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Bioremoval of dyes from wastewater by using algae as biosorbent
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Abstract 236083

Removal of benewol red, malachite green and benefix red by 13 genera of dried algae:
cyanobacteria; Arthrospira platensis and Phormidium angustissimum, green algae; Ulva
intestinalis, Ulva rigida ,Caulerpa lentillifera ,Caulerpa sertularioides ,Rhizoclonium sp. and
Chaetomorpha sp., brown algae; Padina sp. ,Turbinaria sp., Sargassum sp. and Diglyota sp., and
red algae; Gracilaria fisheri, Acanthophora sp. and Solieria sp. were studied. G. fisheri showed
high benewol red removal ability (Q, ) of 483.46+9.53 mg/g dry wt. Padina sp. showed high
malachite green removal ability of 288.80+9.30 mg/g dry wt. G. fisheri shéwed high benefix red
removal ability of 293.19+8.76 mg/g dry wt.

The optimum conditions for dye removal by algae with high removal capacity were
studied. The results showed that the optimum pH for benewol red, malachite green and benefix
red removal were 3, 6 and 2, respectively. The adsorption of benewol red, malachite green and
benefix red were reached equilibrium within 12, 6 and 6 h., respectively. Elevated biomass, cell
size and debased dye concentration were decreased all dye uptake (mg/g dry wt.) by algae. The
optimum temperature for removal of benewol red were 40-50 °C, malachite green were 45- 55°C
and benefix red were 50 °C. The enthalpy (AH) of all dye removal by all algae were positive
value.

The removal of benewol red, malachite green and benefix red by almost algae followed
Langmuir adsorption isotherm. Adsorption kinetic of benewol red removal by C. lentillifera,
Rhizoclonium sp. and G. fisheri , malachite green removal by Padina sp., Turbinaria sp. and
Sargassum sp. and benefix red removal by A. platensis, C. lentillifera and G. fisheri, followed
the pseudo-second order rate reaction and intraparticle diffusion in the secondary step was likely
the rate-limiting step except for benefix red removal by C. lentillifera which the followed
intraparticle diffusion in the first step was likely the rate-limiting step.

The efficiency of algae as biosorbents to remove dye from tertiary treatment wastewater
was studied. G. fisheri, Padina sp. and A. platensis showed the highest benewol red, malachite
green and benefix red removal ability of 31.40+0.54, 3.27+0.01 and50 .89+1. 16mg/g dry wt.,
respectively.

Key words: dyes, dye removal, algae, biosorption, wastewater treatment
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