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INTRODUCTION

Efficient recovery of caffeine from large quantities of
processing solutions and industrial wastewaters is of particular
importance to protect the environment. [1, 2] Oxidized carbons
and biochars are excellent adsorbents for the removal of various
toxic substances because of their large surface aera, and the
high affinity of their surface-active groups for pollutants. In
addition, they are economical and environmentally friendly. [3]

The present study deals with the adsorption of caffeine (
CAF) by oxidized biochar prepared from palm tree fibers (OPT).
Carbonization and following oxidation of these fibers, leads to a
very stable tubular/porous material with increased surface area
and number of active sites, which negatively charged for pH > 3
resulting in an increased affinity for the positively charged
caffeine molecule in the near neutral pH region. [4]

EXPERIMENTAL

Oxidized activated biochar used in this study as adsorbent
material was obtained of palm tree fibers.

All experiments were performed at pH 4 in aqueous solutions, at
room temperature (22 + 3 °C) under ambient atmospheric
conditions. The pH in the test solutions was adjusted by addition of
HCIO, or NaOH.
he caffeine adsorption was examined at various conditions e.g.
pH, contact time, temperature, and ionic strength. The pH was
varied between 2 and 6, the amount of adsorbent was 0.1 g, the
lonic strength between 0.2 M and 1 M, and the temperature
between 25 and 50 °C. The measurement of the caffeine
concentration in solution was performed using ultraviolet
spectrophotometry. Characterization of activated biocarbon after
CAF adsorption was performed by FTIR spectroscopy.

RESULTS AND DISCUSSION
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» The results of the present study confirmed the ability of oxidized biochar fibers from
palm tree to act as efficient adsorbents for the removal of caffeine from waters.

» At pH 3 the adsorption efficiency reached a maximum value (g, = 10.2 mg/g)) and
the temperature increase had a negative effect indicating on a exothermic process.

» The adsorption follows rather the pseudo-second-order kinetic model and the
equilibrium data were well fitted by both, the Langmuir and Freundlich adsorption

iIsotherm models. 3
» The formation of the outer-sphere complexes on the biochar surface is indicated by
FTIR spectroscopic measurements. 4

» The combination with other adsorbents could improve the adsorption capacity.
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