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Table S1. The functional groups of various biochars involved in removing SO2
	[bookmark: OLE_LINK145]Feedstocks
	Preparation temperature (°C)
	Modification conditions
	Relative content (at%)
	Functional groups
	References

	Corncobs
	600
	CO2
	69.43/21.62/8.95/—/96.30/—/3.70/—/—/—
	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]C-C (aromatic carbon)/C-OH/C-O/C=O/C-N/COOR/Pyrrolic and pyridonic N/Quaternary N/Pyridine-N-oxide/SO2/SO3/Sulfate
	(Shao et al., 2018)

	Corncobs
	600
	CO2+ Methyldiethanolamine-metalol
	34.56/9.77/46.63/9.04/21.81/21.59%/56.60/32.17/38.71/29.12
	C-C (aromatic carbon)/C-OH/C-O/C=O/C-N/COOR/Pyrrolic and pyridonic N/Quaternary N/Pyridine-N-oxide/SO2/SO3/Sulfate
	

	[bookmark: _Hlk59739188]Black spruce
	454
	/
	72.0/18.4/3.5/2.2
	Graphitic sp2 carbon/C‒OH/C= O or O‒C‒O/O = C‒O
	(Braghiroli et al., 2019)

	Black spruce
	454
	KOH
	65.4/8.1/7.9/6.4
	Graphitic sp2 carbon/C‒OH/C= O or O‒C‒O/O = C‒O
	

	Black spruce
	454
	CO2
	75.8/11.7/3.4/2.4
	Graphitic sp2 carbon/C‒OH/C= O or O‒C‒O/O = C‒O
	

	Black spruce
	454
	Steam
	72.8/4.1/6.4/2.9
	Graphitic sp2 carbon/C‒OH/C= O or O‒C‒O/O = C‒O
	

	Corncobs
	600
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]CO2+ Methyldiethanolamine
	18.57/64.34/17.09/—/—/—
	Pyrrolic-N/Quaternary-N/Oxidized N/SO2/SO42-/SO3
	(Zhang et al., 2020b)

	Corncobs (used)
	600
	CO2+ Methyldiethanolamine
	21.82/21.58/56.60/32.17/38.71/29.12
	Pyrrolic-N/Quaternary-N/Oxidized N/SO2/SO42-/SO3
	


Note: “—” means that there is almost no content and it can be considered nil

Table S2. Physicochemical properties and removal performance of biochar as adsorbent for different air pollutants
	Feedstocks
	Biochars
	Synthetic methods
	Ash (wt%)
	pH
	BET SSA (m2/g)
	TPV (cm3/g)
	Micropore
volume (cm3/g)
	Removal operating conditions
	Adsorbate
	Removal efficiency (%)
	Removal capacity (mg/g)
	References

	Corncobs
	BAC-10%
	Pyrolysis at 600 °C for 1 h. Modified with CO2 + 10% Methyldiethanolamine-metalol
	
	
	
	
	
	Reaction temperature: 120 °C. SO2 flow rate: 20 mL/min
	SO2
	/
	156.22
	(Shao et al., 2018)

	Palm oil sludge
	POSAB 442 °C
	[bookmark: OLE_LINK7]Pyrolysis at 442 °C. Modified with CO2
	53.05
	7.01
	74.9
	0.1654
	0.0049
	SO2 concentration: 300 ppm. Flow rate: 300 mL/min. Biochar addition: 1 g. Room temperature and without humidity
	SO2
	/
	16.65
	(Iberahim et al., 2019)

	Palm oil mill sludge
	POSB
	Pyrolysis at 405 °C
	44.78
	6.82
	47.7
	
	0.0066
	SO2 concentration: 300 ppm. Flow rate: 300 mL/min. Biochar addition: 1.0 g. Room temperature
	SO2
	/
	9.75
	(Iberahim et al., 2018)

