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Dielectric and Electrical Characteristics of Fatty Acid System LB Fiims
According to Length of Methylene Group
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(Do~Kyun Kim', Ki-Ho Kang', Yong-Sung Choi’, Young-500 Kwon’)

Abstract

We have investigated the dielectric and electrical characteristics of palmitic acid(PA), stearic acid(SA)
and arachidic acid(AA) Langmuir-Blodgett(LB) films because these fatty acid systems have a same
hydrophilic group and a different hydrophobic one(methylene group or alkyl chain length). The fatty
acid systems were used as LB films and the status of the deposited films was confirmed by evaluating
the transfer ratio, the UV absorption and the capacitance. The dielectric characteristics such as the
frequency-capacitance characteristics and the dielectric dispersion and absorption characteristics of PA,
SA and AA through-plane were measured. The relative dielectric constants of PA, SA and AA LB
films were about 3.0~4.6, 27~32 and 2.4-3.0, respectively. That is, the relative dielectric constants
were decreased in proportion to the chain length of methylene group. Also, the dielectric dispersion and
absorption of each fatty acid LB films have arisen from spontaneous polarization of dipole polarization
in the range of 10°~10°[Hz]. The conductivity of PA, SA and AA LB films obtained from I-V
characteristics were about 9X 10 3x10™ and 5% 10 ""[S/cm], respectively. These results have shown
the insulating materials and could control the conductivity by changing the length of methylene group.
Also, we have confirmed that the barrier height of fatty acid systems were about 1.32~1.39{eV] and
the dielectric constant were about 2.9~4.2. These values were almost the same ones obtained from
dielectric characteristics.
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