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Study thorium adsorption from aqueous solution with functionalized
graphene oxide in fixed-bed column

F. Zahakifar, F. Khanramaki

Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.
Box: 11365-8486 Tehran- Iran.

Abstract:
In this research, thorium adsorption ability was investigated by functionalized graphene oxide

adsorbent in fixed-bed column. The effect of flow rate (1 to 10 mL/min), the height of the
adsorbent bed (2 to 8 cm) and the initial concentration of solution (50 to 500 mg/L) parameters
on the breakthrough curve was investigated. By increasing the flow rate and decreasing the height
of the adsorbent bed, the breaking time of the curve decreases and the column becomes saturated
sooner. The reduction in the inlet flow rate and the increase in the height of the bed, by increasing
the residence time for better penetration or interaction and more access to the connection sites for
ion adsorption, led to the improvement of the column performance. The results showed that
increasing the concentration from 50 to 500 mg/L decreases the curve breaking time. Fitting the
experimental data with the Thomas model showed that this model has a good match with the data.
The results of this research showed that functionalized graphene oxide adsorbent is a suitable
option for thorium adsorption from aqueous solutions in continuous mode.

Keywords: Absorption; Thorium; Fixed bed column; Functionalized graphene oxide.
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