	Dairy manure
	DM-biochar
	Pyrolysis at 500 °C for 4 h
	55.3
	10.2
	
	0.014
	
	[bookmark: OLE_LINK8]SO2 concentration: 5000 ppm. Flow rate: 1500 mL/min. Biochar addition: 4.0 g. Room temperature
	SO2
	/
	64.3
	(Xu et al., 2016)

	Sewage sludge
	SS-biochar
	Pyrolysis at 500 °C for 4 h
	61.4
	8.90
	
	0.022
	
	SO2 concentration: 5000 ppm. Flow rate: 1500 mL/min. Biochar addition: 8.0 g. Room temperature
	SO2
	/
	38.4
	

	Rice husk
	RH-biochar
	Pyrolysis at 500 °C for 4 h
	33.2
	9.78
	
	0.041
	
	SO2 concentration: 5000 ppm. Flow rate: 1500 mL/min. Biochar addition: 3.8 g. Room temperature
	SO2
	/
	13.3
	

	[bookmark: OLE_LINK339][bookmark: OLE_LINK340]Corncobs
	CCAN850
	Pyrolysis at 600 °C for 1 h. Modified with CO2+ Methyldiethanolamine-metalol
	
	
	654
	0.32
	0.26
	SO2 concentration: 2000 ppm. Flow rate: 100 mL/min. Reaction temperature: 120 °C. NO concentration: 500 ppm. O2 concentration: 10%
	SO2
	/
	216.19
	(Zhang et al., 2020b)

	White birch
	H2OBWB
	Pyrolysis at 454 °C. Modified with steam
	
	8.6
	590
	0.34
	0.23
	SO2 concentration: 50 ppm. Flow rate: 30 mL/min. Room temperature.
	SO2
	/
	77
	(Braghiroli et al., 2019)

	Camphor
	S400P
	Pyrolysis at 400 °C for 5 h
	
	9.74
	17.1
	
	
	H2S concentration: 50 ppm. Flow rate: 40 mL/min. Biochar addition: 1.0 g. Room temperature
	H2S
	/
	109.3
	(Shang et al., 2016a)

	Rice hull
	S500R
	Pyrolysis at 500 °C for 5 h
	
	10.56
	115.49
	
	
	H2S concentration: 50 ppm. Flow rate: 40 mL/min. Biochar addition: 1.0 g. Room temperature
	H2S
	
	382.7
	

	Bamboo
	S500B
	Pyrolysis at 500 °C for 5 h
	
	10.21
	56.9
	
	
	H2S concentration: 50 ppm. Flow rate: 40 mL/min. Biochar addition: 1.0 g. Room temperature
	H2S
	
	336.7
	

	Rice hull
	SR500
	Pyrolysis at 500 °C for 5 h
	
	10.54
	115.49
	
	
	H2S concentration: 50 µL/L. Flow rate: 40 mL/min. Room temperature
	H2S
	
	382.7
	(Shang et al., 2016b)

	Leaf waste biomass
	LWB400
	Pyrolysis at 400 °C for 3 h
	
	10.23
	13.59
	0.0550 
	
	Gas composition: 65% CH4, 35% CO2, <1% nitrogen, 4–5% moisture, trace amount of oxygen, and 500–1300 ppm H2S. Room temperature
	H2S
	84.2%
	
	(Sahota et al., 2018)

	Anaerobically digested dairy fiber
	T600x60
	Pyrolysis at 600 °C for 1 h. Modified with Na2CO3
	
	
	142 (CO2)
	0.0350 
	
	Synthetic gas containing 65.2 vol% CH4, 2045 ppm H2S, balance CO2. Biochar addition: 1.0 g. Flow rate: 5 mL/min
	H2S
	
	542 
	(Pelaez-Samaniego et al., 2018)

	Pig manure
	/
	Pyrolysis at 500 °C for 4 h
	
	9.88
	
	
	
	H2S concentration: 1% (v/v). Flow rate: 500 mL/min. Biochar addition: 5.5 g. Room temperature. Moisture content: 25 wt%
	H2S
	
	65.4
	(Xu et al., 2014)

	Sewage sludge
	/
	Pyrolysis at 500 °C for 4 h
	
	8.33
	
	
	
