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Marine algaes are capable of binding a large quantity of heavy metals. We have investigated the uptake
capacity of Pb and Cu by using 22 species of marine algae, collected from Korean coast. Among a variety
of different marine algae types for biosorbent potential, Kjellmaniella crassifolia showed the highest up-
take capacity of Pb. Metal uptake of Pb and Cu by Kjellmaniella crassifolia increase as the initial con-
centration rises, as long as binding sites are remained. The metal uptake parameters for Pb and Cu had
been determined according to Langmuir and Freundlich model. By increasing pH, Pb uptake was in-
creased and Cu uptake was constant. The maximum uptake capacity of Pb and Cu by Kjellmaniella cras-

sifolia was 437 mg/g and 129 mg/g, respectively.
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Table 1. Uptake capacity of Pb and Cu by marine

algae
Marine algae tgpy tacu
Chondrus ocellatus 190.7 129.6
Codium fragile 192.1 40.2
Colpomenia bullosa 149.1 42.3
Colpomenia sinuosa 131.5 29.2
Ecklonia cava 49.1 80.7
Enteromorpha linza - 33.4
Gigartina intermedia 197.5 45.3
Grateloupija prolongata 187.9 41.2
Grateloupia yezoensis 37.8 103.3
Ishige foliacea 80.3 -
Kjellmaniella crassifolia 232.5 49.3
Monostroma nitidum 87.1 80.3
Pachymeniopsis elliptica 16.5 98.7
Porphyra yezoensis 185.1 -
Sargassum confusum 75.5 74.7
Sargassum horneri 196.9 41.9
Sargassum sagamianum 107.5 39.0
Sargassum thunbergii 115.7 54.4
Scytosiphon lomentaria 123.3 32.8
Symphyocladia latiuscula 166.5 19.6
Ulva pertusa 53.5 55.9
Undaria pinnatifide 136.9 35.7

tq = V(C-Cp)/M. mg /g Dry Wt.
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Table 2. Uptake capacity of various biosorbents

(Kim, 1995)

Biosorbents Pb uptake capacity(mg/g)
Agrobacterium rhizogenes 55
Bacillus subyilis 70
Alcaligenes eutrophus 100
Citrobacter sp. 65
Zoogloea sp. 150
Pseudomonas putida 68
Rhizopus arrhizus 45
Aspergillus niger 30
Saccharomyces cerevisiae 55
Neurospora crassa 60

Kjellmaniella crassifolia 437(this work)
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Fig. 1. Uptake capacity of Pb and Cu by Kjellman-
lella crassifolia.
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Fig. 2. Langmuir and Freundlich model fitting of
Pb and Cu uptake capacity by Kjellman-
iella crassifolia.
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Table 3. Freundlich isotherm constants of Pb and
Cu by K. crassifolia

1/n K T’
Pb 0.2014 95.8898 0.9211
Cu 0.4161 4.6288 0.8863

Table 4. Langmuir isotherm constants of Pb and
Cu by K. crassifolia

]

b Q r
Pb 0.0062 464.68 0.978
Cu 0.0013 150.26 0.973
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Fig. 3. Selective uptake capacity of heavy metals
by Kjellmaniella crassifolia.
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Fig. 4. Effect of Ca on uptake capacity of Pb by
Kjellmaniella crassifolia.
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Fig. 5. Effect of pH variation on uptake capacity
of Pb and Cu by Kjellmaniella crassifolia.
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Fig. 6. Maximum uptake capacity of Pb and Cu
by Kjellmaniella crassifolia.
(Adsorption period : 4 hours)
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