Tables

Table 1: Surface properties of CS-PVA/FGA/MMT
	Parameter(s)
	Value 

	C (wt. %))
	36.2

	H (wt. %)
	5.8

	N (wt. %))
	5.8

	O (wt. %))
	52.2

	BET surface area (m²/g)
	3.07

	Langmuir surface area (m2/g)
	4.62

	Total volume in pores (cm3/g)
	0.012

	Mean pore diameter (nm)
	7.47

	
	




	
Table 2: Codes and actual variables and their levels in BBD	

	Codes 
	Variables  
	Level 1 (-1)
	Level 2 (0)
	Level 3 (+1)

	A
	 CS-PVA/FGA/MMT Dose (g/100 mL) 
	0.02
	0.06
	0.1

	B
	Solution pH
	4
	7
	10

	C
	Contact time (min)
	20
	250
	480


 





Table 3: Experimental matrix based on BBD approach for designing experiments and the corresponding response (MV 2B removal (%). 
	Run
	A: Dose (g)
	B: pH
	C: Time (min)
	MV 2B removal (%)

	1
	0.02
	4
	250
	13.8

	2
	0.1
	4
	250
	30.1

	3
	0.02
	10
	250
	18.4

	4
	0.1
	10
	250
	77.5

	5
	0.02
	7
	20
	11.4

	6
	0.1
	7
	20
	29.9

	7
	0.02
	7
	480
	13.9

	8
	0.1
	7
	480
	66.8

	9
	0.06
	4
	20
	15.2

	10
	0.06
	10
	20
	36.4

	11
	0.06
	4
	480
	30.2

	12
	0.06
	10
	480
	66.1

	13
	0.06
	7
	250
	32.9

	14
	0.06
	7
	250
	33.2

	15
	0.06
	7
	250
	30.7

	16
	0.06
	7
	250
	33.2

	17
	0.06
	7
	250
	35.5




Table 4: Analysis of variance (ANOVA) for MV 2B dye removal onto CS-PVA/FGA/MMT
	[bookmark: _Hlk151715704]Source
	Sum of Squares
	df
	Mean Square
	F-value
	p-value
	Remark 

	Model
	5965.16
	9
	662.80
	228.07
	< 0.0001
	significant

	A-Dose
	2693.78
	1
	2693.78
	926.95
	< 0.0001
	significant

	B-pH
	1487.85
	1
	1487.85
	511.98
	< 0.0001
	significant

	C-Time
	884.10
	1
	884.10
	304.23
	< 0.0001
	significant

	AB
	457.96
	1
	457.96
	157.59
	< 0.0001
	significant

	AC
	295.84
	1
	295.84
	101.80
	< 0.0001
	significant

	BC
	54.02
	1
	54.02
	18.59
	0.0035
	significant

	A²
	22.52
	1
	22.52
	7.75
	0.0272
	significant

	B²
	72.95
	1
	72.95
	25.10
	0.0015
	significant

	C²
	0.3480
	1
	0.3480
	0.1198
	0.7395
	not significant

	Residual
	20.34
	7
	2.91
	
	
	

	Lack of Fit
	8.76
	3
	2.92
	1.01
	0.4759
	not significant

	Pure Error
	11.58
	4
	2.90
	
	
	

	Cor Total
	5985.50
	16
	
	
	
	









	
Table 5:  PFO and PSO kinetic parameters for CS-PVA/FGA/MMT adsorption on MV 2B

	PSO
	PFO
	qe exp. (mg/g)
	Concentration
(mg/L)

	R2
	k2 × 10-2
(g/mg min)
	qe cal (mg/g)
	R2
	k1 (1/min)
	qe cal (mg/g)
	
	

	0.99
	1.32
	12.4
	0.98
	0.12
	11.7
	11.9
	20

	0.95
	1.73
	26.4
	0.96
	0.26
	25.5
	25.8
	40

	0.96
	2.37
	34.7
	0.90
	0.47
	33.1
	36.2
	60

	0.96
	2.58
	46.1
	0.90
	0.72
	43.9
	49.9
	80

	0.92
	0.07
	70.6
	0.85
	0.04
	62.1
	63.2
	100

	0.90
	0.07
	74.0
	0.85
	0.05
	65.5
	65.1
	150

	0.89
	0.05
	86.9
	0.87
	0.04
	75.8
	78.7
	200

















Table 6: The parameters of isotherm models for CS-PVA/FGA/MMT dye adsorption on MV 2B
	Adsorption isotherm
	Parameter
	Value

	Langmuir
	qmax (mg/g)
	105.7

	
	Ka (L/mg)
	0.02

	
	R2
	0.96

	
	
	

	Freundlich
	Kf (mg/g) (L/mg)1/n
	6.95

	
	n
	1.99

	
	R2
	0.94

	
	
	

	Temkin
	KT (L/mg)
	2.72

	
	bT (J/mol)
	114.6

	
	R2
	0.92

	
	
	


 





















Table 7: Comparison of The Adsorption Capacity of MV 2B on CS-PVA/FGA/MMT with Different Adsorbents.
	Adsorbents
	pH
	Temp. (°C)
	qmax (mg/g)
	References

	CS-PVA/FGA/MMT
	8.1
	25
	105.7
	This study

	Artocarpus heterophyllus (Jackfruit) Seed
	6.63
	25
	126.7
	[75]

	Porous poly-melamine-formaldehyde polymer
	UA*
	25
	113.9
	[76]

	Coal-Based Activated Carbon
	9.12
	25
	134.1
	[77]

	carboxymethyl cellulose; carboxymethyl cellulos graphitic‑carbon nitride/zinc oxide (CMC/g-C3N4/ZnO)
	8
	25
	96.43
	[78]

	Lemna minor (Duckweed)
	6.5
	25
	332.5
	[79]


*Unadjusted


Table 8: Thermodynamic parameters for the adsorption of MV 2B on CS-PVA/FGA/MMT.  

	T (K)
	kd
	∆Go (kJ/mol)
	∆Ho (kJ/mol)
	∆So (kJ/molK)

	298.15
	1.88
	-35.8
	17.1
	0.063

	308.15
	2.44
	-36.4
	
	

	318.15
	3.22
	-37.1
	
	

	328.15
	3.45
	-37.7
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