	H2S concentration: 1% (v/v). Flow rate: 500 mL/min. Biochar addition: 10.0 g. Room temperature. Moisture content: 25 wt%
	H2S
	
	47.5
	

	Wood pallets
	ac.UWP
	Pyrolysis at 700 °C for 0.5 h. Modified with steam
	
	9.0
	625.4
	
	
	H2S concentration: 200 ppm. Flow rate: 180 mL/min. Room temperature. Syngas was composed: 30 v% of H2, 39.98 v% of CO, 15 v% of CH4, and 15 v% of CO2
	H2S
	
	12.92
	(Hervy et al., 2018)

	Food Waste/Coagulation-flocculation sludge
	ac.FW/CFS
	Pyrolysis at 700 °C for 0.5 h. Modified with steam
	
	9.8
	220.5
	
	
	H2S concentration: 200 ppm. Flow rate: 180 mL/min. Room temperature. Syngas was composed: 30 v% of H2, 39.98 v% of CO, 15 v% of CH4, and 15 v% of CO2
	H2S
	
	66.60
	

	Agricultural & forestry wastes
	BC-4
	Pyrolysis at 500 °C for 0.5 h. Modified with urea
	
	
	987
	0.534
	
	Simulated biogas containing 400 ± 10 mg/m3 of toluene, acetone, chlorobenzene, or hydrogen sulfide. Flow rate: 300 mL/min. Biochar addition: 10.0 g
	H2S
	
	332
	(Qin et al., 2020)

	Agricultural & forestry wastes
	SBC-4
	Pyrolysis at 500 °C for 0.5 h. Modified with sludge
	
	
	931
	0.516
	
	Simulated biogas containing 400 ± 10 mg/m3 of toluene, acetone, chlorobenzene, or hydrogen sulfide. Flow rate: 300 mL/min. Biochar addition: 10.0 g
	H2S
	
	310
	

	Waste tire
	T6
	Pyrolysis at 600 °C for 1 h
	
	
	85.4
	0.311 
	
	Reaction temperature (°C): 80. Hg0 concentration: 30 μg/m3. Flow rate: 850 mL/min. Carrier gas: 6 vol % O2 and N2. Biochar addition: 0.1 g
	Hg0
	88.3
	[bookmark: OLE_LINK18][bookmark: OLE_LINK354][bookmark: OLE_LINK355]407.0 (μg/g)
	(Li et al., 2017)

	Coconut pith
	CP900
	Pyrolysis at 900 °C for 1 h
	
	
	393.46
	0.2016
	
	Reaction temperature (°C): 50. Hg0 concentration: 200 μg/m3. Biochar addition: 0.05 g
	Hg0
	/
	6067.49 (μg/g)
	(Johari et al., 2016)

	Municipal solid waste
	C6WN5
	Pyrolysis at 600 °C for 2 h. Modified with NH4Cl
	
	
	12.
	0.040
	
	Reaction temperature (°C): 120. Hg0 concentration: 42 μg/m3. Flow rate: 850 mL/min. Flue gas: N2 and O2 (6 vol.%)
	Hg0
	65.9
	157.7 (μg/g)
	(Li et al., 2015)

	Sorghum straw
	SP-500-NO
	Pyrolysis at 600 °C for 4 h
	
	
	6.4
	0.014
	
	Hg0 concentration: 60.3 μg/m3. NO concentration: 4000ppm. Flow rate: 50 mL/min. Biochar addition: 0.03 g. Reaction temperature (°C): 30
	Hg0
	/
	2569.29 (ppm)
	(Luo et al., 2019)

	Rice straw
	R6Cl
	Pyrolysis at 600 °C for 1 h. Modified with Cl2 plasma
	
	
	33.5
	
	
	Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 150
	Hg0
	83.9
	445.10 (μg/g)
	(Wang et al., 2018b)

	Tobacco straw
	T6Cl
	Pyrolysis at 600 °C for 1 h. Modified with Cl2 plasma
	
	
	6.2
	
	
	Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 150
	Hg0
	84.2
	583.00 (μg/g)
	

