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ABSTRACT

Cyanobacteria, Rivularia sp. and Stigonema minutum, were used for Cr(I111) and Zn(Il) removal
from synthetic solutions because they had high removal ability, rapid growth, and were easy to harvest from
the growth media owing to their filamentous characteristics. The effects of contact time, initial pH, initial cell
concentration, initial ion concentration, pretreatment of cells, adsorption mechanism as adsorption isotherm,
SEM and TEM connected with electron dispersive X-ray spectroscopy, and desorption were studied. The
optimum conditions for Cr(l1l) and Zn(Il) removal were at pH 5, cell concentration at 0.1 g wet wt. (0.010 g
dry wt.), ion concentration at 400 mg/l, the adsorption reached equilibrium at 120 minutes and it was fitted to
the Langmuir and Freundlich isotherm. The maximum Cr(lI1) adsorption capacity (gme) Of Rivularia sp. and
Stigonema minutum were 190.61 and 231.23 mg Cr(lll)/g dry wt., respectively, whereas Zn(Il) had
maximum adsorption capacity (Qma) at 116.05 and 131.14 Zn(Il)/g dry wit., respectively. The effect of
pretreatment of cells found that NaOH pretreatment abundantly increased the Cr(I11) and Zn(ll) adsorption
of the biomass. The adsorption of Cr(lll) and Zn(Il) on the cell surface and in the cells of both
cyanobacteria were studied using scanning electron microscopy and transmission electron microscopy
connected with electron dispersive x-ray spectroscopy analysis. The results showed that Zn(Il) adsorption
was localized on the surface of the cells, while Cr(l1l) adsorption was found both on the cell surface and
throughout intracellular cells. The results of desorption indicated that EDTA can be used to wash Cr(l11) and
Zn(Il) out more than 90% in Rivularia sp. and Stigonema minutum cells. Therefore, Rivularia sp.and
Stigonema minutum are good hiosorbents for removing Cr(l11) and Zn(ll) and have high potential for further

application in wastewater treatment system.
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