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Heavy metal ions in water were removed using algal biomass as adsorbents. Absorbents were dried for 3
days, ground them by 40~60 mesh and then were swelled in a buffer solution for lhr. After being pack-
ed in the column, commercially available standard solution of Cd(Il) and Pb(Il) ions were diluted to get
the suitable concentration and then it was eluted with the rate of 1ml/min. Heavy metals on the ad-

sorbents were recovered with nitric acid.

More amounts of Cd(I) or Pb(I) ions in green algae, Ulva pertusa, than in brown algae, Sargassum hor-
nert, were adsorbed. Pb(ll) ion was adsorbed more than Cd(Il} ion in both algae. The pH effect of ad-
sorbed amounts of Cd(D), Pb(Il) ions on the biomass was shown the following order ; pH 10.5 > 8.5 > 7.0 )
5.5 > 3.5. Recovery ratio of metal ions from algae is shown higher in acidic or neutral conditions than it
in alkalic ones. Pb(Il) ion is recovered relatively more than Cd(Il) ion in our system.

Key words : biomass, biosorption, heavy metal, green algae, brown algae.
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Table 1. Operating conditions of polarographic

analysis

Element cd(1n Pb(ID)
Technique DPP DPP
Supporting electrolyte 1M HCl 1M HCI
Pugge time(sec) 240 240
Initial E(mv) -0.04 -0.25
Final E(uwV) -0.08 -0.55
Drop time{(drop/sec) 1 1
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Fig. 1. Biosorption of Cd(1) by Ulba pertusa.
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Fig. 2. Biosorption of Pb(1l) by Ulba pertusa.
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Fig. 3. Biosorption of Cd(1) by Sargassum horneri.
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Fig. 4. Biosorption of Pb( 1l } by Sargassum horneri.
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Pb(ll)o] 29| F-2eF alel= pHEEel Wiste] HAIG o)
A2 AR & B F2 9l

o]s}zko] pHztel wiel Faeko] J¢ & e
pHE3 el niel flxf A2 A she 2H4719 3
Aol 2detAAA FF4 A2 SH 9%
W] dEoz .

HE2F A FIF49) ARYde 27 Axy
Wi E=e 949 d8 24700 3243 g Agst
7] EL AR A glen o|d Aol st
Z#e]E7]= carboxyl, imidazole, sulfhydryl, am-
ino, phosphate, sulfate, thioether, phenol, car-
bonyl, amide, hydroxl moities $°] ¢l H o2 o
A 9lc}Bedell et al., 1990).

HZF FFY e A FF w2} FI50]
&l AR ARYE Az chao, H2Fe) EFs} 2y
i FF40) LY F54) mebd ARP L ch2A o
gl Aoz 48l A glcHDarnall et al, 1968). 27+
o] HEFZ Y FI3F ol APAe) 42 g
olfe MEFE Sl wet A2 & Axgez 74
Heol g17] W&ol wekd H2FF AWAS- 54 F
T4 o]&g F4Y2E 1E AAshEY oE 27l
Bld 65 dgAeln ERAHY 4% UcHGreene et
al., 1990).

3.4 F&5o] 9 & F44
7)Aol Y %)L FHBAE 43t 9

807

220
200
’
2 180
&
g
O
17
S 160}
@ .
io)
0
[o]}
g 140
o
[+]
-
120 }
1.00

120 129 137 146 154 163 1.71 180

Log Equilibrium Concimg/1)

A U pertusa ® S horeri.

Fig. 7. Freundlich isotherm of cadmium.
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Table 2. Freundlich isotherm constant for cad-
mium biosorption by the Ulva pertusa
and the Sargassum horneri

Ulva pertusa Sargassum horneri

K 4.437 4.094
1/n 0.738 0.709
R? 0.986 0.992

x. R? is correlation coefficient.