	Corn straw
	C6Cl
	Pyrolysis at 600 °C for 1 h. Modified with Cl2 plasma
	
	
	26.6
	
	
	Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 150
	Hg0
	42.7
	150.80 (μg/g)
	

	Wheat straw
	W6Cl
	Pyrolysis at 600 °C for 1 h. Modified with Cl2 plasma
	
	
	21.9
	
	
	Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 150
	Hg0
	52.7
	217.60 (μg/g)
	

	Millet straw
	M6Cl
	Pyrolysis at 600 °C for 1 h. Modified with Cl2 plasma
	
	
	31.9
	
	
	Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 150
	Hg0
	81.1
	444.30 (μg/g)
	

	Black bean straw
	B6Cl
	Pyrolysis at 600 °C for 1 h. Modified with Cl2 plasma
	
	
	6.1
	
	
	Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 150
	Hg0
	5.3
	12.60 (μg/g)
	

	Rice
	RI-Cl
	Pyrolysis at 600 °C for 1 h. Modified with HCl
	
	
	99.7
	0.095 
	
	Reaction temperature (°C): 150. Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g
	Hg0
	95
	61.90 (μg/g)
	(Wang et al., 2018c)

	Tobacco
	TO-Cl
	Pyrolysis at 600 °C for 1 h. Modified with HCl
	
	
	353.4
	0.245 
	
	Reaction temperature (°C): 150. Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g
	Hg0
	100
	81.30 (μg/g)
	

	Corn
	CO-Cl
	Pyrolysis at 600 °C for 1 h. Modified with HCl
	
	
	93.3
	0.163 
	
	Reaction temperature (°C): 150. Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g
	Hg0
	94.3
	65.00 (μg/g)
	

	Wheat
	WH-Cl
	Pyrolysis at 600 °C for 1 h. Modified with HCl
	
	
	88.6
	0.070 
	
	Reaction temperature (°C): 150. Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g
	Hg0
	98.9
	73.20 (μg/g)
	

	Millet
	MI-Cl
	Pyrolysis at 600 °C for 1 h. Modified with HCl
	
	
	144.7
	0.158 
	
	Reaction temperature (°C): 150. Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g
	Hg0
	80
	43.80 (μg/g)
	

	Black bean straw
	BB-Cl
	Pyrolysis at 600 °C for 1 h. Modified with HCl
	
	
	60.7
	0.064 
	
	Reaction temperature (°C): 150. Hg0 concentration: 20 μg/m3. Flow rate: 2000 mL/min. Biochar addition: 0.05 g
	Hg0
	35.4
	17.20 (μg/g)
	

	Sawdust
	Fe1.5MBC600
	One-step pyrolysis with FeCl3 at 600 °C for 1 h.
	
	
	120.82
	0.20
	
	Reaction temperature (°C): 120. Hg0 concentration: 85 μg/m3. Flow rate: 1200 mL/min. Biochar addition: 0.05 g
	Hg0
	>90
	
	(Yang et al., 2016)

	Cotton straw
	MnFe4%(3/10)/CSWU700
	Pyrolysis at 700 °C for 1 h. Modified with Microwave and Mn-Fe
	
	
	451.569
	0.3011
	
	Reaction temperature (°C): 120. Flue gas consisted of 5% O2, 400 ppm NO, 600 ppm SO2, 5 vol% water vapor, 60 μg/m3 Hg0 vapor. Flow rate: 800 mL/min. Biochar addition: 0.1 g
	Hg0
	87.1
	531.9 (μg/g)
	(Shan et al., 2019)

	Rice straw
	B1C2
	Pyrolysis at 400 °C for 1 h. Modified with CaCO3 and CO2
	
	
	742.5
	0.70
	
	Carrier gas: N2, O2 (3.3 vol%), and Hg0 vapor (33.0 μg/m3). Flow rate: 1500 mL/min. Biochar addition: 0.03 g. Reaction temperature (°C): 80
	Hg0
	90
	
	(Shi et al., 2020)

	Bamboo
	BB300
	Pyrolysis at 300 °C for 2 h.
	
