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S1. Complete adsorption kinetics data
Table S1. Time-dependent adsorption data for SMX.
	C-KOH
	
C-240

	
C-120

	
C-60

	
C-30

	
	qt (mmol/g)

	t (min)
	S1
	S2
	t (min)
	S1
	S2
	t (min)
	S1
	S2
	t (min)
	S1
	S2
	t (min)
	S1
	S2

	20
	0.75509
	0.77389
	30
	1.01807
	1.02877
	20
	0.50945
	0.57952
	20
	0.34052
	0.33844
	20
	0.24269
	0.30719

	40
	1.46937
	1.41978
	40
	1.27566
	1.35362
	30
	0.54294
	0.59947
	30
	0.33492
	0.34411
	30
	0.25488
	0.31110

	60
	1.83441
	1.72963
	50
	1.45558
	1.56648
	40
	0.56834
	0.64697
	40
	0.34784
	0.36354
	40
	0.26959
	0.34486

	120
	1.86478
	1.76626
	60
	1.70893
	1.72148
	50
	0.50151
	0.68445
	50
	0.33988
	0.33935
	50
	0.28926
	0.37133

	180
	1.87624
	1.78145
	120
	1.73930
	1.74925
	60
	0.61141
	0.63362
	60
	0.33350
	0.36129
	60
	0.30763
	0.39867

	270
	1.88556
	1.79750
	180
	1.75076
	1.76331
	120
	0.65744
	0.79042
	120
	0.37941
	0.39764
	120
	0.33067
	0.42768

	360
	1.89287
	1.81110
	360
	1.76739
	1.77994
	180
	0.70190
	0.76520
	180
	0.38233
	0.41306
	180
	0.37202
	0.43236

	1440
	1.90635
	1.83915
	1440
	1.78087
	1.79587
	1440
	0.88483
	1.00577
	1440
	0.46219
	0.52692
	1440
	0.40258
	0.42875

	2880
	1.91953
	1.84255
	2880
	1.78077
	1.74185
	2880
	0.99431
	1.02580
	2880
	0.49177
	0.56049
	2880
	0.44025
	0.43344

	5760
	1.92664
	1.84773
	4320
	1.78079
	1.74205
	4320
	0.98672
	1.01278
	4320
	0.50026
	0.52662
	4320
	0.44746
	0.43096



Table S2. Time-dependent adsorption data for MNZ.
	 
	C-KOH
	C-240
	C-120
	C-60
	C-30

	 
	qt (mmol/g)

	t (min)
	S1
	S2
	S1
	S2
	S1
	S2
	S1
	S2
	S1
	S2

	10
	0.81640
	0.81166
	0.80074
	0.79116
	0.70663
	0.68679
	0.61637
	0.62963
	0.03548
	0.03975

	15
	1.03040
	1.01078
	0.91199
	0.98625
	0.84877
	0.85528
	0.76370
	0.77800
	0.07217
	0.07012

	30
	1.03745
	1.00964
	0.96448
	0.98703
	0.85431
	0.85431
	0.79109
	0.82163
	0.35789
	0.34715

	45
	1.03859
	1.01348
	0.96557
	0.98724
	0.84876
	0.84876
	0.81247
	0.82730
	0.46221
	0.44840

	60
	1.03932
	1.01652
	0.96515
	0.98768
	0.84803
	0.85353
	0.81708
	0.84070
	0.48123
	0.46672

	120
	1.03986
	1.01768
	0.96495
	0.98612
	0.84536
	0.85416
	0.81807
	0.84050
	0.50598
	0.49080

	180
	1.04158
	1.01426
	0.96502
	0.98752
	0.85786
	0.85042
	0.80953
	0.83998
	0.51468
	0.49923

	240
	1.04159
	1.01920
	0.96611
	0.98695
	0.85433
	0.85006
	0.81893
	0.84222
	0.53096
	0.51503

	300
	1.04175
	1.01313
	0.96591
	0.98713
	0.84837
	0.85757
	0.82167
	0.84086
	0.53338
	0.51724

