










SEM 

 SEM images of the HCl-doped PANI nanofiber samples subject to 12-hour drying in N2 
at 25ºC with no further thermal treatment or with a further thermal treatment at 100ºC, 164ºC or 
200ºC in N2 for 30 minutes are shown in Figure 3. Although the general morphology (nanofiber 
mat) was not significantly changed by the employed thermal treatments, it can be seen from the 
figure that, upon thermal treatments, inter-fiber fusion occurred in certain areas with higher 
density of nanofibers. 
 

                              

 

                                  

 
Figure 3. SEM images of HCl-doped PANI nanofibers subject to (A) 12-hr drying in N2 at 25ºC 
with no further thermal treatment, and 12-hr drying in N2 at 25ºC followed by a further 30-min 
thermal treatment in N2 at (B) 100ºC, (C) 164ºC or (D) 200ºC. 
 
FTIR and TGA 
 
 Figure 4 shows the FTIR spectra of the HCl-doped PANI nanofiber samples, each subject 
to 12-hour drying in N2 at 25ºC with no further thermal treatment, or with a further thermal 

(C) 

(A) 

(D) 

(B) 



treatment at 100ºC, 164ºC or 200ºC in N2 for 30 minutes. The sample subject to 12-hour drying 
in N2 at 25ºC with no further thermal treatment gave the FTIR spectrum characteristic of HCl-
doped polyaniline (e.g. 1585 cm-1 – stretching of quinoid unit; 1486 cm-1 – stretching of 
benzenoid unit; 1295 cm-1 – aromatic C-N stretching; 1115 cm-1 – a mode of quinoid unit; 759 
cm-1, 698 cm-1 and 544 cm-1 – peaks associated with substituted benzene rings) [12, 13]. The 
sample subject to 12-hour drying in N2 at 25ºC followed by a 30-minute thermal treatment in N2 
at 100ºC still gave the FTIR spectrum with the peaks characteristic of HCl-doped PANI, but the 
relative intensities of those peaks changed. Our TGA study (data not shown) indicated that a 
major weight loss occurred when HCl-doped polyaniline was heated from room temperature to 
100ºC in N2, which is attributed to the loss of adsorbed water [14]. As the loss of adsorbed water 
would not significantly affect the chemical structures of polymer backbones, the change in the 
spectral features might be related to thermal crosslinking of polymer backbones without major 
degradation [15]. However, HCl-doped PANI samples subject to thermal treatments at 164ºC or 
200ºC in N2 for 30 minutes gave dramatically different FTIR spectra. The above results indicate 
that HCl-doped PANI samples subject to the thermal treatments at 164ºC or 200ºC in N2 for 30 
minutes underwent more dramatic change in their chemical structures and/or composition. The 
overall FTIR study also indicates that the different transduction behaviors observed in the 
conductometric measurements involving H2 and HCl-doped PANI nanofibers subject to various 
thermal treatments are related to the change in the chemical structure and/or composition of the 
HCl-doped PANI nanofiber samples. 
 
 

 
 
Figure 4. FTIR spectra of HCl-doped PANI nanofibers subject to (A) 12-hr drying in N2 at 25ºC 
with no further thermal treatment, and 12-hr drying in N2 at 25ºC followed by a further 30-min 
thermal treatment in N2 at (B) 100ºC, (C) 164ºC or (D) 200ºC. 
 
CONCLUSIONS 
 

In this study, we have shown that conductometric devices integrated with HCl-doped 
PANI nanofibers subject to different thermal treatments can exhibit different transduction 



behaviors when exposed to 1% H2 carried by N2. FTIR spectra indicate that the chemical 
structure and/or composition of the HCl-doped PANI samples can be dramatically altered by 
some of the employed thermal treatments. The study also suggests that the controversy in 
hydrogen storage studies involving conducting polymers may be related to the ambiguous 
thermal treatments on HCl-treated PANI samples. In addition to investigating the interactions 
between H2 and conducting polymers, the conductometric devices used in this study may be 
exploited to help systematically screening and identifying the active chemical species based on 
conducting polymers for hydrogen storage application. Although the interaction mechanisms 
between H2 and the HCl-doped polyaniline nanofibers used in our devices were not investigated 
in the present work, the interesting transduction behaviors presented in this paper indeed indicate 
that they deserve to be studied in more detail in the future. 
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