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Table S1 Basic properties of the biochar
	Carbon
material
	pH
	Ash (%)
	Elemental compositions (%)
	SBET-N2
(m2·g-1)
	Vmicro
(cm3·g-1)
	Lmicro
(nm)

	PS6
	10.8
	7.8
	C
	H
	N
	O
	Cl
	K
	Ca
	Si
	143
	0.131
	1.54

	
	
	
	81.2
	2.6
	1.3
	7.5
	0.5
	1.8
	1.4
	0.1
	
	
	


Note: SBET-N2, external surface area; Vmicro, micropore volume; Lmicro, mean equivalent micropore width. 




[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Table S2 XPS results for the C 1s binding and its relative components distribution
	Sample \ 
Position (eV) \
C 1s Components (%)
	C-C /C=C
	C-O-C
	C-O
	C=N
	C=O
	O-C=O/ π-π*

	PS6
	284.8
	285.6
	286.6
	/
	/
	289.7

	PS6-H180
	284.8
	285.7
	286.8
	/
	288.0
	/

	PS6-Ni1-H90
	284.8
	285.5
	286.7
	/
	/
	289.5

	PS6-Ni1-H180
	284.8
	285.4
	286.7
	/
	/
	289.6

	PS6-Ni5-H90
	284.8
	285.6
	/
	287.1
	/
	289.9

	PS6-Ni5-H180
	284.8
	/
	/
	287.1
	/
	290.0

	PS6
	51.06
	17.66
	23.95
	/
	/
	7.32

	PS6-H180
	31.45
	40.26
	5.88
	/
	22.41
	/

	PS6-Ni1-H90
	37.88
	27.66
	26.26
	/
	/
	8.21

	PS6-Ni1-H180
	47.11
	16.85
	29.02
	/
	/
	7.02

	PS6-Ni5-H90
	19.77
	47.13
	/
	23.32
	/
	9.77

	PS6-Ni5-H180
	43.80
	/
	/
	52.49
	/
	3.71

	References
	(Miao et al., 2018; Zhou et al., 2018)
	(Schulz et al., 2018)
	(Chen et al., 2016)
	(Sun et al., 2016)
	(Bharath et al., 2019)
	(Zhou et al., 2018)


Note: All of the peaks were refined with 284.8 for C 1s, “/” represents that component haven’t detected.




	Sample \
Position (eV) \
O 1s Components (%)
	Metal-O-II
	Metal-O-I/ Ni(OH)2
	C=O
	C-O
	H2O

	PS6
	/
	531.1
	532.3
	533.6
	534.9

	PS6-H180
	/
	531.6
	532.2
	533.9
	535.2

	PS6-Ni1-H90
	/
	531.3
	532.1
	533.2
	534.7

	PS6-Ni1-H180
	/
	531.2
	532.3
	533.2
	534.8

	PS6-Ni5-H90
	529.6
	531.3
	532.1
	533.8
	

	PS6-Ni5-H180
	529.4
	531.1
	532.1
	533.3
	

	PS6
	/
	15.43
	38.19
	37.58
	8.81

	PS6-H180
	/
	12.24
	65.58
	14.02
	8.16

	PS6-Ni1-H90
	/
	14.38
	35.18
	43.37
	7.07

	PS6-Ni1-H180
	/
	11.17
	21.03
	59.94
	7.87

	PS6-Ni5-H90
	7.47
	58.75
	29.41
	4.37
	/

	PS6-Ni5-H180
	3.66
	42.16
	42.92
	11.27
	/

	References
	(Liang et al., 2020)
	(Ren et al., 2016)
	(Bharath et al., 2019)
	(Bharath et al., 2019)
	(Chen et al., 2017)


Table S3 XPS results for the O 1s binding and its relative components distribution




	Sample \ 
Position (eV)\
N 1s Components (%)
	Pyridinic N
	Pyrrolic N
	Quaternary -N
	[bookmark: OLE_LINK3]Pyridine-N-Oxide
	N-O
	NO3-

	PS6
	398.8
	400.7
	/
	/
	404.0
	408.1

	PS6-H180
	398.6
	400.6
	401.4
	/
	//
	407.6

	PS6-Ni1-H90
	398.7
	400.7
	/
	/
	403.8
	407.5

	PS6-Ni1-H180
	398.8
	400.7
	/
	402.8
	
	407.5

	PS6-Ni5-H90
	398.8
	400.7
	/
	/
	404.1
	407.5

	PS6-Ni5-H180
	398.6
	400.8
	/
	403.2
	405.3
	/

	PS6
	18.99
	34.4
	
	/
	14.6
	31.93

	PS6-H180
	4.13
	81.28
	12.88
	/
	/
	1.71

	PS6-Ni1-H90
	15.42
	44.81
	/
	/
	16.56
	23.20

	PS6-Ni1-H180
	17.85
	40.01
	/
	28.99
	/
	13.14

	PS6-Ni5-H90
	7.3
	45.86
	/
	/
	15.04
	31.81

	PS6-Ni5-H180
	10.78
	61.89
	/
	5.92
	21.41
	/

	References
	(Yu et al., 2016; Liu et al., 2019)
	(Yu et al., 2016)
	(Yu et al., 2016)
	(Satish et al., 2015)
	(Liu et al., 2019)
	(Isaenko et al., 2019)


Table S4 XPS results for the N 1s binding and its relative components distribution



[image: ] [image: ](b)
(a)

Fig. S1 The CV curves (a) and electric discharge curves (b) of the control PS6 and PS6-H180 were measured with the scanning rate of 5 mV s-1 and current density of 0.5 A g-1 
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Fig. S2 The intensity for main peaks of Ni(OH)2 from XRD spectrum at different hydrothermal temperature with two nickel contents (a: 100 mg g-1, b: 500 mg g-1)
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Fig. S3 FTIR spectra for PS6, PS6-H180 and pseudo-capacitive materials with nickel content of 100 mg g-1 (a) and 500 mg g-1 (b) 
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Fig. S4 XPS spectrums of PS6, PS6-H180 and the pseudo-capacitive materials with nickel loaded
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Fig. S5 High-resolution spectrum for C 1s, O 1s and N 1s of PS6, PS6-Ni1-H90 and PS6-Ni5-H90 from XPS results and its relative components distribution
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Fig. S6 High-resolution spectrum for Ni 2p of the samples with nickel loaded from XPS results.
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[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Fig. S7 The detail SEM image of PS6 (a, b, c), PS6-H180 (d, e, f), PS6-Ni5-H90 (g, h, i) and PS6-Ni5-H180 (j, k, l) 
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