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Table S 1: Mass yield, proximate and ultimate analysis of raw feedstock and HTC treated feedstock at different temperatures for a residence time of 0.5 h. 
All values are reported on dry basis.
	Biomass type
	HTC 
conditions
	LHV / 
MJ kg-1
	Mass 
yield / -
	Energy 
yield / -
	Ash content /
wt.-%
	Volatiles / 
wt.-%
	Fixed-C / 
wt.-%
	C / 
wt.-%
	H / 
wt.-%
	N / 
wt.-%
	S / 
wt.-%
	O / 
wt.-%
	Cl / wt.-%
	Molar 
2 S/Cl ratio

	digestate
	HTC 180 °C
	19.16
	0.74
	0.80
	9.15
	77.79
	13.06
	51.86
	5.52
	1.19
	0.14
	32.14
	0.20
	1.27

	
	HTC 210 °C
	20.63
	0.67
	0.78
	8.70
	73.69
	17.61
	54.97
	5.35
	1.51
	0.15
	29.31
	0.22
	1.24

	
	HTC 240 °C
	22.42
	0.55
	0.69
	10.41
	68.30
	21.29
	58.88
	5.17
	1.86
	0.16
	23.52
	0.15
	1.94

	
	HTC 270 °C
	26.53
	0.44
	0.66
	14.93
	60.12
	24.95
	67.04
	5.13
	2.56
	0.19
	10.15
	0.11
	3.13

	empty fruit bunches
	HTC 180 °C
	18.91
	0.72
	0.71
	7.57
	80.72
	11.71
	55.20
	6.12
	0.83
	0.11
	30.17
	0.16
	1.25

	
	HTC 210 °C
	21.67
	0.63
	0.71
	6.97
	76.30
	16.72
	59.53
	6.31
	0.89
	0.12
	26.18
	0.16
	1.36

	
	HTC 240 °C
	24.86
	0.56
	0.73
	7.60
	72.88
	19.52
	62.33
	6.30
	1.01
	0.13
	22.64
	0.12
	1.97

	
	HTC 270 °C
	28.36
	0.42
	0.62
	8.58
	68.85
	22.57
	68.68
	6.66
	1.29
	0.13
	14.66
	0.04
	5.90

	lawn cuttings
	HTC 180 °C
	21.47
	0.56
	0.70
	10.00
	68.78
	21.22
	55.87
	5.93
	2.31
	0.15
	25.73
	0.08
	3.40

	
	HTC 210 °C
	20.72
	0.55
	0.67
	16.58
	63.13
	20.29
	54.86
	5.43
	2.04
	0.15
	20.94
	0.11
	2.47

	
	HTC 240 °C
	20.96
	0.50
	0.61
	18.07
	60.15
	21.78
	56.24
	5.47
	2.15
	0.15
	17.93
	0.07
	3.89

	
	HTC 270 °C
	23.85
	0.42
	0.59
	20.13
	56.46
	23.40
	58.21
	5.39
	2.38
	0.16
	13.73
	0.05
	5.81

	olive pomace
	HTC 180 °C
	22.51
	0.67
	0.73
	0.60
	81.66
	17.74
	58.30
	6.35
	0.38
	0.09
	34.29
	0.14
	1.17

	
	HTC 210 °C
	24.57
	0.63
	0.75
	0.79
	77.67
	21.54
	63.32
	6.61
	0.46
	0.09
	28.73
	0.13
	1.26

	
	HTC 240 °C
	26.58
	0.57
	0.73
	0.60
	72.41
	26.99
	67.98
	6.76
	0.51
	0.09
	24.05
	0.13
	1.26

	
	HTC 270 °C
	31.16
	0.46
	0.69
	0.84
	61.05
	38.11
	78.85
	7.19
	0.64
	0.10
	12.38
	0.15
	1.21

	sewage sludge
	HTC 180 °C
	14.84
	0.73
	0.71
	39.78
	58.91
	1.31
	36.11
	3.99
	4.68
	0.37
	15.08
	0.26
	2.58

	
	HTC 210 °C
	13.88
	0.56
	0.51
	51.85
	49.89
	0.00
	33.90
	3.74
	2.96
	0.35
	7.20
	0.16
	3.97

	
	HTC 240 °C
	13.88
	0.54
	0.49
	53.75
	45.91
	0.34
	32.84
	3.47
	2.45
	0.34
	7.15
	0.16
	3.86

	
	HTC 270 °C
	13.73
	0.50
	0.45
	57.47
	41.97
	0.56
	32.79
	3.25
	2.27
	0.33
	3.90
	0.16
	3.74

	spruce bark
	HTC 180 °C
	21.11
	0.70
	0.77
	3.49
	72.93
	23.58
	59.29
	5.66
	0.43
	0.07
	31.06
	ND
	ND

