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Performance of dead Fucus serratus biomass in simultaneous
biosorption of Cd (I1) and Ni (11) from aquatic habitat
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Abstract. Methods of physical and chemical adsorption of heavy metals have disadvantages in some
ways- such as high cost and ineffectiveness at low concentrations. In recent decades methods of
biological uptake of heavy metals have been investigated. The biological adsorbents include bacteria,
fungi and alga, among which algae have the highest efficiency of metal uptake. This study indicated that
Alginic acid is most responsible for the uptake of metals, such as nickel (I1) and cadmium (I1). Fucus
serratus, brown alga, used as a cost-effective adsorbent for the biological uptake of cadmium and nickel
ions simultaneously in a batch reactor in this study. Surface structure of algae has also been investigated.
Adsorption kinetics have been measured and the results have indicated that the equilibrium time is about
300 minutes. The adsorption isotherm was interpreted by means of the Langmuir equation. The maximum
adsorption rate for cadmium (1) and nickel (11) turned out to be about 0.85 and 0.95 mmol/g, respectively.
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Table 1. Ratio amount of mannuronic acid, glucuronic acid and alginic acid in algae.

MIG s Ol w0 Sl £
1/6 Macrocystis pyrifera (L.) C.Agardh
0/45 Laminaria hyperborea (Gunnerus) Foslie
112 Laminaria digitata (Hudson) J.VV.Lamouroux
212 Laminaria japonica J.E.Areshoug
112 Ascophyllum nodosum (L.) Le Jolis
1/0 Fucus serratus L.
0/19 Sargassum fluitans Borgesen
0/72 Sargassum siliquosum J.Agah

da.» BERE™ u.\:— Qljls Q‘J:A u.b- MJ&A
el S elas Sl 0k 5 15 Ol el Sl

5 S 8 53 35 50 SLS 5 Ol opl pesdle

@ ar g b ol odd osls Olis 2 5yl Jads s


https://ndea10.khu.ac.ir/jsci/article-1-1671-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

48/48

Nova Biologica Reperta 1: 45-55 (2015)

45-551 ol> (o) pole 50 g sla Al

e S Slosgh S 53 3 ge ol DS 5 -2 Jpir
Table 2. The composition of brown algae Fucus serratus.
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Table 3. The comparing the structural properties of biological adsorbent (Fucus serratus) before and after

treatment with distilled water.
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Fig. 1. Kinetic adsorption of cadmium and nickel ions by the alga in the water (initial concentration of Cd

and Ni 0.135 mmol/ L or algal concentration of 0.1 g/ L).
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Fig. 2. Isotherm of nickel and cadmium adsorption in distilled water (concentration of 0.011 to 0.387
mmol per liter in distilled water and algae concentration 0.1 mg).

L'ge (2 mmol)

K

v=0.0306x + 2.6978

09805

|

+ MNiwithCd

40 60

1ce (L' mmol)

= Lanear (N1 with Cd)

100

n ohor 0/387 G O/OLL 51 Clale 0 520) o oY st Jode 3l olizal b Jlade T s o genslS g e 53 JSG i 5551 =3 JSs

Fig. 3. Isotherm adsorption nickel cadmium ions in the presence of distilled water using a linear model
Langmuir. (Concentration of 0.011 to 0.387 mmol per liter in distilled water and algae concentration 0.1

mg).
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Table 4. Langmuir parameters related to the adsorption isotherm of cadmium and nickel by Fucus

serratus.
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Table 5. Comparative uptake of cadmium and nickel in different biosorbents.
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