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Langmuir and Freundlich isotherm 
The Langmuir and Freundlich isotherm models were used to describe the arsenic adsorption data.
The Langmuir isotherm model assumes that the adsorbent surface only comprises a surface monolayer and adsorption occurs homogeneously. The Langmuir isotherm is expressed as follows:

where Ce (mg/L) is the equilibrium concentration of arsenate and arsenate after adsorption; Qe (mg/g) is the adsorption capacity at equilibrium; Qm is the calculated maximum adsorption capacity (mg/g); and KL (L/mg) is the Langmuir constant.
The Freundlich isotherm model describes the multilayer adsorption of an adsorbate on a heterogeneous adsorbent surface. The Freundlich isotherm is represented by the following equation:

where KF is the Freundlich adsorption constant; and n denotes the interaction of adsorbate and adsorbent.
Kinetic models
In order to further understand the adsorption behavior of FL-graphite sheet composite samples, the adsorption kinetics of the adsorbent was studied. In the adsorption process, the determination of adsorption kinetics is a necessary condition to understand the adsorption mechanism of adsorbent. In this paper, pseudo-first-order and pseudo-second-order dynamics are used.
The pseudo-first-order equation can be expressed as:

The pseudo-second-order equation can be expressed as:

where Qt (mg/g) is the amount of As(III) adsorbed at time t (min), Qm (mg/g) is the amount of adsorption at equilibrium, and K1 (1/min) and K2 (g/mg·min) are the kinetic rate constants for the pseudo-first-order and the pseudo-second-order models, respectively.
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Fig. S1. Morphological and structural characterization of graphite sheets (a) SEM image, (b) XRD image, (c) AFM image and (d) XPS image.
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Fig. S2. Mapping images of FL-graphite sheet.


Table S1. Langmuir and Freundlich isotherm parameters calculated for As(III) adsorption.
	Sample
	T(k)
	Qe(mg/g)
	Langmuir model
	Feeundlich model

	
	
	
	KL(L/mg)
	Qm(mg/g)
	R2
	n
	KF(L/mg)
	R2

	Graphite sheet
	293
	13.53
	0.18
	12.48
	0.967
	0.60
	5.91
	0.869

	
	303
	18.34
	0.49
	18.70
	0.973
	0.65
	2.23
	0.935

	
	313
	21.91
	0.49
	19.52
	0.978
	0.57
	6.11
	0.835

	La-graphite sheet
	293
	19.14
	1.10
	10.78
	0.674
	0.65
	4.99
	0.987

	
	303
	22.58
	0.57
	17.05
	0.815
	0.59
	4.57
	0.973

	
	313
	26.06
	0.40
	23.50
	0.856
	0.60
	3.72
	0.948

	Fe-graphite sheet
	293
	34.08
	3.50
	30.01
	0.964
	0.52
	11.78
	0.810

	
	303
	37.22
	3.16
	32.03
	0.950
	0.62
	12.12
	0.772

	
	313
	40.26
	3.04
	38.96
	0.946
	0.62
	13.11
	0.800

	FL-graphite sheet
	293
	42.64
	3.47
	38.29
	0.841
	0.53
	15.83
	0.967

	
	303
	45.98
	3.15
	41.35
	0.824
	0.66
	15.22
	0.984

	
	313
	51.69
	2.88
	45.55
	0.745
	0.89
	17.08
	0.962














[bookmark: OLE_LINK7]Table S2. Kinetics parameters calculated for As(III) adsorption onto graphite-based materials
	Sample
	Qmexp
(mg/g)
	Pseudo-first-order model
	Pseudo-second-order model

	
	
	K1
(1/min)
	Qmcal (mg/g)
	R2
	K2
（g/mg·min）
	Qmcal
(mg/g)
	R2

	Graphite sheet
	16.95
	0.43
	14.80
	0.936
	1.67
	10.69
	0.388

	La-Graphite sheet
	16.90
	1.12
	14.71
	0.948
	-2.06
	13.03
	0.374

	Fe-Graphite sheet
	26.45
	1.33
	24.91
	0.959
	-3.56
	23.31
	0.628

	FL-Graphite sheet
	29.85
	2.37
	29.63
	0.987
	0.28
	30.06
	0.999



[image: ]
Fig. S3. Characterization of the adsorbents after adsorption of arsenite: mapping image of arsenite+FL-graphite sheet.


[image: ]
Fig. S4. Effects of FL-graphite sheet on (a) germination potential and (b) germination rate of rice seeds.
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