	
	HTC 210 °C
	22.36
	0.67
	0.78
	3.26
	69.19
	27.55
	61.89
	5.37
	0.44
	0.07
	28.97
	ND
	ND

	
	HTC 240 °C
	23.79
	0.60
	0.75
	3.59
	65.44
	30.97
	65.03
	5.23
	0.44
	0.07
	25.64
	ND
	ND

	
	HTC 270 °C
	27.66
	0.48
	0.69
	3.63
	54.95
	41.41
	72.95
	5.06
	0.54
	0.08
	17.74
	ND
	ND

	wheat straw
	HTC 180 °C
	17.28
	0.78
	0.82
	11.22
	76.58
	12.19
	47.87
	4.97
	0.53
	0.09
	35.33
	0.17
	0.96

	
	HTC 210 °C
	18.73
	0.64
	0.73
	13.36
	70.27
	16.36
	50.80
	5.00
	0.50
	0.08
	30.26
	0.15
	0.97

	
	HTC 240 °C
	20.47
	0.57
	0.71
	14.38
	64.18
	21.43
	54.73
	4.93
	0.60
	0.08
	25.28
	0.15
	0.97

	
	HTC 270 °C
	24.03
	0.44
	0.64
	17.45
	51.38
	31.17
	62.38
	4.75
	0.79
	0.08
	14.55
	ND
	ND


*ND: below detection limit


Table S 2: Mass yield, proximate and ultimate analysis of raw feedstock and HTC treated feedstock at different temperatures for a residence time of 4 h. 
All values are reported on dry basis.
	Biomass type
	HTC 
conditions
	LHV / 
MJ kg-1
	Mass 
yield / -
	Energy 
yield / -
	Ash content /
wt.-%
	Volatiles / 
wt.-%
	Fixed-C / 
wt.-%
	C / 
wt.-%
	H / wt.-%
	N / wt.-%
	S / wt.-%
	O / 
wt.-%
	Cl / wt.-%
	Molar 
2 S/Cl ratio

	digestate
	HTC 180 °C
	20.00
	0.71
	0.80
	8.84
	74.66
	16.50
	53.56
	5.52
	1.19
	0.14
	32.14
	0.20
	1.27

	
	HTC 210 °C
	21.47
	0.63
	0.76
	8.42
	70.58
	21.00
	57.21
	5.35
	1.51
	0.15
	29.31
	0.22
	1.24

	
	HTC 240 °C
	25.94
	0.46
	0.67
	12.11
	60.78
	27.11
	65.85
	5.17
	1.86
	0.16
	23.52
	0.15
	1.94

	
	HTC 270 °C
	26.73
	0.40
	0.60
	15.68
	54.74
	29.58
	67.28
	5.13
	2.56
	0.19
	10.15
	0.11
	3.13

	empty fruit bunches
	HTC 180 °C
	21.65
	0.67
	0.76
	6.95
	78.96
	14.08
	56.54
	6.12
	0.83
	0.11
	30.17
	0.16
	1.25

	
	HTC 210 °C
	23.00
	0.60
	0.72
	6.84
	74.40
	18.77
	59.52
	6.31
	0.89
	0.12
	26.18
	0.16
	1.36

	
	HTC 240 °C
	28.95
	0.51
	0.77
	7.74
	63.21
	29.05
	71.24
	6.30
	1.01
	0.13
	22.64
	0.12
	1.97

	
	HTC 270 °C
	26.29
	0.38
	0.52
	7.69
	67.36
	24.94
	66.56
	6.66
	1.29
	0.13
	14.66
	0.04
	5.90

	lawn cuttings
	HTC 180 °C
	19.93
	0.64
	0.75
	17.84
	61.58
	20.57
	53.28
	5.93
	2.31
	0.15
	25.73
	0.08
	3.40

