/L NaOH solution; (b) Linear relation of peak
currents of A, B and C and glucose concentration in 0.1 mol/L NaOH solution
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