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[bookmark: _Hlk135180830]Table S1. BET surface area, pore volume and pore diameter of R-DETA and R-Dithizone adsorbents
	Adsorbent
	BET surface area (m2 g-1)*
	Pore volume (cm3 g-1) **
	Pore diameter (Å) **

	R-DETA
	11.0
	0.207
	7.5

	R-Dithizone
	9.5
	0.192
	6.3



*BET specific surface area measured by multipoint method.
 **Pore volume and pore radius calculated with BJH method on N2 desorption



Table S2. Elemental analysis of MCGMA and R-DETA and R-Dithizone adsorbents  

	Adsorbent 
	C (%)
	H (%)
	N (%)
	N (mmol g-1)
	O (%)
	S (%)
	S (mmol g-1)

	MCGMA
	36.10
	7.00
	4.40
	3.14
	25.6
	-
	-

	R-DETA
	31.16
	5.94
	14.01
	10.0
	24.72
	-
	-

	R-Dithizone
	39.26
	4.99
	10.14
	7.24
	17.50
	3.77
	1.17





[bookmark: _Hlk135472720]


S3

Table S3. The adsorption capacities of different adsorbents regarding Cr(VI) and EBT
	Adsorbent
	Pollutant 
	pH
	Qmax (mg g-1)
	Equilibrium time (min)
	Temp. (oC)
	Reference 

	Chitosan-SiO2-TiO2	
	Cr(VI)
	3
	182.43
	120
	25 ± 1
	[1]

	Ionic liquid filled chitosan capsules
	Cr(VI)
	2
	110.94
± 5.07 
	
	20 ± 1
	[2]

	Chitosan/ploy (vinyl alcohol) porous microspheres were successfully prepared throughgelation and freeze-drying process
	Cr(VI)
	3
	334.7
	60
	25 ± 1
	[3]

	Zirconium-based MOF and chitosan composites  
	Cr(VI)
	5
	320.0 
	30
	25 ± 1
	[4]

	Zr4+ cross-linked chitosan-thiourea composite
	Cr(VI)
	2
	246.72
289.47
323.86
	90
	25 ± 1
35 ± 1
40 ± 1
	[5]

	Poly[(glycidyl methacrylate)-co-(ethylene glycol dimethacrylate)]
	Cr(VI)
	2
	214
	60
	70 ± 1
	[6]

	Ethylenediaminetetraacetic -crosslinking-chitosan/polypyrrole
	Cr(VI)
	6
	401.25
	
	25 ± 1
	[7]

	Activated carbon derived from Eichhornia crassipes

	Cr(VI)
	5
	26.66
	90
	25 ± 1
	[8]

	Coffee Polyphenol-Formaldehyde/Acetaldehyde Resin
	Cr(VI)
	2
	
	150
	25 ± 1
	[9]

	SiO2/polyaniline composite

	Cr(VI)
	5-6
	285.5
	60
	-
	[10]

	R-DETA
	Cr(VI)
	3.3
	192.90
	180
	25 ± 1
	This study

	R-Dithizone
	Cr(VI)
	3.3
	227.74
	180
	25 ± 1
	This study

	SiO2/polyaniline composite

	EBT
	5-6 
	90.23
	60
	-
	[10]

	Acid and alkaline activated volcanic ash-based geopolymers.
Acid activation (GPAc); alkaline activation (GPAlk)
	EBT
	 3-6
	GPAc = 10.34
GPAlk  = 8.15
	30
	25 ± 1
	[11]

	Sodium zinc phosphate/polyaniline nanocomposite
	EBT
	2
	234.4
	150
	-
	[12]

	MgCO3/MnCO3
(Abbreviated as MC) and MgMn2O4/Mn2O3 (Abbreviated as MO)
	EBT 
	3
	MC= 416.67
MO= 386.10
	-
	25 ± 1
	[13]

	R-DETA
	EBT
	3.3
	323.4281
	180
	25 ± 1
	This study

	R-Dithizone
	EBT 
	3.3
	199.3166
	180
	25 ± 1
	This study
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Scheme S1: Eriochrome Black T chemical structure
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Figure S1: TEM images of magnetite NPs 
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Figure S2: SEM photos of R- DETA (left column) and R-Dithizone adsorbents (right column).


	R-DETA
	R-Dithizone

	[image: ]














	[image: ]

	[image: ]













	[image: ]

	[image: ]













	[image: ]



Figure S3: TEM photos of R- DETA (left column) and R-Dithizone adsorbents (right column).




[image: ]



	






Figure S4: Nitrogen  adsorption/desorption curves of R-DETA and R-Dithizone adsorbents.
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Figure S5: Vibrating sample magnetometry (VSM) curves for Fe3O4 NPs, MCGMA, R-DETA and R-Dithizone adsorbents 
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Figure S6: XRD patterns for MCGMA, R-DETA and R-Dithizone
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Figure S7: Differential light scattering (DLS) for Fe3O4 NPs, MCGMA, R-DETA and R-Dithizone adsorbents 
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Figure S8: Thermogravimetric analysis (TGA) of R-DETA and R-Dithizone sorbents
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Figure S9: FTIR spectra of R-DETA and R-Dithizone adsorbents.
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Figure S10: Zeta potential plots for R-DETA and R-Dithizone adsorbents



[image: A diagram of a ph diagram

Description automatically generated]
 







Figure S11: Chormium(VI) speciation at different pH values  [9]
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Figure S12: Linear sorption isotherms of EBT and Cr(VI) sorption from their binary solution on R-DETA (Sorbent mass 0.05 g; V: 0.025 L; t: 180 min; temperature: 25 ± 1°C; agitation speed: 200 rpm; pH0: 3.3).
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Figure S13: Linear sorption isotherms of EBT and Cr(VI) sorption from their binary solution on R-dithizone (Sorbent mass 0.05 g; V: 0.025 L; t: 180 min; temperature: 25 ± 1°C; agitation speed: 200 rpm; pH0: 3.3).
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