	
	HTC 210 °C
	21.29
	0.53
	0.66
	17.03
	61.51
	21.47
	55.34
	5.43
	2.04
	0.15
	20.94
	0.11
	2.47

	
	HTC 240 °C
	23.33
	0.47
	0.64
	20.57
	56.55
	22.88
	58.85
	5.47
	2.15
	0.15
	17.93
	0.07
	3.89

	
	HTC 270 °C
	26.07
	0.37
	0.56
	21.81
	53.26
	24.93
	63.18
	5.39
	2.38
	0.16
	13.73
	0.05
	5.81

	olive pomace
	HTC 180 °C
	23.40
	0.65
	0.74
	0.64
	78.55
	20.81
	61.55
	6.35
	0.38
	0.09
	34.29
	0.14
	1.17

	
	HTC 210 °C
	25.31
	0.62
	0.76
	0.63
	74.00
	25.37
	65.75
	6.61
	0.46
	0.09
	28.73
	0.13
	1.26

	
	HTC 240 °C
	27.94
	0.52
	0.70
	0.58
	65.11
	34.31
	71.61
	6.76
	0.51
	0.09
	24.05
	0.13
	1.26

	
	HTC 270 °C
	30.69
	0.46
	0.68
	0.90
	58.92
	40.18
	77.65
	7.19
	0.64
	0.10
	12.38
	0.15
	1.21

	sewage sludge
	HTC 180 °C
	14.39
	0.59
	0.55
	48.13
	52.81
	-0.94
	34.54
	3.99
	4.68
	0.37
	15.08
	0.26
	2.58

	
	HTC 210 °C
	13.68
	0.54
	0.48
	52.36
	47.39
	0.25
	32.96
	3.74
	2.96
	0.35
	7.20
	0.16
	3.97

	
	HTC 240 °C
	13.95
	0.52
	0.47
	55.18
	44.08
	0.74
	32.53
	3.47
	2.45
	0.34
	7.15
	0.16
	3.86

	
	HTC 270 °C
	14.04
	0.50
	0.46
	57.58
	41.07
	1.35
	31.38
	3.25
	2.27
	0.33
	3.90
	0.16
	3.74

	spruce bark
	HTC 180 °C
	21.11
	0.70
	0.77
	3.28
	69.61
	27.10
	60.37
	5.66
	0.43
	0.07
	31.06
	ND
	ND

	
	HTC 210 °C
	22.46
	0.67
	0.79
	3.44
	66.80
	29.76
	63.09
	5.37
	0.44
	0.07
	28.97
	ND
	ND

	
	HTC 240 °C
	25.34
	0.54
	0.72
	3.81
	57.54
	38.65
	70.20
	5.23
	0.44
	0.07
	25.64
	ND
	ND

	
	HTC 270 °C
	28.62
	0.47
	0.70
	3.28
	52.16
	44.55
	75.95
	5.06
	0.54
	0.08
	17.74
	ND
	ND

	wheat straw
	HTC 180 °C
	18.46
	0.69
	0.78
	13.17
	73.59
	13.25
	50.34
	4.97
	0.53
	0.09
	35.33
	0.17
	0.96

	
	HTC 210 °C
	19.32
	0.62
	0.73
	13.26
	67.23
	19.50
	52.58
	5.00
	0.50
	0.08
	30.26
	0.15
	0.97

	
	HTC 240 °C
	23.09
	0.47
	0.66
	16.40
	52.82
	30.78
	60.54
	4.93
	0.60
	0.08
	25.28
	0.15
	0.97

	
	HTC 270 °C
	24.85
	0.43
	0.65
	17.49
	49.19
	33.32
	64.54
	4.75
	0.79
	0.08
	14.55
	ND
	ND


*ND: below detection limit


Table S 3. Elemental ash analysis, ash content and mass yield of untreated digestate and digestate treated by HTC at different temperatures and residence times.
	Feedstock
	Condition
	Ash Content / wt.-%
	Mass Yield / -
	Na2O / wt.-%
	MgO / wt.-%
	Al2O3 / wt.-%
	SiO2 / wt.-%
	P2O5 / wt.-%
	SO3 / wt.-%
	K2O / wt.-%
	CaO / wt.-%
	TiO2 / wt.-%
	Fe2O3 / wt.-%
	ZnO / wt.-%

	digestate
	raw
	8.90
	1.00
	1.32
	8.48
	3.00
	25.76
	14.33
	1.90
	31.78
	11.76
	0.00
	1.66
	0.00

	
	HTC 180 °C, 0.5 h
	8.58
	0.74
	0.94
	9.61
	3.67
	27.14
	20.96
	2.10
	14.15
	18.45
	0.14
	2.13
	0.55

