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Fig. S1. The 1H NMR spectra of calix-3.

1H-NMR (400 MHz, CDCl3): δ (ppm) 7.59 (s, 2H, OH), 7.11 (s, 4H, ArH), 6.95 (s, 4H, ArH), 

6.79 (s, 2H, ArH), 6.70 (s, 2H, ArH), 4.79 (s, 4H, OCH2), 4.53 (d, 4H, ArCH2Ar), 3.91 (s, 6H, 

OCH3), 3.46 (d, 4H, ArCH2Ar). Anal. Calcd for C34H32O8: C, 71.82; H, 5.67; O, 22.51; 

Found: 72.91; H, 5.08; O, 22.01.
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Fig. S2. EDS mapping of the calix-3 (a) and CBOS (b).
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Fig. S3. SEM images of mesoporous silica (a), calix-3 (b), CBOS (c).
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Fig. S4. The BET plot and analysis data for calix-3 precursor.
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Fig. S5. The BET plot and analysis data for CBOS precursor.
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Table S1. ANOVA results of the quadratic surface model for the benzene adsorption process.

Source Sum of 
Squares

Degree of 
Freedom 

Mean 
Square F-value p-value

Model 6.722E+05 9 74688.59 81.89 < 0.0001 significant
X1-Time 2.238E+05 1 2.238E+05 245.42 < 0.0001
X2-Concentration 1.627E+05 1 1.627E+05 178.36 < 0.0001
X3-Temperature 55919.32 1 55919.32 61.31 < 0.0001
X1 X2 10989.03 1 10989.03 12.05 0.0060
X1 X3 5371.66 1 5371.66 5.89 0.0356
X2 X3 127.20 1 127.20 0.1395 0.7166
X1² 1.062E+05 1 1.062E+05 116.46 < 0.0001
X2² 1.098E+05 1 1.098E+05 120.37 < 0.0001
X3² 35291.14 1 35291.14 38.70 < 0.0001
Residual 9120.21 10 912.02 - -
Lack of Fit 122.79 5 122.79 0.1269 0.8215 insignificant
Pure Error 6.25 5 1.25 - -
Cor Total 6.813E+05 19 - - -
R2 = 0.9866, Adjusted R2= 0.9746, Predicted R2 = 0.8994, Adequate Precision = 28.2665

Table S2. ANOVA results of the quadratic surface model for the toluene adsorption process.

Source Sum of Squares Degree of 
Freedom

Mean 
Square F-value p-value

Model 8.065E+05 9 89606.56 72.92 < 0.0001 significant
X1-Time 2.661E+05 1 2.661E+05 216.53 < 0.0001
X2-Concentration 2.082E+05 1 2.082E+05 169.43 < 0.0001
X3-Temperature 60054.58 1 60054.58 48.87 < 0.0001
X1 X2 14377.84 1 14377.84 11.70 0.0065
X1 X3 6191.06 1 6191.06 5.04 0.0486
X2 X3 0.0003 1 0.0003 2.543E-07 0.9996
X1² 1.339E+05 1 1.339E+05 108.98 < 0.0001
X2² 1.264E+05 1 1.264E+05 102.83 < 0.0001
X3² 34457.52 1 34457.52 28.04 0.0003
Residual 12288.28 10 1228.83 - -
Lack of Fit 117.58 5 117.58 0.1023 0.9510 insignificant
Pure Error 1.05 5 0.2097 - -
Cor Total 8.187E+05 19 - - -
R2 = 0.9850, Adjusted R2= 0.9715, Predicted R2 = 0.8854, Adequate Precision = 26.9512


