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[bookmark: _Toc482609609]Table S1. Langmuir and Freundlich constants and correlation coefficients of the functionalized materials in adsorption of heavy metals.

	
	Langmuir
	Freundlich

	
	qmax
(mg g-1)
	B
(L mg-1)
	R2
	n
	Kf
(L mg-1)
	R2

	
	Zn2+

	GAC
	5.26
	-0.027
	0.943
	1.769
	0.253
	0.897

	GAC-R60
	14.09
	0.462
	0.996
	3.049
	3.767
	0.914

	GAC-R180
	58.82
	0.083
	0.999
	2.066
	4.764
	0.900

	GAC/N
	344.83
	0.116
	0.996
	3.702
	68.502
	0.922

	GAC-R180/N
	476.19
	0.174
	0.998
	3.556
	43.581
	0.398

	GAC-CVD-ACN
	357.14
	0.156
	0.996
	1.499
	12.252
	0.854

	
	Cd2+

	GAC
	30.30
	0.000
	0.020
	1.022
	0.009
	0.972

	GAC-R60
	14.92
	4.188
	0.999
	2.809
	3.767
	0.658

	GAC-R180
	83.33
	0.194
	0.998
	2.309
	10.023
	0.808

	GAC/N
	625.00
	0.009
	0.9729
	0.592
	0.038
	0.918

	GAC-R180/N
	769.23
	0.028
	0.9818
	0.947
	0.916
	0.719

	GAC-CVD/ACN
	1428.57
	0.001
	0.2943
	1.255
	3.903
	0.971

	
	Pb2+

	GAC
	6.423
	0.030
	0.945
	1.880
	0.398
	0.657

	GAC-R60
	200.00
	0.019
	0.911
	1.200
	6.223
	0.994

	GAC-R180
	500.00
	0.004
	0.184
	1.072
	3.228
	0.982

	GAC/N
	27.47
	0.023
	0.937
	1.937
	1.242
	0.585

	GAC-R180/N
	322.58
	0.087
	0.999
	1.109
	3.193
	0.881

	GAC-CVD/ACN
	77.519
	0.007
	0.736
	1.298
	0.663
	0.933
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Table S2. Kinetic model parameters of Zn2+, Cd2+ and Pb2+ removal by different materials.
	
	Zn2+
	
	Cd2+
	
	Pb2+

	Adsorbent
	Pseudo-first-order
	Pseudo-second-order
	
	Pseudo-first-order
	Pseudo-second-order
	
	Pseudo-first-order
	Pseudo-second-order

	GAC
	K1 
	0.0010
	K2 
	-0.00512
	
	K1 
	-0.0007
	K2 
	-0.00540
	
	K1 
	-0.00037
	K2 
	-0.00083

	
	R2
	0.05401
	R2
	0.98829
	
	R2
	0.01016
	R2
	0.92256
	
	R2
	0.13990
	R2
	0.96847

	GAC-R60
	K1
	0.00177
	K2
	0.00040
	
	K1
	0.00472
	K2
	0.00023
	
	K1
	0.00460
	K2
	0.00008

	
	R2
	0.81520
	R2
	0.99439
	
	R2
	0.87489
	R2
	0.99847
	
	R2
	0.87660
	R2
	0.99624

	GAC-R180
	K1
	0.00175
	K2
	0.00056
	
	K1
	0.00242
	K2
	0.41926
	
	K1
	0.00266
	K2
	0.00005

	
	R2
	0.49249
	R2
	0.99570
	
	R2
	0.41926
	R2
	0.99359
	
	R2
	0.72104
	R2
	0.98493

	GAC/N
	K1
	0.00293
	K2
	0.63191
	
	K1
	0.00895
	K2
	0.52970
	
	K1
	0.00066
	K2
	0.11640

	
	R2
	0.00004
	R2
	0.99352
	
	R2
	0.00008
	R2
	0.99617
	
	R2
	0.00535
	R2
	0.99465

	GAC-CVD/ACN
	K1
	0.03383
	K2
	0.97626
	
	K1
	0.00129
	K2
	0.26659
	
	K1
	0.00586
	K2
	0.52007

	
	R2
	0.00004
	R2
	0.99481
	
	R2
	0.00015
	R2
	0.98958
	
	R2
	0.00020
	R2
	0.98743

	GAC-R180/N
	K1
	0.01147
	K2
	0.89955
	
	K1
	0.00242
	K2
	0.41926
	
	K1
	0.00968
	K2
	0.78736

	
	R2
	0.00002
	R2
	0.99168
	
	R2
	0.00022
	R2
	0.99359
	
	R2
	0.00003
	R2
	0.98343
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[bookmark: _Ref481346229][bookmark: _Toc482612143][bookmark: _Hlk12804567][bookmark: _Toc480976374][bookmark: _Toc482612096]Figure S1. Reusability of functionalized activated carbons GAC-R60 (Blue), GAC-R180 (Red), GAC/N (Pink), GAC-CVD/ACN (Green) and GAC-R180/N (Dark blue) for adsorption of heavy metals (a) Zn2+ (b) Cd2+ and (c) Pb2+ at room temperature and pH 5.5.
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