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Synthesis and properties of electron donor substituted
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Abstract: N,N'-bisbenzylidene-3,3'-dimethylbenzidine ( I ), N,N'-bisbenzylidene-3,3'-dihydroxyl-benzidine
(II') and N,N"-bisbenzylidene-3,3'-dimethoxyl-benzidine (1) were firstly synthesized from benzidines with
three electron donor groups and benzaldehyde. Then, three types of conductive donor-acceptor conjugated
polymers (P I, PIl and PI) were prepared via radical polymerization. The monomers and copolymers
were characterized by NMR, FTIR and XRD, while the photoelectric and electrochemical properties of the
copolymers were analyzed by UV-Vis, UV-Vis-DRS, cyclic voltammetry, timing potential, alternating
current impedance and cyclic performance tests. The results showed that PIIl exhibited higher conjugation
degree, better crystallinity, an optical band gap of 2.09 eV, higher highest occupied molecular orbital of
—5.15 eV and lower lowest unoccupied molecular orbital of —3.06 eV, indicating better oxidation-reduction
property and electrochemical capacitance characteristics. Moreover, the first discharge specific capacitance
of PII reached 1030 F/g at current density of 0.3 A/g, and remained at 530 F/g after 700 cycles.
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Fig. 3 FTIR spectra of monomers and conjugated polymers
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Fig. 7 Cyclic voltammetry curves (a~c) and AC impedance
(d) of benzidine-based conjugated polymers
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Fig. 8 Chronopotential curves of benzidine-based conjugated
polymers (a~c) and cycle life diagram of Pl (d)
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