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Abstract—The separation of glucose and fructose, which is very difficult because of their physico-chemical
similarity, was attempted using a temperature cycling zone adsorption that does not need eluent in ion ex-
change chromatography. The separation of fructose was studied by heating ion exchange column to 5C
and 50C alternately, using the fact that the adsorptive capacity of glucose to an ion exchange resin does
not depend much on temperature while that of fructose is more sensitive to temperature. The separability
was represented by the function of the period of temperature change and the flow rate of feed solution
and it was maximal when the period of temperature change was twice as much as the residence time of
the feed solution in the column. The separation factor decreased from 1.15 to 1.0 with the increase of feeding
solution concentration from 1.5% to 5%. In order to reduce the temperature gradient within the column
a bundle of small multicolumns were adopted to show the increase in the separability.
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Fig. 1. Experimental apparatus.
1. Feed tank 7. Micro pump
2. Column 8. Peristaltic pump
3. Hot water bath 9. Automatic fraction
4. Cold water bath collector
5,6. Solenoid valve 10, 11. Automatic timer
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Fig. 2. Definition of distribution coefficient.
V,=retention volume, Vy=void volume, K=dis-
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Fig. 3. Effects of temperature on the distribution coeffi-
cient.
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Fig. 5. Effects of period on the outlet concentration.
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Fig. 6. Effects of flow rate on the outlet concentration.
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Fig. 7. Effects of period on the separation factor.
(a) 1.5% solution, (b) 5.0% solution
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Fig. 8. Effects of period on the separation factor(multi-co-
lumn).
c=5% solution

jm] 8cc/min
O O 6cc/min

1.15 |
o4 Jce/min

-
5
T

separation factor

-

05 -

1.00 1 1 1

0.0 0.5 1.0 2.0 3.0
{retention time/period)

Fig. 9. Effects of the ratio retention time to period on
the separation factor.
c¢=15% solution

AN v-g Edste] AE FAsh wkch.
2= wiste) Folol @ B Sole] Bl A2
Ml F2W4E se] vehd Aol Fig 9, 100]ch L%
M) F70o) iy YEANS) Tl WAz w7}
F2Y5E FelAighe] 2714E % 4 9leu} Fig 10
A4 Bl L& wakel Frle) @ Y8l YA
A7) wlzk 05 @ Hugte debde o 4 Ak
7714 FUagel ool BYsE £ W 7
718 @47h ohie} L& Wate] Fle @ 9RE
42} gl YA 2|2k W)} G o Aok 283

1.10
a 8cc/min

q 6cc/min

3cc/min

1.05 |

separation factor

1.00f—

i | 1
0.0 0.5 1.0 1.5
(retention time/period)

Fig. 10. Effects of the ratio retention time to period on
the separation factor(multi-column).
¢=5% solution

O—0O 1.5% single column
a—4 5.0% single column
J 0—0 5.0% multi-column o)

“
8
© 13
P
< A
2
I
a
[
2 1
U
b
1.0 T T . ) T x —
0 10 20 30 40 50

period(min)

Fig. 11. Comparison of multi-column with single column.
Q=6 cc/min

uhE7) b A AR 7bo) A Ak Aol A Eele] A3}t
® AL Wankat[17]e] 93 249 ApAds} At

2 Azabe] EAR T2 4% 9 B9 o) el
oA s gd g o) Rl vae T 5 et
FTHE A A Aol A= DA,
AP Hel &3] R 84z AzhEA
22 o]d Aol b Lyl a Dl A vl Aol
Fig. 110]ch. thFad3le] DALY nc} o5, &
A bl e FE, 22 de 89& Eel¥ A%
st 23 dusde FE7F FE4E 2Rt 2

HWAHAK KONGHAK Vol. 31, No. 4, August, 1993



X

i

4.8 B

Eluent& AH8-3}4] 9% £ei7} 7ed 7714
Ao 8 gdat ek el §hel glel o] 2
233 5C,50C & M2 rldshg A B 25
el AHE H4Ye S ohea 2e 2B
el

(1) 55 F7F4E do] Agat 25939 —’?‘—a}l
A &2 43S AR A}, 2] ol Al
LEof o3t ko] A9 gl wbd Hdel Tﬂﬂﬂ]*"
257} Ao wel Frtsh 53 5C F-ellA F
A7t A3 %ﬂﬁ}ﬁt}. '

(2) ¢x Wsle) F7]9 o 550 sl
4E FTFE EE %J%E é% 3 el A
F7)s} frdol Va4 E S EE Wty Ho] ARE
o T ok

(3) 2x HWsle) 37l g YR ENe) Iy A
A7k} v 5 F8 W R slo] BARE A} F7)el ik
AR A7 e Bl7} Ao SF Fejdafgte] kil F
7)ol gk AR Az vzl 059 of FH2gtE vhehdg
At

(4) 743 chd 431 -g vl wyt A4 deleAT
9] A 7bell e FE, e oo SAS FFT AF
tERgel ddAY R} Fewst 23 o] £l

kd
%

1 j_ e rqo\

_9.
=

X
e

W

L

ol o
Al
=

F&2 Reprl A4 F5 4+ ddoh
AREY|E

Vo :void volume [ml]

V, :retention volume [ml]

K :distribution coefficient

C :dilution ratio

Cr :feed solution concentration [mg/dl]

S  :parameter defined in Fig. 4
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T :time [min]
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