Photocatalytic degradation of tetracycline hydrochloride by novel Fe3O4/g-C3N4/rGO magnetic nanocomposites mechanism: modeling and optimization
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Table S1. Independent variables and levels in experimental design.

	Independent Variables
	Unit
	Code
	Coded variable levels

	
	
	
	-1
	0
	1

	Initial concentration
	mg/L
	A
	10
	20
	30

	pH
	---
	B
	5
	6
	7

	Dosage
	mg
	C
	0.1
	0.115
	0.13

	Contact time
	min
	D
	60
	70
	80


Table S2. ANOVA for the degradation of the TCH

	Source
	Sum of

Squares
	Degree of freedom
	Mean

Square
	F-Value
	p-value
	

	Model
	1175.111
	14
	83.93651
	55.56738
	8.43E-10
	significant

	A
	183.3008
	1
	183.3008
	121.3482
	2.78E-08
	
	

	B
	23.24083
	1
	23.24083
	15.38582
	0.001532
	
	

	C
	141.4533
	1
	141.4533
	93.64448
	1.4E-07
	
	

	D
	64.40333
	1
	64.40333
	42.63609
	1.34E-05
	
	

	AB
	47.61
	1
	47.61
	31.51862
	6.38E-05
	
	

	AC
	9
	1
	9
	5.958151
	0.028537
	
	

	AD
	5.0625
	1
	5.0625
	3.35146
	0.088511
	
	

	BC
	190.44
	1
	190.44
	126.0745
	2.18E-08
	
	

	BD
	14.0625
	1
	14.0625
	9.309611
	0.00863
	
	

	CD
	47.61
	1
	47.61
	31.51862
	6.38E-05
	
	

	A2
	291.5407
	1
	291.5407
	193.0048
	1.4E-09
	
	

	B2
	0.340653
	1
	0.340653
	0.225518
	0.64219
	
	

	C2
	6.061261
	1
	6.061261
	4.012657
	0.064913
	
	

	D2
	80.98018
	1
	80.98018
	53.61024
	3.78E-06
	
	

	Residual
	21.1475
	14
	1.510536
	
	
	
	

	Lack of Fit
	16.0475
	10
	1.60475
	1.258627
	0.444977
	not significant

	Pure Error
	5.1
	4
	1.275
	
	
	
	

	Cor Total
	1196.259
	28
	
	
	
	
	

	R2 = 0.9823
	
	
	
	
	
	
	


Table S3. The process parameters of TCH photodegradation optimized by different models

	Models
	Independent Parameters
	Prediction (%)
	Experiment (%)
	Absolute Error (%)

	
	A
	B
	C
	D
	
	
	

	BBD
	23.8
	8.0
	0.1
	60
	90.3
	61
	29.3

	ANN-GA
	22.8
	7.0
	0.112
	61
	86.65
	77.6
	9.05

	ANN-PSO
	17.5
	6.5
	0.1
	64
	92
	82
	10


Table S4. Linear regression coefficients of TCH photodegradation kinetic models

	Sample
	Degradation rate
	Kinetic Model
	k1 (min-1)

k2 (L mmol−1 min−1)
	R2

	Fe3O4/g-C3N4/rGO
	86．7%
	Pseudo-first-order kinetic
	0.0306
	0.935

	
	
	Pseudo-second-order kinetic
	0.0055
	0.9931

	g-C3N4/GO
	80．1%
	Pseudo-first-order kinetic
	0.0264
	0.9826

	
	
	Pseudo-second-order kinetic
	0.0048
	0.9833

	g-C3N4
	41．2%
	Pseudo-first-order kinetic
	0.0234
	0.9937

	
	
	Pseudo-second-order kinetic
	0.0046
	0.9892
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Fig. S1. Three-dimensional response surface diagram of the interaction of different factors
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Fig. S2. (a) The correlation between predicted values and experimental results; (b) The mean square error (MSE) of neurons in the BP-ANN model.
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Fig. S3. The comparison of experimental and predicted values for BP-ANN.
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Fig. S4. Regeneration efficiency of Fe3O4/g-C3N4/rGO nanocomposites.
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