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Biosorption of Pb and Cr by using Sargassum sagamianum
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Biosorption of Pb and Cr to Sargassum sagamianum was evaluated in the various conditions. An adsorption equilibrium was
reached in about 15 min. for Pb and Cr. The uptake capacity was 224.5mg Pb/g biomass and 77.5mg Cr/g biomass,
respectively. The adsorption parameters for Pb and Cr were determined according to Langmuir and Freundlich model.
Biosorption of Pb and Cr was increased with an increase in pH value. Pb and Cr adsorbed by S. sagamianum could be recovered
by desorption process with 0.1M HCl, 0.1IM HNO; and 0.1M EDTA and the efficiency of Pb desorption was above 90%,

whereas the efficiency of Cr desorption was below 51%.
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FE4E0 H4E B3 FAZ WEEY Yo A4S 59 Ay
AE FAstR AA AFHA FFE e 5 o2 U @
290 22 A& vk 53] TFAon} HAY d4
Y 5 dg EolidA wEde F345E AHAS A7
AA e YA FFE A2 RZ AFHFHY FA7F Hi Ao

4 849 9 Poe IUERE A7 o ¢ I&3 F
&oln FAld 7bE3y] 41 BAHA g 54 glo 25
oz 4y o] 4Hx gtk A AAHLE Pb AHEFY Tt of
Aol AL FEAX ) ol&HI glon, ofF AP
FHI oy YeAE 5gA g1 o (o)g A, 1993).

oldA w&E Pb7t Hol FHE AA Ao FYHH 90%
ojfo] Wel HAHo & FUHA gon, WAEHY 24 =
AE B ol dAY EE FEAM XFHA FF%E =
RoZ BuEI ot (o9} A, 1993).

=g Ed3del AHEET e Cre 383 g3 WIA,
WEAA, A7IAGGe] Z37] B s 344 =5 2 &5
o) 9z AH4H3 Qe F&olth Croll $FHY FES BF 5o
A715 A8 Fesd 85502 £ U AdsiA | (o]
s+ A, 1993).

g 2358 AA 28 5de A5 %o] A7,
H1 e, A2de AzFU ugE 5 AA
WE2 B3, 883 g AE%E 43 g
FHAA AAN We HAFAYE
(Volesky, 1990; Suh et al, 1998).
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AAEZLE AAFRAA B EA 8 carboxyl, amino, pho-
sphate, sulfate 2 hydroxyl 9 &&7l°l $850 Fase 9
44 (Kiefer et al, 1997)-& 230}, YAEQ A7 /AR Y&
Ca, Mg, K € Na 59 F4ET F357Y o] udtd giMx
F84< AAYY (Kuyucak and Volesky, 1989). AAF2y &
100mg/L ©|3te] AFEE EAde FE85 AAAA ¢ &
HHcln], Na, Ca, Mg 2 K 59 ZF% EANAE 5548
dazoz AAT 4 1 WL H99 pHAAR AT 4 4l
o AR F ) AHEE 5 e AAFFAZE A2F, dH o}
2 ER F o 71A7 Aok HAED FoA 53] AxFe F
F71 O3t Fol F53k F3717F 42 sHF o] A, 4
% (species) 52 849 F4450lu Agye] 25 G £
549 AA TE 47t 7tedted AAFAA 2 A7} Hel
o] FolA 1 91tk (Volesky, 1990; H33}+5, 1996). :EFE Na,
K, NH.", NH,"-Ca % Na-Ca¥ FHZ o]FolA & dFH
alginate’} %& HEE& A3tz Sl=H (Bullock, 1965), algi-
nate®] 74 AE<Q uronic acid®] carboxyl group Atelel ¥4
oj2o] Afate 33U FFTRY geld AN FEEE
F487] g2 (King, 1982) g3z el HAF2A vl
FES ¥ Avol $58 S40] At £ Na, Ca, Mg £ K
ol tEF EA3te AyolM AAHER FES FHA ASSE
Eo] EAZYE B AAFHARG R 9F S FA e
B dydae ¢8 v d9d ZYA AM8x sle AEF
Sargassum sagamianum (B &0} 2 E ol &3td B4 F
A Pb 2 Cry BA FF A4¥E FIAUT. F& AT 2
TR & F3 3L 2AES L, F79 vjA < pHY
2 Pb, Cu, Cr, Cd EF £90X9 F3& AdA & ZE
% 8 Pb % Crd 35 7He4E gotir] 93 0.1M HCl,
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HNO;, EDTAS 2% gd02 3o pp 2 Crd 2% 43¥L
83t S, sagamianum® AAZEL BEIFH

