Tables
	Table 1: Codes and actual variables and their levels in BBD	

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

	A
	CHS-GLU/BCL Dose (g/100 mL)
	0.02
	0.06
	0.1

	B
	Contact time (min)
	5
	17.5
	30

	C
	Solution pH
	4
	7
	10


 





Table 2: Experimental matrix based on BBD approach for designing experiments and the corresponding response (AR88 removal (%)). 
	Run
	A: 
CHS-GLU/BCL dose (g)
	B: 
Time (min)
	C: 
pH
	AR88 removal (%)

	1
	0.02
	5
	7
	8.3

	2
	0.1
	5
	7
	36.7

	3
	0.02
	30
	7
	21.0

	4
	0.1
	30
	7
	84.7

	5
	0.02
	17.5
	4
	24.6

	6
	0.1
	17.5
	4
	92.1

	7
	0.02
	17.5
	10
	5.1

	8
	0.1
	17.5
	10
	19.4

	9
	0.06
	5
	4
	39.0

	10
	0.06
	30
	4
	91.2

	11
	0.06
	5
	10
	7.3

	12
	0.06
	30
	10
	16.5

	13
	0.06
	17.5
	7
	42.0

	14
	0.06
	17.5
	7
	36.8

	15
	0.06
	17.5
	7
	33.0

	16
	0.06
	17.5
	7
	40.0

	17
	0.06
	17.5
	7
	37.5




Table 3: Analysis of variance (ANOVA) for AR88 dye removal onto CHS-GLU/BCL
	[bookmark: _Hlk151715704]Source
	Sum of Squares
	df
	Mean Square
	F-value
	p-value
	Remark 

	Model
	12049.26
	6
	2008.21
	183.81
	< 0.0001
	significant

	A-Dose
	3779.71
	1
	3779.71
	345.95
	< 0.0001
	significant

	B-Time
	1859.95
	1
	1859.95
	170.24
	< 0.0001
	significant

	C-pH
	4929.50
	1
	4929.50
	451.18
	< 0.0001
	significant

	AB
	311.30
	1
	311.30
	28.49
	0.0003
	significant

	AC
	707.82
	1
	707.82
	64.79
	< 0.0001
	significant

	BC
	460.98
	1
	460.98
	42.19
	< 0.0001
	significant

	Residual
	109.26
	10
	10.93
	
	
	

	Lack of Fit
	62.56
	6
	10.43
	0.8930
	0.5716
	not significant

	Pure Error
	46.70
	4
	11.68
	
	
	

	Cor Total
	12158.51
	16
	
	
	
	

	R²
	0.9910
	
	Predicted R²
	0.9696
	
	

	Adjusted R²
	0.9856
	
	Adeq Precision
	43.9024
	
	



	
	

	
	

	
	

	
	








	
Table 4:  PFO and PSO kinetic parameters for CHS-GLU/BCL adsorption on AR88 dye

	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
	0.68
	48
	0.99
	0.19
	46
	46
	20

	0.99
	0.96
	61
	0.97
	0.30
	59
	60
	40

	0.99
	0.06
	120
	0.99
	0.06
	117
	117
	60

	0.99
	0.04
	133
	0.99
	0.03
	135
	132
	80

	0.99
	0.02
	142
	0.99
	0.03
	139
	137
	100

	0.99
	0.02
	164
	0.99
	0.02
	160
	165
	150

















Table 5: The parameters of isotherm models for CHS-GLU/BCL dye adsorption on AR88
	Adsorption isotherm
	Parameter
	Value

	Langmuir
	qmax (mg/g)
	148

	
	Ka (L/mg)
	3.60

	
	R2
	0.98

	
	
	

	Freundlich
	Kf (mg/g) (L/mg)1/n
	99

	
	n
	5.62

	
	R2
	0.90

	
	
	

	Temkin
	KT (L/mg)
	120

	
	bT (J/mol)
	116

	
	R2
	0.92

	
	
	


 





















Table 6: Comparison of The Adsorption Capacity of AR88 on CHS-GLU/BCL with different Adsorbents.
	Adsorbents
	qmax (mg/g)
	References

	CHS-GLU/BCL
	148
	This study

	Zeolite/Chitosan Hydrogel
	332.48
	[59]

	Hexadecyltrimethylammonium (HDTMA)-bentonite
	91.70
	[60]

	Nitrogen-containing Graphitic Mesoporous Carbon
	309 
	[61]

	Phosphorylated chitosan (P-CS)
	230 
	[62]

	Bio-Silica/Chitosan
	25.84 
	[63]











Table 7: Thermodynamic parameters for the adsorption of AR88 on CHS-GLU/BCL.  

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

	298.15
	30.5
	-8.21
	[bookmark: _Hlk167048990]- 39.2
	- 0.11

	308.15
	21.3
	-7.17
	
	

	318.15
	9.02
	-6.13
	
	

	328.15
	6.31
	-5.09
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