	360
	1.04162
	1.01415
	0.96515
	0.98705
	0.84969
	0.85632
	0.82612
	0.84064
	0.53398
	0.51796

	1440
	1.04214
	1.01421
	0.96535
	0.98701
	0.85196
	0.85126
	0.82235
	0.83950
	0.53299
	0.51653




Table S3. Non-linearised Fitting kinetic data for SMX and MNZ (1.0 mmolL-1) adsorption onto the carbon adsorbents. 
	SMX
	MNZ

	
	C-KOH
	C-240
	C-120
	C-60
	C-30
	C-KOH
	C-240
	C-120
	C-60
	C-30

	PFO

	k1 (min-1)
	0.034
	0.033
	0.028
	0.042
	0.145
	0.175
	0.181
	0.188
	0.149
	0.031

	%MRD
	4.61
	7.45
	15.5
	13.5
	10.3
	2.04
	1.52
	1.26
	1.79
	11.6

	 χ2
	0.014
	0.029
	0.028
	0.007
	0.005
	0.001
	0.001
	0.001
	0.001
	0.004

	RSS
	0.143
	0.434
	0.278
	0.071
	0.052
	0.014
	0.008
	0.007
	0.005
	0.044

	PSO 

	k2 (g mmol-1min-1)
	0.029
	0.032
	0.044
	0.139
	0.161
	0.553
	0.619
	0.609
	0.451
	0.07

	%MRD
	7.32
	7.18
	10.4
	9.22
	7.99
	2.88
	2.42
	2.44
	2.80
	14.45

	 χ2
	0.039
	0.029
	0.013
	0.003
	0.002
	0.003
	0.002
	0.002
	0.001
	0.008

	RSS
	0.394
	0.429
	0.130
	0.003
	0.002
	0.033
	0.022
	0.018
	0.015
	0.070



S2. Equilibrium adsorption datasets
Table S4. Equilibrium adsorption data for SMX, average values from three determinations.
	KOH
	240
	120
	60
	30

	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)

	8.02E-04
	4.54E-01
	1.75E-03
	3.09E-01
	6.00E-03
	1.01E-01
	5.00E-06
	2.48E-01
	4.70E-02
	1.09E-01

	3.17E-03
	6.74E-01
	6.29E-03
	5.77E-01
	2.57E-02
	3.82E-01
	5.81E-03
	4.80E-01
	1.20E-01
	1.38E-01

	7.88E-03
	9.03E-01
	1.95E-02
	8.35E-01
	2.93E-02
	2.81E-01
	4.46E-02
	6.06E-01
	1.44E-01
	1.48E-01

	1.27E-02
	1.15E+00
	5.58E-02
	1.07E+00
	8.29E-02
	7.62E-01
	7.13E-02
	6.68E-01
	2.51E-01
	1.73E-01

	2.12E-02
	1.36E+00
	1.00E-01
	1.28E+00
	1.17E-01
	9.30E-01
	2.23E-01
	6.86E-01
	3.19E-01
	1.99E-01

	4.76E-02
	1.63E+00
	1.62E-01
	1.49E+00
	1.88E-01
	1.03E+00
	3.30E-01
	7.05E-01
	4.11E-01
	2.11E-01

	6.24E-02
	1.71E+00
	1.88E-01
	1.58E+00
	2.14E-01
	1.13E+00
	4.38E-01
	7.05E-01
	5.16E-01
	2.21E-01

	8.00E-02
	1.73E+00
	2.42E-01
	1.88E+00
	3.24E-01
	1.19E+00
	5.37E-01
	7.00E-01
	6.12E-01
	2.23E-01

	9.77E-02
	1.76E+00
	3.09E-01
	1.90E+00
	4.31E-01
	1.20E+00
	6.47E-01
	7.06E-01
	7.15E-01
	2.20E-01

	9.68E-02
	1.75E+00
	3.68E-01
	1.90E+00
	5.20E-01
	1.20E+00
	7.43E-01
	7.15E-01
	8.00E-01
	2.25E-01

	9.63E-02
	1.74E+00
	3.65E-01
	1.89E+00
	5.13E-01
	1.19E+00
	7.43E-01
	7.15E-01
	9.15E-01
	2.21E-01







Table S5. Equilibrium adsorption data for MNZ, average values from three determinations.
	C-KOH
	C-240
	C-120
	C-60
	C-30