3.5 F40]-29) 34

Ulva ¥ Sargassumel] 2% Cd(ll) ¥ Pb(Il)o] <&
0.2M A4tgfe g F&3le feAzAzZ g3 ¥
Polarographic analyzerg oj43}e o9& Cd(INy
Pblll}e] 2] <& AF 3yl CAH) ¥ Pb()o]-2-9
B 3<48% Table 39] Jeliglel. Table 304
Ulvad] §3€ CdIle]-29] 382 Al pH o)A
55.2% - 61.6%2] W9 3l5¢&& Jepyo, P
3 4g-L 58.3%olt}. Pb(ll) o] L2 A& 59.7% -
66.9%9] 3¢&& Jehlz glen, HFH4ES 63
3%e]c}. atelx] Pb(il)e] &9 34go] Cd()e] -2 3
F&5c) o4 Fov 2E pHYYA 449 354
< Holxm gle}

A Sargassumel] FAF Cdl) o] L2 I5&L
A pHY A 58.4%-62.6%2 3482 velylo
o, Pb(INe] &9 7A$E 61.2%-64.5%2 velytcl.
Ulvag] 7§%-8} zbo] Ph(Io)22] F3H&o] Cdle]
Hrl o] Ested, 2E pHY QA dAg 4AH 3
+8¢ v9d.
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1) Ulvad] A Cd(ID)o] &9 FA &L =7
30mg/ I o] 3}d v} 93%-98% 2 dl o & ,~PbiH)o] -2 &
A-§& 100% 2 Jeltel. g2t 40ng/ 1ol A4
£ Cd(ne] 2] F3-80] 44.3%~58.9%, Pb(I)o] &
60-90% 24 Pb(Ihel22] FA-&e] Estel. F3e
oJ8g vlxe pHY °J3%-& pH 10.5)8.5)7.0)5.5)3.
59 £22 Aol o2 A F FAF] F
7HHE & 4 Ut Sargassumel] 9@ Cd(el-L-
#2448 Pb(Mel Xt pHY %S ol We A2
2 vebyget

2) Cd(I)e]-&2} 74 Ulva ¥ Sargassum 1gell 93
3 o) §F 2 eko) 85.66mg, 71.72mge g Ulvad) g ¥
#}efo] 13.94mg A = ©] w9t} x3F Pb(o]-&2] 7
£ Ulva ¥ Sargassum lge} Wit #ojFaege]
114.6mg, 107.0mge. g Ulvas] W3 §Fitspo] 7.
6mg A= o @wetcl mhebA CddD),Pb(I)e]& =5
Ulvas)] iy {F-2eko] Sargassumel| iy F3HFuc
o @& ZA#4E Jehyc.
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Table 3. Recovery percentage of metal ions from
the biomass at various pH conditions

Ulva pertusa (%) Sargassum hornri (%)

pH

Cd(II)  Pb(D Ccd(In Pb({ID)
3.5 60.9 66.9 62.6 64.1
5.5 58.0 61.6 58.9 64.5
7.0 55.2 62.1 58.4 61.2
8.5 61.1 66.1 59.9 64.0
10.5 56.5 59.7 62.4 62.7

3) Ulvaell g Cd(ID), Pb(Ilo] &9 Faek-2 v w3
B Pb(l)o] &9 FH3Fe] Cd(llje]-e Rr} 28.94mg
A% o #weken, Sargassum® Pb(ll)o] 2] &3 ko]
Cd(e]-& ¥r} 35.28mg A% v B& Ao vehy
o}.
HFFLFAASA kg vz 8 Ulvarl Sar-
gassumBt} 84%AE & S & Holx glo] CdINo]
o] Sargassumi.t} Ulvacl] ©] @] Fagce AY
Astet & dAstn ok FFEAAAEA 1/n gt
X Ulva®] 73-%-7} Sargassum Bt} 0.029F % =4 J
Elyt=d o] Cdhe]2¢] Ulvasl Widd A3tx7} Sar-
gassumel| W AIE ¥} o Acke AHAE B FE
t}. Pb(I)o]-&-2] 3 $-E Cd(e] &7 22 3¢S el
We F3eke Pb(il)o]-2o] Cdle]2Rct o wet
t}.
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