
    Table S1 Properties and chemical composition of adsorbents (PAC, CNZ and XSZ)		
	Properties
	PAC
	CNZ

	XSZ
	       Composition (wt %)

	
Surface area(m2/g) Pore volume(mL3/g)
Pore diameter(nm)
Real density(g/mL3)

	
853.80.799
3.74
0.423
	
76.35
0.251
7.50
2.430






	
316.80
0.543
3.61
1.242

	Na2O
MgO
Al2O3
SiO2
K2O
CaO
TiO2
MnO
Fe2O3
P2O5
loss of ignition
	CNZ
	XSZ

	
	
	
	
	
	1.86
0.71
12.84
52.32
2.46
0.25
0.06
0.03
1.49
0.07
6.84
	5.38
2.64
26.75
32.24
0.54
8.78
1.65
0.14
7.01
0.37
14.95




                                                              Table S2 Characteristics of the synthetic produced water
	Parameter
	            Range

	Oil & grease (ppm)
	50-10000

	COD (ppm)
	1357-28609

	Turbidity (NTU)  
	435

	TDS (ppm)
	100000

	 pH
	2-10




Table S3 Isotherm parameters for oil and COD  adsorbed over  PAC and CNZ with the correlation coefficient.
	Isotherms
	Langmuir
	Freundlich
	Temkin

	
	qmax
(mg/g)

	KL (L/mg)

	R2
	KF (mg1−n g−1Ln)
	1/n

	R2
	At(L/g)

	bt(J/mol)
	R2

	  PAC (Oil)
	  416
	0.03709
	0.9503
	0.26859
	0.4199
	0.9901
	0.52123
	45.43919
	0.9672

	  CNZ (Oil)
	  526
	0.00366
	0.8834
	0.76952
	0.7701
	0.9983
	0.10106
	34.94065
	0.8882

	PAC (COD)
	10000
	0.00053
	0.9142
	0.22407
	0.5134
	0.9967
	0.01400
	  1.56858
	0.8843

	CNZ (COD)
	  5000
	0.00013
	0.9805
	0.46283
	0.6128
	0.9825
	 0.00231
	3.136802
	0.9645




Table S4 Thermodynamic parameters for the adsorption of oil  and COD over  PAC and CNZ adsorbents
	Oil adsorbed by PAC
	Oil adsorbed by CNZ
	COD adsorbed by PAC
	COD adsorbed by CNZ

	Temp.
(oC) 
	ΔHo
 (KJ/mol)
	ΔSo
 (KJ/mol.ₒC)
	ΔGo
(KJ/mol)
	ΔHo
(KJ/mol)         
	ΔSo
 (KJ/mol.ₒC)
	ΔGo
(KJ/mol)
	ΔHo
(KJ/mol)
	ΔSo
(KJ/mol.ₒC)
	ΔGo
(KJ/mol)
	ΔHo
(KJ/mol)
	ΔSo
 (KJ/mol.ₒC)
	ΔGo
(KJ/mol)

	
	
	
	
	
	
	
	
	
	

	   10
	
	
	-1473
	


6278
	


20
	389 
	


6440
	


22
	-107
	


5762
	 


4
	4573

	20
	


	
	-1587
	
	
	267
	
	
	-140
	
	
	4613

	30
	6758
	28

	-1888
	
	
	111
	
	
	-213
	
	
	4633

	40
	
	
	-2175
	
	
	93
	
	
	-415
	
	
	4528

	50
	
	
	-2589
	
	
	65
	
	
	-709
	
	
	4433

	55
	
	
	-2711
	
	
	49
	
	
	-881
	
	
	4423




               Table S5 Kinetic adsorption parameters obtained using pseudo-first-order and pseudo-second-order models
	
Adsorbent


	pseudo-first-order
	pseudo-second-order

	
	qe
(mg g-1)
	k1 
(min−1)
	R2

	qe
(mg g-1)
	k2
(g min-1 mg-1)

	R2

	PAC (Oil)
	7.8146
	0.0534
	0.8913
	50.34
	0.004819
	0.9995

	CNZ (Oil)
	3.7946
	0.0544
	08779
	32.15
	0.013359
	0.9995

	PAC (COD)
	24.230
	0.0446
	0.8735
	1111.11
	0.000218
	0.9991

	CNZ (COD)
	11.738
	0.0415
	0.8533
	555.55
	0.000456
	0.9982



Table S6 The Optimum condition on the turbidity removal efficiency (initial turbidity =435 NTU)
	ReT%
	Res.T(NTU)
	Time (min)
	pH
	Dose (g/100mL)
	Type of adsorbent


	99.65

	1.5
	60
	2
	0.3
	PAC


	99.91
	0.38
	60
	2
	0.3

	CNZ

	99.97
	0.13
	60
	2
	0.3

	XSZ




	Res.T: Residual turbidity, ReT   : Removal of turbidity 


Table S7 The Optimum condition on the oil and COD removal efficiency (optimum Coil = 50 ppm and CCOD = 1357 ppm)
	      ReTPH %
	ReCOD %
	Reoil %
	Time (min)
	pH
	Dose (g/100mL)

(g/100ml)
	Type of adsorbent


	99.84
	95.87
	99.58
	60
	2
	0.3
	PAC

	85.06
	63.74
	84.8
	50
	2
	0.3

	CNZ


	93.59
	80.32
	91.08
	50
	2
	0.3

	XSZ




[bookmark: _GoBack]                           Reoil : Removal of oil, ReCOD : Removal of COD,  ReTPH :Removal of  total petroleum hydrocarbon

Table S8  Results obtained  after adsorbent regeneration
	ReTPH %
	ReCOD %
	Reoil %
	ReT %
	Type of adsorbent


	90.54
	87.1
	89.8
	99.71
	PAC

	81.70
	61.82
	81
	99.59
	CNZ


	84.45
	71.48
	83.2
	99.75
	XSZ








