
VOL 13, NO. 1, JUNE 2016 

1500 1000 

Frequency (cm1) 

Figure 3: Infrared absorbance of PANI doped with different concentrations of 
oxalic acid a) 0.3 M, b) 0.2 M, c) 0.1 M, d) 0.09 M and e) 0.08 M 

Figure 3 illustrates infrared spectra of PANI doped with different 
concentrations of oxalic acid a) 0.3 M, b) 0.2 M, c) 0.1 M, d) 0.09 M and 
e) 0.08 M. The peaks in the region of 1496 cm"1 are due to the v(C=C) of 
quinone and benzene ring in polyaniline. The peak becomes better defined 
with the dilution of oxalic acid even though no shifting is observed. The 
peak at 1290 cm"1 can be assigned to the v(C-N) in the quinone ring. The 
C-N absorbance shifted to a higher value as the concentration of oxalic acid 
increased. This depicted that the interaction of dopants agent appears at the 
C-N bond instead of at the polyaniline backbone chain. The vibrational mode 
of carboxyl (C-O) band at 1233 cm1 (0.08 M oxalic acid) shows a significant 
shifting when the concentration of oxalic acid increased. It can be inferred 
that the oxalic acid has successfully doped into the polyaniline chain. The 
C-0 peak intensity reduced as the concentration of oxalic acid increased. 
The peak intensity of v(NH+) at 1107 cm1 increased as the concentration 
of oxalic acid was increased up to 0.1 M, beyond which the peak started 
to broaden. A shifting to a higher value was also observed. However, the 
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value started to decrease when the acid concentration was higher than 0.1 
M. This peak corresponds to the conductivity characteristic of polyaniline. 
This is consistent with the results reported by Trchova and Stejskal [5]. 

X- RAY DIFFRACTION (XRD) 

The XRD spectra were recorded at 29 (Figure 4). For polyaniline doped 
with 0.08 M and 0.09 M oxalic acid only two peaks can be observed. The 
two peaks at 20° and 25.7° can be attributed to the periodic vertical parallel 
structure in the main chain [6,7]. However, when polyaniline was doped 
with higher concentrations of oxalic acid (0.1 M, 0.2 M and 0.3 M), three 
peaks can be observed at 29 = 15°, 20° and 25.7°. The prominent peak at 
15° is due to the presence of doping agent which became closer to the N 
atom at the polymer main chain. At the highest concentration of 0.3 M, 
the peaks at 29 = 15° and 20° are seen to become converged. These results 
show that the concentration of oxalic acid as doping agent has an effect on 
the polyaniline structure [7]. 
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Figure 4: The X-Ray diffraction of polyaniline doped with different 
concentrations of oxalic acid 
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CONDUCTIVITY 

The conductivity of polyaniline doped with different concentrations of oxalic 
acid is illustrated in Figure 5. It can be seen that the highest conductivity 
was 2.52 x 10"6 Scm"1 observed for the film produced in the presence of 0.1 
M oxalic acid. The increase in conductivity at 0.1 M oxalic acid may be 
due to the increase of efficiency of charge transfer between the polymer 
chains and the dopant. The rise in conductivity value is supported by FTIR 
results in which the highest intensity of v(NH+) was observed at 0.1 M as 
well. FTIR results showed changes of the electronic distribution around 
the N atom, which play a major role in the conduction mechanism in this 
conducting polymer. However, conductivity declined with further increase 
of the oxalic acid concentration. The decline in conductivity may be due 
to the presence of too much oxalic acid at the polymer backbone, resulting 
in ionic congestion leading to decrease in conductivity. The conductivity 
value obtained is lower than that reported by Chuanyu et al [2]. 
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Figure 5: Conductivity value (Scm 1 ) of polyaniline doped with different 
concentration of oxalic acid (0.08 M, 0.09 M, 0.1 M, 0.2 M and 0.3 M) 

CONCLUSION 

Polyaniline doped with different concentrations of oxalic acid were 
successfully synthesized and characterized. Infrared spectroscopy data 
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suggested that oxalic acid has doped into the polyaniline chain through 
the interaction of N of aniline and O of oxalic acid, where the interaction 
of oxalic acid happens at the polyaniline backbone. XRD results indicated 
that oxalic acid concentration affects the polyaniline structure. Impedance 
measurements showed that oxalic acid concentration affects the conductivity 
of polyaniline with the highest conductivity observed at 0.1 M oxalic acid. 
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