	
	1.30
	
	
	Flow rate: 50 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 20
	Acetone
	
	87.21
	(Zhang et al., 2017)

	Sugarcane bagasse
	BG300
	Pyrolysis at 300 °C for 2 h.
	
	
	5.20
	
	
	Flow rate: 50 mL/min. Biochar addition: 0.05 g. Reaction temperature (°C): 20
	Acetone
	
	91.84
	

	Hickory wood
	HHP
	Hydrothermal carbonization at 200 °C for 6 h. Modified with H3PO4
	
	
	1436
	0.028
	
	Flow rate: 50 mL/min. Biochar addition: 0.01 g. Reaction temperature (°C): 20
	Acetone/Cyclohexane
	
	148.05/159.67
	(Zhang et al., 2019b)

	Peanut hull
	PHP
	Hydrothermal carbonization at 200 °C for 6 h. Modified with H3PO4
	
	
	1091
	0.079
	
	Flow rate: 50 mL/min. Biochar addition: 0.01 g. Reaction temperature (°C): 20
	Acetone/Cyclohexane
	
	113.72/100.68
	

	Hickory wood
	HWBM450
	Pyrolysis at 450 °C for 2 h. Modified with ball milling
	
	
	284.74
	0.304
	
	Flow rate: 50 mL/min. Biochar addition: 0.01 g. Reaction temperature (°C): 20
	Acetone/Ethanol/Chloroform/Cyclohexane/Toluene
	
	103.4/56.48/87.0/72.5/47.31
	(Xiang et al., 2020)

	Rice husk
	RH char-3
	Pyrolysis at 450 °C for 3 h. Modified with ball milling and KOH
	
	
	1818.45
	0.90
	
	Toluene: 300 ppm, 30 mL/min. Phenol: 60ppm, 1.0 mL/min. Biochar addition: 0.1 g. Reaction temperature (°C): 20
	Toluene/Phenol
	
	263.6/6.53
	(Shen and Zhang, 2019)

	Municipal solid waste
	MSW-BC
	Pyrolysis at 450 °C for 0.5 h
	
	
	
	
	
	Toluene/M-xylene:50 μg/L. Biochar addition: 1 g/L. Reaction temperature (°C): 45
	Toluene/M-xylene
	
	850/612(μg/g)
	(Jayawardhana et al., 2019)

	Hickory wood chips
	HH900
	Hydrothermal carbonization at 200 °C for 6 h. Modified with CO2
	
	
	928
	0.054
	
	Flow rate: 50 mL/min. Biochar addition: 0.01 g. Reaction temperature (°C): 20
	Acetone/Cyclohexane
	
	102.15/41.46/40.77/85.27/155.22/44.96
	(Zhang et al., 2020c)

	Peanut shell
	PH900
	Hydrothermal carbonization at 200 °C for 6 h. Modified with CO2
	
	
	1308
	0.114
	
	Flow rate: 50 mL/min. Biochar addition: 0.01 g. Reaction temperature (°C): 20
	Acetone/Cyclohexane
	
	122.43/47.14/32.78/99.37/65.52/59.53
	

	Agricultural & forestry wastes
	BC-4
	Pyrolysis at 500 °C for 0.5 h. Modified with urea
	
	
	987
	0.534
	
	Simulated biogas: 400 mg/m3 of toluene, acetone, chlorobenzene or hydrogen sulfide. Flow rate: 300 mL/min. Biochar addition: 10 g
	Toluene/Acetone/Chlorobenzene
	
	519/236/516
	(Qin et al., 2020)

	/
	Biochar
	/
	
	10.8
	5.99
	
	
	10% biochar+10% zeolite Running time of composting: 50d
	NH3
	63.4
	
	(Wang et al., 2017)

	Tobacco stalk
	Biochar
	Pyrolyzed at 500-600 °C for 24 h
	
	10.80
	
	
	