	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)
	Ce(mmolL-1)
	qe (mmolg-1)

	9.18E-03
	2.26E-01
	4.24E-02
	5.16E-01
	7.00E-03
	2.24E-01
	1.30E-03
	2.47E-01
	1.25E-03
	1.91E-01

	2.93E-02
	4.28E-01
	7.41E-02
	7.23E-01
	2.25E-02
	4.42E-01
	2.49E-02
	4.29E-01
	5.07E-02
	3.39E-01

	5.02E-02
	6.24E-01
	1.43E-01
	9.55E-01
	6.19E-02
	6.03E-01
	8.99E-02
	5.35E-01
	1.23E-01
	4.42E-01

	7.45E-02
	7.72E-01
	1.94E-01
	1.07E+00
	1.01E-01
	7.50E-01
	1.35E-01
	6.81E-01
	2.01E-01
	5.00E-01

	1.19E-01
	9.47E-01
	3.04E-01
	1.11E+00
	1.77E-01
	8.05E-01
	1.82E-01
	8.01E-01
	2.70E-01
	5.25E-01

	1.54E-01
	1.08E+00
	3.53E-01
	1.16E+00
	2.84E-01
	8.66E-01
	2.84E-01
	8.47E-01
	3.10E-01
	5.37E-01

	2.63E-01
	1.16E+00
	3.80E-01
	1.14E+00
	3.34E-01
	8.79E-01
	4.05E-01
	8.66E-01
	3.40E-01
	5.37E-01

	3.27E-01
	1.16E+00
	4.21E-01
	1.20E+00
	3.86E-01
	8.86E-01
	5.11E-01
	8.70E-01
	3.96E-01
	5.38E-01

	3.80E-01
	1.20E+00
	4.64E-01
	1.20E+00
	4.38E-01
	8.91E-01
	5.96E-01
	8.63E-01
	4.92E-01
	5.37E-01

	4.19E-01
	1.20E+00
	5.14E-01
	1.20E+00
	4.90E-01
	8.96E-01
	6.91E-01
	8.66E-01
	5.23E-01
	5.38E-01




S3. Adsorption model fitting parameters
Empirical adsorption models were used to describe equilibrium data and support comparison between samples. The isotherms were fitted to the Langmuir and the Freundlich models (Equations 1 and 2, respectively). 
 									     Equation 1.
		 	        					 	    Equation 2.
where qe (mmolg-1) is the amount adsorbed per carbon mass unit at the equilibrium, qm (mmolg-1) is the maximum adsorption capacity, Ce (mmolL-1) is the concentration of the pollutant after equilibrium, KL (Lmmol-1) is the Langmuir constant, KF (molkg-1) (molL-1)-n is the Freundlich constant, and n is the Freundlich exponent. 






Table S6. Nonlinear fitting of the Langmuir and Freundlich isotherm models to SMX and MNZ adsorption on the carbon adsorbents studied. 
	
