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Table S1. Comparison of maximum adsorption capacity of various adsorbents as predicted by Langmuir isotherm for methylthioninium chloride sorption (date palm waste-derived biochar (DBC), date palm waste-derived carbon nanodots (nCD-DBC), and date palm waste-derived biochar composited with nano zero-valent iron (nZVI-DBC)).
	Order
	Sorbent
	Adsorption temperature (°C)
	Adsorption pH
	Equilibrium time (min)
	Langmuir isotherm predicted maximum adsorption capacity (mg g-1)
	Reference

	1
	nCD-DBC
	23
	7
	1440
	1558.6
	
This study

	2
	nZVI-DBC
	23
	7
	1440
	1182.9
	

	3
	DBC
	23
	7
	1440
	851.67
	

	4
	Calcium alginate beads
	25
	5
	1440
	1282.20
	Wang et al.1

	5
	Ball milled bamboo biochar+ calcium alginate beads
	25
	5
	1440
	1210.70
	

	6
	Eucalyptus residue-activated carbon+H3PO4
	25
	7
	1440
	1000
	
Han et al.2

	7
	Eucalyptus residue-activated carbon+H3PO4
	35
	7
	1440
	990.10
	

	8
	Eucalyptus residue-activated carbon+H3PO4
	45
	7
	1440
	980.39
	

	9
	NaOH-activated carbon
	25
	6.5
	150
	916.26
	Cazetta et al.3

	10
	Thiosemicarbazide functionalized graphene oxide
	30
	--
	120
	724.6377
	Bu et al.4

	11
	Core@double-shell structured HNTs/Fe3O4/ poly(DA + KH550) nano-hybrids
	25
	10
	180
	714.29
	Wan et al.5

	12
	Metal-organic framework UiO-66
	25
	10
	300
	543.48
	Song et al.6

	13
	Bamboo-based activated carbon+KOH
	30
	7
	2880
	454.2
	Hameed et al.7

	14
	Graphene oxide modified persimmon tannin
	30
	8
	180
	444.44
	Wang et al.8

	15
	Graphene oxide modified persimmon tannin
	40
	8
	180
	434.38
	

	16
	Graphene oxide modified persimmon tannin
	50
	8
	180
	404.85
	

	17
	Cotton stalk-activated carbon + ZnCl2
	25
	9
	120
	315.45
	Deng et al.9

	18
	Nano-zerovalent iron-Bamboo
	32
	7.6
	120
	322.6
	Shaibu et al.10

	19
	Iron/cerium modified activated carbon
	40
	6-7
	180
	264.55
	Cheng et al.11

	20
	Nanoscale manganese-bamboo
	32
	7.6
	120
	263.2
	Shaibu et al.10

	21
	Iron/cerium modified activated carbon
	30
	6-7
	180
	255.76
	Cheng et al.11

	22
	Nano-zerovalent iron
	30
	9.5
	1.00
	208.33
	Arabi and Sohrabi12

	23
	Activated carbon
	40
	6-7
	180
	192.31
	Cheng et al.11

	24
	Ball milled bamboo biochar
	25
	5
	1440
	184.1
	Wang et al.1

	26
	Activated carbon
	30
	6-7
	180
	178.25
	Cheng et al.11

	28
	Carbon nanotubes
	37
	--
	120
	119.71
	Shahryari et al.13

	29
	Carbon nanotubes
	27
	--
	120
	109.31
	

	30
	Carbon nanotubes
	17
	--
	120
	103.62
	

	31
	SnO2 quantum dots decorated silica nanoparticles
	25
	6.1
	60.0
	73.15
	Dutta et al.14

	32
	Carbon nanotubes
	60
	7
	90.0
	64.7
	Yao et al.15

	33
	Carbon nanotubes
	25
	7
	90.0
	46.2
	

	34
	Carbon dots derived poly(4,4′-diaminodiphenylmethane
	25
	--
	120
	19.6
	Maruthapandi et al.16

	35
	Sunflower oil cake-activated carbon+H2SO4
	25
	6
	1440
	16.43
	Karagöz et al.17

	36
	Sunflower oil cake-activated carbon
	25
	6
	1440
	10.21
	








[image: ]
Fig. S1. pH at point of zero charge (PZC) of date palm waste derived biochar (DBC), date palm waste derived biochar composite with nano zerovalent iron (nZVI-DBC) and nano carbon dots (nCD-DBC).
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Fig. S2. Particle size distribution of a: date palm waste derived biochar (DBC), and b: date palm waste derived biochar composite with nano zerovalent iron (nZVI-DBC), and c: nano carbon dots (nCD-DBC).
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Fig. S3. a: TGA (thermogravimetric analyses) thermograms and b: R50 (recalcitrance potential) of date palm waste derived biochar (DBC), date palm waste derived carbon nanodots (nCD-DBC) and date palm waste derived biochar composited with nano zerovalent iron (nZVI-DBC).  
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[bookmark: _GoBack]Fig. S4. TEM (transmission electron microscope) images of date palm waste derived carbon nanodots (nCD-DBC). The diameter of the nCD-DBC particles was estimated by using Adobe Photoshop CS6 software by randomly selecting the particles in the sample18.
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