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Molecular Behavior and Electro-Chemical Properties of Dendrimer and Staff-type
Polymer Monolayers in Crown Function Group

® EF
(Jeong-Soo Chang)

Abstract - We investigated the monolayer behavior at the air-water interface with metal solution, the surface
morphologies and the electrical properties such as conductivity. The caiculated conductivity values of pure water
subphase and its complexes with Li+ ions are 56x10" and 1.9x10 [S/cm), respectively. And the calculated barrier
height D values of pure water subphase and its complexes with Li+ ions are 0.70 and 0.66 [eV], respectively. We also
attempted to fabricate a crown dendrimer Langmuir-Blodgett (LB) films containing functional end group that could form
a complex structure with metal ions. Also, we investigated the surface activity of dendrimer films at air-water interface.
In AFM images. the larger domains irregularly shaped structures on the top while the smaller ones were free from such
defects. In conclusion, it is demonstrated that the metal ion around dendrimer and polymer included crown function group
can contribute to make formation of network structure among crown function group and result in change of electrical
properties.
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Fig. 1. Molecular structure and synthesis method of

staff-type polymer with crown functional group
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Fig. 2. Molecular structure of G4-48 crown dendrimer with
crown functional group
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Sample : KRICrownd

M. W.:264.22

Concentration : 1.3211 [mg/ml]
Spread Vol. : 50 [ml]

Barrier Speed : 40 [crimin]
Waiting Time : 15 [min]
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Semple : KR3-Crownd

M. W.:1079.68

Concentration : 7.56776 [mg/ml]
Spread Vel : 50 [ml]

Barvier Speed : 48 [cas'/min)
Waiting Tleme : 15 [min]
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Fig. 3. Surface pressure and area isotherms of staff-type
polymer by solution change
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Fig. 4. Surface pressure and area isotherms of staff-type
polymer by metal ion change
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Table 1. limiting areas according to the number of crowns.
[ A%molecule]
KR1-Crown4 { KR3-Crownd | KR6-Crown4
Pure
Water 180 250 420
Pure
Water+Li' 200 320 470
[ ]
10-7 Subphase : Pure Water
V' Subphase : Pure Water + L)
<
L
c
£
3
(3]
Sample : KR1-Crown4
L8 film : Z ~type
No. of Layer : 1 [L]
-1e-7 Electrode : Al
1.0 0.5 0.0 0.5 10
Voltage [V]

a8 5. Staff-type DX Mg-MF S4
Fig. 5. Current and voltage properties of staff-type polymer
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Table 2. Conductivity and Schottky barrier height of
KR1-Crown4.
Pure Water Pure Water+Li’
a 56%107° 19x7™
?p 0.70 [eV] 0.66 [eV]
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Table 3. Conductivity and Schottky barrier
staff-type polymer in a pure water subphase.

KR1-Crownd4 | KR3-Crownd KR6-Crown4
s | s56x10" 7.8x10 43x10™
Op| 0.70 [eV] 0.66 [eV] 0.65 [eV]
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Fig. 9. AFM image of dendrimer on Si wafer
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