	
	HTC 180 °C, 2 h
	8.36
	0.71
	0.90
	8.08
	3.45
	25.70
	24.69
	2.15
	15.43
	16.96
	0.14
	1.84
	0.53

	
	HTC 180 °C, 4 h
	9.77
	0.70
	1.18
	7.88
	3.56
	27.05
	25.69
	1.85
	12.06
	18.01
	0.16
	1.88
	0.54

	
	HTC 210 °C, 0.5 h
	8.22
	0.67
	1.19
	7.70
	3.94
	26.57
	25.46
	2.13
	11.14
	18.87
	0.16
	2.11
	0.58

	
	HTC 210 °C, 2 h
	8.04
	0.63
	0.92
	7.80
	3.54
	25.21
	26.94
	2.13
	11.78
	18.82
	0.15
	1.97
	0.57

	
	HTC 210 °C, 4 h
	9.34
	0.59
	0.90
	7.26
	3.73
	26.40
	26.96
	2.04
	10.20
	19.53
	0.15
	2.12
	0.56

	
	HTC 240 °C, 0.5 h
	9.97
	0.55
	0.93
	7.85
	3.93
	26.90
	27.01
	1.84
	7.67
	20.65
	0.16
	2.28
	0.62

	
	HTC 240 °C, 2 h
	11.56
	0.46
	0.60
	8.08
	4.02
	28.93
	27.28
	1.66
	5.94
	20.41
	0.17
	2.19
	0.60

	
	HTC 240 °C, 4 h
	12.78
	0.44
	0.67
	8.51
	3.75
	28.41
	26.81
	1.76
	6.18
	20.76
	0.17
	2.21
	0.61

	
	HTC 270 °C, 0.5 h
	14.19
	0.44
	0.68
	9.42
	3.97
	29.59
	25.42
	1.70
	5.49
	20.56
	0.16
	2.22
	0.63

	
	HTC 270 °C, 2 h
	14.93
	0.40
	0.50
	10.57
	3.59
	31.22
	24.44
	1.49
	4.87
	20.13
	0.17
	2.29
	0.60

	
	HTC 270 °C, 4 h
	15.02
	0.41
	0.53
	10.67
	3.55
	31.39
	24.00
	1.46
	5.36
	19.83
	0.16
	2.35
	0.57


[bookmark: _GoBack]


Table S 4. Elemental ash analysis, ash content and mass yield of untreated empty fruit bunches and empty fruit bunches treated by HTC at different temperatures and residence times. All values are reported on dry basis.
	Feedstock
	Condition
	Ash Content / wt.-%
	Mass Yield / -
	Na2O / wt.-%
	MgO / wt.-%
	Al2O3 / wt.-%
	SiO2 / wt.-%
	P2O5 / wt.-%
	SO3 / wt.-%
	K2O / wt.-%
	CaO / wt.-%
	TiO2 / wt.-%
	Fe2O3 / wt.-%
	ZnO / wt.-%

	EFB 
	raw
	8.29
	1.00
	0.42
	6.05
	4.25
	32.43
	4.68
	1.89
	41.77
	4.38
	0.17
	3.71
	0.06

	
	HTC 180 °C, 0.5 h
	7.24
	0.72
	1.59
	4.40
	6.90
	47.15
	4.97
	1.81
	17.86
	9.61
	0.29
	5.05
	0.12

	
	HTC 180 °C, 2 h
	6.67
	0.67
	1.32
	3.54
	7.53
	51.96
	4.36
	1.60
	14.41
	9.90
	0.24
	4.58
	0.39

	
	HTC 180 °C, 4 h
	6.91
	0.66
	1.10
	3.68
	7.39
	53.04
	5.74
	1.50
	13.09
	8.39
	0.26
	5.49
	0.10

	
	HTC 210 °C, 0.5 h
	6.66
	0.63
	1.41
	3.37
	7.37
	51.27
	7.02
	1.66
	12.20
	10.48
	0.27
	4.61
	0.12

	
	HTC 210 °C, 2 h
	6.57
	0.60
	0.96
	3.06
	7.72
	49.28
	8.33
	1.43
	10.42
	12.10
	0.30
	5.80
	0.30

	
	HTC 210 °C, 4 h
	6.61
	0.57
	0.85
	3.66
	7.39
	49.46
	9.57
	1.63
	12.34
	9.44
	0.27
	5.03
	0.12

	
	HTC 240 °C, 0.5 h
	7.33
	0.56
	1.24
	3.37
	7.60
	52.63
	8.91
	1.54
	9.98
	8.19
	0.27
	5.89
	0.12

