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Catalytic Inversion of Sucrose with Ion-exchange Resin
By
Michio TagEDA and Tsuyoshi IMURA

A study was made of the promotive effect of strong base type anion exchange resin
on the sucrose inversion with sulfonic acid cation exchange resin. Inversion rates
were measured through batch and column types. The inversion rates were promoted
by anion exchanger in the batch type. But, in the column type, promotive effect
was not found in the part under rapid flow, although promotion was found as in the
case of batch type in the part under slow current where inversion rate was dropped
by the presence of boundary film. The estimation of partition coefficient between
resin and either sucrose, glucose or fructose solution indicated strong absorption of
each sugar by strong base type anion exchanger.

It may be pointed out from these findings that the strong base type anion
exchanger accelerates the transport process from sugar molecule to resin layer, which
causes concentrated layer of sugar solution around resin to promote the inversion.

And these facts may suggest that these resins are not practically neutralized
chemically.
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Fig. 1. Apparatus for sucrose inversion by ion-exchanger column.
1, compressad air in-let | 2, air reservoir ; 3, manometer ; 4, sucrose
solution ; 5, column ; 6, receiver ; 7, thermostat ; 8, stirrer.
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Table 1. Properties of employed ion-exchange resin.

Resin Mean radius lon-exchange capacity Water absorbing capacity
(mm ) (mealg) (mllg)
Amberlite IR-120 (H- form) 0.57 4.08 0.75
Amberlite IRA-410 {(OH - form ) — 2.19 0.49

* Screened from 32 to 48 mesh. Porosity is unknown.
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Fig. 3. Effect of mixing of anion-exchanger on sucrose inversion by suifonic acid
cation-exchanger, in batch-wise procedure (30.0°C, 10 % sucrose solution).
1 : Amberlite IR-120+ Amberlite IRA-410 (1 : 1).
2 : Amberlite IR-120.
3 : Amberlite IRA-410.
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Fig. 4. Effect of mixing of anion—exchangsr on sucrose
inversion by sulfonic acid resin in column method.
O : Amberlite [R-120, @& : Amberlite [IR-120 + Amberlite
RA-410 (1 : 1).
Table 2. Partition coefficient of ion-exchange resin for sugar solutions.
. < w, vV S0 s q
Resin o (8) | (ml) |(mgiml)|(molml)| (milg) | ¢
IR-120 sucrose 4.9352 25.0 49.4 54.0 0.75 0.43
IRA-410 ” 4.9910 ” " 37.0 0.49 4.43
IR-120 fructose 5.0382 ” 49.0 53.9 0.75 0.41
IRA-410 ” 4.9843 ” v 35.8 0.49 4.77
IR-120 glucose 4.3271 ” 50.4 47.9 0.75 1.04
IRA-410 ” 5.0402 v ” 32.6 0.49 6.52
w : weight of resin, V : volume of sugar solution, s§¢ : concentration of initial sugar solution,
s : concentration of residual solution, ¢ : water absorbing cepacity of resin, « partition
coefficient.
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Fig. 5. Adsorption of sucross by ion—exchanger (1% sucrose solution).
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