	SMX
	MNZ

	
	C-KOH
	C-240
	C-120
	C-60
	C-30
	C-KOH
	C-240
	C-120
	C-60
	C-30

	LANGMUIR 

	KL a
	149.4
	30.71
	15.56
	343.4
	12.34
	17.24
	15.29
	36.64
	27.59
	34.50

	qmax.b
	1.85
	1.95
	1.39
	0.702
	0.246
	1.39
	1.37
	0.94
	0.92
	0.57

	%MRD
	18.4
	36.9
	4.21
	1867
	4.84
	4.67
	1.70
	3.35
	0.001
	0.004

	 χ2
	0.020
	0.053
	0.002
	0.011
	0.0001
	0.002
	0.001
	0.001
	0.014
	0.006

	RSS
	0.090
	0.267
	0.007
	0.064
	0.001
	0.010
	0.004
	0.004
	0.069
	0.029

	FREUNDLICH

	KF c
	3.490
	2.716
	1.687
	0.7535
	0.2435
	1.732
	1.525
	1.136
	1.003
	0.6365

	n
	0.27
	0.32
	0.34
	0.08
	0.24
	0.34
	0.28
	0.24
	0.21
	0.18

	%MRD
	6.58
	4.97
	16.4
	3.99
	4.76
	11.2
	5.16
	8.03
	6.49
	3.53

	 χ2
	0.012
	0.007
	0.025
	0.001
	0.0002
	0.016
	0.007
	0.007
	0.006
	0.001

	RSS
	0.052
	0.038
	0.113
	0.007
	0.001
	0.081
	0.035
	0.033
	0.029
	0.004

	a: KL, Lmmol-1
b: qm, mmolg-1
c: qmax., mmolg-1 c: values are reported considering in mmol L⁻¹ and in mmol g⁻¹



S4. Construction of the contour plot 
The contour plots represent adsorption uptake as a function of cumulative pore volume within selected pore-width intervals, with pore volume derived from pore-size distribution (PSD) analysis. For a fixed equilibrium concentration, uptake is calculated using the corresponding adsorption model and subsequently correlated with the pore volume for each pore-width domain. For every pore interval, the goodness of fit between pore volume and uptake is quantified using the adjusted coefficient of determination (adj-R²) and the residual sum of squares (RSS).
The resulting contour map visualises the distribution of these fitness values across the evaluated pore-width domains. An illustrative example of the contour plot construction is provided for an equilibrium concentration of 0.1 mmol L⁻¹.
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Figure S1. Correlation between the uptake of SMX for an equilibrium concentration of 0.1 mmolL-1 as a function of the size of the pores: (a) up to 0.7 nm, (b) up to 1.5 nm, (c) up to 2.0 nm, and (d) up to 3.0 nm. 

Table S7. Fitting parameters for the SMX uptake at an equilibrium concentration of 0.1 mmolL-1 as a function of the pore size distribution for pores of selected ranges. 
	Pore Size Range
	0.7 nm
	1.5 nm
	2.0 nm
	3.0 nm

	adj-R2
	0.5295
	0.9666
	0.9765
	0.9723

	RSS
	0.0594
	0.3593
	0.0560
	0.0002
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Figure S2. MNZ uptake for equilibrium concentrations of 0.1 mmolL-1 as a function of the volume of pores below (a) 0.7 nm, (b) 1.5 nm, (c) 2.0 nm, and (d) 3.0 nm.

Table S8. Fitting parameters for the MNZ uptake for Ceq 0.1 mmolL-1 as a function of the volume of pores plots for 0.7, 1.5, 2.0 and 3.0 nm.
	
	0.7 nm
	1.5 nm
	2.0 nm
	3.0 nm

	R2
	0.1266
	0.8414
	0.9124
	0.9115

	RSS
	0.1236
	0.0224
	0.0124
	0.0125



image5.emf
0.16 0.18 0.20 0.22 0.24 0.26

0.4

0.5

0.6

0.7

0.8

0.9

1.0

 Diameter < 0.7 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


image6.emf
0.3 0.4 0.5 0.6

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

 Diameter < 1.5 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


image7.emf
0.3 0.4 0.5 0.6 0.7

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

 Diameter < 2.0 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


image8.emf
0.2 0.3 0.4 0.5 0.6 0.7

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

 Diameter < 3.0 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


image1.emf
0.16 0.18 0.20 0.22 0.24 0.26

0.0

0.1

0.2

0.3

0.4

0.5

0.6

 Diameter < 0.7 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


image2.emf
0.3 0.4 0.5 0.6

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

 Diameter < 1.5 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


image3.emf
0.3 0.4 0.5 0.6 0.7

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

 Diameter < 2.0 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


image4.emf
0.2 0.3 0.4 0.5 0.6 0.7

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

 Diameter < 3.0 nm

Uptake (mmolg

-1

)

Pore volume (cm

3

g

-1

)


