	Table 1. Variable compositional nature of selected biochars. 

	Biomass [reference]
	Production Temperature (oC)
	VM%
	Fixed C (%)
	%C
	%N
	%H
	%O
	%Ash
	O:C molar ratio
	Surface area

(m2 g-1)

	Hardwood

(Aspidosperma Quebracho Blanco Schlecht)

[42]
	350
	69.5
	26.9
	76.0
	1.7
	4.4
	17.9
	0.9
	0.18
	2

	
	850
	14.6
	79.2
	97.4
	1.2
	0.9
	0.5
	4.3
	0.004
	2

	Hardwood

(Aspidosperma Australe)

[42]
	350
	66.8
	29.3
	74.0
	1.2
	4.3
	20.5
	1.9
	0.21
	2

	
	850
	8.1
	80.2
	92.8
	0.8
	1.3
	5.1
	7.2
	0.04
	3

	Switch grass

[106]
	500
	11.1


	NA
	39.4
	0.7
	1.3
	4.2
	52.5
	0.08
	50

	
	500 (fast)
	14.9
	NA
	38.7
	0.6
	2.5
	9.5
	54.6
	0.18
	22

	
	760 (gasifier)
	5.5
	NA
	42.8
	0.8
	1.6
	7.1
	53.0
	0.12
	31

	Corn stover

[106]
	500
	11.1
	NA
	62.8
	1.3
	2.9
	NA
	32.4
	0.01
	21

	
	500 (fast)
	14.9
	NA
	37.8
	0.8
	2.5
	10.5
	49.7
	0.21
	7

	
	760 (gasifier)
	5.5
	NA
	38.5
	0.7
	1.3
	7.5
	54.0
	0.15
	24

	Ponderosa pine

[107]
	100
	77.1
	21.7
	50.6
	0.05
	6.68
	42.7
	1.2
	0.63
	2

	
	200
	77.1
	21.4
	50.9
	0.04
	6.95
	42.2
	1.5
	0.62
	2

	
	300
	70.3
	28.2
	54.8
	0.05
	6.5
	38.7
	1.5
	0.53
	3

	
	400
	36.4
	62.2
	74.1
	0.06
	4.95
	20.9
	1.4
	0.21
	29

	
	500
	25.2
	72.7
	81.9
	0.08
	3.54
	14.5
	2.1
	0.13
	196

	
	600
	11.1
	85.2
	89.0
	0.06
	2.99
	8.0
	3.7
	0.07
	392

	
	700
	6.3
	92.0
	92.3
	0.08
	1.62
	6.0
	1.7
	0.05
	347

	Tall fescue grass

[107]
	100
	69.6
	23.5
	48.6
	0.64
	7.25
	44.1
	6.9
	0.69
	2

	
	200
	70.7
	23.6
	47.2
	0.61
	7.11
	45.1
	5.7
	0.72
	3

	
	300
	54.4
	36.2
	59.7
	1.02
	6.64
	32.7
	9.4
	0.41
	5

	
	400
	26.8
	56.9
	77.3
	1.24
	4.7
	16.7
	16.3
	0.16
	9

	
	500
	20.3
	64.3
	82.2
	1.09
	3.32
	13.4
	15.4
	0.12
	50

	
	600
	13.5
	67.6
	89.0
	0.99
	2.47
	7.6
	18.9
	0.06
	75

	
	700
	9.1
	71.6
	94.2
	0.70
	1.53
	3.6
	19.3
	0.03
	139

	Pine needles

[110]
	100
	NA
	NA
	50.87
	0.71
	6.15
	42.3
	1.1
	0.62
	1

	
	200
	NA
	NA
	57.1
	0.88
	5.71
	36.3
	0.9
	0.48
	6

	
	250
	NA
	NA
	61.2
	0.86
	5.54
	32.4
	1.2
	0.40
	10

	
	300
	NA
	NA
	68.9
	1.08
	4.31
	25.7
	1.9
	0.28
	20

	
	400
	NA
	NA
	77.9
	1.16
	2.95
	18.0
	2.3
	0.17
	112

	
	500
	NA
	NA
	81.7
	1.11
	2.26
	15.0
	2.8
	0.14
	236

	
	600
	NA
	NA
	85.4
	0.98
	1.85
	11.8
	2.8
	0.10
	207

	
	700
	NA
	NA
	86.5
	1.13
	1.28
	11.1
	2.2
	0.10
	491

	Activated charcoal [110]