	
	HTC 240 °C, 2 h
	7.48
	0.51
	0.50
	3.34
	9.14
	48.61
	13.91
	1.10
	3.94
	11.09
	0.39
	7.20
	0.32

	
	HTC 240 °C, 4 h
	6.07
	0.41
	0.43
	3.62
	8.27
	45.30
	13.69
	1.88
	9.78
	10.30
	0.34
	5.88
	0.15

	
	HTC 270 °C, 0.5 h
	8.29
	0.42
	0.65
	2.88
	8.90
	54.61
	10.26
	1.29
	5.96
	8.29
	0.32
	6.39
	0.15

	
	HTC 270 °C, 2 h
	7.45
	0.38
	0.76
	2.99
	8.15
	51.61
	9.42
	1.47
	10.36
	8.84
	0.29
	5.64
	0.14

	
	HTC 270 °C, 4 h
	6.87
	0.40
	0.38
	3.56
	8.61
	50.20
	13.33
	1.00
	4.60
	10.18
	0.32
	7.26
	0.17





Table S 5. Elemental ash analysis, ash content and mass yield of untreated lawn cuttings and lawn cuttings treated by HTC at different temperatures and residence times. All values are reported on dry basis.
	Feedstock
	Condition
	Ash Content / wt.-%
	Mass Yield / -
	Na2O / wt.-%
	MgO / wt.-%
	Al2O3 / wt.-%
	SiO2 / wt.-%
	P2O5 / wt.-%
	SO3 / wt.-%
	K2O / wt.-%
	CaO / wt.-%
	TiO2 / wt.-%
	Fe2O3 / wt.-%
	ZnO / wt.-%

	lawn cuttings
	raw
	9.47
	1.00
	1.09
	8.62
	3.12
	25.69
	11.69
	2.35
	27.98
	17.56
	0.15
	1.56
	0.05

	
	HTC 180 °C, 0.5 h
	9.45
	0.56
	0.34
	5.64
	5.41
	32.45
	14.76
	2.10
	14.08
	21.76
	0.22
	2.89
	0.10

	
	HTC 180 °C, 2 h
	17.03
	0.64
	0.67
	5.86
	6.21
	39.70
	10.68
	1.54
	10.40
	20.97
	0.28
	3.36
	0.07

	
	HTC 180 °C, 4 h
	10.48
	0.54
	0.70
	5.77
	5.10
	29.75
	17.61
	2.09
	11.04
	24.54
	0.23
	2.82
	0.09

	
	HTC 210 °C, 0.5 h
	15.91
	0.55
	0.33
	5.27
	6.75
	40.81
	11.80
	1.38
	6.75
	22.80
	0.28
	3.49
	0.08

	
	HTC 210 °C, 2 h
	16.42
	0.53
	0.64
	5.89
	6.19
	39.28
	10.76
	1.54
	10.54
	21.05
	0.26
	3.52
	0.07

	
	HTC 210 °C, 4 h
	11.56
	0.47
	0.46
	5.40
	5.46
	30.43
	18.90
	1.94
	7.32
	26.24
	0.25
	3.22
	0.11

	
	HTC 240 °C, 0.5 h
	17.42
	0.50
	0.31
	5.70
	6.95
	38.78
	13.31
	1.41
	5.47
	23.74
	0.29
	3.65
	0.09

	
	HTC 240 °C, 2 h
	19.85
	0.47
	0.36
	5.61
	7.23
	37.42
	14.04
	1.52
	5.95
	23.72
	0.30
	3.48
	0.08

	
	HTC 240 °C, 4 h
	15.15
	0.40
	0.41
	6.48
	5.62
	33.49
	17.44
	1.73
	5.85
	24.75
	0.30
	3.51
	0.11

	
	HTC 270 °C, 0.5 h
	19.50
	0.42
	0.22
	7.67
	6.60
	40.30
	13.02
	1.35
	3.61
	22.66
	0.30
	3.87
	0.09

	
	HTC 270 °C, 2 h
	21.03
	0.37
	0.28
	6.96
	6.77
	36.60
	14.50
	1.65
	5.60
	23.44
	0.29
	3.50
	0.08

	
	HTC 270 °C, 4 h
	16.33
	0.33
	0.14
	10.28
	5.17
	36.86
	17.05
	1.50
	3.17
	21.50
	0.27
	3.60
	0.13




