Supplementary Material
Biochar/poly(aniline-pyrrole) modified graphite electrode and electrochemical behavior for application in low-cost supercapacitor 
M. Mahabur Rahman,a Abdulla Al Mamun,a Hideto Minami,b M. Mahbubor Rahman,a S. Manjura Hoque,c Hasan Ahmada
a Research Laboratory of Polymer Colloids and Nanomaterials, Department of Chemistry, Rajshahi University, Rajshahi 6205, Bangladesh 
b Graduate School of Engineering, Kobe University, Kobe 657-8501, Japan 
c Materials Science Division, Bangladesh Atomic Energy Commission, Dhaka, Bangladesh 


*Corresponding author.
Email: samarhass@yahoo.com; hahmad@ru.ac.bd 
ORCID ID: 0000-0003-1499-167X


[image: ]
Fig. S1. Preparation scheme of BC/P(Ani-Py) composite particles in two steps.
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Fig. S2. FT-IR spectra of (a) BC seed particles, (b) P(Ani-Py) particles, (c) BC/P(Ani-Py)1:0.7 and (d) BC/P(Ani-Py)1:1 composite particles recorded in KBr pellets.
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Fig. S3. TEM images of (a) BC seed particles, (b) P(Ani-Py) particles, (c) BC/P(Ani-Py)1:0.7 and (d) BC/P(Ani-Py)1:1 composite particles.
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Fig. S4. XRD patterns of (a) BC seed particles, (b) P(Ani-Py) particles, (c) BC/P(Ani-Py)1:0.7 and (d) BC/P(Ani-Py)1:1 composite particles.
Table S1. Recipe for BC/P(Ani-Py) composite preparation.a)
	
	BC to mixed monomers (w/w) ratio

	Ingredients
	1:0.7
	1:1

	BC (g)
	1.0175
	1.0342

	Aniline (g)
	0.3549
	0.5612

	Pyrrole (g)
	0.3586
	0.5294

	APS (g)
	1.4637
	2.1265

	Triton X-405 (g)
	0.2069
	0.2153

	0.1 M HCl (mL)
	50
	50

	DD water (mL)
	50
	50


a) 25 °C, 500 rpm, N2 gas, 24 h
Abbreviation: BC, biochar; APS, ammonium persulfate

Table S2. Parameters for EIS data fitting of C/P(Ani-Py)1:1 modified electrode.

	Elements
	Value (Ω)

	R1
	4.037

	R2
	0.0124

	W0
	0.472

	CPE
	1.000



Table S3. Comparison of Energy density and Power density of various carbon rich electrode-based super capacitors.
	Electrode Materials 

	Energy
density
(Wh/kg)
	Power
density
(W/kg)
	Reference

	Nitrogen doped micro-mesoporous carbon
	9.14
	500
	Okonkwo et al., 2020

	CNTs/graphene/polyhedron 
	68.6
	800
	Liu et al., 2022

	CNTs/graphene/activated carbon
	6.6
	69
	Rustamaji et al., 2022

	Phytic acid-doped poly(aniline-co-pyrrole) 
	12.2
	500
	Wang et al., 2020

	Chitosan-derived hybrid porous carbon
	34
	900
	Yuan et al., 2019

	Self-graphenized bicohar
	25.56
	500
	Xue et al., 2023

	BC/P(Ani-Py)1:1 modified graphite electrodes
	31.5
	400
	This work
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