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Figure Sl 1: Effect of contact time and initial concentration on the adsorption isotherms of: (a)
MB at pH 8; and (b) MO at pH 2.5 onto Acticarbone® at 25°C.
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Figure SI 2: Same as Fig. SI 1 but onto Cecalite®.
40
32+
36 (€) () .
and 28+
321 —=— C=05 mg/L —=— C=05 mg/L
28- sarrr>d o C=lomglL| 24 e C=10mg/L
=) C=20 mg/! —A— C=20 mg/L
5241 A= C=20ma/Ll 5204 _
2 _ 9 —v— C=30 mg/L
0’20 —v—-C=30mg/L| © C=40 mall.
Eo N 4000009 * C=40mg/L %16' -« C=50 mg/L
T 16 ::v,v,vvvvvvvvﬂv+ C=50mg/L| S, ] PO O e o 22 C=60 mglL
124 —»— C=60 mg/L i v vV Y V¥V vvvv—e— C=70 mg/L
g —e— C=70 mg/L 8+ v —*— C=80 mg/L
—*— C=80 mg/L
4 0000000000000000000 4117
O T T T T 0 T T T T T T
0 100 200 300 400 500 0 100 200 300 400 500
Time (min) Time (min)

Figure SI 3: Same as Fig. SI 1 but onto F200.
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Figure SI 4: BSf (1,a) kinetics model applied to the adsorption of: (a,c and e) MB; and (b,d
and f) MO onto: (a,b) F200; (c,d) Acticarbone®; and (e,f) Cecalite® for different
temperatures and pH (Cy=10 mg/L).
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Figure SI 5: Variation of BSf (1,a) parameters (zc and «) determined by adsorption of:
(a,b,e f,i,j) MB; and (c,d,g,h,k,I) MO onto: (a,b,c,d) F200; (e,f,g,h) Acticarbone®; and (i,j,k,I)
Cecalite® at different pH and temperatures (Co=10 mg/L).
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Figure S1 6: BG model applied to the adsorption isotherms of: (a,c and €) MB; and (b,d and f)
MO onto: (a,b) F200; (c,d) Acticarbone®; and (e,f) Cecalite® for different temperatures and
pH.



Table SI 1: Effect of pH and temperature on the adsorbed amount onto ACs of: (a) MB; and

(b) MO, both at Co=10 mg/L.

T(°C) | pH | ge MB adsorption quantity (mg/g) ge MO adsorption quantity (mg/g)
F200 | F300 | Acticarbone | Cecalite | F200 | F300 | Acticarbone | Cecalite

25 25322 | 3.18 3.22 2.27 3.21 | 3.15 3.22 1.95
25 5 | 339 333 3.28 2.77 3.16 | 3.06 3.19 1.74
25 8 | 342 | 3.39 3.38 2.86 2.92 | 3.00 2.78 1.74
35 251333 | 3.29 3.38 2.28 3.26 | 3.22 3.24 2.28
35 5 | 340 | 3.37 3.39 2.78 3.19 | 3.27 3.21 1.93
35 8 | 3.44 | 3.42 3.42 2.88 3.11 | 3.23 3.19 1.88
50 |25 338|332 3.44 328 | 333|351 3.33 2.59
50 5 | 3.64 | 3.53 3.64 328 | 331|349 3.23 2.58
50 8 | 391 | 3.84 3.71 3.35 3.28 | 3.25 3.21 2.39




Table SI 2: Thermodynamic parameters for the adsorption of MB and MO onto the four

activated carbons at different pH and temperatures (Co=10 mg/L).

