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Figure S1 Photographs of samples prepared at various solvent mixing ratios after 1 h of

ultrasonication.
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Figure S2 TEM micrographs of a-Fe,O;+PEDOT HNPs as a function of reaction time.
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Figure S3 TEM micrographs of a-Fe,O;+PEDOT HNPs as a function of solvent ratio after 1

h of ultrasonication.
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Figure S4 (a) N, adsorption/desorption isotherms of FeO4 NPs as a function of reaction time

(15, 30 min, and 1 h) (b) Barrett—Joyner—Halenda (BJH) pore size distribution curves of FeOy

NPs.
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Figure S5 Raman spectra of PEDOT, a-Fe,0;, and a-Fe,O;+PEDOT HNPs.
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Figure S6 Galvanostatic charge—discharge curves of (a) PEDOT, (b) a-Fe,0s3, and (¢) a-

Fe,0;+PEDOT HNPs at various current densities.




Figure S7 SEM image of PEDOT NPs.
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Figure S8 Ragone plots of PEDOT, a-Fe203, and a-Fe,Os;+PEDOT HNPs.
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Figure S9. (a) Cyclic voltammograms at 200 mV s! scan rate and (b) galvanostatic charge-
discharge curves of a-Fe,O;/PEDOT HNPs which made with different reaction times of FeOx
through the potential window of —1.0 to 1.0 V vs. Ag/AgCl in 1 M aqueous H,SO,.

We evaluate the cyclic voltammetry curves and galvanostatic charge-discharge curves to
investigate the supercacitive behavior (Figure S9). As the reaction time increased, the area
under the voltammogram and the discharge time of galvanostatic curve increased, suggesting
urchin-like shape FeOx NPs that has higher BET surface area demonstrated better

supercapacitive performance than particle shape FeOx NPs that has lower BET surface area.
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Figure S10. Cyclic voltammograms at 200 mV s™! scan rate and (b) galvanostatic charge-
discharge curves of a-Fe,O;/PEDOT HNPs which made with different shell thickness of
PEDOT through the potential window of —1.0 to 1.0 V vs. Ag/AgCl in 1 M aqueous H,SO,.

We demonstrate the supercapatcitive performance according to the different PEDOT shell
thickness of a-Fe,O3/PEDOT HNPs. As described in Figure S10, a-Fe,O3/PEDOT HNPs
manifested the best performances at the 10 nm of PEDOT thickness. When the thickness of
PEDOT increases, the electron conductivity and capacitance increases until 10 nm. But if the
thickness of shell increases more than 10 nm, the aggregation of HNP appears that cause

decreases the conductivity and capacitance.!S!~52]
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