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SUPPLEMENTARY INFORMATION

Simultaneous improvement in electrical conductivity and Seebeck coefficient
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Figure S-1: (a) S 2p, (b) O 1s and (c) C 1s core-level spectra of the pristine PEDOT:PSS and HNO; treated PEDOT:PSS at
different conditions. The dotted curves represent the experimental results and the blue and red curves correspond to the

deconvoluted peaks for the PEDOT and PSSH.
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Figure S-2: Contact angle measurement of samples: (a) pristine PEDOT:PSS and treatment with HNO; followed by (b) N, gas
passing, (c) vacuum dry, and (d) DI water wash. (Measurements were performed within 5s.)
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Figure S-3: Raman spectra of pristine PEDOT:PSS and that of the treated samples at pressures of 0.025 MPa, 0.05 Mpa, 0.2
MPa and 0.3 MPa, respectively. The inset curve shows the peak shift from 1396 cm™ to 1399 cm®, 1400 cm?, 1404 cm™?
and 1409 cm! after the samples have treated with N, gas at pressures of of 0.025 MPa, 0.05 Mpa, 0.2 MPa and 0.3 MPa,

respectively.

Table 1-Composition of the pristine PEDOT:PSS films and HNOs treated PEDOT:PSS films at different treatment conditions
obtained by XPS analysis

atom %
photo:;iztron pristine PEDOT:PSS Treatment with HNO; Treatment with HNO; Treatment with HNO;
P followed by N, gas passing followed by vacuum dry followed by DI water wash
S 2p3p 5.88 6.25 6.27 6.33
S 2pip 16.13 18.33 17.88 19.08
O1s 24.54 24.15 24.25 23.63
C1ls 51.01 51.26 51.31 50.18




Table 2-Interplanar spacing and grain size of the PEDOT:PSS films at various 26 values before and after treatment .

Treatment condition 20 (degree) d-spacing (nm) grain size (nm)
pristine - -
Treatment with HNO; at 25°C followed by N, gas 1.28 5.04
passing
Treatment with HNO3 at 25°C followed by vacuum 1.28 4.7
dry (100)

Treatment with HNO; at 25°C followed by DI water 1.34 3.6
wash

Treatment with HNO; at 130°C followed by DI - -
water wash

pristine = =
Treatment with HNO3 at 25°C followed by N, gas 0.67 5.07
passing

Treatment with HNO;3 at 25°C followed by vacuum 0.68 471
dry (200)

Treatment with HNO3 at 25°C followed by DI water 0.74 3.62
wash

Treatment with HNO3 at 130°C followed by DI - -
water wash

pristine 0.51 0.87
Treatment with HNO; at 25°C followed by N, gas - -
passing

Treatment with HNO; at 25°C followed by vacuum | amorphous 0.48 4.74
dry halo

Treatment with HNOj3 at 25°C followed by DI water | diffraction 0.47 3.65
wash

Treatment with HNOs; at 130°C followed by DI - -
water wash

pristine 0.35 0.91
Treatment with HNO3 at 25°C followed by N, gas - -
passing

Treatment with HNO3 at 25°C followed by vacuum 0.34 4.8
dry (010)

Treatment with HNO; at 25°C followed by DI water - -
wash

Treatment with HNOsz; at 130°C followed by DI - -
water wash

Table 3-Contact angles of the PEDOT:PSS films before and after HNO; treatment at various conditions.

Contact angle (°)

Time | Pristine | Treatment with HNO; at 25°C
followed by N, gas passing

Treatment with HNO3 at 25°C
followed by vacuum dry

Treatment with HNO3 at 25°C
followed by DI water wash

5s 35.2 63 40.6 55.1
15s 33.5 63.4 40.4 54.7
25s 22.0 62.3 39.4 53.4
65s 18.5 60.5 38.4 51.9