AG® (kJ.mol™)

Samples Dye H | AH° (kJ.mol? AS° (J.molt.K?
P Y P ( ) ( ) 298 308 323
25 170.02 587.09 -6.00 -8.91 -11.59
MB 5 40.59 162.42 -7.46 -10.06 -13.45
8 9.71 71.74 -11.66 -12.42 -20.45
F200
25 390.14 168.55 -10.73 -13.40 -16.42
MO 5 85.72 313.51 -7.19 -11.75 -15.14
8 105.49 375.23 -7.24 -8.46 -15.02
25 81.46 297.35 -5.65 -12.81 -13.41
MB 5 62.55 236.23 -8.39 -9.26 -14.18
8 46.25 215.47 -17.71 -20.57 -23.15
F300
25 26.78 121.45 -9.08 -11.23 -16.04
MO 5 97.24 348.80 -5.98 -11.47 -14.85
8 111.68 394.15 -6.30 -8.77 -12.19
25 195.81 667.11 -4.50 -6.96 -11.57
MB 5 89.30 317.20 -5.95 -7.12 -13.73
) 8 60.95 223.48 -6.10 -7.11 -20.85
Acticarbone
25 46.61 185.96 -8.98 -10.36 -24.21
MO 5 57.69 215.40 -6.28 -9.06 -13.59
8 211.23 726.61 -6.25 -10.89 -11.71
25 146.42 499.17 -2.01 -4.82 -12.25
MB 5 133.55 452.74 -1.98 -7.93 -13.17
) 8 53.81 204.11 -7.19 -8.75 -14.57
Cecalite
2.5 22.69 76.48 -1.95 -3.65 -5.20
MO 5 30.25 101.71 -0.19 -0.84 -2.70
8 36.20 128.54 -0.18 -0.72 -2.07




Table SI 3. BSf parameters determined by adsorption of MB and MO onto F300 at different

pH and temperatures (Co=10 mg/L).

Dye T°C pH Oe.Bst c o x R’
2.5 3.83 16.69 0.92 7.80.10° 0.9999
25 5 3.64 14.02 0.97 5.37.10° 0.9999
8 3.22 12.14 1.07 1.54.10° 0.9999
2.5 3.29 15.51 1.12 3.06.10° 0.9999
MB 35 5 3.38 13.41 1.04 7.63.10° 0.9999
8 3.39 11.28 0.97 2.32.10° 0.9999
2.5 3.42 9.79 1.02 1.47.10° 0.9999
50 5 3.33 7.33 0.97 6.97.10° 0.9999
8 3.32 6.23 0.80 4.87.10° 0.9999
2.5 3.14 16.78 1.13 6.60.10" 0.9989
25 5 3.29 17.80 0.95 2.86.10° 0.9999
8 3.28 20.16 0.92 3.56.10° 0.9999
25 3.22 11.70 1.07 1.26.10* 0.9998
MO 35 5 3.28 14.90 0.93 1.74.10° 0.9999
8 3.26 14.663 0.92 1.93.10° 0.9997
2.5 3.25 8.25 0.81 1.25.10° 0.9998
50 5 3.49 10.89 0.67 2.10.10" 0.9997
8 3.51 10.88 0.71 1.57.10° 0.9998

Table Sl 4: Same as Table SI 2 but for F200.

Dye T°C pH Oe.Bst c o e R’
2.5 3.92 38.56 0.94 3.50.10-4 0.9997
25 5 3.73 33.82 0.97 3.18.10-4 0.9995
8 3.27 23.18 1.07 4.71.10-4 0.9992
2.5 3.33 21.37 1.19 1.31.10-4 0.9998
MB 35 5 3.39 18.61 1.12 3.70.10-5 0.9999
8 3.43 17.93 1.12 3.18.10-4 0.9997
2.5 3.40 11.57 1.20 3.20.10-5 0.9999
50 5 3.42 12.94 1.14 9.18.10-5 0.9999
8 3.38 11.04 1.09 1.18.10-4 0.9999
25 3.26 19.61 1.30 6.80.10-5 0.9999
25 5 3.29 20.09 1.02 1.06.10-4 0.9998
8 3.33 21.39 1.01 3.44.10-5 0.9999
2.5 3.22 16.04 1.05 5.79.10-4 0.9999
MO 35 5 3.21 16.82 1.09 2.04.10-5 0.9997
8 3.23 19.59 1.04 9.12.10-5 0.9998
2.5 3.47 9.97 0.65 5.82.10-4 0.9992
50 5 3.33 11.88 0.88 3.90.10-4 0.9994
8 3.52 12.78 0.73 3.54.10-4 0.9995




Table SI 5: Same as Table Sl 2 but for Acticarbone®.

