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Adsorption of phenol by spent FCC catalyst residue from
wastewater
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Abstract: The spent FCC catalyst powder (containing 2% rare earth) discharged from oil refinery was disposaled by acid
leaching and separation process firstly, and the rare earth and valuable metals from the catalyst dissolution in the leaching
solution were recovered separately. Then the spent FCC catalyst powder residue was washed with water and dried for the
analyse of the structure and the study of adsorption of phenol. The influences of adsorption time, initial Phenol
concentration, temperature and adsorption types on the sorption were investigated and the isothermal adsorption
characteristics on adsorption of Phenol in wastewater by spent FCC catalyst residue were studied. The results show that
the equilibrium time of this experiment is about 60 min; the Phenol adsorptive capacity is larger when 7.0<pH<8.0; the
adsorption amount of phenol increases with the increasing of phenol initial concentration; the effect of temperature on the
adsorption amount of phenol is significantly; the isothermal adsorption characteristics of phenol can be described by both
of the Freundlich equation and Langmuir equation, and the Langmuir equation is more accurate. The perfect maximal
equilibrium absorbance is 36.751 mg/g through calculation and the value measured in the experiment is 35.540 mg/g.
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Table 1 Chemical composition of the spent FCC catalyst

(mass fraction, %)
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Fig.1 XRD curves of spent FCC catalyst before and

after leaching
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Table 2 Surface area, pore volume and pore diameter of spent

FCC catalyst before and after acid leaching

Surface area, Pore volume, Pore diameter,

Catalyst Sprr/(m-g ) v, C ) d/nm
Before.ac1d 56.484 0.117 3.815
leaching
After 2.101d 60.638 0.123 3.821
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Fig.2 Adsorption isotherm curves of spent FCC catalyst

before and after leaching
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Fig.3 Different pore size distribution curves of spent FCC

catalyst under different leaching conditions
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Fig.4 Effect of adsorption time on phenol
adsorptive capacity (C;=100 mg/L)
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Fig.5 Effect of pH on phenol adsorptive capacity
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Fig.6 Influence of initial concentration C, of phenol on

adsorptive capacity
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Fig.7 Effect of the temperature on the phenol adsorptive
capacity (Cy=100 mg/L)
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Fig.8 Effects of the adsorption types and adsorption time on
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Fig.9 Adsorption isotherms fitting curve of phenol with

Freundlich equation
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Fig.10 Adsorption isotherms fitting curve of phenol with

Langmuir equation
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