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	Table 1 
Batch set up of hydrogen production from different lignocellulosic hydrolysate concentrations at initial furfural concentrations of 0, 1 and 2 g/L at initial pH 5.9 and incubated at 37 °C


	Batch name
	Substrate conc. 
(g sugar/L)
	Furfural
conc. (g/L)
	mL of stock solution
	mL of sludge
	mg VSS
	Initial VSS (mg/L)
	F/B
(g/g)
	F/S
(g/g)

	B2-0
	2
	0
	1.6
	2.9
	35.6
	356
	0
	0

	B2-1
	
	1
	
	
	
	
	2.81
	0.56

	B2-2
	
	2
	
	
	
	
	5.62
	1.0

	B8-0
	8
	0
	6.3
	11.4
	142
	1423
	0
	0

	B8-1
	
	1
	
	
	
	
	0.7
	0.125

	B8-2
	
	2
	
	
	
	
	1.41
	0.25

	B16-0
	16
	0
	12.5
	22.8
	285
	2845
	0
	0

	B16-1
	
	1
	
	
	
	
	0.35
	0.0625

	B16-2
	
	2
	
	
	
	
	0.7
	0.125

	B24-0
	24
	0
	18.8
	34.1
	427
	4268
	0
	0

	B24-1
	
	1
	
	
	
	
	0.23
	0.042

	B24-2
	
	2
	
	
	
	
	0.47
	0.083

	B32-0
	32
	0
	25
	45.5
	569
	5688
	0
	0

	B32-1
	
	1
	
	
	
	
	0.18
	0.031

	B32-2
	
	2
	
	
	
	
	0.35
	0.062














	Table 2
Hydrogen yield and MSHPR at furfural concentrations between 1.0 and 2.0 g/L at initial pH 5.9 and incubated at 37 °C

	Batch No.
	HY mol H2/mol sugar)
	(MSHPR)mLH2/gVSS/h

	
	Average
	SD
	Average
	SD

	B16-0-2
	1.17
	0.06
	38
	6.0

	B16-1.2
	1.24
	0.06
	45
	3.5

	B16-1.4
	1.22
	0.07
	41
	2.5

	B16-1.6
	1.00
	0.03
	34
	3.0

	B16-1.8
	0.16
	0.03
	9
	0.3





















	Table 3
Hydrogen production yields and rates from different lignocellulosic hydrolysate concentrations at initial furfural concentrations of 0, 1 and 2 g/L at initial pH 5.9 and incubated at 37 °C


	Batch name
	 Substrate conc.
	Furfural conc. 
	Cumulative H2 production 
	H2 production yield
	H2 production yield
	MSHPR

	 Unit
	(g/L)
	(g/L)
	mL
	mLH2/g sugar
	mol H2/mol sugar
	mLH2/gVSS.h

	B2-0
	2 g/L
	0
	58 ± 6.2 (3) a
	292 ± 31
	1.77 ± 0.19
	53 ± 5 (2)

	B2-1
	
	1
	38 ± 1.8 (2)
	191 ± 8.9
	1.16 ± 0.05
	38 ± 1 (2)

	B2-2
	
	2
	0
	0
	0.00
	0 

	B8-0
	8 g/L
	0
	217 ± 3 (3)
	271 ± 3.7
	1.65 ± 0.02
	58 ± 3 (3)

	B8-1
	
	1
	214 ± 5.6 (3)
	268 ± 6.9
	1.62 ± 0.04
	58 ± 10 (2)

	B8-2
	
	2
	0
	0
	0.00 
	0

	B16-0
	16 g/L
	0
	408 ± 11.5 (3)
	255 ± 7.2
	1.55 ± 0.04
	107 ± 5 (3)

	B16-1
	
	1
	400 ± 20 (3)
	250 ± 12.2
	1.52 ± 0.07
	128 ± 9 (3)

	B16-2
	
	2
	0
	0
	0.00
	0

	B24-0
	24 g/L
	0
	419 ± 20 (3)
	175 ± 8.2
	1.06 ± 0.05
	76 ± 4 (3)

	B24-1
	
	1
	361 ± 21 (3)
	151 ± 8.7
	0.91 ± 0.05
	56 ± 4 (2) 

	B24-2
	
	2
	0
	0
	0.00
	0

	B32-0
	32 g/L
	0
	391 ± 27 (3)
	122 ± 8.6
	0.74 ± 0.05
	31 ± 3 (2)