Dye T°C pH Oe.Bst c o i R’
2.5 3.89 25.14 1.01 1.26.10% | 0.9999
25 5 3.46 24.16 1.03 3.25.10% | 0.9996
8 3.23 21.36 1.07 6.21.10* | 0.9992
2.5 3.38 13.18 1.27 6.46.10° | 0.9999
MB 35 5 3.42 12.49 1.21 6.77.10° | 0.9999
8 3.28 12.95 1.26 5.06.10° | 0.9999
2.5 3.38 10.95 2.15 2.93.10” 1
50 5 3.44 9.96 1.33 2.73.10” 1
8 3.39 9.12 1.37 1.28.10° 1
2.5 3.17 15.70 0.95 1.39.10* | 0.9998
25 5 3.29 18.98 1.05 4.46.10° | 0.9999
8 3.36 19.69 1.02 1.41.10"* 0.9998
25 3.28 10.63 0.98 1.40.10* | 0.9998
MO 35 5 3.23 12.41 1.19 2.28.10* | 0.9996
8 3.25 12.44 1.03 7.63.10° | 0.9999
2.5 3.53 2.86 0.32 28.30.10" | 0.9958
50 5 3.34 7.87 0.74 7.32.10"* 0.9988
8 3.53 7.98 0.73 4.83.10% | 0.9993

Table Sl 6: Same as Table S| 2 but for Cecalite®.

Dyes | T°C | pH st w a L R’
25 5.26 695.82 0.55 4.76.10" | 0.9993
25 5 5.62 611.37 0.62 2.81.10% | 0.9994
8 5.46 596.67 0.58 2.87.10" | 0.9995
2.5 5.80 630.06 0.69 2.72.10" | 0.9994
MB 35 5 4.28 240.12 0.61 5.49.10* | 0.9994
8 3.52 127.27 0.92 10.60.10* | 0.9991
2.5 3.98 131.93 0.62 6.05.10* | 0.9994
50 5 3.83 107.78 0.67 3.18.10% | 0.9997
8 3.53 84.57 0.76 37.70.10" | 0.9966
25 2.71 303.27 0.59 1.65.10" | 0.9995
25 5 251 353.52 0.64 2.74.10% | 0.9991
8 2.90 523.24 0.61 1.64.10% | 0.9994
2.5 2.23 147.56 1.03 0.32.10% | 0.5894
MO 35 5 2.91 238.81 0.63 3.77.10% | 0.9992
8 3.04 450.48 0.58 2.01.10% | 0.9994
25 2.88 133.79 0.66 1.18.10" | 0.9998
50 5 3.45 257.09 0.61 6.71.10% | 0.9999
8 3.79 455.93 0.58 9.42.10" | 0.9998




Table SI 7: BG parameters determined by adsorption of MB and MO onto F300 at different

pH and temperatures.

Dye | T°C pH Oe.max a b Y R?
25 31.39 0.48 3.49 1.41 0.9844
25 5 28.67 0.72 3.18 1.49 0.9840
8 23.37 0.93 2.37 1.58 0.9764
25 28.33 0.96 2.61 1.76 0.9776
MB 35 5 26.33 1.06 2.01 1.28 0.9840
8 27.10 1.57 1.60 2.22 0.9730
2.5 28.84 1.29 1.85 1.31 0.9863
50 5 34.05 1.76 0.97 5.70 0.9439
8 27.89 2.15 0.20 4.44 0.9603
25 30.68 1.06 2.49 0.80 0.9930
25 5 32.20 0.99 5.43 0.27 0.9969
8 30.27 0.98 8.74 0.13 0.9986
25 29.23 1.09 2.34 0.61 0.9943
MO 35 5 35.95 1.04 4.77 0.36 0.9968
8 41.52 1.01 6.81 0.51 0.9954
25 33.67 1.26 0.79 1.43 0.9897
50 5 29.59 1.05 1.03 1.19 0.9898
8 29.18 1.00 3.17 0.64 0.9938

Table SI 8: Same as Table S| 6 but for F200.

