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Bu AfAgalA,A+A AYmada,Chlorella ve Scenedesmus algleri kullanA, A+larak sulu AfA§AfAfzeltilerden Ni, Sb, Mn ve Cu
adsorpsiyonunun araA AYtA A+rA AtimasA A+ amaAfA8lanmA A+A AYtA A+r. 24 saat inkAfAvibasyon sAfAViresi
boyunca AfASoklu metal sulu AfA8AfAfzeltiden canlAA+ iki mikro alg suA AYu AfAvizerinde nikel (K), antimony
(Sb+3) mangan (Mn*z) ve bakA, A+rA A+n (Cu*z) yarA, A+A AYmalA A+ adsorpsiyon verimliliA,AYi incelenmiA AVtir.
Metal uygulamasA,,A+ sonrasA,A+nda, klorofil a-b, toplam karbonhidrat ve atomik kuvvet mikroskobu (AFM)
gAfATrAfAvuntAf Avzlemesi analiz edilmiA AYtir. Metal iyonlarA,A+nA A+n adsorpsiyon izoterm modelleri Langmuir ve
Freundlich izotermlerine gAfAfre belirlenmiA AYtir. Af Atoklu metal sisteminirScenedesmus hAfAvicreleri tarafA, A+ndan
sA,AtrasA Atyla antimon: 10.82 mgg?, mangan: 7.07 mgg®, bakAA+r: 27.09 mgg'l ve nikel: 9.71
mgg™ (Cu>Sb>Ni>Mn) olarak belirlenirken Chlorella iAfA8in adsorbsiyon kapasitesi antimon: 6.47 mgg', mangan: 5.96
mg g*, bakAA+r: 2857 mgg' ve nikel: 10.71 mgg® (Cu>Ni>Sb>Mn) olarak belirlenmiA AYtir. AFM
gAfAﬂrAfA%ntAfA%lerme gAfA‘ﬂre aA,,AYA,,A+r metallere maruz bA AzrakA A+lmA AxA AY ki algin hAfA1/4cre
duvarA,A+nda, maruz bA, AtrakA AtlmamA A+A AY hAfAvicrelere kA Atyasla deformasyon tespit edilmiA AYtir. Bu

Af Age‘JAinA éYr:na AfAS] Freundlich adsorbsiyon modeli 1/n deA,AVerinin 1A¢A€A™den kAfAYV.AfASAfAYK
olmasA,A+yla tAfAzm metal iyonlarA, A+ iAfA8in uygundur. SonuAfA§ olarak, AfASalA,AxA AYmada elde edilen
sonuAfASlar deA,AYerlendirildiA,AYinde, Chlorella ve Scenedesmus hAfAYicrelerinin, dAfAfirt aA,AYA,Atr metali,

AfAfzellikle Cu adsorpsiyonunun yAfAviksek verimliliA, AYi nedeniyle, Cif iyonlarA, A+nA, A+n sulu AfA§AfAfzeltilerden

uzaklaA AYtA, A+rA A+lmasA, A+nda etkili bir adsorbent olduA,AYunu ortaya koymuA AYtur.

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 (Ni?*), antimony (Sb**), manganese (Mn**) and
copper (Cu?") 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™ for antimony, 5.96 mgg™ for manganese, 28.57
mgg™ for copperand 10.71 mgg™ for nickel (Cu>Ni>Sb>Mn) by Chlorella respectively, whereas, and 10.82 mg g for
antimony, 7.07 mgg™ for manganese, 27.09 mgg™ for copper and 9.71 mgg™ 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 Cu?* ions from aqueous solutions due to its high efficiency of
Cu adsorption.
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