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Table S1. Specific surface area and pore size distribution of NxPBC1-400
	Sample
	SBET
/m2·g-1
	SMic
/m2·g-1
	VMic
/cm3·g-1
	DAver
/nm

	N0PBC1-400
	1,151.13
	512.83
	0.25
	2.52

	N0.5PBC1-400
	1,213.91
	672.18
	0.33
	2.20

	N1PBC1-400
	1,271.45
	686.22
	0.35
	2.22

	N2PBC1-400
	1,295.48
	704.34
	0.40
	2.30

	N3PBC1-400
	1,198.47
	425.20
	0.21
	2.24



Table S2. Surface element composition of NxPBC1-400
	Sample
	Distributions of nitrogen species/at.% 

	
	Pyridinic-N
	Pyrrolic-N
	Graphitic-N
	Oxidized-N

	N0PBC1-400
	12.31
(0.16)
	23.77
(0.32)
	39.33
(0.52)
	24.59
(0.33)

	N0.5PBC1-400
	29.19
(0.95)
	28.34
(0.92)
	25.49
(0.83)
	16.95
(0.55)

	N1PBC1-400
	27.23
(0.96)
	36.71
(1.29)
	21.56
(0.76)
	14.48
(0.51)

	N2PBC1-400
	35.07
(1.54)
	39.35
(1.73)
	15.04
(0.66)
	10.54
(0.46)

	N3PBC1-400
	32.92
(1.37)
	35.45
(1.47)
	20.24
(0.84)
	11.38
(0.47)



Table S3 Pseudo-first-order, Pseudo-second-order, elovich and intraparticle diffusion for the adsorption of Cr(VI) on N2PBC1-400.
	model
	C0(mg·L-1)
	20
	50
	100
	200

	
	qe,exp(mg·g-1)
	10
	25
	45
	77.5

	The pseudo-first-order kinetic mode
	qe,cal(mg·g-1)
	9.85
	23.67
	41.11
	68.11

	
	k1(min-1)
	0.623
	0.355
	0.231
	0.032

	
	R2
	0.98
	0.91
	0.91
	0.84

	The pseudo-second-order kinetic model
	qe,cal(mg·g-1)
	10.05
	24.40
	42.39
	72.65

	
	k2(g·mg-1·min-1)
	0.114
	0.023
	0.009
	0.001

	
	R2
	0.99
	0.97
	0.96
	0.93

	Elovich model
	A(mg·g-1·min-1)
	7.406
	13.883
	27.556
	11.116

	
	B(g·mg-1 )
	0.471
	1.894
	2.582
	9.726

	
	R2
	0.91
	0.95
	0.99
	0.98

	Intraparticle diffusion model
	C(mg·g-1)
	7.464
	15.822
	28.499
	30.679

	
	kid(mg·g-1·min-1/2)
	0.1184
	0.408
	0.661
	1.738

	
	R2
	0.19
	0.39
	0.36
	0.69



Table S4 Parameters of the Langmuir and Freundlich models
	T(K)
	qe,exp
(mg·g-1)
	[bookmark: _Hlk101364238]Langmuir
	
	Freundlich

	
	
	KL
(L·mg-1)
	qmax
(mg·g-1)
	RL
	R2
	
	KF
(mg(1-n)·Ln·g-1)
	1/n
	[bookmark: MTBlankEqn]R2

	298
	90
	0.0771
	95.5599
	0.03~0.39
	0.98
	
	30.7885
	0.206
	0.80

	308
	98
	0.1049
	103.5207
	0.02~0.32
	0.99
	
	36.2221
	0.197
	0.83

	318
	100.55
	0.1352
	105.7635
	0.01~0.26
	0.99
	
	39.9790
	0.186
	0.84



Table S5 The thermodynamic activation parameters of adsorption Cr(VI) onto N2PBC1-400.
	
	ΔH0
(KJ·mol-1)
	ΔS0
(J·mol-1·K-1)
	ΔG0(KJ·mol-1)

	
	
	
	298K
	308K
	318K

	N2PBC1-400
	22.07 
	11.02
	-10.76
	-11.91
	-12.97



Table S6 The binding energies and relative contents of C, O, N, P and Cr in N2PBC1-400 and N2PBC1-400-Cr
	Element
	Assignment
	N2PBC1-400
	N2PBC1-400-Cr

	
	
	Binding
energy
(Ev)
	Relative
Content
(%)
	Absolute content
(%)
	Binding
Energy
(Ev)
	Relative
Content
(%)
	Absolute
content
(%)

	C 1s
	C=C
	284.67
	50.35
	40.21
	284.70
	43.29
	32.81

	
	C-O
	285.50
	23.85
	19.04
	285.55
	19.09
	14.47

	
	C=O
	286.98
	14.18
	11.32
	286.80
	24.57
	18.63

	
	O=C-OH
	289.20
	11.62
	9.27
	289.20
	13.05
	9.89

	O 1s
	C=O/P=O
	531.20
	22.08
	3.23
	532.67
	44.13
	7.54

	
	C-O/P-O
	532.76
	63.45
	9.27
	-
	-
	

	
	O=C-O
/O=P-O
	533.88
	14.47
	2.11
	533.89
	17.52
	2.99

	
	Cr-O
	-
	-
	-
	531.45
	38.35
	6.55

	N 1s
	pyridinic N
	398.77
	35.07
	1.54
	398.79
	33.19
	1.03

	
	pyrrolic N
	400.40
	39.35
	1.73
	400.23
	35.62
	1.11

	
	Graphitic N
	401.46
	15.04
	0.66
	401.26
	22.27
	0.69

	
	oxidized N
	402.89
	10.54
	0.46
	402.88
	8.92
	2.79

	P 2p
	P-C
	132.80
	24.08
	0.48
	132.79
	25.43
	0.33

	
	P-N
	133.65
	37.19
	0.75
	133.54
	27.96
	0.36

	
	P-O
	134.52
	38.73
	0.78
	134.22
	46.61
	0.61

	Cr 2p1/2
	Cr(Ⅲ)
	-
	-
	-
	587.32
	19.55
	0.50

	
	Cr(VI)
	-
	-
	-
	588.28
	17.14
	0.44

	Cr 2p3/2
	Cr(Ⅲ)
	-
	-
	-
	577.62
	35.12
	0.90

	
	Cr(VI)
	-
	-
	-
	578.99
	28.19
	0.73