	10%biochar + 10% zeolite + 2.0%wood vinegar. Running time of composting: 50d
	NH3
	74.3
	
	(Wang et al., 2018a)

	Paper sludge and wheat husks
	P5000
	Pyrolyzed at 500 °C for 20 min 
	
	9.3 in water
	
	
	
	6.67% biochar. [TAN]=6626 mg/kg. Running time of anaerobic digestion test: 63d
	NH3
	
	6.8
	(Mumme et al., 2014)

	Wheat straw digestate
	H5000
	230 °C for 6 h
	
	4.8 in water
	
	
	
	6.67% biochar. [TAN]=6626 mg/kg. Running time of anaerobic digestion test: 63d
	NH3
	
	8.2
	(Mumme et al., 2014)

	Rice husk
	Biochar
	/
	
	8.96
	
	
	
	6% biochar. Running time of composting: 50d
	NH3
	75
	
	(Ravindran et al., 2022)

	Charcoal
	EG
	Pyrolyzed at 400 °C 
	
	
	35.48
	
	
	10% biochar. Running time of composting:40d
	NH3
	20
	
	(Li et al., 2022)

	Wheat straw
	BC
	Pyrolyzed at 500 °C
	
	10.1
	79.6
	
	
	0.5% biochar
	NH3
	26.5
	
	(Lan et al., 2022)

	Tobacco stalk
	R4
	Pyrolyzed at 450 °C for 2 h
	
	9.27
	
	
	
	10% biochar. Running time of composting: 5d
	NH3
	58
	
	(Manu et al., 2021)

	Wood materials
	BC
	Pyrolyzed at 600 °C
	
	
	
	
	
	Experimental temperature: 25 °C. NH3 concentration: 50 ppm
	NH3
	
	50.8
	(Ramlogan et al., 2020)

	Maple wood chips
	py-ox wood NH3 + CO2
	Pyrolyzed at 500 °C
	
	
	
	
	
	Exposed to CO2 for 1 h, flow rate of CO2 was 9 mL/min
	NH3
	
	40.57
	(Krounbi et al., 2020)

	Switchgrass
	Biochar
	/
	
	
	16.73
	
	
	Fixed bed reactor. Biochar addition:1 g. gas residence time: 0.03−0.1 kg·m3/h. Space velocity:6.5 × 106 h−1. Reaction temperatures: 800 °C. Test time: 4 h
	NH3
	Breakthrough time: 100 min
	
	(Bhandari et al., 2014)

	Agricultural & forestry wastes
	BC-4
	Pyrolysis at 500 °C for 0.5 h. Modified with urea
	
	
	987
	
	
	Simulated biogas containing 400 ± 10 mg/m3 of toluene, acetone, chlorobenzene, or hydrogen sulfide. Flow rate: 300 mL/min. Biochar addition: 10.0 g
	NH3
	89.36
	
	(Qin et al., 2020)


[bookmark: OLE_LINK2]Note: “/” means “No”. SSA: specific surface area. TPV: Total pore volume.
Table S3. Functional groups of biochar involved in removing Hg0
	[bookmark: _Hlk33610785][bookmark: _Hlk33637882]Feedstocks
	Preparation temperature (°C)
	Modification conditions
	Before adsorption
	After adsorption
	Functional
groups
	References

	
	
	
	Content (%)
	Content (%)
	
	

	Municipal solid waste
	600
	NH4Cl+steam 
	5.04/34.32/33.73/26.91
	1.89/30.13/48.87/19.02
	Carbide/C–C/C–OH or C–O–C/C=O
	(Li et al., 2015)

	[bookmark: OLE_LINK219][bookmark: _Hlk33554027]Wheat
	[bookmark: OLE_LINK221]600
	/
	19.5/—/80.5/49.9/27.4/17.3/5.4
	/
	[bookmark: OLE_LINK230]Organic sulfide/Thiophenic sulfur/Sulfate sulfur/C-C/C-O/C=O/-O-C=O
	(Zhang et al., 2019a)

