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[bookmark: _Hlk89094196]Synthesis of oleophilic Fe3O4 nanoparticle 
Oleophilic Fe3O4 nanoparticle was synthesized by easy coprecipitation method. Fe3+ (3.24 g) and Fe2+ (3.336 g) were dissolved in deionized water (30 mL) under mechanical stirring (500 rpm), after heating to 60°C, NH3H2O (15 mL) was added in flask under N2 protection. The system was heated to 80°C after stirring 30min, then OA (1.16 g) was joined. The whole system was stirred and aged for each 1 h. The obtained product (OA-Fe3O4) was precipitated by pH = 1 HCl solution and washed with deionized water until neutral.
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Scheme S1. The preparation procedures of porous magnetic adsorbents.
Fe3O4 was prepared by coprecipitation method. Its structure was characterized by XRD. From Figure S1a, all the characteristic diffraction peaks were observed and the peak 2θ = 35.439 (311 Crystal Plane) was chosen to calculate its grain size according to the Debye-Scherrer formula. The grain size of obtained Fe3O4 was about 21.714 nm. In order to improve the compatibility of Fe3O4 with St, Fe3O4 was modified with OA, and the obtained OA-Fe3O4 showed an obvious transformation from hydrophilic to hydrophobic (Figure S1b). Then, their compositions were investigated by FT-IR (Figure S1c). The peak at 579 cm-1 was attributed to Fe-O bonds. Compared with Fe3O4, stretching vibrations of the C-H bonds at 2846 cm-1 and 2920 cm-1 were observed on the curve of OA-Fe3O4. These illustrated that the Fe3O4 was modified successfully. 
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Figure S1. (a) XRD pattern of Fe3O4, (b) the wettability transformation of Fe3O4 and OA-Fe3O4, (c) FT-IR spectra of Fe3O4 and OA-Fe3O4. 
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Figure S2. Zoom-in view of the TEM images of (a) SF and (b) SVF.
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Figure S3. The composition and structure of (a) SY, (b) RhB, and (c) MB dye molecules.

PFO: 
PSO: 
Intra-particle diffusion: 
Where t is the contact time, qt and qe are the adsorption capacity at time t and equilibrium, K1, K2, Kp were the PFO, PSO and intra-particle diffusion model rate constants respectively. C is the thickness of the boundary layer.
Table S1. Summary of kinetic fitting dates of HSVF and HSF.
	298K
	PFO
	PSO
	Intra-particle diffusion

	HSVF
	K1
	0.088
	K2
	8.19×10-4
	First stage
	Kp
	5.034

	
	
	
	
	
	
	C
	97.708

	
	qe
	153.36
	qe
	164.69
	
	R2
	0.986

	
	
	
	
	
	Second stage
	Kp
	1.072

	
	R2
	0.874
	R2
	0.961
	
	C
	139.484

	
	
	
	
	
	
	R2
	0.989

	HSF
	K1
	0.0911
	K2
	0.00344
	First stage
	Kp
	1.591

	
	
	
	
	
	
	C
	28.331

	
	qe
	44.981
	qe
	47.856
	
	R2
	0.993

	
	
	
	
	
	Second stage
	Kp
	0.3994

	
	R2
	0.921
	R2
	0.978
	
	C
	38.583

	
	
	
	
	
	
	R2
	0.982


Note: K1 (min-1); K2 (g/mgmin); qe (mg/g); Kp (mg/gt0.5); C (mg/g).
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Figure S4. The equilibrium time of HSVF at 100 mg/L.
Langmuir:  , separation factor of the Langmuir model 
Freundlich: 
Temkin: 
Where qe, Ce are equilibrium adsorption capacity and equilibrium concentration respectively. qm is the maximum adsorption capacity, b, KF and KT are Langmuir, Freundlich and Temkin isotherm models constants respectively. n (dimensionless) is the Freundlich intensity parameter, B (dimensionless) is the Temkin model parameter.
Table S2. Summary of isotherm fitting dates of HSVF.
	HSVF
	298K
	308K
	318K

	Langmuir
	qm (mg/g)
	343.904
	338.35
	313.04

	
	b (L/mg)
	0.0742
	0.055
	0.057

	
	RL
	0.063
	0.083
	0.0806

	
	R2
	0.965
	0.975
	0.980

	Freundlich
	KF [(mg/g) (L/mg)1/n]
	143.47
	123.83
	105.1

	
	n
	6.849
	6.01
	5.65

	
	R2
	0.758
	0.829
	0.920

	Temkin
	KT
	7.405
	3.081
	2.706

	
	B
	43.157
	47.133
	43.457

	
	R2
	0.818
	0.890
	0.948






Table S3. Summary of isotherm fitting dates of HSF.
	HSF
	298K
	308K
	318K

	Langmuir
	qm (mg/g)
	269.044
	285.090
	172.15

	
	b (L/mg)
	0.00595
	0.0041
	0.087

	
	RL
	0.627
	0.709
	0.103

	
	R2
	0.982
	0.997
	0.965

	Freundlich
	KF [(mg/g) (L/mg)1/n]
	13.645
	7.638
	130.314

	
	n
	2.299
	1.927
	24.272

	
	R2
	0.890
	0.957
	0.981

	Temkin
	KT
	0.0495
	0.0414
	1.142×10-8

	
	B
	63.175
	62.479
	6.797

	
	R2
	0.982
	0.998
	0.982
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