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Abstract : Among various mass transfer models to express adsorption rates for any adsorption processes, the
linear driving force (LDF) model is used most. The present investigation aims at finding whether this model may
be applied to real adsorption process for separation and removal of benzene. Comparison of numerical
simulation results calculated by the LDF model with experimental data allowed us to find the mass transfer
coefficients that are most appropriate for a specific adsorption process. Various breakthrough curves were
obtained from experiments performed at many different temperatures and pressures, which in turn produced
suitable mass transfer coefficients. These dependencies of mass transfer coefficient on temperature and pressure
were represented by an Arrhenius type- and a power law type empirical equation, respectively.
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Figure 1. Schematic diagram of apparatus for dynamic adsorption experiment: 1. N,
cylinder; 2. VOCs reservoir; 3. MFC (mass flow controller); 4. LFC (liquid flow
controller); 5. CEM (controller evaporator); 6. TC (thermocouple); 7. column; 8. PT

(pressure transducer);

9. sampling port; 10. pump; 11. GC (gas chromatography; 12.

N; cylinder; 13. air cylinder; 14. H, cylinder; 15. GC data acquisition computer; 16.
TC, PT, MFC data acquisition computer; 17. PT indicator; 18. TC indicator.
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Breakthrough curves obtained from experimental
data (symbols) and simulations by the LDF
model (solid lines) and by the local equilibrium
model (dashed lines) for various inlet concentrations
of benzene.
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Figure 3. Experimental breakthrough curves and their

corresponding simulation results with the best
mass transfer coefficient at four different
temperatures of 30, 45, 60, and 75C.



Table 1. Mass transfer coefficients for benzene
at various temperatures and 1 atm

Temperature (C) k (sec”l)
30 0.003095
45 0.004095
60 0.004995
75 0.005895

Table 2. Mass transfer coefficients for benzene
at 30C and various pressures

Pressure (atm) k (sec’)
1 0.003095
2 0.002495
3 0.002095
4 0.001895
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Figure 4. Experimental breakthrough curves and their
corresponding simulation results with the best
mass transfer coefficient at four different
pressures of 1, 2, 3, and 4 atm.
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Figure 6. Pressure dependency of mass transfer coefficient
for benzene on activated carbon.
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