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SORPTION ABILITY OF MODIFIED NANO-CARBON MATERIALS

Abstract. In this work expanded graphite (EG) and carbonized rice husk (CRH) were obtained by heat
treatment at different temperatures and by using different activating conditions. The samples were tested as sorbent
for oil in water. The oil removal efficiency of carbonized rice husks and expanded graphite, were studied as an
adsorbent for the removal of emulsified oils from wastewater. Results showed that the oil removal efficiency
increased to 10-15 % in the case of EG samples after base leaching. As concerns as the carbonized rice husk samples
the adsorption capacities are similar and no particular variation with the activation temperature are detected. As a
general result the carbonization process induced an increase of the adsorption capacities.Samples were purified and
characterized by SEM-EDAX, FTIR, elemental analysis, Proximate analysis and ICP MS.
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Introduction

Oil and oil-derivative are the most dangerous water contaminants in Kazakhstan. The oil pollution
causes serious environmental problems to aquatic organisms and humans due to the high toxicity of many
oil components|8]. The removal of oil and oil-derivative from wastewater by adsorption on solid sorbents
is one feasible option to purify waters. To this aim we have prepared solid carbon-based sorbents by heat
treatment of natural graphite and rice husk[1]. The aim of my internship at IRC-CNR was the
characterization of these materials and the collection of preliminary data about their oil adsorption
capacity.

1. MATERIALS AND METHODS

Sample preparation

Natural graphite (NG) of the Zavalievsky deposit of Ukraine has been used (Zavalievsky Graphite
Ltd., Ukraine, Kiev). Natural flake graphite, grade GTO-92, consist of 92.8 wt.% in carbon. Rice husk
(RH) has been recovered from a deposit of the filed Kyzylorda in Kazakhstan. EG has been produced at
al-Farabi University of Kazakhstan by a heat treatment method (Fig. 1). This is a very simple method in
which a mechanical mixture of natural graphite and crystalline zinc nitrate hydrate (Zn(NQs), x 6H,0) has
been heated in air in a muffle furmace for 20 minutes at variable final temperature. The experimental
conditions are listed in the Table 1.
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Figure 1 - Scheme of the synthesis of the expanded graphite







