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Figure S1. a) Nitrogen isotherms at -196 °C, adsorption-open symbols; 

desorption-closed symbols. (b) BJH pore size distribution obtained from N2 

desorption isotherms. Samples: ■ Fe3O4+C, and ▲ CoFe2O4+C. 

 

Figure S2. TEM images. Samples: a) Fe3O4+C, and c) CoFe2O4+C 
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Figure S3. TGA curves in air. Samples: ■ Fe3O4+C, and ▲ CoFe2O4+C. 

 

Figure S4. Zeta potentials of ■ Fe3O4+C, and ▲ CoFe2O4+C as a function of pH 
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Table S1. Analysis of variance (ANOVA). Factor: Contact time 

Adsorption of Pb(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 539349.2 1 539349.2 8256.372 0.000000 

Contact time 119520.9 5 23904.2 365.926 0.000000 

Error 392.0 6 65.3   

Adsorption of Pb(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 1504960 1 1504960 8370.938 0.000000 

Contact time 308341 5 61668 343.012 0.000000 

Error 1079 6 180   

Adsorption of Pb(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 374499.9 1 374499.9 6563.955 0.000000 

Contact time 105039.0 4 26259.7 460.261 0.000001 

Error 285.3 5 57.1   

Adsorption of Cd(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 37169.75 1 37169.75 6437.876 0.000000 

Contact time 11357.40 4 2839.35 491.781 0.000001 

Error 28.87 5 5.77   

Adsorption of Cd(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 172134.4 1 172134.4 6567.728 0.000000 

Contact time 48153.3 4 12038.3 459.318 0.000001 

Error 131.0 5 26.2   

Adsorption of Cd(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 29512.06 1 29512.06 6415.316 0.000000 

Contact time 9153.05 4 2288.26 497.421 0.000001 

Error 23.00 5 4.60   
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Table S2. Analysis of variance (ANOVA). Factor: Initial concentration of metal 

Adsorption of Pb(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 11532816 1 11532816 21736.59 0.000000 

metal concentrations 2774110 15 184941 348.57 0.000000 

Error 7428 14 531   

Adsorption of Pb(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 547677.1 1 547677.1 14814.60 0.000000 

metal concentrations 213985.5 11 19453.2 526.21 0.000000 

Error 443.6 12 37.0   

Adsorption of Pb(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 104500.7 1 104500.7 12774.28 0.000000 

metal concentrations 22682.9 8 2835.4 346.60 0.000000 

Error 73.6 9 8.2   

Adsorption of Cd(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 185308.7 1 185308.7 13819.63 0.000000 

metal concentrations 83094.9 11 7554.1 563.36 0.000000 

Error 147.5 11 13.4   

Adsorption of Cd(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 126564.0 1 126564.0 11053.63 0.000000 

metal concentrations 44060.4 9 4895.6 427.56 0.000000 

Error 114.5 10 11.4   

Adsorption of Cd(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 43440.33 1 43440.33 6683.128 0.000000 

metal concentrations 18020.67 5 3604.13 554.482 0.000000 

Error 39.00 6 6.50   
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Table S3. Analysis of variance (ANOVA). Factor: pH 

Adsorption of Pb(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 1132740 1 1132740 6356.205 0.000000 

pH 65545 3 21848 122.598 0.000216 

Error 713 4 178   

Adsorption of Pb(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 1077730 1 1077730 5427.324 0.000000 

pH 257487 3 85829 432.225 0.000018 

Error 794 4 199   

Adsorption of Pb(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 1029613 1 1029613 5385.355 0.000000 

pH 255932 3 85311 446.215 0.000017 

Error 765 4 191   

Adsorption of Cd(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 403637.0 1 403637.0 6216.254 0.000000 

pH 32969.2 3 10989.7 169.249 0.000114 

Error 259.7 4 64.9   

Adsorption of Cd(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 392456.0 1 392456.0 5512.909 0.000000 

pH 86215.8 3 28738.6 403.697 0.000020 

Error 284.8 4 71.2   

Adsorption of Cd(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 361887.8 1 361887.8 5459.882 0.000000 

pH 83787.3 3 27929.1 421.373 0.000019 

Error 265.1 4 66.3   
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Table S4. Analysis of variance (ANOVA). Factor: reuse cycle 

Adsorption of Pb(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 349854.3 1 349854.3 4528.536 0.000000 

cycle 169611.6 3 56537.2 731.821 0.000006 

Error 309.0 4 77.3   

Adsorption of Pb(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 432081.1 1 432081.1 5728.037 0.000000 

cycle 75128.1 3 25042.7 331.988 0.000030 

Error 301.7 4 75.4   

Adsorption of Pb(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 297042.6 1 297042.6 6491.252 0.000000 

cycle 10650.7 3 3550.2 77.583 0.000532 

Error 183.0 4 45.8   

Adsorption of Cd(II) onto C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 565580.5 1 565580.5 6721.743 0.000000 

cycle 189.9 3 63.3 0.752 0.575537 

Error 336.6 4 84.1   

Adsorption of Cd(II) onto Fe3O4+C 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 588282.7 1 588282.7 6723.288 0.000000 

cycle 62.3 3 20.8 0.237 0.866447 

Error 350.0 4 87.5   

Adsorption of Cd(II) onto CoFe2O4+C. 

Effect SS Degr. of 
Freedom 

MS F p 

Intercept 453659.1 1 453659.1 6480.564 0.000000 

cycle 17041.3 3 5680.4 81.145 0.000487 

Error 280.0 4 70.0   

 