	B32-1
	
	1
	391 ± 31 (2)
	122 ± 9.8
	0.74 ± 0.06
	48 (1)

	B32-2
	
	2
	0
	0
	0.00
	0

	a Number of replicates














	Table 4
Kinetic parameters from substrate inhibition model

	Furfural conc. (g/L)
	µmax (h-1)a
	Ks (g/L)
	Ki (g/L)

	0
	0.11
	6
	28.3

	1
	0.13
	8.8
	23

	a Expressed as maximum specific hydrogen production rate 
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	Table 5
Kinetic parameters for glucose, molasses and cheese whey grown on suspended and immobilized cells of Thermotoga neapolitana  adopted from (Frascari et al., 2013)

	Parameter
	Glucose
	Molasses
	Cheese whey

	
	Suspended cells
	Attached cells
	Suspended cells
	Attached cells
	Suspended cells
	Attached cells

	µmax (h-1)
	0.024 ± 0.005
	0.09 ± 0.01
	0.055 ± 0.005
	0.19 ± 0.02
	0.033 ± 0.006
	0.042 ± 0.007

	Ks (g sugars/L)
	1.1 ± 0.3
	0.09 ± 0.05
	0.20 ± 0.05
	0.6 ± 0.2
	1.5 ± 0.5
	1.2 ± 0.3

	Ki (g sugars/L)
	8 ± 2
	90 ± 30
	25 ± 7
	12 ± 3
	28 ± 10
	11 ± 3

	Sx* (g/L)
	2.9 ± 0.5
	2.8 ± 0.9
	2.5 ± 0.4
	2.8 ± 0.5
	6 ± 2
	3.7 ± 0.6

	* Substrate concentration above which specific hydrogen production rate decreases













	Table 6 
Pearson coefficients

	Parameter
	Substrate Conc.
	MSHPR
	F/B
	F/S 
	S⁰/X⁰
	Furfural conc.
	Initial VSS

	H2 yield
	-0.30
	0.82
	-0.38
	-0.38
	N/A
	-0.82
	-0.30

	P value
	>0.05
	<0.05
	>0.05
	>0.05
	N/A
	<0.05
	>0.05

	MSHPR
	-0.02
	N/A
	-0.40
	-0.40
	N/A
	-0.68
	-0.02

	P value 
	>0.05
	N/A
	>0.05
	>0.05
	N/A
	<0.05
	>0.05






















	Table 7
Summary of volatile fatty acids and sugar conversion of hydrogen production from different lignocellulosic hydrolysate concentrations at initial furfural concentrations of 0, 1 and 2 g/L at initial pH 5.9 and incubated at 37 °C

	Batch name
	gCOD Lactate/g CODTVFA
	Residual sugars (g/L)
	sugar conversion (%)
	TVFA (g COD)
	mol HAc/ mol HBu

	B2-0
	0.00
	0.00
	100
	1.8
	3.2

	B2-1
	0.39
	0.00
	100
	2.7
	7.7

	B2-2
	0.39
	0.01
	100
	4.1
	8.9

	B8-0
	0.00
	0.00
	100
	7.2
	0.9

	B8-1
	0.13
	0.00
	100
	8.5
	1.4

	B8-2
	0.34
	0.37
	95
	9.6
	4.2

	B16-0
	0.01
	0.68
	96
	11.2
	1.1

	B16-1
	0.12
	0.31
	98
	12.1
	1.3

	B16-2
	0.48
	7.15
	55
	8.7
	12.5

	B24-0
	0.24
	1.48
	94
	18.0
	1.1

	B24-1
	0.32
	4.20
	83
	18.0
	1.8

	B24-2
	0.48
	14.90
	38
	9.6
	2.1

	B32-0
	0.42
	5.56
	83
	21.4
	2.3

	B32-1
	0.48
	9.40
	71
	22.3
	2.9

	B32-2
	0.44
	19.18
	40
	17.0
	490





	Table 8 
Liquid metabolites produced and residual sugars concentrations from hydrogen production from different lignocellulosic hydrolysate concentrations at initial furfural concentrations of 0, 1 and 2 g/L at initial pH 5.9 and incubated at 37 °C

	Batch 
	Glucose 
	Xylose 
	Arabinose 
	Lactic 
	Formic 
	Acetic 
	Propionic 
	Butyric 
	Furfural 
	Ethanol 
	Isobutyric 
	Valeric 
	Isovaleric 

	name
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)
	(g/L)

