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The objective of this research was to study adsorption of reactive black 5
using activated carbon prepared from water hyacinth as an adsorbent. The
experiment was divided into four parts. Firstly, the physical properties of the
activated carbon were characterized using Automatic Surface Analyzer (BET), Fourier
Transform Infrared Spectrophotometer (FTIR), and Scanning Electron Microscope
(SEM) techniques. It was found that the activated carbon has specific surface area of
2,594m2/g and an average pore size of 2.37 nm. Secondly, the batch adsorption was
investigated. The dye removal percentage of the activated carbon was 97.18 %
higher than that of the unmodified water hyacinth. The dye uptake was quite
independent of the initial solution pH indicating that adsorption occurs due to
strongly hydrophobic interaction as a dominant interaction. As a result,the
dissociation of the functional groups on the surface of the adsorbent does not affect
adsorption. Adsorption isotherm follows Freundlich isotherm model than Langmuir
isotherm model revealing that adsorption occurs in multiple layers andthere is a
highly heterogeneous.Adsorbing dye RB5 reached equilibrium within 150 min. The
adsorption rate conforms to the pseudo-second order equation showing that the
step for occurring chemical reaction at the extemnal surface of the adsorbent is the
rate of limiting step. Thirdly, desorption cannot be achieved by using water, acid and



base as elution solvent showing that adsorption is an irreversible process. The dye

can be desorbed by using acetonitrile and desorption occurs maximum of
68.5%.Finally, adsorption in fixed bed column result shows that the maximum
adsorption capacity (qe) was 16.44 mg/g obtained at initial dye concentration of 200
mg/L, flow rate of 5 mL/min and 6 cm bed height. The activated carbon from water
hyacinth has shown high effective on dye removal from synthetic wastewater.
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