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Magnetic pomegranate peels activated carbon (MG-PPAC) composite for Acid Orange 7 dye removal from wastewater
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Abbreviations
	Abbreviation 
	Full Name

	AO7
	Acid orange 7

	MG-PPAC
	Magnetic pomegranate peels activated carbon

	BET
	Brunauer–Emmett–Teller

	SEM
	Scanning electron microscopy

	EDX
	Energy-dispersive X-ray analysis

	XRD
	X-ray diffraction 

	VSM
	Vibrating sample magnetometer

	PFOM
	Pseudo first order kinetic model 

	PSOM
	Pseudo second order kinetic model

	IPDM
	Intraparticle diffusion model

	FDM
	Film diffusion

	RLP
	Leaf powder of rubber 

	MB
	Methylene blue

	RT
	Room temperature

	LIM
	Langmuir isotherm model

	FIM
	Freundlich isotherm model

	TIM
	Tempkin isotherm model


 




Table S1: Impact of temperature on PPAC Surface area and volume of pores.
	Method
	Temperature (°C)
	BET

	Sample
	
	SBET (m2 g)
	VT (cm3/g)
	DP (nm)

	PPAC
	600
	315.59
	0.1775
	2.2499

	
	700
	922.14
	0.5669
	2.4588

	
	800
	753.27
	0.4791
	2.5438

	
	900
	779.05
	0.5121
	2.6292



Table S2: Effect of impregnation ratio on the surface area analysis of the preparation of PPAC at 700°C.
	ZnCl2 : PP (W:W) ratio
	BET

	
	SBET (m2/ g)
	VT (cm3/g)
	DP (nm)

	1:1
	378.74
	0.1902
	2.0089

	1:2
	193.06
	918.04
	1.9021

	2:1
	922.14
	0.5669
	2.4588



Table S3: The SBET, volume of total pores (VT) and mean diameter of pores (DP) of MG-PPAC.
	MG-PPAC
	BET

	
	SBET (m2/ g)
	VT (cm3/g)
	DP (nm)

	1:1
	513.34
	0.4025
	3.1364
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Figure S1. Synthesis scheme of the magnetic pomegranate peels activated carbon.


Table S4. Evaluation of the PFOM and PSOM constants and qe calculated and experimental values of diverse C0 of AO7 dye and MG-PPAC doses.	
	Parameter
	PFOM
	PSOM

	Carbon Conc.
	AO
(mg L–1)
	qe (exp.)
	qe (calc.)
	k1 x 103 
	R2
	qe (calc.)
	k2 x 103 
	h
	R2

