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Screening tests of different fucoidan fractions from Sporophylls of Undaria pinnatifida, Laminaria religiosa, Hizikia fusiforme and
Sagassum fulvellum revealed that the highest biosorptive Pb and Cd uptake fraction was Undaria finnatifida Fr-3.0 prepared by
dissolving the precipitated complex (crude fucoidan and cetylpyndmum chloride) with 3.0 M CaCl, solution. The Pb and Cd uptake
by Undaria finnatifida Fr-3.0 was quantitatively evaluated usmg sorption isotherms and Langmuir sorption model. The Pb and Cd
uptake by Undaria finnatifida Fr-3.0 increased with increasing pH values at high equilibrivm residual concentration. The highest
experimentally observed Pb and Cd uptake value in the sorption isotherm for pH 5.5 were 94 mg/g (at C;=164 mg/L) and 64 mg/g
(at C=197mg/L) respectively, and qmw of Pb and Cd calculated by Langmuir sorption model were 178 mg/g and 122 mg/g,
respectively. In the low equilibrium concentration range, up to 20 mg/L, the Pb uptake remained unchanged in the presence of Cd,

but decreased at higher equilibrium concentration range.
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Table 1. Lead and cadmium uptake by different fucoidan frac-
tions at pH 5.5

Fucoidan fractions q (mg/g)
Pb Cd
Undaria pinnatifida
Fr-0.5 420 312
Fr-1.5 65.0 30.1
Fr-3.0 652 435
Laminaria religiosa
Fr-05 62.6 33.1
Fr-1.5 59.6 348
Fr3.0 536 312
Sagassium fulvellum
Fr-0.5 50.0 359
Fr-1.5 328 287
Fr-3.0 480 358
Hijikia fusiformis
Fr0.5 60.4 39.1
Fr-1.5 575 216
Fr-3.0 580 385
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Fig. 1. Time profile of lead and cadmium sorption by fucoidan

of Undaria pinnatifida. @, Pb; W, Cd.
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Fig. 2. Lead sorptipn isotherms for fucoidan fraction (Fr-3.0)
of Undaria pinnatifida at different pH levels.
Cs, Final equilibrium metal concentration; q, Uptake
of metal; @, pH 20, W, pH 4.0; A, pH 5.5.
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Cadmium sorption isotherms for fucoidan fraction (Fr-
3.0) of Undaria pinnatifida at different pH levels.

Cr and q, refer to Fig. 2; @, pH 2.0; W, pH 40; A,
pH 5.5.
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Fig. 4. Langmuir sorption models of lead for fucoidan fraction
(Fr-3.0) of Undaria pinnatifida at different pH levels.
1/C;, 1/Final equilibrium metal concentration;
1/q, 1/Uptake of metal; @, pH 2.0; B, pH 40; A,
pH 55.
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Fig. 5. Langmuir sorption models of cadmium for fucoidan
fractions (Fr-3.0) of Undaria pinnatifida at different
pH levels,

1/C; and 1/q, refer to Fig. 4; @, pH 2.0; H, pH 4.0;
A, pH 55.
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Table 2. Experimental and calculated Pb and Cd uptake by Undaria finnatifida fucoidan (Fr-3.0) at different pH levels

Experimental' Langmuir parameters' Difference?
Sorbent type 2
G0 (mg/g)  quo (mg/g)  qo(mg/g) quso (ME/g)  Gmw (mg/g) H(X10D @0 (%)  quso (%)
Lead uptake
pH 20 26 84 27 84 123 14 =37 0 098
pH 4.0 26 86 27 90 142 1.2 -37 —44 099
pH 55 24 90 24 9 178 0.8 0 —63 0.99
Cadmium uptake
pH 20 - 11 52 12 54 111 0.6 —83 -37 0.99
pH 40 | 11 54 12 55 119 0.6 —83 —-18 0.99
pH 55 14 58 12 57 122 0.6 16.6 18 0.99

! qw and ¢iso means metal uptake at the residual concentration of 20 and 150 mg/L, respectively.

2, (qexp - qcal) IOO/qcal
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Fig. 6. ‘Lead-and cadmium sorption iSotherms for fucoidan
fraction (Fr-3.0) of Undaria pinnatifida at different pH
levels. q and C, refer to Fig. 2; @, Pb (pH 2.0); W,
Pb (pH 4.0); A, Pb (pH 5.5); O, Cd (pH 2.0); O,
Cd é)H 40); A, Cd FpH 55).
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Fig. 7. Langmuir sorption medels of lead and cadmium for fu-
coidan fraction (Fr-3.0) of Undaria pinnatifida at dif-
ferent pH levels. 1/C; and 1/q, refer to Fig. 4; @, Pb
(pH 2.0); W, Pb (pH 40); A, Pb (pH 5.5), O, Cd
(pH 20), O, Cd (%H 40); A, Cd (pH 5.9).
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Table 3. Experimental and calculated Pb and Cd uptake parameters in the two-metalbiosorption system

Experimental’ Langmuir parameters' Difference?
Sorbent type r
g (mg/g) g (mg/®) Qo (mg/g) qso (ME/g)  Qoa (mg/g) b (X109 g (%) quso (%)
Lead uptake
pH 20 24 43 23 43 62 29 43 0 098
pH 40 26 43 26 40 50 55 0 75 090
pH 55 25 44 25 43 57 37 0 23 093
Cadmium uptake
pH 20 11 23 12 25 40 2.1 ~83 —80 0.96
pH 40 11 23 12 25 38 25 —83 —80 0.99
pH 5.5 11 27 11 27 51 14 0 0 0.96

! qw and gw means metal uptake at the residual concentration of 20 and 80 mg/L, respectively.
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