Static and dynamic adsorption of arsenate from water by iron ion complexed with 3-aminopropyltriethoxysilane-modified carboxymethyl chitosan
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Table S1 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Operating parameters for ICP-MS.
	Parameters
	Setting

	Plasma RF power
	1550 W

	Plasma gas flow rate
	15.0 L min–1

	Carrier gas flow rate
	0.9 L min–1

	Auxiliary gas flow rate
	0.9 L min–1

	[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Collision cell gas and flow rate
	He, 4.3 L min–1

	Monitored ion (m/z)
	75As

	Dwell time
	1.0 s (As)



Table S2
Removal efficiency of As(V) from real water samples using Fe-ACMC.
	Sample
	pH
	Initial As(V) concentration (mg L–1)
	Residual As(V) concentration (μg L–1)
	Removal efficiency (%)

	Tap water
	7.91
	9.94
	29.83
	99.7

	Lake water
	7.95
	10.69
	42.75
	99.6

	River water
	8.01
	10.87
	43.47
	99.6



Table S3
BET surface area, average pore diameter and pore volume of Fe-ACMC
	Material
	SBET (m2 g-1)
	Dp (nm)
	Vp (cm3 g-1)

	Fe‒ACMC
	1.012
	5.670
	0.004
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Table S4
Comparison of the proposed adsorbent with other reported modified chitosan-composite adsorbents for As(V) removal.
	Adsorbent
	pH
	Adsorption capacity (mg g-1)
	Reference

	Chitosan-magnetic graphene oxide grafted polyaniline doped with cobalt oxide
	7.0
	90.91
	[1]

	Iron-chitosan-coated sand
	7.0
	56.00
	[2]

	Magnetic nanoparticles impregnated chitosan beads
	6.8
	35.70
	[3]

	Granular adsorbents made from water treatment residuals materials and chitosan
	6.5
	21.71
	[4]

	CMC@Fe3O4
	3.0
	20.1
	[5]

	[bookmark: _Hlk101096437]Chitosan with magnetic nanoparticles
	5.0
	10.4
	[6]

	Chitosan/clay/magnetite composite
	5.0
	6.50
	[7]

	TiO2-impregnated chitosan bead
	7.7
	3.66
	[8]

	Molybdate-impregnated chitosan beads
	5.0
	1.99
	[9]

	Chitosan
	5.0
	1.90
	[10]

	Fe(III)-chitosan
	3.0
	33.85
	[11]

	Fe(III)-chitosan-CTAB
	4.0
	31.69
	[12]

	Fe-ACMC
	7.0
	84.18
	In this study
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Table S5
Dynamic adsorption parameters of As(V) on the fixed-bed column of Fe-ACMC.
	Q
(mL min-1)
	C0
(mg L-1)
	Z
(cm)
	m
(g)
	ttotal
(min)
	qtotal
(mg)
	qeq
(mg g-1)
	mtotal
(mg)
	Removal
(%)

	2.00
	60
	0.6
	0.4994
	300
	25.80
	51.66
	36.00
	71.7

	3.00
	60
	0.6
	0.5000
	140
	23.31
	46.62
	25.20
	92.5

	4.00
	60
	0.6
	0.5006
	115
	22.50
	44.95
	27.60
	81.5

	3.00
	30
	0.6
	0.5004
	285
	20.31
	40.59
	25.65
	79.2

	3.00
	45
	0.6
	0.4996
	180
	21.06
	42.15
	24.30
	86.7

	3.00
	60
	0.6
	0.5000
	140
	23.71
	47.42
	25.20
	94.1

	3.00
	60
	0.6
	0.5003
	140
	23.56
	47.09
	25.20
	93.5

	3.00
	60
	1.2
	1.0300
	270
	41.16
	39.77
	48.60
	81.7

	3.00
	60
	1.8
	1.5020
	480
	54.36
	36.19
	86.40
	62.9



Table S6
Comparison of dynamic adsorption capacity for As(V) on Fe-ACMC with the reported adsorbents.
	As(V) adsorption material
	pH
	Adsorption capacity
(mg g-1)
	Reference