Table S 6. Elemental ash analysis, ash content and mass yield of untreated olive pomace and olive pomace treated by HTC at different temperatures and residence times. All values are reported on dry basis.
	Feedstock
	Condition
	Ash Content / wt.-%
	Mass Yield / -
	Na2O / wt.-%
	MgO / wt.-%
	Al2O3 / wt.-%
	SiO2 / wt.-%
	P2O5 / wt.-%
	SO3 / wt.-%
	K2O / wt.-%
	CaO / wt.-%
	TiO2 / wt.-%
	Fe2O3 / wt.-%
	ZnO / wt.-%

	olive pomace
	raw
	2.01
	1.00
	5.51
	2.57
	1.51
	10.84
	7.59
	1.68
	59.53
	5.48
	0.05
	0.59
	4.60

	
	HTC 180 °C, 0.5 h
	0.58
	0.67
	4.75
	2.14
	2.17
	13.84
	5.89
	4.07
	30.79
	29.64
	0.10
	2.72
	3.60

	
	HTC 180 °C, 2 h
	0.62
	0.65
	4.16
	1.97
	2.37
	14.17
	4.94
	5.16
	29.32
	32.35
	0.10
	1.80
	3.50

	
	HTC 180 °C, 4 h
	0.44
	0.63
	5.64
	1.77
	2.03
	12.24
	4.56
	5.68
	35.48
	27.04
	0.08
	0.71
	4.69

	
	HTC 210 °C, 0.5 h
	0.77
	0.63
	6.27
	1.76
	2.03
	13.37
	9.42
	3.32
	24.73
	28.56
	0.09
	3.81
	6.16

	
	HTC 210 °C, 2 h
	0.61
	0.62
	7.45
	1.88
	2.06
	13.24
	13.40
	4.23
	28.09
	16.98
	0.09
	2.33
	9.98

	
	HTC 210 °C, 4 h
	0.30
	0.58
	6.76
	1.94
	1.98
	11.56
	9.07
	5.59
	48.41
	5.30
	0.07
	1.07
	8.19

	
	HTC 240 °C, 0.5 h
	0.58
	0.57
	6.75
	2.35
	2.22
	12.80
	12.60
	5.70
	35.18
	10.20
	0.11
	3.78
	7.87

	
	HTC 240 °C, 2 h
	0.57
	0.52
	7.03
	2.34
	2.12
	12.77
	15.96
	5.45
	33.21
	9.37
	0.09
	2.13
	9.35

	
	HTC 240 °C, 4 h
	0.38
	0.52
	6.80
	2.53
	2.09
	11.98
	13.27
	5.57
	41.35
	6.70
	0.08
	1.39
	8.16

	
	HTC 270 °C, 0.5 h
	0.77
	0.46
	6.18
	4.01
	1.90
	12.20
	24.15
	3.84
	21.95
	14.50
	0.10
	4.13
	6.39

	
	HTC 270 °C, 2 h
	0.86
	0.46
	6.69
	3.98
	2.02
	12.81
	26.56
	3.50
	18.76
	14.46
	0.10
	2.23
	8.48

	
	HTC 270 °C, 4 h
	0.70
	0.48
	6.77
	4.66
	1.74
	14.52
	29.12
	2.08
	16.02
	13.69
	0.10
	2.05
	8.82





Table S 7. Elemental ash analysis, ash content and mass yield of untreated sewage sludge and sewage sludge treated by HTC at different temperatures and residence times. All values are reported on dry basis.
	Feedstock
	Condition
	Ash Content / wt.-%
	Mass Yield / -
	Na2O / wt.-%
	MgO / wt.-%
	Al2O3 / wt.-%
	SiO2 / wt.-%
	P2O5 / wt.-%
	SO3 / wt.-%
	K2O / wt.-%
	CaO / wt.-%
	TiO2 / wt.-%
	Fe2O3 / wt.-%
	ZnO / wt.-%

	sewage sludge
	raw
	28.10
	1.00
	1.27
	3.54
	12.09
	21.04
	26.03
	1.95
	2.93
	18.66
	0.38
	11.55
	0.19

	
	HTC 180 °C, 0.5 h
	38.07
	0.73
	0.71
	2.86
	13.18
	21.34
	26.87
	1.31
	1.93
	19.18
	0.38
	11.64
	0.19

	
	HTC 180 °C, 2 h
	45.24
	0.59
	0.41
	2.86
	13.70
	21.21
	27.49
	1.18
	0.98
	19.63
	0.41
	11.52
	0.19