	[bookmark: _Hlk33554038]Wheat
	600
	H2S plasma 
	49.2/11.2/39.6/43.2/34.8/14.6/7.4
	39.4/19.4/41.2/49.6/34.3/12.0/4.1
	[bookmark: OLE_LINK231][bookmark: OLE_LINK232]Organic sulfide/Thiophenic sulfur/Sulfate sulfur/C-C/C-O/C=O/-O-C=O
	

	Municipal solid waste
	600
	/
	79.5/17.5/3.0
	/
	C-O/Chemisorbed O/Lattice O
	(Li et al., 2017)

	Municipal solid waste
	600
	NH4Cl
	89.4/10.6
	47.4/52.6
	C-Cl/Cl-
	

	BFR plastic computer shell/waste wood
	[bookmark: OLE_LINK190][bookmark: OLE_LINK197]One-step pyrolysis (500)
	/
	0.25/1.478
	/
	[bookmark: OLE_LINK199]Br-/C-Br
	(Xu et al., 2018)

	BFR plastic computer shell/Waste wood
	One-step pyrolysis (600)
	/
	0.35/2.345
	/
	Br-/C-Br
	

	BFR plastic computer shell/Waste wood
	One-step pyrolysis (700)
	/
	0.16/0.613
	/
	Br-/C-Br
	

	FeCl3·6H2O/Sawdust
	One-step pyrolysis (600)
	/
	67.2/12.7/20.1/530.1-530.5/531.6-531.9/533.1-533.7
	70.1/20.7/9.2/530.1-530.5/531.6-531.9/533.1-533.7
	C=C/C–O/C=O/Lattice oxygen/Chemisorbed oxygen/C-O
	(Yang et al., 2016)

	Rice straw
	600
	/
	83.8/11.4/1.9/2.9/28.6/43.9/27.5/60.9/34.1/5.0
	/
	[bookmark: OLE_LINK208][bookmark: OLE_LINK209]C–C/C-O/C=O/C(O)-O-C/Sulfide/Elemental (organic、sulfur)/Sulfate/Cl-/C-Cl2p2/3/C-Cl2p1/2
	(Wang et al., 2018b)

	Rice straw
	600
	Cl2 plasma
	74.4/20.1/2.3/3.2/2.7/36.7/60.6/45.1/48.9/6.0
	—/—/—/—/—/—/—/57.9/35.5/6.6
	C–C/C-O/C=O/C(O)-O-C/Sulfide/Elemental (organic、sulfur)/Sulfate/Cl-/C-Cl2p2/3/C-Cl2p1/2
	

	Rice
	600
	/
	71.8/1.5/83.7/11.4/2.0/2.9/60.8/34.2/5.0
	/
	C/Cl/C–C/C-O/C=O/C(O)-O-C/Cl-/C-Cl2p2/3/C-Cl2p1/2
	(Wang et al., 2018c)

	Rice
	600
	HCl
	72.1/0.3/74.3/19.6/3.8/2.3/31.4/47.3/21.3
	/
	C/Cl/C–C/C-O/C=O/C(O)-O-C/Cl-/C-Cl2p2/3/C-Cl2p1/2
	

	Rice straw
	600
	/
	55.6/44.4/7.8/49.3/42.9
	/
	[bookmark: OLE_LINK3]Cl-/C-Cl/C-NH2/Pyridone/NO3-
	(Zhang et al., 2020a)

	Rice straw
	600
	Cl2 plasma
	52.4/47.6/9.6/65.3/25.1
	/
	Cl-/C-Cl/C-NH2/Pyridone/NO3-
	


[bookmark: OLE_LINK244][bookmark: OLE_LINK307]Note: “—” means “Not measured”
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Fig. S1 Mechanisms involved in the removal of H2S by biochar, and the catalytic oxidation of COS/CS2
H2S(gas), H2S(ads) and H2S(ads–liq) denote H2S in gas phase, adsorption phase, and liquid phase, respectively. HS–(ads) denotes HS– adsorbed by biochar
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Fig. S2 Mechanisms involved in the removal of Hg0 to modified biochar
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