	Chitosan-g-(HEMA-Co-SSS)
	3.5
	10.80
	[12]

	The beaded coal mine drainage Sludge-Youngdong (BCMDS-YD) adsorbent
	7.6
	4.56
	[13]

	3-aminopropyltriethoxysilane grafted chitosan
	5.0
	2.58
	[14]

	Granular adsorbent (GA)
	6.5
	0.76
	[15]

	Fe-ACMC
	7.0
	47.04
	In this study


References:
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Fit of the Adams-Bohart and Thomas models
(1) Adams-Bohart model
The Adams-Bohart model is used to describe the initial adsorption phase of the breakthrough curve in the process of adsorbing As(V) in a fixed bed, and its expression is as Equation (1) [16]:
                                                 (1)
where kAB (L (mg min-1)) represents rate constant of Adams-Bohart model, N0 (mg L-1) is the saturation concentration, Z (cm) is is the bed height, U0 (cm min-1) is the linear velocity of influent solution.
(2) Thomas model
The Thomas model is a commonly used mathematical model to describe the behavior of the penetration curve in a fixed-bed column. Its derivation assumes Langmuir kinetics of adsorption-desorption and no axial dispersion. The linear form of Thomas model is expressed as Equation (2) [11]:
                                               (2)
where kTh (mL (mg min-1)) represents rate constant of Thomas model, qe (mg g-1) is the maximum adsorption capacity, m (g) is the dry weight of the adsorbent in the adsorption column.
Reference:
[16] Saadi R., Z. Saadi, R. Fazaeli. Continuous flow separation of Ni(II) from aqueous solution by nanostructured γ-alumina. Particulate Science and Technology, 2014, 32: 341–347.

Table S7
Adams-Bohart and Thomas models fitting parameters under different conditions using linear regression analysis.
	Q
(mL min-1)
	C0
(mg L-1)
	Z
(cm)
	m
(g)
	Adams-Bohart model
	Thomas model

	
	
	
	
	Kab×10-3
L (min·mg)-1
	N0×103
(mg L-1)
	R2
	Kth
mL (min·mg)-1
	q0
(mg g-1)
	R2

	2.00
	60
	0.6
	0.4994
	0.15
	43.20
	0.8325
	0.42
	41.16
	0.9692

	3.00
	60
	0.6
	0.5000
	0.90
	30.17
	0.7019
	1.83
	43.05
	0.9593

	4.00
	60
	0.6
	0.5006
	0.50
	39.18
	0.8816
	1.20
	44.87
	0.9788

	3.00
	30
	0.6
	0.5004
	0.77
	28.97
	0.9101
	1.43
	38.44
	0.9802

	3.00
	45
	0.6
	0.4996
	1.11
	28.73
	0.8045
	2.35
	40.50
	0.9825

	3.00
	60
	0.6
	0.5000
	1.03
	31.08
	0.7205
	1.86
	42.26
	0.9632

	3.00
	60
	0.6
	0.5003
	1.18
	29.18
	0.7378
	2.11
	39.91
	0.9682

	3.00
	60
	1.2
	1.0300
	0.52
	28.05
	0.7377
	1.11
	37.38
	0.9639

	3.00
	60
	1.8
	1.5020
	0.07
	33.41
	0.6178
	0.24
	32.38
	0.9382



[image: ]
Figure S1. Schematic diagram of the experimental setup for the dynamic adsorption of As(V) in water by Fe-ACMC.
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Figure S2. EDS spectrum of chitosan (a) and carboxymethyl chitosan (b)
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Figure S3. XRD patterns of ACMC and Fe-ACMC.
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Figure S4. N2 adsorption-desorption isotherms of Fe-ACMC.


Figure S5. Effects of solution flow rate (a), inlet As(V) concentration (b), and bed height (c) on breakthrough curves.
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Figure S6. Removal efficiency of As(V) by Fe-ACMC after eight cycles.
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