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Table S1. Proximate, ultimate, and total sulfur analysis of Hydrochars samples.

	Analysis
	
	HC180
	HC200
	HC220

	Proximate Analysis (wt.%)
	
	

	Moisture Content
	
	4.71
	4.20
	3.85

	Volatile Matter
	
	72.04
	70.20
	63.67

	Fixed Carbon
	
	21.38
	24.08
	31.54

	Ash
	
	1.87
	1.52
	0.95

	Ultimate Analysis (wt. %)
	
	

	Carbon
	
	65.11
	65.26
	65.13

	Hydrogen
	
	5.41
	5.35
	5.3

	Nitrogen
	
	1.39
	1.44
	1.42

	Oxygen
	
	28.09
	27.95
	28.15

	Sulfur
	
	0.00
	0.00
	0.00
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Fig. S1. Image of (a) hydrochar HC200, and (b) activated carbon AC200
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Fig. S2. SEM images of (a) HC180, (b) HC200, (c) HC220











Table S2. Yield of Synthesised Activated Carbons

	Sample
	Process Conditions
	Precursor mass (g)
	KOH mass (g)
	Total mass (g)
	Mass of activated sample (g)
	Yield (%)

	
	Temperature (oC)
	KOH Weight ratio
	
	
	
	
	

	At different Temperatures

	AC700
	700
	1:3
	4
	12
	16
	5.38
	33.6

	AC800
	800
	1:3
	4
	12
	16
	4.56
	28.5

	AC900
	900
	1:3
	4
	12
	16
	2.56
	16

	At different KOH weight ratio

	AC1:1
	800
	1:1
	4
	4
	8
	1.99
	24.9

	AC1:2
	800
	1:2
	4
	8
	12
	2.87
	23.9

	AC1:3
	800
	1:3
	4
	12
	16
	3.58
	22.4

	At different hydrothermal pre-treatment temperature

	AC180
	800
	1:3
	4
	12
	16
	4.57
	28.6

	AC200
	800
	1:3
	4
	12
	16
	4.56
	28.5

	AC220
	800
	1:3
	4
	12
	16
	3.97
	24.8







Fig. S3. FTIR spectra of the optimized activated carbons 
















Table S3. H2 uptake of different activated carbons at 77 K
	S/N
	Source
	Surface area (m2/g)
	Pore volume (cm3/g)
	Uptake pressure (bar)
	H2 uptake 
(wt. %)
	Reference

	1
	AC180
	2178.1
	1.26
	1
	2.44
	This study

	2
	AC200
	2529.8
	1.45
	1
	3.07
	This study

	3
	AC220
	1838.4
	1.09
	1
	1.90
	This study

	4
	Sawdust
	1486.2
	0.767
	1
	3.03
	[1]

	5
	Pine Cones
	1173
	0.383
	1
	1.6
	[2]

	
	
	
	
	80
	5.5
	

	6
	Food waste
	2885
	1.93
	23
	6.15
	[3]

	7
	Bark
	2849
	1.08
	1
	3.01
	[4]

	8
	Onion peel
	3150
	1.64
	1
	3.67
	[5]

	9
	Cigarette butt
	4310
	2.09
	1
	4
	[6]

	
	
	4113
	1.87
	1
	3
	

	
	
	2803
	1.23
	1
	3.2
	

	
	
	2515
	1.20
	1
	2.7
	

	
	
	2393
	1.09
	1
	3
	

	
	
	1970
	0.86
	1
	2
	

	10
	Sucrose
	2842
	1.35
	1
	2.21
	[7]

	11
	Chicken Feathers
	314
	-
	80
	3.5
	[8]

	12
	Pig skin
	2799
	1.91
	1.13
	2.49
	[9]

	13
	Oil palm shell
	3508
	1.10
	40
	2.86
	[10]

	14
	Bamboo
	3208
	1.01
	1
	2.74
	[11]

	
	
	3208
	1.01
	40
	6.6
	

	15
	Carbon precursor
	2386
	1.16
	1
	2.94
	[12]

	16
	Sword bean shell
	2838
	1.54
	1
	2.63
	[13]

	
	
	2838
	1.54
	40
	5.74
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