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Controlling Heavy Metals In Wastewater Using Green Algae (Spirogyra sp)

Abstract

This study evaluates the efficiency of freshwater green alga Spirogyra sp. biomass in removing
highly toxic heavy metals — lead (Pb) and cadmium (Cd) — from raw municipal wastewater
collected in Al-Bayda city, Green Mountain region, Libya. A batch system with triplicates was
employed over an 8-day contact period under controlled laboratory conditions.(16:8 h
light:dark cycle) Atomic Absorption Spectroscopy (AAS) results revealed a statistically
significant reduction (P < 0.05) in cadmium concentration in the aqueous medium by 42.3%,
while lead showed a modest decrease of 4.8% in water, accompanied by pronounced
accumulation within algal tissues. Acid-digested algal biomass demonstrated exceptional
hyper-accumulation capacity: lead concentration increased from 27.30 to 151.60 ppm (BCF =
5.5%), and cadmium from 0.96 to 6.61 ppm (BCF = 6.8%; P < 0.01). These findings confirm
that pollutant removal operates through dual complementary mechanisms: surface biosorption

860


mailto:heba.thabet@omu.edu.ly

wplg ule 39 52l wialo dlo Uil o glall dlao

and intracellular uptake. The results position locally-sourced Spirogyra sp. as a cost-effective
and sustainable tool for tertiary wastewater treatment, capable of producing irrigation water
that complies with international environmental standards.
Keywords: Phycoremediation; Spirogyra sp.; Heavy metals; Biosorption; Cadmium; Lead,;
Bioconcentration factor (BCF)
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Bioaccumulation of heavy metals in Spirogyra tissues — Before vs. After treatment
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