	NA
	NA
	NA
	79.8
	0.67
	1.72
	17.8
	0.8
	0.17
	1036

	Anaerobic digested sugar cane bagasse 

[19]
	600
	NA
	NA
	76.5
	0.79
	2.93
	19.8
	NA
	NA
	14

	Corn Stover 

[84]
	815
	NA
	NA
	44.7
	0.5
	1.6
	1.2
	54.7
	0.02
	4

	Pine wood chip 

[84]
	465
	NA
	NA
	74.5
	0.3
	3.2
	8.9
	5.6
	0.09
	<1

	Peanut hulls

 [84]
	481
	NA
	NA
	59.0
	2.7
	1.9
	12.4
	15.3
	0.16
	1

	Corn stover 

[84]
	500
	NA
	NA
	24.6
	0.6
	1.1
	4.6
	69.1
	0.14
	4

	Corn stover

[84]
	410
	NA
	NA
	42.1
	1.0
	1.6
	11.3
	53.7
	0.20
	2

	Oak/Hickory charcoal 

[84]
	NA
	NA
	NA
	69.1
	0.7
	2.2
	9.3
	14.1
	0.10
	19

	Pine woodchip 

[84]
	465
	NA
	NA
	71.2
	0.2
	3.0
	11.4
	9.3
	0.12
	<1

	Corn stover

 [84]
	505
	NA
	NA
	65.7
	1.2
	1.4
	4.2
	54.2
	0.05
	17

	Table 1 cont.

	Biomass [reference]
	Production Temperature (oC)
	VM%
	Fixed C (%)
	%C
	%N
	%H
	%O
	%Ash
	O:C molar ratio
	Surface area

(m2 g-1)

	Corn stover 

[84]
	515
	NA
	NA
	50.7
	1.0
	0.8
	0.0
	73.7
	0.00
	10

	Hardwood sawdust 

[84]
	500
	29.0
	55.0
	67.0
	0.3
	3.0
	13.0
	15.0
	0.15
	10

	Wood pellets 

[84]
	400–600
	12.0
	76.8
	69.0
	0.1
	3.3
	20.0
	6.0
	0.22
	24

	Hardwood char 

[84]
	538
	NA
	NA
	53.0
	0.4
	2.6
	10.0
	27.0
	0.14
	7

	Mixed woodchip

[84]
	550
	33.6
	58.5
	71.1
	0.11
	3.4
	20.6
	4.8
	0.22
	66

	Macadamia shell 

[84]
	600 (fast)
	17.0
	81.0
	93.0
	0.7
	2.3
	2.0
	2.0
	0.02
	<1

	Rapeseed plant 

(Brascia napus L.)

[111]

	400
	27.1
	60.7
	71.3
	1.4
	3.9
	10.8
	12.2
	0.11
	16

	
	500
	17.5
	69.6
	75.0
	1.4
	2.6
	7.8
	12.9
	0.08
	16

	
	600
	11.5
	74.7
	78.5
	1.5
	1.9
	3.9
	13.9
	0.04
	18

	
	700
	9.0
	76.7
	79.5
	1.4
	1.2
	3.3
	14.4
	0.03
	19

	
	800
	8.0
	79.9
	79.5
	1.5
	0.7
	2.6
	15.3
	0.02
	19

	
	900
	3.6
	80.3
	79.86
	1.6
	0.42
	1.67
	16.1
	0.02
	140

	Rapeseed cake

[112]
	500
	18.7
	63.7
	54.9
	5.0
	2.1
	20.0
	17.6
	0.27
	NA

	Grape bagasse 
[113]
	NA
	20.6
	65.4
	68.4
	2.55
	3.3
	11.8
	14.0
	0.13
	NA

	Olive bagasse 
[113]
	NA
	16.2
	67.7
	65.6
	2.78
	2.7
	12.8
	16.1
	0.15
	NA

	Beech sawdust

[114]
	400
	16.3
	NA
	84.3
	NA
	2.91
	5.88
	NA
	0.05
	NA

	
	1000
	1.3
	NA
	94.8
	NA
	0.25
	1.03
	NA
	0.01
	NA

	Oak hardwood 

[86]
	250
	66.0
	28.2
	55.2
	NA
	NA
	41.5
	1.4
	0.56
	2

	
	400
	52.0
	39.0
	69.6
	NA
	NA
	25.9
	2.6
	0.28
	2

	
	525
	36.0
	53.1
	75.1
	NA
	NA
	21.7
	6.8
	0.22
	38

	
	650
	21.0
	63.7
	78.8
	NA
	NA
	18.2
	3.7
	0.17
	219

	Sugar cane bagasse

[86]
	250
	71.8
	19.3
	56.2
	NA
	NA
	40.4
	9.5
	0.54
	24

	
	400
	63.9
	28.1
	60.9
	NA
	NA
	33.7
	2.7
	0.42
	6

	
	525
	55.1
	34.3
	65.7
	NA
	NA
	30.2
	8.7
	0.35
	416

	
	650
	48.8
	38.6
	72.0
	NA
	NA
	24.0
	6.8
	0.25
	117

	Corn stover

[102]
	700 (gasification)
	7.6
	32.6
	33.5
	1.0
	NA
	5.1
	58.8
	0.11
	29

	
	450 (fast)
	12.7
	28.7
	33.2
	1.4
	NA
	8.6
	58.0
	0.20
	12

	Grass (Susuki)

[115]
	Grassland Fire

(0.25 to 0.5 mm)
	NA
	NA
	64.0
	0.50
	1.72
	7.8
	24.2
	0.10
	NA

	NA: Data not available. 

Chars were formed by slow pyrolysis unless otherwise noted in the production temperature column (gasification or fast pyrolysis). 


