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Introduction

THLAS dov|v= dHEA SAELAEA 2, 7, 9, Jtew, ZRE, B, ofd
T ZFE TEEHESE AFoREE A =4S YediH, fFA 28 EA ‘1’%7] u Zol] 4]
7tek AT AE 4ot 53] ol %%*‘? < T, ZLE, ofd, Jt=H T2 2
o] &% glof 2214 FAF Qo] AA S EHE =4t [L}‘j/]r’ﬂ o] 2] & %*é T&ol
= AAsH7] A8 FES Vsl NEEY oH, He T TEE ojes I T
T Ae AEE FHAE o] &3 FEl7l=o] Qs }‘:Hl -3].

ApAA ] FHSHA A8k AALEA FolA EA YOl E (alginate)= M ZF2F |
ol tE ZFE = HHEF 4ot a]— Ao Ex= 1143} & encapsulate
enzymes, subcellar organelles, living cell 59 A& 23} A& :'“6—} Aol ¥ AHEE
RoH, TEE FERAAN W EIIF =2 Ao w HIEATH4]

B Oﬂ?‘oﬂjﬂ“ Al E HI =& AlFxste] F8&AFY Fglol2e gt F2e2= &

&L ARE ot FHA5AE 55 et EAMICE BlEd A o] F&

Materials and Methods

TP AAYolE H|=E A xd}7] 915+9] sodium alginateE phosphate buffer saline
(PBS) gl 3 % (Wwv)Z2 EAAH LAY o]E F=Zo]= (alginate colloid)-& NS A|x=3H
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&3tslo] AP(alginate-PEG) beadsE #|Z3k3ith 3] & 2A &= copper nitrate trihydrate (Junsei
chemical Co., Japan)S AF&3FTh o] 5% B4 fu23 Sob=v B33 =
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Table 1. Physical properties of alginate bead.

Drying Mean diameter BET surface Pore Pore volume
Property Sieve No. ) o 3
type [cm] area [m'/g] radius[ A] [em’/g]
Alginated bead Freeze 10 ~ 12 0.17 25 40.49 0.05
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Table 2. Adsorption equilibrium constants of copper ion onto alginate bead in terms of PEG

6000
Ratio
Isotherm type parameter

7:3 8:2 6:4
Jm 2.78 2.52 2.12
Langmuir b 16.9 12.7 13.4
error(%) 2.87 3.62 2.16
k 2.65 2.33 1.96
Freundlich n 3.16 3.09 4.98
error(%) 3.47 4.95 5.68
Jm 2.78 2.52 2.16
b 15.3 10.5 11.7

Sips
n 1.09 1.18 1.02
error(%) 7.11 8.91 2.31

Table 3. Kinetic parameters for batch adsorption of copper ions

Absorbents ky x 10° D, 107 D x 10"
pH 2
(beads) [m/s] [m?/s] [m%/s]
3 8.34 7.39 8.71

Alginate beads

5 8.75 7.85 8.90
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Fig. 1. Adsorption isotherms of copper Fig. 2. Adsorption isotherm of copper ion on
ions onto different adsorbents (298K alginate beads in terms of ratio of PEG 6000
g
7772.;7777"77T"""T"""T"""T R — — _— .”””]
|
| | |
N :
a P 1.08 |
|
20 : | :
° ! : |
A P !
o |
-~ 15} A : | |
£ ° N l
— |
g . N |
| |
= |
S 10t ° ! | 1
| |
|
° ® pH3 I : :
A pHS : ! :
05} — Langmuir : : I
|
X :
[ ] : | |
! |
0.0 : ! L ! |
0.0 0.5 1.0 15 0 |
3 N |
Ce(mol/m™)

Fig. 3. Adsorption isotherms of copper ions  jons on alginate beads at different pH values
on AAC (1:1) bead at different pH values



