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Abstract — The adsorption and desorption characteristics of maltooligosaccharides on two commercial activated carbons
were studied experimentally in a batch reactor to obtain basic data for the separation of a sugar from oligosaccharides solutio
Adsorption rates of larger molecules such as maltopentaose (G5) and maltoheptaose (G7) for a pitch coal base activated car-
bon, F400 with relatively uniform pore size distribution of 32-550A, were faster than those of smaller molecules. On the other
hand, the adsorption rates of smaller molecules such as glucose(G1) and maltose (G2) for a coconut shell base activated car-
bon, SLS103 with smaller pore size in the range of 32-47A, were faster than those of larger molecules. With pH adjustment
using acetic acid, both adsorbents adsorbed almost all of the saccharides except for G1 at pH>4.1, but all saccharides are not
adsorbed at pH<2.2 For 2.2<pH<4.1, the adsorption rate increases as pH and molecule size increase. However, pH adjustments
using the inorganic acids such as hydrochloric acid and sulfuric acid did not affect the adsorption rate of saccharaes. For th
desorption of the adsorbed saccharides, the amount of ethanol in the solution was more important than the concentration.
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Table 1. Physical properties of activated carbons used in this study - ’
Unit SLS103  F400 |
= 20008 L]
Particle diameter mm 0.42-0.59 0.42-0.59 =
Density of adsorbent particles kgfm 1,235 1,429
Multi point BET g 1,002 842 -
Langmuir surface area %y 1,645 1,610
Average pore radius A 11.98 14.93
Li]
D ian .25 .50 o.rs 1.0
Table 2. Concentration of maltooligosaccharide in 2.7%(w/v) oligosa- Concentratlon (%%)
ccharide solution. (B}
Gl G2 G3 G5 G7
Fig. 1. (A) TLC analysis of maltopentaose, (B) TLC densitometric stai
@@L 6.21 557 5.56 4.13 194 dard curve for 0.1-1% maltopentaose.
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Fig. 3. Meso pore size distribution of activated carbon.
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Table 3. Adsorption equilibrium isotherms of maltooligosaccharides on
activated carbons at 28C

(A) Langmuir Equation for SLS103

Species g(mg/mg) b(mL/mg) R?
Maltose(G2) 0.1196 3.7768 0.9989
Maltotriose(G3) 0.1114 5.4752 0.9983
Maltopentaose(G5) 0.0885 4.2883 0.9972
Maltoheptaose(G7) 0.0498 1.6608 0.9943
(B) Langmuir Equation for F400
Species g(mg/mg) b(mL/mg) R
Maltose(G2) 0.0986 2.1524 0.9986
Maltotriose(G3) 0.1012 1.8817 0.9988
Maltopentaose(G5) 0.1062 2.2228 0.9976
Maltoheptaose(G7) 0.1121 3.3529 0.9945
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Table 4. External film mass transfer coefficient of maltooligosa- ccharides
on activated carbons at 2%C

SLS103[m/s] F400[m/s]
Glucose(G1) 6.6228107 4.7671<10°
Maltose(G2) 1.7976< 1077 1.7578< 10
Maltotriose(G3) 1.408% 107 1.4630< 10
Maltopentaose(G5) 1.867810°8 1.8286< 10
Maltoheptaose(G7) 9.73%010°7° 3.2421<10°°

24 vton, SLS103} F4002 Gl(glucose)l F3&-8
F4001 thgk Gi(glucose) Ea} F3H&-2
AFFE] wolr)

B A de duH(Gl)e] F2gke] ThE o Hlsle] W o#
B A e 1309 9 ¥ olF FAEELEe 4
2[12]9) AFAzR), B e BE ST v EARPAEL B
3) maltose} glucosed.tt FX7 sl e s}t 2 A8 B et d A7} 13]

Hlwe) B
40%= SLS102] 67%6:.r}



1.0
—0—Gl1
~ 0.8 —o—G2
% —A—G3
-1 —&— G5
=]
£ 0.6 - G7
£
=
@
>3
=
S 04
=
£
=
=
=4
A o902
O )
0.0 L o, 4 {1
0 120 240 360 480 600 720
Time (min)

Fig. 7. Variation of maltooligosaccharides concentration with reaction
time(SLS103, Size of adsorbent particles: Size of adsorbent par-
ticles: 0.074-0.149 mm, Adsorbent dosage: 15 g).
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by CH,COOH).
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Fig. 11. Zeta potential of activated carbon(SLS103) for various pH.
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G1(glucose) 0.397 g, G2(maltose)
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Table 5. Desorption rate of maltooligosaccharide

Concentration of Desorption rate

EtOH Adsorbent Maltooligosaccharide %)
G1 76.3
SLS103 G2 8.9
G3 9.2
3%
G1 76.9
F400 G2 7.4
G3 7.5
G1 93.8
G2 84.5
SLS103 G3 90.6
G5 39.8
15% G7 33.8
G1 92.6
F400 G2 82.4
G3 89.9
G5 38.9
G1 97.2
G2 91.5
SLS103 G3 90.9
G5 77.9
G7 T
30%
G1 96.7
G2 90.4
F400 G3 90.1
G5 76.8
G7 77.2
Gl 98.7
G2 98.1
SLS103 G3 98.7
G5 98.7
G7 98.5
50%
Gl 98.7
G2 96.1
F400 G3 96.4
G5 98.9
G7 99.2
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Fig. 15. Relationship between ethanol concentration and volume for desa
tion of exceed 94% maltooligosaccharides(SLS103).
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A : total external surface area of the adsorbent particigs [m
b : langmuir constant [mL/mg]
C. : equilibrium concentration [mg/mL]
G, - initial liquid phase concentration [mg/mL]
K¢ : external film mass transfer coefficient [m/sec]
Om : amount adsorbed for monolayer formation [mg/mg]
R : radius of particles [m]
t : reaction time [sec]
\% : volume of solution [rfj

w : weight of adsorbent [kg]

x/m  : amount adsorbed per unit weight of adsorbent(carbon)
J2|o|A 2Xf
p : density of adsorbent particles [kgim
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