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Figure S1. FTIR spectra of the PEDOT:PSS films before and after water washing treatment. 

 
Figure S2. Variation of A1130/A1060 ratio after different cycles of water washing treatment. 
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Figure S3. Variation of I522/I988 ratio after different cycles of water washing treatment. 
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Figure S4. UV-Vis-NIR spectra before and after 20 cycles of water washing treatment. 
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Figure S5. Variation of the TE performance of PEDOT:PSS film after further treatment with warm water: (a) conduc-
tivity, (b) Seebeck coefficients, and (c) power factor. 

 

 
Figure S6. Variation of the PEDOT:PSS film resistance after water treatment. 
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Figure S7. XPS spectra of PEDOT:PSS films with further warm water treatment: (a) S2p spectra of 
PEDOT:PSS film washed 50 times; (b) S2p spectra of PEDOT:PSS film washed 60 times. 
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Figure S8. Raman spectra of PEDOT:PSS films after different times of warm water washing treat-
ment. 

 

Raman spectra of PEDOT:PSS after different times of warm water washing was depicted in 
Figure S8. As can be observed, the peak attributed to symmetric Cα=Cβ(−O) stretching vibrations of 
the five-membered thiophene ring was further red-shifted to 1424 cm–1, with the increase of the peak 
intensity, indicating more quinoid-dominated structure formed during warm water washing, 
thereby further enhancing of the charge-carrier mobility. Whereas, peaks centered at 1566 cm–1 and 
1493 cm–1, corresponding to asymmetric Cα=Cβ stretching, remained relatively stable after warm 
water treatment, which may be attributed to the relative stable doping level of the quinoid structure 
in PEDOT component [1]. XPS analysis was also performed to investigate the variation of the com-
positional changes in the PEDOT:PSS films during further warm water washing process. Calcula-
tions based on the changes in peak areas corresponding to PSS and PEDOT revealed that the PSS/PE-
DOT ratio decreased to 1.45 and 1.38 after 50 and 60 warm water washing cycles, respectively (Fig-
ure S7). Compared with those of the normal temperature water treated samples, the proportion 
declined slightly, suggesting that the PSS removal effect became relatively weak. Combined with 
Raman results, it is reasonable to infer that the increase of the conductivity during warm water 
treating is mainly induced by structural variation of PEDOT:PSS rather than its conformational 
changes.  
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