J. of Korean Oil Chemists’ Soc.,
Vol. 20, No. 2. June, 2003. 94~100

A AN EF LB A75% 54
oA - g - vas! |

FAWST A 29T 5
(20034 29 39 A4 ; 2003d 49 18Y M)

The Electrochemical Characterization of Mixture LB Films
of Fatty Acid and Phospholipids

Tae-Chul Son - Nam-Seok Kim - Keun-Ho Park'

Dept. of Chemical Engineering, Changwon National University,
Gyeongsangnam Changwon 641-773, Korea
Te-mail : khopark @sarim.changwon.ac.kr

(Received February 3, 2003 ; Accepted April 18, 2003)

Abstract : We studied electrochemical characteristics of Langmuir-Blodgett(LB) films
by using cyclic voltammetry with a three-electrode system. An Ag/AgCl as a reference
electrode, a platinum wire as a counter electrode and LB film-coated indium tin
oxide(ITO) as a working electrode were used to study electrochemical characteristics at a
various concentration of NaClQ4 solution. LB films were reduced from initial potential to
~-1350 mV, continuously oxidized to 1650mV and returned to the initial point. The scan
rate was 100mV/s. The monolayer surface morphology of the LB film have been
measured by Atomic Force Microscope(AFM).

As a result, We comfirmed that the microscopic properties of LB film by AFM showed
the good orientation of momolayer molecules and the thickness of monolayer was
35-4.1nm. The cyclic voltammograms(CV) of the ITO-coated glass showed the peak
potentials for the reduction-oxidation reation. LB films of  4-octyl-4'-(5-carboxy-
pentamethyleneoxy)azobenzene(8A5H) / L-a-phosphayidyl choline, dilauroyl(DLPC) seemed
to be irreversible process caused by only the oxidation current from the cyclic
voltammogram. The cwrrent of oxidatation increased at cyclic voltammogram by
increasing 8ASH density in LB films. The diffusivity(D) of LB films increased with
increasing of a 8A5H amount and was inversely proportional to the concentration of
NaClO4 solution.
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Fig. 1. Molecular structures of the 8ASH
and the phospholipid.
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Fig. 2. The cell of eletrochemical measuring

equipment.
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Fig. 3. AFM image of ITO substrate

(1X1pgm).
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Fig. 4. AFM image of 8ASH:DLPC(1:1)
LB monolayer (1X1uzm).
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Fig. 5. AFM image of 8ASH:DLPC(1:2)
LB monolayer (11 zm).

Fig. 6. AFM image of 8ASH:DLPC(1:2)
LB monolayer (1 X1 zm).
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Fig. 7. CV of an ITO glass electrode in
0.2N NaClO,4 solution.
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Fig. 8. CV of LB film of 8A5H monolayer
onto ITO electrode at avarious
concentration of NaClQ4 solution.
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Fig. 9. CV of number LB film of 8AS5H
multilayer onto ITO electrode in
0.2N NaClO;4 solution.
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Fig. 10. CV of LB film of 8A5H-DLPC
mixture(1:1) onto ITO electrode in
NaClO4
concentration.
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Fig. 11. CV of LB film of 8ASH-DLPC(1:1)
mixture multilayer onto ITO
electrode in 0.2N NaClQO; solution.
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Fig. 13. Diffusivity (D) of 8A5H-DLPC

(1:1) mixture LB monolayer.
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Table 1. Diffusivity (D) for the LB film of
8AS5H monolayer

Concentration of | average | pl/i2  p «o83
electrolyte[N] an, | x107 | [em’s™]
0.1 0.53 165 2722
0.2 0.55 80.6 650.2
0.6 0.51 28.0 781.3
1.0 0.58 158 24.95
2.0 0.76 6.90 4.764

Table 2. Diffusivity (D) for the LB film of
8A5H-DLPC(1:1) monolayer

Concentration of | average | p1/2| p xjoM
electrolyte[N] an, | x10° | [em%™
0.1 04713 | 50.1 2510
0.2 0.2650 | 334 1116
0.6 02304 | 119 142.6
1.0 0.2030 | 7.63 58.28
2.0 0.4158 | 2.67 7.130
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