	 
	150
	191.22
	44.62
	27.8663
	0.985
	196.08
	1.36
	52095.12
	1.000

	0.75 g/L
	200
	239.66
	99.84
	25.1027
	0.967
	250.00
	0.49
	30562.50
	1.000

	 
	300
	267.72
	96.81
	17.7331
	0.983
	277.78
	0.36
	28086.46
	0.999

	 
	400
	338.72
	156.78
	11.0544
	0.895
	357.14
	0.15
	19005.12
	0.985

	 
	500
	339.18
	75.88
	3.6848
	0.968
	333.33
	0.26
	28888.83
	0.986

	 
	150
	147.98
	18.17
	34.78
	0.858
	149.25
	5.22
	116277.99
	1.000

	1g/L
	200
	195.60
	38.99
	38.92
	0.914
	196.08
	2.86
	109880.33
	1.000

	 
	300
	262.97
	72.85
	28.56
	0.971
	270.27
	0.76
	55551.39
	1.000

	 
	400
	292.63
	112.02
	21.65
	0.992
	303.03
	0.38
	34802.50
	1.000

	 
	500
	296.50
	98.70
	6.45
	0.737
	294.12
	0.25
	22024.12
	0.983

	 
	150
	59.90
	0.88
	22.57
	0.857
	59.88
	73.39
	263155.41
	1.000

	2.5  g/L
	200
	79.81
	2.93
	27.18
	0.963
	70.92
	1.10
	5512.65
	0.993

	 
	300
	119.50
	1.44
	24.18
	0.917
	119.05
	44.10
	624999.80
	1.000

	 
	400
	158.85
	9.48
	30.17
	0.870
	158.73
	8.44
	212763.49
	1.000

	 
	500
	178.21
	56.12
	20.50
	0.966
	185.19
	0.72
	24813.74
	1.000

	 
	150
	49.95
	0.49
	20.96
	0.939
	50.00
	114.29
	285714.25
	1.000

	3  g/L
	200
	66.55
	1.68
	29.94
	0.994
	66.67
	44.12
	196077.83
	1.000

	 
	300
	99.81
	1.61
	26.25
	0.950
	100.00
	43.48
	434783.00
	1.000

	 
	400
	132.98
	2.63
	33.39
	0.966
	133.33
	29.61
	526310.85
	1.000

	 
	500
	159.81
	70.45
	39.38
	0.830
	163.93
	1.67
	44826.43
	1.000

	 
	150
	42.84
	0.29
	16.35
	0.961
	42.92
	164.51
	303023.66
	1.000

	3.5 g/L
	200
	57.10
	0.58
	21.42
	0.946
	57.14
	95.70
	312498.97
	1.000

	 
	300
	85.59
	1.04
	23.26
	0.912
	85.47
	59.52
	434800.80
	1.000

	 
	400
	113.94
	1.31
	27.29
	0.857
	113.64
	40.76
	526316.19
	1.000

	 
	500
	141.08
	16.22
	24.64
	0.987
	142.86
	3.53
	71938.63
	1.000






Table S5. Assessment of the EM, IPDM and FDM kinetic models.
	Sorbent dose
	AO7 conc.
	EM 
	EPDM
	FDM

	
	
	β
	α 
	R2
	Kdif
	C
	R2
	KFD
	C
	R2

	 
	150
	0.077
	2.33E+05
	0.928
	3.09
	154.56
	0.814
	0.0407
	0.77
	0.870

	0.75 g/L
	200
	0.041
	2.52E+03
	0.986
	6.16
	163.38
	0.954
	0.0427
	0.06
	0.799

	 
	300
	0.030
	5.74E+02
	0.983
	8.25
	164.08
	0.916
	0.0392
	0.13
	0.694

	 
	400
	0.020
	1.49E+02
	0.928
	13.09
	155.38
	0.934
	0.0022
	0.61
	0.908

	 
	500
	0.025
	6.16E+02
	0.822
	9.93
	192.99
	0.765
	0.0357
	0.35
	0.503

	 
	150
	0.165
	2.99E+09
	0.906
	0.99
	136.40
	0.707
	0.0380
	2.10
	0.858

	1g/L
	200
	0.207
	1.22E+16
	0.916
	1.81
	174.55
	0.717
	0.0388
	1.61
	0.914

	 
	300
	0.043
	1.32E+04
	0.918
	5.56
	197.87
	0.800
	0.0420
	0.56
	0.863

	 
	400
	0.029
	1.15E+03
	0.982
	8.33
	189.72
	0.910
	0.0429
	0.17
	0.737

	 
	500
	0.026
	3.17E+02
	0.869
	9.44
	156.69
	0.836
	0.0363
	0.49
	0.504

	 
	150
	5.342
	8.40E+135
	0.966
	0.05
	59.28
	0.951
	0.0226
	4.22
	0.857

	2.5  g/L
	200
	1.353
	3.74E+44
	0.963
	0.18
	77.63
	0.873
	0.0271
	3.30
	0.963

	 
	300
	1.276
	1.49E+64
	0.921
	0.13
	118.01
	0.705
	0.0241
	4.42
	0.917

	 
	400
	0.703
	2.66E+46
	0.865
	0.71
	150.65
	0.606
	0.0301
	2.82
	0.870

	 
	500
	0.049
	9.02E+02
	0.915
	4.83
	119.48
	0.805
	0.0386
	0.19
	0.756

	 
	150
	8.547
	1.48E+182
	0.954
	0.03
	49.56
	0.948
	0.0210
	4.62
	0.939

	3  g/L
	200
	2.145
	3.37E+59
	0.930
	0.11
	65.24
	0.818
	0.0300
	3.68
	0.994

	 
	300
	2.483
	1.06E+105
	0.927
	0.10
	98.61
	0.834
	0.0263
	4.13
	0.950

	 
	400
	2.503
	9.75E+141
	0.888
	0.21
	130.55
	0.586
	0.0335
	3.92
	0.966

	 
	500
	0.097
	3.78E+05
	0.923
	2.46
	130.38
	0.810
	0.0394
	0.82
	0.830

	 
	150
	13.193
	8.97E+241
	0.941
	0.02
	42.57
	0.975
	0.0164
	5.00
	0.961

	3.5 g/L
	200
	7.022
	1.03E+171
	0.968
	0.04
	56.63
	0.972
	0.0215
	4.59
	0.946

	 
	300
	4.545
	9.89E+165
	0.950
	0.06
	84.85
	0.971
	0.0232
	4.41
	0.912

	 
	400
	4.044
	1.48E+197
	0.955
	0.14
	112.31
	0.597
	0.0263
	4.15
	0.883

	 
	500
	0.190
	1.65E+10
	0.932
	1.25
	126.08
	0.821
	0.0352
	1.60
	0.880
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