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Bu ÃƒÂ§alÃ„Â±Ã ÂŸmada, Chlorella ve Scenedesmus algleri kullanÃ„Â±larak sulu ÃƒÂ§ÃƒÂ¶zeltilerden Ni, Sb, Mn ve Cu
adsorpsiyonunun araÃ ÂŸtÃ„Â±rÃ„Â±lmasÃ„Â± amaÃƒÂ§lanmÃ„Â±Ã ÂŸtÃ„Â±r. 24 saat inkÃƒÂ¼basyon sÃƒÂ¼resi
boyunca ÃƒÂ§oklu metal sulu ÃƒÂ§ÃƒÂ¶zeltiden canlÃ„Â± iki mikro alg suÃ ÂŸu ÃƒÂ¼zerinde nikel (Ni+2), antimony
(Sb+3), mangan (Mn+2) ve bakÃ„Â±rÃ„Â±n (Cu+2) yarÃ„Â±Ã ÂŸmalÃ„Â± adsorpsiyon verimliliÃ„ÂŸi incelenmiÃ ÂŸtir.
Metal uygulamasÃ„Â± sonrasÃ„Â±nda, klorofil a-b, toplam karbonhidrat ve atomik kuvvet mikroskobu (AFM)
gÃƒÂ¶rÃƒÂ¼ntÃƒÂ¼lemesi analiz edilmiÃ ÂŸtir. Metal iyonlarÃ„Â±nÃ„Â±n adsorpsiyon izoterm modelleri Langmuir ve
Freundlich izotermlerine gÃƒÂ¶re belirlenmiÃ ÂŸtir. ÃƒÂ‡oklu metal sisteminin Scenedesmus hÃƒÂ¼creleri tarafÃ„Â±ndan
sÃ„Â±rasÃ„Â±yla antimon: 10.82 mgg-1, mangan: 7.07 mgg-1, bakÃ„Â±r: 27.09 mgg-1 ve nikel: 9.71
mgg-1 (Cu>Sb>Ni>Mn) olarak belirlenirken Chlorella iÃƒÂ§in adsorbsiyon kapasitesi antimon: 6.47 mgg-1, mangan: 5.96
mg g-1, bakÃ„Â±r: 28.57 mgg-1 ve nikel: 10.71 mgg-1 (Cu>Ni>Sb>Mn) olarak belirlenmiÃ ÂŸtir. AFM
gÃƒÂ¶rÃƒÂ¼ntÃƒÂ¼lerine gÃƒÂ¶re, aÃ„ÂŸÃ„Â±r metallere maruz bÃ„Â±rakÃ„Â±lmÃ„Â±Ã ÂŸ iki algin hÃƒÂ¼cre
duvarÃ„Â±nda, maruz bÃ„Â±rakÃ„Â±lmamÃ„Â±Ã ÂŸ hÃƒÂ¼crelere kÃ„Â±yasla deformasyon tespit edilmiÃ ÂŸtir. Bu
ÃƒÂ§alÃ„Â±Ã ÂŸma iÃƒÂ§in Freundlich adsorbsiyon modeli 1/n deÃ„ÂŸerinin 1Ã¢Â€Â™den kÃƒÂ¼ÃƒÂ§ÃƒÂ¼k
olmasÃ„Â±yla tÃƒÂ¼m metal iyonlarÃ„Â± iÃƒÂ§in uygundur. SonuÃƒÂ§ olarak, ÃƒÂ§alÃ„Â±Ã ÂŸmada elde edilen
sonuÃƒÂ§lar deÃ„ÂŸerlendirildiÃ„ÂŸinde, Chlorella ve Scenedesmus hÃƒÂ¼crelerinin, dÃƒÂ¶rt aÃ„ÂŸÃ„Â±r metali,
ÃƒÂ¶zellikle Cu adsorpsiyonunun yÃƒÂ¼ksek verimliliÃ„ÂŸi nedeniyle, Cu+2 iyonlarÃ„Â±nÃ„Â±n sulu ÃƒÂ§ÃƒÂ¶zeltilerden
uzaklaÃ ÂŸtÃ„Â±rÃ„Â±lmasÃ„Â±nda etkili bir adsorbent olduÃ„ÂŸunu ortaya koymuÃ ÂŸtur.

This study aimed to investigate Ni, Sb, Mn and Cu adsorption from aqueous solution by Chlorella and
Scenedesmus algae. The competitive adsorption efficiency of nickel (Ni2+), antimony (Sb3+), manganese (Mn2+) and
copper (Cu2+) onto two living microalgae strains was studied from multi-metal aqueous solution for 24h incubation time.
After exposure, chlorophyll a-b, total carbohydrate and Atomic force microscopy (AFM) imaging were performed. Then
adsorption isotherms models of metal ions were determined based on Langmuir and Freundlich isotherms. The
adsorption capacity in multi-metal system was determined 6.47 mgg-1 for antimony, 5.96 mgg-1 for manganese, 28.57
mgg-1 for copperand 10.71 mgg-1 for nickel (Cu>Ni>Sb>Mn) by Chlorella respectively, whereas, and 10.82 mg g-1 for
antimony, 7.07 mgg-1 for manganese, 27.09 mgg-1 for copper and 9.71 mgg-1 for nickel(Cu>Sb>Ni>Mn) by Scenedesmus
cells. According to AFM images, deformation was detected in two algae cell walls treated with heavy metals compared to
untreated cells. For this study, Freundlich adsorption model best fitted the data for all metal ions with 1/n value <1. As a
result, when the results obtained in the study are revealed that Chlorella and Scenedesmus cells were an effective
adsorbent for removal of the four heavy metals, especially Cu2+ ions from aqueous solutions due to its high efficiency of
Cu adsorption.
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