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Biosorption and Desorption of Heavy Metals using Undaria sp.
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ABSTRACT : The adsorption and desorption of Pb, Cd, Co, Zn, Cr, Co, Ni, and Mo on the waste Undaria sp.
were studied. Except for Pb, the mono adsorption rate for all heavy metals were lower than that of the heavy
metals mixed. However, the adsorption capacity of the heavy metals by 1 g of biosorbent in mixed heavy
metals increased. According to FT-IR analysis of the biosorbent after heavy metal biosorption, the replacement
of the functional group by the heavy metals ions could be confirmed and the inverted peaks became larger
after heavy metals adsorption. The adsorption equilibrium of heavy metals was reached in about 1 hour. The
equilibrium parameters were determined based on Langmuir and Freundlich isotherms. The affinity of metals
on the biosorbent decreased in the following order: Pb>Cu>Cr>Cd>Co. The desorption rate decreased in the
following sequence: NTA>H,SO~>HCI>EDTA. The desorption rate of heavy metals by NTA increased with
increase in the concentration from 0.1 to 0.3% but the desorption rate became constant beyond 0.3%.
Therefore, it represented that desorption rate of heavy metals was suitable under optimized condition (30C,
pH 2 and 0.3% NTA solution) and was fast with 80% or more the uptake occurring within 10 min of contact

time.

Key words: biosorption, desorption, heavy metals, Undaria sp., functional group.
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Fig. 1. Photographs of the biosorbent before and after single heavy metals biosorption.

Table 1. Removal of heavy metals by the biosorbent in
solution with single heavy metals and mixed heavy metals

Removal of heavy metals (%)

Pb Cu Gd Zn Mn Co G N
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Mxed o35 47 273 101 96 123 46 137
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Fig. 2. Electron microphotographs of the biosorbent particle surface. {5,000x)
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Table 2. Langmuir constants for biosorption of heavy metals
by the biosorbent

Heavy metals

Paramet
W T Ca 4 Zn Mn Co O MNi

gqm 62 2% 29 191 171 204 305 234
b 3921 1706 829 062 016 094 1511 075

Table 3. Freundlich constants for biosorption of heavy metals
by the biosorbent

Heavy metals
Parameter
Pb Cu Cd Zn Mn Co G Ni
k 48 226 200 081 025 103 234 088
n 408 729 510 436 199 53 557 33

Table 4. Heavy metal desorption from biosorbents (0.1 M
desorbent concentrations, Temperature 307, Biosorbent 3 g)

Desorbent NTA HA EDTA H:80,
Pb 609 574 120 30
Cu 80.2 80.0 377 775
Cd 62.3 648 167 57.0
n 559 63.9 202 594
Mn 875 381 298 708
Co 9.7 67.3 383 846
Cr 321 269 589 579
Ni 468 87.6 305 743
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