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Adsorption performance and kinetics of organobentonite modified with graphene
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ABSTRACT A kind of novel modified organobentonite composite owning good adsorption effect and high recovery efficiency was
made to improve the adsorption property of organobentonite. Graphene was chosen to modify organobentonite. The modifying process
was conducted by microwave irradiation. The structure and adsorption properties of the adsorption material were studied and the mech—
anism of action was discussed. Organobentonite and the modified organobentonite were used to adsorb humic acid from water after
being characterized by scanning electron microscopy Fourier transform infrared spectrometry and X-ray diffraction analysis. It is found
that graphene and organobentonite composite uniformly and the basal spacing increases from 1. 37 to 2. 68 nm. The humic acid removal
rate reaches 95.52% under the conditions of the temperature of 25 °C  the pH value of 6 the composite dosage of 5 g*L ™" and the
adsorption time of 1 h. The adsorption data fits well the Langmuir isotherm model and the pseudo-second-order model the maximum
theoretical adsorption capacity of the composite is 52. 08 mgeg™" and the adsorption is an exothermic process. The graphene modified
organobentonite can be regenerated with NaOH and the regeneration efficiency reaches 86% after the fifth regeneration when the
NaOH concentration is 0. 1 mol*L ™",
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Table 1 Calculated kinetic parameters for pseudo first-order and second-order kinetic models for the adsorption of humic acid onto the graphene modified

organobentonite

Ge exp!
/(mg-L~") (mgeg™") ky /min ™! Ge ! (mgeg™") R ky /min ~! Go ca/(mgeg™") R
100 19. 11 0.0373 6.3095 0. 2766 0. 0027 19. 9601 0.9931
200 38.89 0. 0345 14. 1546 0.2971 0. 0070 38.9105 0.9915
300 57.21 0.0317 16. 5615 0.2744 0. 0080 57. 1428 0. 9967
20 7 )
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Fig.8 Simulated curves of the first-order plot ( a) and second-order plot ( b) for the adsorption of humic acid onto the graphene modified organobento—
nite
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Table 2  Isotherm constants and regression data of the Langmuir and Freundlich isothermal equations for the adsorption of humic acid onto the graphene
modified organobentonite
/C Langmuir Freundlich
‘ an/(mgeg™) o /(Lemg ) R e n K
25 52.08 0. 1527 0.9927 10. 8960 4. 0600 0. 9659
40 42.37 0. 1002 0.9971 11. 0331 3. 4867 0.9472
55 36. 10 0. 1035 0. 9964 14.7140 3.3921 0. 8813
2.4 NaOH
: NaOH
o OH™
NaOH ; NaOH
NaOH
10 o NaOH o
0.01 mol+L ™" 0.2 mol L™ 0. 1 mol+L™" NaOH
72.3% 94. 6% o
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Fig. 9 Simulated curves of the Langmuir ( a) and Freundlich ( b) isothermal equations for the adsorption of humic acid onto the graphene modified or—
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