	
	HTC 180 °C, 4 h
	45.76
	0.58
	0.47
	2.85
	13.74
	20.95
	27.54
	1.10
	1.03
	19.64
	0.40
	11.66
	0.20

	
	HTC 210 °C, 0.5 h
	48.97
	0.56
	0.38
	2.88
	13.48
	21.14
	27.26
	1.09
	0.96
	20.02
	0.39
	11.79
	0.20

	
	HTC 210 °C, 2 h
	50.00
	0.54
	0.40
	2.93
	13.45
	20.97
	27.43
	1.01
	0.98
	19.99
	0.39
	11.84
	0.20

	
	HTC 210 °C, 4 h
	51.05
	0.51
	0.37
	2.93
	13.71
	20.60
	27.54
	0.99
	0.99
	20.06
	0.40
	11.80
	0.20

	
	HTC 240 °C, 0.5 h
	51.53
	0.54
	0.47
	3.02
	13.36
	20.45
	27.53
	1.19
	0.98
	20.17
	0.39
	11.84
	0.19

	
	HTC 240 °C, 2 h
	53.04
	0.52
	0.39
	2.99
	13.55
	20.88
	27.05
	1.06
	0.99
	19.97
	0.40
	12.11
	0.19

	
	HTC 240 °C, 4 h
	54.94
	0.49
	0.45
	3.05
	13.64
	21.26
	26.94
	0.81
	1.04
	19.65
	0.41
	12.15
	0.20

	
	HTC 270 °C, 0.5 h
	54.88
	0.50
	0.41
	3.04
	13.57
	21.03
	27.16
	1.01
	0.96
	19.94
	0.41
	11.85
	0.19

	
	HTC 270 °C, 2 h
	55.84
	0.50
	0.34
	3.04
	13.68
	21.14
	26.41
	0.87
	1.10
	20.14
	0.40
	12.26
	0.20

	
	HTC 270 °C, 4 h
	57.78
	0.49
	0.44
	3.09
	13.71
	21.45
	26.17
	0.79
	1.09
	20.03
	0.43
	12.18
	0.20





Table S 8. Elemental ash analysis, ash content and mass yield of untreated spruce bark and spruce bark treated by HTC at different temperatures and residence times. All values are reported on dry basis.
	Feedstock
	Condition
	Ash Content / wt.-%
	Mass Yield / -
	Na2O / wt.-%
	MgO / wt.-%
	Al2O3 / wt.-%
	SiO2 / wt.-%
	P2O5 / wt.-%
	SO3 / wt.-%
	K2O / wt.-%
	CaO / wt.-%
	TiO2 / wt.-%
	Fe2O3 / wt.-%
	ZnO / wt.-%

	spruce bark
	raw
	3.43
	1.00
	0.90
	5.42
	2.60
	16.13
	4.82
	0.85
	9.72
	55.49
	0.26
	1.31
	0.37

	
	HTC 180 °C, 0.5 h
	3.23
	0.70
	0.64
	3.05
	2.89
	16.53
	2.56
	0.98
	4.47
	65.86
	0.21
	1.13
	0.28

	
	HTC 180 °C, 2 h
	3.08
	0.70
	0.66
	3.25
	3.07
	17.29
	2.68
	1.31
	5.02
	63.65
	0.19
	1.12
	0.31

	
	HTC 180 °C, 4 h
	3.20
	0.70
	0.60
	2.82
	2.94
	17.27
	2.19
	1.03
	4.58
	65.14
	0.20
	1.42
	0.31

	
	HTC 210 °C, 0.5 h
	3.07
	0.67
	0.69
	2.76
	3.23
	17.26
	3.04
	1.10
	3.83
	64.90
	0.19
	1.25
	0.31

	
	HTC 210 °C, 2 h
	3.27
	0.67
	0.69
	2.79
	3.22
	16.77
	4.22
	1.08
	3.96
	63.82
	0.19
	1.28
	0.36

	
	HTC 210 °C, 4 h
	3.54
	0.66
	0.63
	2.71
	3.15
	17.01
	4.80
	1.07
	3.86
	63.07
	0.19
	1.41
	0.37

	
	HTC 240 °C, 0.5 h
	3.41
	0.60
	0.74
	2.65
	3.26
	17.11
	5.86
	1.04
	3.38
	62.47
	0.19
	1.30
	0.35

