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ABSTRACT

In this work we improved the efficiency of rubber chips in order to treat phenol-contaminated
water. The experiment was divided into two parts using batch system and adsorption columns.
Kinetics and equilibrium of adsorption were investigated in batch test. The rubber chips of size 0.5 x
0.5 cm”and 1.0 x1.0 cm” were compared and proved with kinetic models. It was found that the smaller
chips had higher rate of adsorption and followed the first order kinetic model so the chips of size 0.5 x
0.5 cm’ were used throughout the rest of the experiment. In order to increase effective surface area of
the chips, they were subsequently treated with either nitric acid and heated at 150 °C and 800 mbar or
treated with sulfuric acid and heated at the same temperature and pressure. It was found that the
adsorption capacity was most improved for nitric-treated chips, which is more than sulfuric-treated and
untreated chips, respectively. For dynamic adsorption, mini-column packed with gravels and chips
were used. The comparison was made for nitric-treated and untreated chips and the flow rate of the
phenol solution was varied to be 4.5 ml/min and 10 ml/min. The results showed that treated chips
could remove phenol better than the untreated chips and the removal of phenol at higher flow rate was
more efficient. When connecting one more column and using the same flow rate of 4.5 ml/min as for
the single column, the removal efficiency did not improve. The adsorption of phenol in the column did
not follow the typical breakthrough curve but showed the non-permanent attraction between phenol

and rubber chips so chips could be used to retard the flow of the phenol.





