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Fig.2  Electrochemical impedance spectroscopy of the bare GC electrode and the GC electrode modified by lipid membranes

under different DC bias voltages exerted
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Fig.3 The equivalent circuit of s-BLM electrode
R_,- the solution impedance R,- the charge transfer LoV
impedance Z - warburg impedance Z,,- the capaci-
tive impedance
1d .
1 2 3
Tab.1 The parameters of bare GC electrodes fitted with the equivalent circuitry
in Fig.3 and the electrochemical impedance spectra in Fig. 2
R.,/10°Q Ceer/107° F n R./10°Q Z,/1077
Bare GCE 6.6 12.4 0.8 0.3 13.9
2 2 3 s-BLM
Tab.2 The parameters in different condition fitted with the equivalent circuitry
in Fig.3 and the electrochmical impedance spectra in Fig. 2
E/V R.,/10°Q C,/10°% F n R./10°Q Z,/107
0 3.9 4.5 0.9 5.2 6.6
0.2 6.2 3.3 0.9 10.5 1.7
0.4 7.1 1.3 0.8 14.3 2.4
0.6 5.2 6.6 0.9 1.7 7.9
0.8 4.7 7.7 0.9 2.0 8.1
1.0 4.6 7.5 0.9 0.5 10.9
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Tab.3 The capacitances of s-BLM electrode in different bias potentials
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Fig.5 Cyclic voltammograms of GC electrodes modified by lipid
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Effects of Direct Current Bias Potentials on Lipid Membranes Forming
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Abstract The effects of direct current DC  bias voltage on the structure of lipid membranes forming on a glass-
y carbon electrode GCE was investigated by cyclic voltammetry CV  and electrochemical impedance spectroscopy
EIS . The experiment showed that the lipid membranes can be formed with either positive or negative bias po-
tential exerted. When bias voltage was exerted bilayer lipid membranes tended to form due to the electrostatic
interaction between the superficial positive charges on the polarized electrode and the negative charged part of
PC. When the positive bias voltage overrun the range the lacunas on s-BLMs would increase and the BLMs
would be broken. A proper equivalent circuit was nonlinearly fitted based on the data obtained from the electro-
chemical process. The result showed that the values of R, and C, represented the nicer state of mutual compen-
sation.
Key words bilayer lipid membrane cyclic voltammetry electrochemical impedance spectroscopy ~direct cur-

rent bias voltage



