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Relationship between adsorption capacity of No. 2 oil and adsorption time on (a) MOF-derived porous carbon and (b) powdered

activated carbon
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Fig. 2 Quasi-first-order kinetic nonlinear fitting curves of (a) MOF-derived porous carbon and (b) powdered activated carbon on

adsorption of No. 2 oil
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Fig. 3 Quasi-second-order kinetic fitting curves of (a) MOF-derived porous carbon and (b) powdered activated carbon on

adsorption of No. 2 oil
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Fig. 4 Influence of (a) MOF-derived porous carbon concentration and (b) powdered activated carbon concentration on

adsorption of No. 2 oil
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Fig. 5 Nonlinear fitting of Langmuir isotherms of (a) MOF-derived porous carbon and (b) powdered activated carbon

at three temperatures
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Fig. 6 Nonlinear fitting of Freundlich isotherms of (a) MOF-derived porous carbon and (b) powdered activated carbon

at three temperatures
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Fig. 7 Nonlinear fitting of Temkin isotherms of (a) MOF-derived porous carbon and (b) powdered activated carbon at three temperatures
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Table 3 Adsorption isotherm parameters of No.2 oil adsorbed by MOF-derived porous carbon
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298 440.49 0.04 0.978 50.49 0.47 0.950 0.34 23.07 0.981
308 429.71 0.03 0.943 35.54 0.49 0.906 0.20 24.50 0.961
318 384.46 0.02 0.956 30.00 0.48 0.900 0.17 26.48 0.948
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318 1 876.26 0.003 0.842 6.21 0.91 0.835 0.06 13.30 0.907
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Table 5 Thermodynamic parameters of MOF-derived porous

carbon and activated carbon for adsorption of No.2 oil
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Influence of different pH values on adsorption of No. 2 oil by (a) MOF-derived porous carbon and (b) powdered activated carbon
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Study on adsorption behavior of No. 2 oil by MOF-derived porous carbon and activated carbon
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Abstract: The adsorption characteristics of MOF-derived porous carbon and powdered activated carbon for No.2 oil
were systematically investigated. The effects of adsorption time, adsorbent dosage, temperature, and pH on their adsorption
performance were examined in detail, and the adsorption mechanisms were thoroughly discussed. Results demonstrate
that MOF-derived porous carbon exhibits superior pH tolerance compared to powdered activated carbon. Under optimal
conditions, the equilibrium adsorption capacities of MOF-derived porous carbon and powdered activated carbon for
No.2 oil reach 224.95 mg/g and 194.86 mg/g, respectively. Adsorption kinetic analysis reveals that both follow the pseudo-
second-order kinetic model with correlation coefficients R* > 0.999. Thermodynamic studies indicate that the adsorption
of No.2 oil by MOF-derived porous carbon is an exothermic process dominated by physical adsorption.
Keywords: No.2 oil; MOF-derived porous carbon; activated carbon; adsorption; kinetics; thermodynamics