Dye T°C pH Ce.max a b 2 R2

X

2.5 32.08 0.90 3.73 0.29 0.9969

25 5 31.70 1.15 3.01 0.45 0.9951

8 29.48 1.20 2.92 0.67 0.9926

2.5 37.93 1.02 2.47 0.42 0.9957

MB 35 5 31.29 1.23 2.20 0.71 0.9924
8 22.75 1.42 2.19 0.71 0.9897

2.5 21.99 1.08 2.22 0.81 0.9875

50 5 22.85 1.37 1.99 0.67 0.9898

8 22.23 1.48 1.18 1.34 0.9810

2.5 42.83 0.98 2.34 1.06 0.9914

25 5 33.07 0.94 4.96 1.13 0.9915

8 43.53 0.76 8.36 0.23 0.9980

2.5 32.61 1.10 2.25 0.40 0.9968

MO 35 5 35.96 1.09 4.32 0.41 0.9965
8 33.32 1.02 5.44 0.57 0.9948

2.5 28.24 1.99 1.45 0.52 0.9951

50 5 28.99 1.17 291 0.09 0.9992

8 30.22 1.01 3.76 0.15 0.9985




Table SI 9: Same as Table Sl 6 but for Acticarbone®.

Dye | T°C pH Oe.max a b x R?
2.5 39.84 0.58 11.17 0.04 0.9995
25 5 25.54 0.72 8.37 0.27 0.9893
8 20.54 1.14 3.56 1.41 0.9714
25 21.50 0.68 10.26 0.71 0.9847
MB 35 5 22.77 0.81 7.17 0.60 0.9889
8 28.40 1.46 2.28 0.18 0.9979
2.5 27.72 0.89 2.34 1.05 0.9897
50 5 21.30 0.99 0.86 0.16 0.9972
8 21.71 2.18 0.57 3.38 0.9475
25 28.56 0.97 2.06 1.24 0.9884
25 5 25.61 0.93 478 0.17 0.9980
8 30.80 0.76 5.40 0.20 0.9982
25 35.71 1.26 1.02 0.87 0.9939
MO 35 5 32.14 1.18 3.40 0.34 0.9967
8 37.93 1.08 5.01 0.71 0.9939
25 29.03 2.23 0.97 0.63 0.9948
50 5 27.88 1.52 2.80 1.35 0.9879
8 25.42 1.17 3.03 0.94 0.9879

Table SI 10: Same as Table Sl 6 but for Cecalite®.

Dye | T°C | pH Ge.max a b e R’
25 | 1556 | 0.38 | 9.99 185 0.9063

25 5 1418 | 049 | 921 1.03 0.0188

8 1225 | 067 | 804 0.69 0.9453

25 | 1423 | 074 | 961 112 0.9436

MB | 35 5 17.08 | 080 | 891 1.36 0.9529
8 1396 | 083 | 7.1 0.94 0.9529

25 | 1637 | 076 | 860 0.42 0.9768

50 5 16.33 | 0.89 | 7.38 0.59 0.9746

8 1730 | 098 | 5.24 0.83 0.9714

25 | 2424 | 082 | 10.03 0.30 0.9950

25 5 1832 | 081 | 2032 0.11 0.9968

8 17.77 0.71 28.77 0.05 0.9982

25 | 2579 | 083 | 9.05 0.25 0.9962

MO | 35 5 2750 | 0.83 | 13.44 0.05 0.9992
8 3299 | 0.75 | 2581 0.11 0.9981

25 | 2600 | 122 | 748 0.41 0.9936

50 5 2623 | 119 | 1091 0.27 0.9956

8 26.19 | 0.89 | 13.73 0.08 0.9985




