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ab s t r ac t
In the presented study, the kinetics, equlibrium and thermodynamics of simultaneous sorption of 
4-chlorophenol (4-CP) and lead(II) (Pb(II)) from aqueous solutions are investigated and described.
The granular activated carbon Norit ROW 0.8 Supra was used as sorbent. The sorption process was
carried out at various temperatures (283, 293 K). The kinetic models, such as pseudo-first-order and
pseudo-second-order, and the Weber-Morris intraparticle diffusion model, were used to describe the
sorption rate and mechanism. Both the sorption of the Pb(II) and the 4-CP at 283 and 293 K tempera-
tures followed the pseudo-second-order kinetic model. The equilibrium data were analyzed by the
Langmuir, Freundlich, Redlich–Peterson and Langmuir–Freundlich models by using the non-linear
regression technique. The sorption equilibrium of both of the sorbates at 283 K on the Norit carbon was
best described by the Langmuir–Freundlich isotherm equation. At a temperature of 293 K the sorption 
of the Pb(II) was best described by the Redlich–Peterson isotherm equation (R2 = 0.9951), but in the
case of the 4-CP, the sorption was best described by both the Redlich–Peterson and the Freundlich
models. The equilibrium of the 4-CP sorption on the granular activated carbon was established faster
than the Pb(II) sorption. The presence of the 4-CP slowed down the Pb(II) sorption. The sorption of
the 4-CP and the Pb(II) on the granulated activated carbon has a positive character and is favourable.
Gibb’s free energy showed that the Pb(II) and 4-CP sorption are spontaneous processes. Proposed in
this paper is the manner of carrying out the research and the processing of the research results which
can be applied to other multicomponent water pollution systems.
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