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Fig. S1 Raman spectroscopy of P(Py:BPDSA:Py)-MoS2 (MoS2 50%), P(Py:BPDSA:Py) and MoS2, range  

from 350 to 450 cm-1. 

 

 



 

Fig. S2 FT-IR spectroscopy of P(Py:BPDSA:Py)-MoS2 (MoS2 50%), P(Py:BPDSA:Py) and MoS2. range from 500 to 

2000 nm-1. Most of the characterisic peaks related to the polymer, P(Py:BPDSA:Py), were shifted in the composite, 

P(Py:BPDSA:Py)-MoS2, demonstrating the Interaction between the MoS2 and polymer. In the spectra of 

P(Py:BPDSA:Py)-MoS2, the characterisic peaks of P(Py:BPDSA:Py) were observed and shifted from 1546 (C=C), 

1455 (C-N), 1303 (S-O), 1164 (-SO3), 1039 (S=O), 788 nm-1 (C-H) to 1552 (C=C), 1463 (C-N), 1311 (S-O), 1174 (-

SO3), 1049 (S=O), 794 nm-1 (C-H).1-3 The Mo-S vibration peak associated with MoS2 was also observed at about 

600 nm-1 in the P(Py:BPDSA:Py)-MoS2.4-6 
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Fig. S3 SEM image of (a) MoS2, (b) P(Py:BPDSA:Py), (c) P(Py:BPDSA:Py)-MoS2 (MoS2 50%). Scale bar, 1 μm. (d) 

P(Py:BPDSA:Py)-MoS2 (MoS2 50%). Scale bar, 500 nm. 

 

 

 

 

 



 

Fig. S4 TEM image of (a) P(Py:BPDSA:Py) and (b) P(Py:BPDSA:Py)-MoS2 (MoS2 50%). 

 

 

 

 

 



 

Fig. S5 (a) TEM image of P(Py:BPDSA:Py)-MoS2 (MoS2 50%). Electron energy loss spectroscopy (EELS)  

P(Py:BPDSA:Py)-MoS2 (MoS2 50%), (b) Molybdenum (Mo), (c) Nitrogen (N), and (d) Sulfur (S). 

 

 

 

 

 

 

 

 



 

Fig. S6 Molecular-level ordering of P(Py:BPDSA:Py)-MoS2 (MoS2 50%). (a) HRTEM image measured along [011] 

zone axis, (b) Intensity profile of the lines for the white line covered area in figure (a). The fourth-order reflecti

on (400) d spacing of 0.36 nm is observed in the [100] direction. This is similar to the d spacing of the 

polymer, P(Py:BPDSA:Py), crystal structure.1 
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Fig. S7 HRTEM and FFT pattern image of P(Py:MSA)-MoS2 (MoS2 50%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S8 N2 adsorption/desorption isotherms of P(Py:BPDSA:Py) and P(Py:BPDSA:Py)-MoS2 (MoS2 50%). 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S9 Galvanostatic charge/discharge measurement of P(Py:BPDSA:Py)-MoS2 (MoS2 50%) at various current 

densities. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S10 CV curves of P(Py:MSA)-MoS2 (MoS2 50%) at various scan rates. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S11 Raman spectroscopy of composite, P(Py:BPDSA:Py)-MoS2 (MoS2 - 10, 50, 100%). The characteristic peak 

of MoS2 appears stronger in the composite, P(Py:BPDSA:Py)-MoS2 (MoS2 100%). 

 

 

 

 

 

 

 

 

 

 

 

 



Fig. S12 HRTEM and processed FFT pattern images of P(Py:BPDSA:Py)-MoS2 (MoS2 - 10, 100%). As the mass of 

MoS2 increases, the crystallinity of the composite decreases. It can be inferred that the increased MoS2 

monolayers may aggregate and interfere with the crystal growth of the polymer. 

 

 

 

 

 

 

 

 

 



 

Fig. S13 Specific capacitances of composites, P(Py:BPDSA:Py)-MoS2 (MoS2 - 10, 25, 50, 100%), at various scan 

rates. As the mass of MoS2 increases, the specific capacitances of the composite also increase at 2 mV s-1, but 

the rate capability decreases. it can be inferred that if the crystalline polymer is simply increased, the polymer 

grows thickly on the MoS2 even though the crystallinity of the composite increases, which leads to a decrease in 

the porosity and thus the ion mobility, but rate capability retains because polymer crystal effect to the stability. 

 

 

 

 

 

 

 

 

 



 

Fig. S14 Capacitance retention of composite, P(Py:BPDSA:Py)-MoS2 (MoS2 50%), at a scan rate of 10 mV s-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1 The capacitances of the MoS2 based materials reported in the literatures. 

Electrode active material Electrolyte 

Scan rate 

or 
current 
density 

Specific capacitance 

(F g-1 or F cm-3) 
Reference 

P(Py:BPDSA:Py)/MoS2 1 M H2SO4 2 mV s-1. 681 (3-electrodes) This work 

PPy/MoS2 1 M KCl 0.5 A g-1 695 (2-electrodes) 1 

PPy/MoS2 1 M KCl 1 A g-1 554 (3-electrodes) 2 

PPy/MoS2 0.5 M Na2SO4 1 A g−1 462 (3-electrodes) 3 

PPy/MoS2-DBS 1 M LiCl 
0.5 
mA/cm2 

325 (3-electrodes) 4 

PANI/MoS2 1 M H2SO4 1 A g−1 575 (3-electrodes) 5 

PANI/MoS2 KOH 1 A g−1 510.12 (3-electrodes) 6 

PANI/MoS2 0.5 M H2SO4 1 A g−1 450 (3-electrodes) 7 

PANI/MoS2 1 M H2SO4 5 mV s-1. 364 (3-electrodes) 8 

PANI/MoS2 1 M H2SO4 10 A g−1 245.5 (3-electrodes) 9 

PANI/MoS2-NH2 1 M H2SO4 0.5 A g-1 326.4 (3-electrodes) 10 

PANI/CNT/MoS2 1 M H2SO4 1 A g−1 350 (2-electrodes) 11 

PEDOT/MoS2 2 M HCl 5 mV s-1. 452 (3-electrodes) 12 
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