	B2-0
	0.00
	0.00
	0.00
	0.00
	0.00
	0.64
	0.09
	0.29
	0.00
	0.00
	0.112
	0.100
	0.014

	B2-1
	0.00
	0.00
	0.00
	1.00
	0.00
	1.10
	0.02
	0.21
	0.00
	0.30
	0.014
	0.020
	0.009

	B2-2
	0.00
	0.01
	0.00
	1.50
	0.11
	1.33
	0.41
	0.22
	0.22
	0.16
	0.007
	0.023
	0.004

	B8-0
	0.00
	0.00
	0.00
	0.00
	0.00
	1.55
	0.35
	2.57
	0.00
	0.01
	0.149
	0.021
	0.028

	B8-1
	0.00
	0.00
	0.00
	1.01
	0.00
	1.92
	0.43
	2.00
	0.00
	0.11
	0.076
	0.442
	0.023

	B8-2
	0.00
	0.31
	0.06
	3.04
	0.01
	2.85
	0.52
	1.00
	0.26
	0.02
	0.011
	0.345
	0.002

	B16-0
	0.28
	0.40
	0.00
	0.14
	0.00
	2.87
	0.42
	3.90
	0.00
	0.00
	0.113
	0.007
	0.011

	B16-1
	0.30
	0.00
	0.01
	1.32
	0.00
	3.20
	0.49
	3.49
	0.00
	0.00
	0.008
	0.090
	0.009

	B16-2
	0.16
	5.84
	1.15
	3.89
	0.07
	3.42
	0.00
	0.40
	0.62
	0.00
	0.009
	0.043
	0.001

	B24-0
	0.25
	1.23
	0.00
	4.10
	0.04
	3.18
	1.25
	4.22
	0.00
	0.00
	0.104
	0.108
	0.106

	B24-1
	0.28
	3.74
	0.18
	5.43
	0.05
	3.94
	1.33
	3.29
	0.00
	0.00
	0.000
	0.000
	0.000

	B24-2
	0.28
	13.57
	1.05
	4.32
	0.10
	1.68
	0.60
	1.20
	0.83
	0.00
	0.000
	0.033
	0.010

	B32-0
	0.30
	5.03
	0.23
	8.32
	0.12
	4.49
	1.58
	2.90
	0.00
	0.00
	0.001
	0.001
	0.000

	B32-1
	0.36
	8.78
	0.26
	9.96
	0.16
	5.53
	0.03
	2.84
	0.00
	0.00
	0.00
	0.22
	0.00

	B32-2
	0.25
	17.44
	1.49
	6.96
	0.14
	8.69
	0.08
	0.03
	1.03
	0.00
	0.00
	0.02
	0.01






	Table 9
Theoretical hydrogen production based on the acetate and butyrate produced

	Batch name
	Substrate conc.
	Furfural conc.
	Acetic acid
	Butyric acid
	Propionic acid
	From Acetic acid
	From Butyric acid
	From Propionic
acid
	Theoretical H2
	Measured H2
	% difference

	Unit
	g/L
	g/L
	g/L
	g/L
	g/L
	mL H2
	mL H2
	mL H2
	mL H2
	mLH2
	%

	B2-0
	2
	0
	0.64
	0.29
	0.09
	54
	17
	3
	68
	58.4
	14

	B2-1
	
	1
	1.10
	0.21
	0.02
	93
	12
	1
	104
	34.3
	67

	B8-0
	8
	0
	1.55
	2.57
	0.35
	132
	148
	12
	268
	217
	19

	B8-1
	
	1
	1.92
	2.00
	0.43
	163
	116
	15
	264
	214
	19

	B16-0
	16
	0
	2.87
	3.90
	0.42
	243
	225
	14
	454
	408
	10

	B16-1
	
	1
	3.20
	3.49
	0.49
	271
	202
	17
	456
	400
	12

	B24-0
	24
	0
	3.18
	4.22
	1.25
	269
	244
	43
	470
	419
	11

	B24-1
	
	1
	3.94
	3.29
	1.33
	334
	190
	45
	479
	361
	25

	B32-0
	32
	0
	4.49
	2.90
	1.58
	381
	167
	54
	494
	391
	21

	B32-1
	
	1
	5.53
	2.84
	0.03
	469
	164
	1
	632
	391
	38









