Preparation of magnetic Schiff base nanocomposite for removal of rhodamine B
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Detailed description of the formula: 

The removal efficiency (R (%)) and adsorption performance (Q (mg/g)) of the magnetic nanocomposite towards rhodamine B was calculated according to the following formula:
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Where C0 represented the initial concentration of rhodamine B, the Ce is the concentration of the solution when adsorption reaches equilibrium. V (mL) corresponded to the volume of the solution to be treated, M (g) represented the mass of the adsorbents. Qe (mg/g) represented the adsorption performance reached equilibrium. 

The kinetic models

In this paper, the pseudo-first-order kinetic model, pseudo-second-order kinetic model, Intra-particle diffusion model and Weber-Morris-diffusion model are used for kinetic fitting. The formulas are as follows:
Pseudo-first-order: 
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Pseudo-second-order: 
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Where Qe and Qt (mg/g) represent the adsorption capacity at equilibrium time and time t (min), and k1 (min-1), k2 (g mg-1 min-1) are the adsorption rate constant of the two kinetic models, respectively.

Intra-particle diffusion model:
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Whereas kp (mg g-1 min0.5) represent the rate constants of the Weber-Morris adsorption diffusion models. Besides, c (mg/g) reperesents the thickness of the boundary layer.

Weber-Morris-diffusion model:
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Whereas k3 (min-1) represent the rate constants of the Weber-Morris adsorption diffusion models. Where Qe and Qt (mg/g) represent the adsorption capacity at equilibrium time and time t (min).
The isotherm models:
In this thesis, the Langmuir, Freundlich, Sips and Toth models are used for isotherm fitting. The formulas are as follows.
Langmuir model:
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Where Qe (mg/g) and Ce (mg/L) were the amount of rhodamine B adsorption and residual rhodamine B concentration at equilibrium; qm (mg/g) represented the maximum adsorption capacity of rhodamine B, and k is the Langmuir adsorption equilibrium constant (L mg-1).

Freundlich model:

[image: image8.jpg]


                      (8)

Where KF is the Freundlich constant (mg (1-n) Ln g-1) and n (dimensionless) is the Freundlich intensity parameter. 
Sips model:
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Where Ks (L mmol-1) is associated with the energy of adsorption and Ns indicates the system heterogeneity, qmax1 reresent the maximum adsorption capacity (mg/g) caluated by Sips model.

Toth model:
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Where bT was the Toth constant and RT was the exponent of heterogeneous adsorption, qmax2 reresent the maximum adsorption capacity (mg/g) caluated by Toth model.

Figure S1. Condensation reaction pathway diagram of Schiff base polymers
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Figure S2. Preparation flow chart of magnetic inorganic/organic hybrid materials
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Figure S3. Adsorption mechanism of rhodamine B on samples
[image: image1.jpg]_ (Co=Ce)

X 100%
Co




Table S1. Specific porous structure parameters of different magnetic materials
	Samples
	SBET (m2/g)
	Vpores (cm3/g)
	Pore size (nm)

	Fe₃O₄
	38.6539
	0.1847
	17.3316

	Fe₃O₄-OTTP-1
	34.6209
	0.1519
	17.1571

	Fe₃O₄-OTTP-2
	25.8176
	0.1233
	23.0069


Table S2. Fitting parameters of kinetic models for adsorption of Rhodamine B by Fe3O4-OTTP-1 and Fe3O4-OTTP-2 respectively

	model
	parameters
	Fe3O4-OTTP-1
	Fe3O4-OTTP-2

	Pseudo-first order
	K1 (min-1)
	0.0210
	0.0060

	
	Qe (mg/g)
	25.7704
	10.2022

	
	R2
	0.8933
	0.9731

	Pseudo-second order
	K2 (g/(mg·min))
	0.001
	0.0003

	
	Qe (mg/g)
	28.5462
	14.4854

	
	R2
	0.9553
	0.9751

	Intra-particle diffusion
	kp1（mg g-1min1/2）
	2.3718
	0.4916

	
	R2
	0.9694
	0.9280

	
	kp2（mg g-1min1/2）
	1.0424
	0.4774

	Elovich
	R2
	0.9803
	0.9515

	
	a
	3.4651
	0.0795

	
	b
	0.2076
	0.2100

	
	R2
	0.9721
	0.9990


Table S3. Fitting parameters of adsorption isotherm models for Rhodamine B by Fe3O4-OTTP-1 and Fe3O4-OTTP-2 respectively

	model
	parameters
	Fe3O4-OTTP-1
	Fe3O4-OTTP-2

	Langmuir
	qm (mg/g)
	171.5925
	18.6617

	
	KL (L/mg)
	0.1482
	0.0578

	
	R2
	0.9854
	0.9847

	Freundlich
	KF ((mg/g)/(mg/L)n )
	24.9028
	2.5644

	
	n
	0.6649
	0.4390

	
	R2
	0.9041
	0.9359

	Sips
	qS（mg/g）
	1561.0058
	35.9863

	
	Ks（L mmol-1）
	0.0025
	0.01

	
	m
	0.6895
	0.6217

	
	R2
	0.8721
	0.9577

	Toth
	qT（mg/g）
	1544.0814
	2.5430E11

	
	KT（L mg-1）
	0.01
	0.01

	
	R2
	0.9030
	0.9147


Table S4. The distance between the Fe3O4-OTTP and rhodamine B molecular under different bonding modes.

	Bond lengths between specific atoms (Number 1 Atom A-Number 2 Atom B)

	Ⅰ
	Atoms
	15C-69C
	16C-70C
	17C-71C
	18C-66C
	19C-67C
	20C-68C

	
	Bond lengths (Å)
	4.47361
	4.79482
	4.56358
	4.14252
	3.90458
	4.00131

	Ⅱ
	Atoms
	15C-67C
	16C-66C
	17C-71C
	18C-70C
	19C-69C
	20C-68C

	
	Bond lengths (Å)
	3.94589
	4.17013
	4.27453
	4.22657
	3.95187
	3.74820

	Ⅲ
	Atoms
	15C-77C
	16C-78C
	17C-79C
	18C-80C
	19C-81C
	20C-76C

	
	Bond lengths (Å)
	3.92735
	3.57807
	3.69430
	4.15670
	4.52575
	4.40355

	Ⅵ
	Atoms
	15C-78C
	16C-77C
	17C-76C
	18C-81C
	19C-80C
	20C-79C

	
	Bond lengths (Å)
	5.12057
	5.50009
	4.84782
	3.98925
	3.70217
	4.18890

	Ⅴ
	Atoms
	15C-83C
	16C-84C
	17C-85C
	18C-86C
	19C-87C
	20C-82C

	
	Bond lengths (Å)
	4.28579
	4.75036
	4.28579
	7.62895
	7.36144
	5.82327


Table S5. The comparison regarding combination energy between the Fe3O4-OTTP and rhodamine B molecules under different bonding modes
	Bonding modes
	EFe3O4-OTTP···rhodamine B （a.u）
	EFe3O4-OTTP

(a.u)
	Erhodamine B (a.u)
	ΔE

(a.u)

	Ⅰ
	-2915.790560
	-1034.954253
	-1880.819422
	-0.016885

	Ⅱ
	-2915.802948
	-1034.954253
	-1880.819422
	-0.029273


	Ⅲ
	-2915.816619
	-1034.954253
	-1880.819422
	-0.042944

	Ⅳ
	-2915.807424
	-1034.954253
	-1880.819422
	-0.033749

	Ⅴ
	-2915.817720
	-1034.954253
	-1880.819422
	-0.044045


