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Fig. S1 Illustration of strategy for preparation of nZVI-BC. 
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Fig. S2 (a) SEM image of BC; (b) XPS analysis of BC, (c) SEM image of PF80BC.
Table S1 

Element atomic content (%) on the surface of biochar by XPS

	Sample
	Fe 2p
	O 1s
	C 1s

	BC

FBC

PF80BC

PF100BC
	0.39

0.39

0.77

0.93
	10.8

11.87

10.01

7.87
	88.81

87.73

89.23

91.2


Table S2 

Textural parameters of as-prepared BC, FBC and nZVI-BC.
	Sample
	SBET (m2/g)
	Dp

(nm)
	Vtot (m3/g)
	Vmicro

(m3/g)
	Vmecro

(m3/g)
	Vmicro/ Vtot (%)

	BC

FBC

PF60BC

PF80BC

PF100BC
	136.164

290.613

301.045

320.732

373.079
	3.23

2.21

2.27

2.228

2.16
	0.11

0.161

0.1714

0.1787

0.2015
	0
0.101

0.108

0.128

0.15
	0.11

0.038

0.0634

0.0507

0.0515
	0
62.73

63.01

71.62

74.44


SBET: BET surface areas; Dp: Average pore diameter; Vtot: Total pore volume; Vmicro: Micropore volume; Vmecro: Mesopore volume; Vmicro/ Vtot : The ratio of Vmicro to Vtot.
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 Fig. S3 (a) Zeta potential of as-prepared PF100BC under different pH, (b) XRD spectra of PF100BC under different time.
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Fig. S4 XRD spectrum of BC.
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Fig. S5 The pictures of modified RS under different conditions: (a) RS; (b) F-RS; (c) PF80-RS; (d) PF100-RS.
Fig. S6 FTIR spectra of RS, F-RS and PF80-RS
Table S3 

Element atomic content (%) on the surface of biochar by XPS

	Sample
	Fe 2p
	O 1s
	C 1s

	RS

F-RS

PF80-RS

PF100-RS
	0.14

0.32

3.33

5.47
	21.18

21.76

28.72

28.36
	78.68

77.92

67.95

66.17


Table S4 
Assignments of FTIR spectra of PFx-RS

	Wavenumbers (cm-1)
	Assignments

	2919
	C-H stretching

	1732
	C=O ester; carbonyl groups in branched hemicellulose

	1513
	Aromatic skeletal vibration

	1384
	C-H stretching of cellulose

	1245
	C-O stretching

	1163
	C-O-C asymmetrical stretching

	1061
	C-O stretching of cellulose and hemicellulose

	898
	C-O-C stretching of cellulose
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Fig. S7 XRD spectra of PF80BC and PF100BC under the pyrolysis of 500 °C.
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Fig. S8 High-resolution C1s XPS of (a) PF80BC and (b) PF100BC under the pyrolysis of 500 °C and 700 °C.
Table S5 
Element atomic content (%) on the surface of biochar by XPS 

	Sample
	Fe 2p
	O 1s
	C 1s
	O/C

	PF80BC (500 °C)

PF100BC (500 °C)

PF80BC (700 °C)

PF100BC (700 °C)
	1.66

1.48

0.77

0.93
	10.58

11.78

10.01

7.87
	87.76

86.74

89.23

91.2
	0.12

0.13

0.11

0.086
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Fig. S9 Experimental and modelling results of CR removal by PF100BC catalysis. Experimental conditions: CR (30 mg/l), PF100BC (0.5 g/l), PS (1.8 mmol/l), T (30 °C).
According to our experimental data, the removed CR concentration can be expressed by the empirical equation:

Ct = Cultimate (1-exp(−kt ))

Where Ct is the removed CR concentration at reaction time t, Cultimate is the ultimate removed CR concentration, k denotes the empirical rate constant(min−1). 
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