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Fig. 1 Cyclic voltammograms recorded for 1*, 5% and 10 cycles

during the electropolymerization of 1,5-DAN at an indium tin oxide
{ITO) plate work electrede

Experimental conditions: potential, from — 0.3 V to 1.0 V (versus
SCE ); potential scan rate, 20 mV/s, sean numbers, 20;
electropolymerization solution, 10 mmol/L 1, 5-DAN + 0.1 mel/L
HCIQ, + 0.1 mol/L LiCl0, + acetonitrile
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Fig. 2 The plot of anodic charge @, of the first scan of the film
discharge in acetonitrile {a) and acid aqueous solutions (b} versus

scan rates
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Table 1 The half wave potentials and peak potential differences of each redox step of P1,5-DAN film at different scan rate

Scan rate Efa(V) AE(Y)

(mV-s~'} ‘e h c d e f a b c d e f
50 0.43 0.45 0.46 0.4% 0.48 0.48 0.05 0.10 0.11 0.15 0.13 0.13
100 0.44 0.45 0.46 0.49 0.49 0.49 0.06 0.11 0.12 0.15 0.14 0.15
150 0.44 0.45 0.45 0.43 0.49 0.49 0.06 0.11 0.12 0.17 0.19 D.18
200 0.43 0.46 0.46 0.49 0.50 0.49 0.07 0.11 0.12  0.18 0.21 0.21
250 0.44 0.45 0.46 0.49 0.50 0.49 0.07 0.11 0.13 0.20 0.22 0.22

a) 3 scans; b} 5 scans; c) 7 scans;d) 10 scans; e) 15 scanss f) 20 scans -
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Fig. 3  Plot of the total anodic amount of charge @, , used for
polymerization versus the anodic amount of charge ., of the first scan

of the different film discharge in perchloric acid solution
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Fig. 4 Anodic pesk currents as a function of potential scan rate
The films were prepared by (a} 3 scans, (b) 5 scans, {c) 7scans,
(d) 10 scans, {e) 15 scans and (f) 20 scan
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Fig. 5 Current transient obtained for poly(1,5-DAN) films in (a)
HC10, (@), (b) HCI(O) and (c) CH,COOH(IR)
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Table 2 Effect of different acids on electrochemical response of P1,5-
DAN film

Applied Dyx 107

Acids Slope Process
potential (V) {em?+s~!)

HCIO, -0.2t00.8 -0.43 3.89 Diffusion

HC1 -0.31w0.8 -0.45 4.26 Diffusion

CH;COOH -0.6tcl1.2 =-0.17 0.61 Diffusion
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Fig. 6 Spectroelectrochemistry of P1,5-DAN film on coated
glass at applied potential of (a) — 0.6 (b) - 0.1 and (¢)
0.6 V versus SCE
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Fig. 7 FI-IR absorption epectra of (a} 1,5-DAN and (b) P1,5-
DAN prepared by cyclic vollammetry in an acetonitrile solution
containing 10 mmol/L 1,5-DAN and 0.1 mol/L LiCl0,
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PREPARATION OF POLY(1,5-DIAMINONAPHTHALENE) FILMS BY CYCLIC
VOLTAMMETRY AND THEIR UV-VIS SPECTROSCOPY

ZHANG Jiali'’*, HNANG Meirong' , LI Xingui'
(! Institute of Materials Chemistry , Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education ,
Coliege of Matericls Science & Engincering , Tongji University, Shanghai 200092)
(* Department of Chemistry and Chemical Engincering , East China Jigotong University, Nanchang 330013)

Abstract  Poly(1,5-diaminonaphthalene) (1,5-DAN) films were prepared by cyclic voltammetry on an indium tin
oxide (ITO) plate working electrode in acetonitrile and acid aqueous solutions, respectively, and were characterized
with FT-IR.The electroactivity of polymer films was examined by changing the polymeric solvents, film thickness and
doping acid. A highly electroactive polymer film was obtained in acid aqueous solutions . With increasing the potential
scan rate, however, the loss of amount of charge is more in an acid aqueous solution than that in acetonitrile . The
results showed that the film thickness did not increase linearly with increasing the amount of charge used during
polymerization, The UV-Vis spectra were collected while potentiostatic technique was performed under various
applied voltage, and the electronic band gap was testified from the onset of the m-m" transition of the neutral
polymer.

Key words Cyclic voltammetry, Poly(1,5-diaminonaphthalene), Electropolymerization, UV-Vis spectra