Xg o W
1. HAHEEH ¥ 25 A
B dFo A4 AEFRFAE d2F FAME EZ2FA &
3 Sargassum sagamianum (RSN RAD 2 A d& 7} St
gt Ago] EYA A = Fo|t S sagamianume FN
A7t wAZAAM AP g7 440z Fon, FH4MAE
e JAde R EoA AR Fole F 0cmB Eolth (A
€, 1970). APl AH&-E e A2 Fo) 23 TEAZ 0355
mmo| 3¢ A7ITHE ALgs g
2 379 ARE FES AYEL EF SFANYLER Pb
(NO3),, Cr (NOs)s * /9H;0, Cu (NOy), * 3H.0 E Cd (NOs), - 4
H,0& AH3tger, 484 golefd Bo 23 F22 A
Z3g 849 v #HdT AAFF %2 (Shima-
dzu AA-670)E AHE-3HUE, $E54% B2 & A% AT HEd
FAA = ZEED (1000 mg/L) & AHE-3FA

2. HE 9Y

S. sagamianumE ©| 4 Pb B Cr 34 F&o a3 A
S A3 A 27 ¥54 X 1000mg/L ¢ Pb ¥ Cr
£ 100 mL9 S. sagamianum 0.1 g& 300 mL 42 Eeh&3o|
¥ 1 shaking incubatorell A 30T, 150 ppm o2 HHFAIFIHA U3
7

A 1083 SAETs 45AE 43 4T F dAESF £
BAZ 2 =8 FHAYL FES & UEd BE FIHE,
pH 3% 2 &% $5% 80Ny H94 59 432 47
29 THY FdsA s+, pH 2= 01 M HCI%
0.1 M NaOHE AH-8tic T549 ¥343&
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£ ol&3d Jeglen, 94714 ¢ 559 F&% (mg/g
biomass), V& €99 £35 (L), Ci%} Ce 44 =79} HF F
74 5 (mg/L), M2 ZEF9 AZ T (g biomass) ot}
S. sagamianum®] 28 Pb 2 CrY €2& 5% I+ b
A3 S. sagamianum® ABEE Lolr7l 93 0.1 M HC], 0.1
M HNO; % 01 M EDTA € ol&% 2% 482 93
1000 mg/L Pb & Y9| S. sagamianumE 1g/L7} =% 3 50
mL ¥4EBN Y 30CAA 142 FE FHAL F 10000
mpmel Al 10830 &S 344 Pb 2 Cr £ 4373
23t 45d 28 ¥43d 54 FAFE AR,
8% £9025Y £HE FHAE 48 THY 2F &9
30% %t shaking incubator®l A 30T, 150 rppmol A B&A|A 74 &
Aol e &g ¥R 8 sagamianum®] AL EAd}
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S. sagamianum?} Pb B Cr& F& 3ol 1o HYd =23}
7HA Age ATE gorRY] 98 27 54 FE 1000 mg/L
oA FZAE AFL A BE FT WHE 2 ZRE
Fig. 191 =239tk Pb 2 Cro] A% 152 ¢l F3 3o =
gargen, o] Mo F5& F&%E B Pbrt 221.8 mg/g bio-
mass®) 2 Cr& 65.1 mg /g biomass 24 Pb7} CrEth= o 3.44)
Az Bo] FAEL ¢ F AU 47 2HE F3f o]F9 4F
AME 2 AL IARLE do 2345 FHAYL $98Y

T4 T% ¥} e S sagamianum®] F3FE GotR7]
74 FEE 200~2000 mg/L7HA] HSHA 7B A F3
& F#Y3ged, Fig 2904 23Zo] Poe HFFE7E 1500
mg/L o139 nFEAX & By =23 2245mg /g bio-
mass® FHHYRL, Cr& FFFT7 &F 500 mg/L o] 4olA 775
mg/g biomassE FAde Aoz Ueyth S sagamianum®
PbEA5H 2 wAE AAZTHAZ §o] AHEHL UE Scerevi-
siae B THE 48], Zoogloea sp.B.TF oF 1.58) o % Aoz Z
At 2t} (Ahn and Suh, 1998).
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off

— qmaxbczq
T 1+ bC,

oz B899, 9714 & F85% F&%F (mg/g biomass), quus
A 34 T2 (mg/g biomass), b ¥& oA q FAHE
BAE, Cos 7% 99 3 %X (mgL)olth Freundlich &
98 FHA HHo] EFYFT FFo] gdEAZOR o|Fo

[N R
(=3 &
(=3 o
L

-
o2
o

Uptake capacity (mg/g biomass)

—e— Pb
120 A cr
80
40 1
00 T T T — T
0 1 2 3 4 5 6
Time (hr)

Fig. 1. Time course of uptake capacity of Pb and Cr by S. sa-
gamianum (initial metal conc. : 1000 mg/L).
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o2 E¥EHY, 97N q& F9% £2% (mg/g biomass), ke
¥3 549 42 dele *J#, L& F49 H7E el
' A 3 5= (mg/L)°}o}. Table 141

Langmuir 29& A¥a} 89 73'%5}01 o2 ANEAF g,
¢ 44 bE At ez, Table 290 Freundlich 29& 4
Faol A4t FAEF ko FH4407 Lo Adsd v
WAt Table 1914 Pbe] o183 HAUFHF g © 2703 mg/g
biomass® Cr9] °]&% HWHE22F 980 mg/g biomassE ot &F 2.8
ul EA4 UdeEsten, 44 4¥XE s 47 27 JeEbd o Ta-
ble 2904 FFHEF kE RW Pb7}t Crol Hidle & o F
FM7 Lo o 1eu) A wA ey

