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Study on The lonzation Potential, Electron Affinity and Electrochemical
Property of PBD and PVK using Cyclic Voltammetry
and Constant Current Potentiometry
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Abstract

The effects of molecular structure on the redox properties are explored by the cyclic voltammetry,
constant current potentiometry and spectroscopy using the thin films of organic electroluminescence
materials of Poly(N-vinylcarbazole); PVK and 2-(4" -tert-butylphenyl)-5-(4" -bisphenyl)-1,3,4-oxadiazole;
PBD. The UV/visible absorption maxima and band gap (E,) show at 310nm (4.00eV) and 368nm

(3.37¢V) for PBD, 344nm (3.60eV)

and 356nm

(348¢V) for PVK,

respectively. The measured

electrochemical ionization potential (IP) and electron affinity (EA) of these materials are 5.87 and
2.82eV for PBD, 5.80 and 3.17eV for PVK, respectively. The electrical band gaps are 3.05eV for PBD
and 2.78V for PVK, respectively. The electrical hole gap and electron gap with respect to the first
rising potentials and the inflection potentials are obtained to be 039V and 041V for PBD, 0.25V and

0.28V for PVK, respectively.
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Fig. 1. Molecular structures of (a) PBD and (b)
PVK.
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Fig. 2. UV/visible and PL spectra of PBD.
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Fig. 3. Cyclic voltammogram (CV) and constant
current potentiogram (CCP) of PBD.
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Fig. 5. UV/visible and PL spectra of PVK.
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Fig. 6. Cyclic voltammogram (CV) and constant
current potentiogram (CCP) of PVK.

= 1. PBD ¢ PVKel A4,

Table 1. The potentials of PBD and PVK.

PBD PVK

Ox. Red. Ox. Red.
Ist Electriccal E,' [ 1089V | -1.76V | +1.00V |~1.63V
Electrical UVand | F1.I0V | -2.01V 1 +1.10V | -1.76V
Electriccal Eo. | T1.07V | -1.98V {+1.07V [-1.71V
2nd Electrical UVaal| 7128V | -2.17V | +1.18V |-1.86V
3rd Electriccal Bob | 122V | -2.12V | +1.18V |-1.77V
Electrical UV 2| 149V | -2.32V | +1.32V [-1.99V

ath Electriccal B! | +1.51V | -2.23V | +1.49V -

Electrical UVaal| 1173V | -251V ] - -

'Electriccal E;: the rising point of current due to
a reaction of oxidation and reduction.

*Electrical UVpay: the decreasing point of current
due to a reaction of oxidation and reduction.
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