Korean Chem. Eng. Res., Vol. 43, No. 6, December, 2005, pp. 722-727

Ol2 wet I=niEefju|iiM 227t g2l MF Sdol nixl= F

Sf

H S e R s M e R

402-701 JHA] 8% 253

(20051 9¢ 30

A~
4,

20054 1€ 259 A=)

Temperature Effect on the Retention Behavior of Sugars in Ion
Exchange Chromatography

Jin-Tl Kim, Chong-Ho Lee* and Yoon-Mo Koo'

Department of Biological Engineering, *ERC for Advanced Bioseparation Technology, Inha University,
253, Younghyun-dong, Nam-gu, Incheon 402-751, Korea
(Received 30 September 2005; accepted 25 November 2005)

2

OF
=

Dow99Ca350, MFG-220, Finex CS-10GCi= ¢l w3k A 2H], F 2]of] =2 A ™, &5 poly styrene DVB

-
=

= 7| B0 HEA), BL
ol Abg# 3 9o, ole] Tl
SAeA] o) AR
EASR SRR

B Ao

LU= = ST

EEE AE7)2 skl 9l o] wE] FAIES oln] AlF At e
21529] 948ko 7 QI3 Dow99Ca350, MEG-2203} Finex CS-10GC2] 7]
52 F3 54 AgE gokn] fiste] EHSI @ e AlEEM ARE 21 9dt
1ol #2937 AlF AkdellA] de] ARE-ETE Dow99Ca3502] Hir Al
3, dgk B4 Fal) Sxof et J3S FAsII. MFG-220, Finex CS-10GCY] 7%, A A3S
Slof| o3t AwnfE ] WelE dolugit) Ade] Ayl Dow99Ca350, MFG-2207} Finex CS-10GCE T1g3}

A~ B Sl
A4 ] 24

& s
A, v=E

A

Al A

Al
g3l 2= d
E

= A7 A 176, 3.37%2) Al AR RSE Helo R 2o ARl AdS Bt

Abstract — Dow99Ca350 (Dowex monosphere 99Ca/350 separation resin), MFG-220, and Finex CS-10GC are ion-
exchange resins, and primarily used to separate sugars, and all of these resins have poly styrene DVB backbone, and sul-
fonyl group. These resins are already used to separate sugars continuously at sugar industry at constant temperature.
These resins are used in experiments for understanding temperature effect on retention or adsorption behavior. Using
Dow99Ca350, swelling test, porosity test, pulse test, and frontal analysis at various temperatures were performed. In the
cases of MFG-220, and Finex CS-10GC, the effect of temperature variation was verified by pulse test. The experimen-
tal results are shown that Dow99Ca350, MFG-220, and Finex CS-10GC, which are commercial resins for sugar sepa-
ration, are stable to temperature variation because the maximum change of retention time of fructose, and glucose are

1.76, and 3.37% respectively.
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Fig. 1. Swelling test of Dow99Ca350 by temperature variation.
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Table 1. Results of porosity test
Temperature (°C) Retention time of NaCl (min) Retention time of Bluedextran (min)  Total porosity Inter porosity Intra porosity
40 13.224 12.044 0.55 0.501 0.098
50 13.272 11.948 0.553 0.497 0.111
60 13.272 11.852 0.553 0.493 0.118
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Fig. 4. Temperature effect on pulse experiments of glucose. (a):

Dow99Ca350, (b): MFG-220, (c): Finex CS-10GC.
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Fig. 6. Temperature effect on frontal analyses of glucose with

Dow99Ca350.

Table 2. Results of pulse experiments of fructose and glucose by temperature variation

Temperature (°C) 40 50 60
Dow99Ca350 Fructose 19.025 19.133 18.975
Glucose 15.133 15.335 15.642
Retention volume (ml) MFG-220 Fructose 19.754 19.775 19.581
Glucose 15.926 16.349 16.467
Finex CS-10GC Fructose 19.625 19.872 19.977
Glucose 18.086 18217 18.718
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Table 5. Comparison equilibrium isotherms of fructose and glucose

a (/1 solid volume) a (/1 solid volume)

Temperature (°C)

of fructose of glucose
40 0.7088 0.2808
50 0.636 0.2723
60 0.594 0.2733

2 A9 A8, X5

59 FEE YRRt} Table 33} Table 4914 % &
25 VR el S AR2 9K(g, @l solid
o] ZFaste], T Al89] ﬂlv‘w?bl WA= o7 A
Z}sk 4= QJt}. Table 59li= Table 3, 45 %38l 92 #A12,
Wglol| st gyt oo T 2 HA o VerE &

A8t

volume)

4 Eo| U =

Dow99Ca350, MFG-220, Finex CS-10GCE T~
= A8 el FAolr, oln] Al ARell A
a1 53], AKIA 1159 A4 B I
2] oMz Mgt FxA ko] S E
2o ogh AlEe] WA, F fAo Fa
aeEte] AT ol A S H=E A
elli= w8 78, £E JI¢E

7 o 2ol
de] AMEE
T ARSI A A

/H r/]— )\]J_‘_,] x«h:

st v)g-2] AAd 5
Ak, SFAIRE, A &
S WA= S5k e A4Eo] EAIskaL

o] &gt 0*5011 &l el P 7IXA| Frt. o] A3elM=
& 94 T Rl 2%2] W37 Dow99Ca350, MFG-220, Finex
CS-10GCY] -57“14] o} B, X=] F& Bl nXE 9T

03’1‘ FLO )l'E, Mr 39 O

O

l:l

25

Casso)- = \—]-—6]—7] ‘ﬂsﬁ ] L[].\E'_ 'é»é ] E 73_H Zl T‘—J/] TX] = /\]"'g‘
o g} LEge] F3 JPHS Tk Wake 40°CE 71
Table 3. Temperature effect on correlation of q vs. ¢ of fructose
Retention time (min) q (g/l solid volume)
Temperature (°C)
10 g/l 25 g/l 40 g/l 0g/l 10 g/l 25 g/l 40 g/l
40 23.07 2251 22.33 0 7.482 17.928 28.125
50 22.19 21.79 21.65 0 6.646 16.056 25271
60 21.8 21.26 21.25 0 6.283 14.953 23.61
Table 4. Temperature effect on correlation of q vs. ¢ of glucose
Retention time (min) q (g/! solid volume)
Temperature (°C)
10 g/l 25 g/l 40 g/l 0g/l 10 g/l 25 g/l 40 g/l
40 18.19 17.97 17.87 0 2.969 7.119 11.13
50 18.18 17.87 17.89 0 2913 6.85 10.815
60 18.13 17.94 17.88 0 2.866 6.901 10.852
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€ : total porosity

€, : external void fraction (between particles)

€, : intraparticle void fraction (within a particle)

U,  : velocity of solute in the column

T : temperature [°C]

s : interstitial fluid velocity [m/min|

p,  :structural solid density [kg/m?]

q - amount of solute adsorbed [kg/kg adsorbent]

c : solute concentration of fluid [kg/m?]

L : column length [cm]

K, : fraction of interparticle volume species can penetrate
C,  :solute concentration of fluid during the ith step in frontal

analysis |g//]

Q; :amount of solute adsorbed after the ith step in frontal
analysis [g/! solid volume]

V. :retention volume of the inflection point of the ith breakthrough

curve in frontal analysis [ml]

V,  :column void volume [ml]
V,  :volume of adsorbent in the column [ml]
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