Table 1% Table 2014 R%o] Pbe A% F &% 24 dig
BBAF, 29 ol 099 2 0972 Wl $ Hof HEol & 51210»}
Cre] 349 F &3 2do) o3 F8AF, ©Y %2 083 2 064
ZA Langmuir 2901} Freundlich 242 & 54 493l
7ol S#3 A

Table 17 Table 28] 44§ Ar&-3te] A ALA G 484
ZRE 73 AP E v 23 Figaol =AY Fig 29 Ta-
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Fig. 2. Langmuir and Freundlich model fitting of Pb and Cr
uptake capacity by S. sagamianum.

Table 1. Langmuir model parameters on uptake capacity of Pb
and Cr by S. sagamianum
Heavy metals ~ Quan b r
Pb 2703 000297 099
Cr 98.0 0.00318 0.83

, Sargassum sagamianums:

o188 Pb % Cr AAER 2 3% 401

2.
F5% £99 pH/L Y F55 AA FHA £&8H A=
& o] 23 433} o] g¥oz Fad Wy} 47 ©
A B AFAME 8 sagamianum® F5% 24 pHol wE
3% dstE Yol 938 1000mg/Le Pb B Cr £9% 0.
M HCIZ 0.1M NaOHZ pHE 2~57HA #3A#A FZ249L
T3t Fig. 3o] Al & 48AA pH 5 o]4dAE Pb
7t A4 0 $5E FR0) FAHA o 01*‘4 pHol A& A
g & AAYG A FH 9T £FS AAS FEE £
7] Wi 48 $38x etk Fig 3914 Pbe) 2% pH7}
FNEFE FHF0l FuUsd pH7t 4~504 HAEFHFE Y
B R, pHZF 2200 4= &%) A FRFY 20% 2 74
Ao, Crd ZA$ pH 2~5F3A pHY 93-S AA wE A
o2 YgRY F Fa& BEF pH7} gol g FAFo| 2
AL pH 40]4elA Al F2FE Jehld oy, Pb7t pHY
FEFE YA gol ¥e A2 Uy pH7t ¥ e HFe

o
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B EAE Fho)LEY FBE oJ2E] AA FAAAA Y
3, = A 2A0A S sagamianumdl = FAR7Y 7}
2EAY) 59 FFF0 FHT £ v ZE71E0 ol B}
57) g2 FFo] 74384 "ot (Fourest and Roux, 1992).
Cre] ALl S sagamianum®e] A Hol vl 77| o
Ao 2AAAE PhEY FYE FA wol F3o] A& 0)Fof
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Table 2. Freundlich model parameters on uptake capacity of
Pb and Cr by S. sagamianum

Heavy metals k 1/n r
Pb 9.98 0.4306 097
Cr 10.74 0.2719 0.64
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Fig. 3. Effect of pH on uptake capacity of Pb and Cr by S.
sagamianum.
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Eo] 3&3}7] Wi 9 FE& §90] ofd EF FEF
Ao N F2 AEE& Y3 S sagamiamum¥ S35 HEA
ZA8 "art o Fig 4= Pb, Cr, Cu ¥ Cd7} 500 mg/
Eode &Y L9994 S sagamianum® FF HAEE £
Aot} 27X BKo| § sagamianume Pb>Cu>Cr>Cd &
o2 Faso], THEAAA pbel tid Hel o] w9 w2 A
o2 Yoy 3 FEFe] 9y §doz MR Fol
A en, cde A8 FAHA dv Aoz Yyt EFE&
Aol X Pbe FEHHFE 1113 mg/g biomasso]IL Cre FFHFL
259 mg/g biomass 2A TY R0 EATYH} Fo] Fa
e Aoz vebdd. 22y olg 855 A FFFE T
MEYH 1955 mg/g biomass® THEAA M| Pb FH I} vl
e AL ¢ F AN

Fig. 5% Pb ¥ Cr &% &9d0)A S sagamianum® ¢
e B1FaA #2993 Pb 2 Cr o2 (mol) FE
dASA st ¥ AAA, PbY %7 FEE 24mME
YFA AL Cre T8 WA B¢ (D9 Crd 271 F

€ 22mM2 4A3A 32 Pbe] FEE AL BF (BE
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. 28y Fig. 5 ()M % Zo] Pb/t 24 mMY L¥ER &
A o Cre 355 F7HAE ZAF Crd FFF0) AN F
7téte Crol AT 22 EATW Pbe F&Fo] ¥ wUL,
Fig. 6 (D)o A Crol 22mMZ EAE o) Pbe FEF F7HA
71 A= ppd EAZAE b FFHFL A FHH
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Fig. 4. Selective uptake capacity of heavy metals by S. saga-
mianum.
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Fig. 5. (a) and (b). Selective uptake capacity of Pb and Cr
by S. sagamianum.
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Fig. 6. Desorption efficiency of Pb and Cr by S. sagamianum.
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