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Abstract
Dyes in the aquatic systems is really a serious environmental problem, which
may affect the environmental awareness and the economical point of view.
The use of low-cost and eco-friendly adsorbents has been investigated as an
ideal alternative to the current expensive methods of removing textile dyes
from wastewater. This study try to find out the feasibility of using seaweed
for removal of synthetic dye from aqueous solutions. The characteristics of
adsorption of methylene blue (MB), Crystal Violet (CV) and Methyl Green
(MG) dyes onto seaweed as bio adsorbents were investigated. UV
spectrophotometer technique was used for the measurement of concentration
of dye before and after adsorption. A spectroscopic analysis was done to a
fourier transform of the seaweed the results showed the existence of
hydroxyls, thiol, carbonyls, alkyl, Sulfonyl, carboxylic acid and amines.
While the scanning electron microscopic image displayed the gradual
formation of cavities and open pores on the surface. Batch adsorption
experiments were carried out for the adsorption of the dyes molecule from
aqueous solution onto the seaweed at a variable effect of different parameters
like pH (2-9), initial concentration of dye (2.5 to 80 mg/L), contact time (5 to
180 min), adsorbent dosage (0.05 to 0.3 g), temperature (20, 30, 40, 50 °C),
and particle size (100, 150, 300 micron). The effect of light and foreign ions
on the adsorption process was also studied. The results of this study showed
that the seaweed was able to remove up to (96.9% of MB, 92.6% of CV, and
80.62% of MG) from solutions with initial dye concentrations 10 ppm and
0.15g mass of adsorbent, time average of 3h, 100 micron of seaweed and
initial pH of 3. The effect of temperature on adsorption process was also
studied and the results showed that the adsorption decreases when
temperature increasing. The best temperature for best adsorption was 20°C.
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Thermodynamic parameters, AG°, AH®, and AS°, were calculated according
to van’t Hoff equation. Negative values of Gibbs free energy imply that the
process is spontaneous. Also, the equilibrium data were fitted to the Langmuir
equilibrium isotherm models. The maximum capacity obtained from
Langmuir was (33.64 of MB, 45.35 of CV, and 7.46 of MG) (mg/g), whereas
the maximum capacity obtained from Freundlich K,= was (0.2865 of MB,
0.2927 of CV, and of MG 0.1792) of MB, CV, and MG respectively. The
results indicate that the data fit with Langmuir and Freundlich . The final
results of the study indicate that seaweed may be used as a low cost adsorbent
or an alternative for the treatment of effluents that contain MB, CV and MG.
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