	
	HTC 240 °C, 2 h
	3.63
	0.54
	0.73
	2.55
	3.52
	17.16
	7.34
	1.14
	3.18
	60.86
	0.18
	1.25
	0.37

	
	HTC 240 °C, 4 h
	3.91
	0.51
	0.56
	2.31
	3.45
	16.78
	7.03
	1.15
	2.76
	62.20
	0.17
	1.50
	0.37

	
	HTC 270 °C, 0.5 h
	3.48
	0.48
	0.72
	2.60
	3.83
	17.73
	7.97
	1.27
	2.75
	59.55
	0.19
	1.38
	0.34

	
	HTC 270 °C, 2 h
	3.12
	0.47
	0.77
	2.86
	4.50
	18.10
	9.81
	1.43
	3.40
	54.92
	0.20
	1.78
	0.42

	
	HTC 270 °C, 4 h
	2.88
	0.46
	0.82
	2.88
	5.24
	20.03
	11.18
	1.55
	3.00
	49.70
	0.24
	2.71
	0.54






Table S 9. Elemental ash analysis, ash content and mass yield of untreated wheat straw and wheat straw treated by HTC at different temperatures and residence times. All values are reported on dry basis.
	Feedstock
	Condition
	Ash Content / wt.-%
	Mass Yield / -
	Na2O / wt.-%
	MgO / wt.-%
	Al2O3 / wt.-%
	SiO2 / wt.-%
	P2O5 / wt.-%
	SO3 / wt.-%
	K2O / wt.-%
	CaO / wt.-%
	TiO2 / wt.-%
	Fe2O3 / wt.-%
	ZnO / wt.-%

	wheat straw
	raw
	10.83
	1.00
	0.49
	2.51
	2.63
	78.63
	0.37
	0.82
	11.33
	2.26
	0.09
	0.77
	0.02

	
	HTC 180 °C, 0.5 h
	10.70
	0.78
	0.12
	1.85
	2.22
	86.20
	0.00
	0.51
	6.90
	1.49
	0.07
	0.54
	0.03

	
	HTC 180 °C, 2 h
	12.56
	0.69
	0.00
	1.23
	2.27
	92.07
	0.00
	0.35
	2.84
	0.56
	0.08
	0.53
	0.02

	
	HTC 180 °C, 4 h
	11.77
	0.87
	0.00
	1.19
	2.23
	91.68
	0.00
	0.35
	3.03
	0.89
	0.07
	0.49
	0.02

	
	HTC 210 °C, 0.5 h
	12.83
	0.64
	0.00
	1.26
	2.25
	92.46
	0.08
	0.32
	2.46
	0.48
	0.08
	0.53
	0.03

	
	HTC 210 °C, 2 h
	12.70
	0.62
	0.04
	1.28
	2.28
	92.46
	0.09
	0.36
	2.56
	0.13
	0.07
	0.65
	0.02

	
	HTC 210 °C, 4 h
	13.39
	0.58
	0.00
	1.17
	2.23
	93.04
	0.18
	0.33
	2.35
	0.00
	0.08
	0.54
	0.03

	
	HTC 240 °C, 0.5 h
	13.85
	0.57
	0.00
	1.20
	2.27
	93.62
	0.25
	0.29
	1.73
	0.00
	0.07
	0.48
	0.02

	
	HTC 240 °C, 2 h
	15.80
	0.47
	0.00
	1.06
	2.27
	94.31
	0.33
	0.26
	1.07
	0.00
	0.08
	0.54
	0.02

	
	HTC 240 °C, 4 h
	16.33
	0.45
	0.00
	1.09
	2.21
	94.02
	0.53
	0.27
	1.15
	0.00
	0.07
	0.58
	0.03

	
	HTC 270 °C, 0.5 h
	16.85
	0.44
	0.00
	1.03
	2.31
	94.69
	0.24
	0.20
	0.77
	0.00
	0.08
	0.61
	0.02

	
	HTC 270 °C, 2 h
	16.79
	0.43
	0.00
	1.07
	2.27
	94.56
	0.43
	0.22
	0.82
	0.00
	0.08
	0.47
	0.02

	
	HTC 270 °C, 4 h
	15.17
	0.38
	0.00
	1.23
	2.15
	92.33
	1.33
	0.32
	1.24
	0.72
	0.08
	0.52
	0.03
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Figure S1: Evolution of molar 2 S/Cl ratio of all treated biomass fuels with increasing treatment temperature at a residence time of 0.5 h (left) and 4 h (right).
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