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On the Characteristics of Rate of Ion Exchange in
Ion Exchange Treatment of Wine

By Yoshihumi AMANO and Moto-o KAGAMI

The authors measured the hights of the exchange zone (H) for the copper
ions in raw wine. It has been noticed that the relation between H and flow rate
of the wine (U) under constant concentration is Hys=K, U** (K.: Constant],
and the ralation of Kc to initial concentration of wine (C,) is K,=0.271 C,~%-4®

When the upper and lower limits of exchange zone are changed and defined as
k=H)"/H{3$, the relation between n and % is expressed as follows :

k=—1.967+1.82
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TABLE I
Imac C-12 (Na ) X 57 F oL D FOERE
Copper Removal from Wine by Imac C-12 Resin in the sodium Cycle.

Effluent
Lo per Run Total C* C/Co* -
ml (x107 8% eq/l)
1 25 25 0.0111 0.0334 1.74
2 25 50 0.0195 0.0590 3.32
3 25 75 0.0271 0.0819 4.82
4 25 100 0.0363 0.1095 6.43
5 25 125 0.0460 0.1390 8.14
6 25 150 0.0615 0.1858 10.00
7 25 175 0.0959 0.2895 11.68
8 25 200 0.1191 0.3600 13.08
9 25 225 0.1566 0.4733 14.46
10 16 241 0.1922 0.5810 15.50
11 15 256 0.2153 0.6455 16.50
12 16 272 0.2495 0.7450 17.60
13 16 288 0.2885 0.8715 18.60
14 16 304 0.331 1.0000 19.70

* O, Cu** concentration in effluent, C,, Initial concentration of Cu**
in influent, 0.331x1073 (eq/l). H, Height of exchange zone,

¢o=6.57x1075/2.5
=0.0263 (eq/l resin)
Co=0.331x10"% (eg/l)
U=10.3 voh=2.20 Ccm/min)
v=(0.331x1073) (2.20)/0.0263
=2.77x1072 (em/min)
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Distribution curve of copper ions in the resin layer,
Ton exchange resin : Imac C-12 (Na-form)., Resin
volume : 2.5ml. Initial concentration of copper ion
in influent Cy : 0.331x1078 (eg/l). O 2.20 (em/
min) ; @ ; 4.28 (em/min) ; @ ; 7.41 (cm/min).

Fig. 1.

TABLE I[
A A RREHEORS &7 F o0l LO g & OBR
The Relation of Exchange Zone Height Hy3 to Velocity U and
Initial Copper Concentration C,

Co U ¥ Hys
No. (x1072 eq/l) cm/min (X 1072 cm/min) cm
1 0.331 2.20 2.77 7.99
2 0,331 4.28 5.78 10.72
3 0.331 7.41 1.1 11.63
4 0.639% 2.36 2,47 6.48
5 0.639 4.18 4.77 8.27
6 0.639 6.08 6.94 12,05
7 0.914 1.87 2,02 5.25
8 0.914 4.08 4.64 6.65
9 0.914 6.00 7.25 7.34
10 1.260 2.26 2.40 4.67
1" 1.260 4.21 4.87 7.10
12 1.260 7.20 8.79 10.08
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* p, Transfer velocity of distribution curve of concentration,
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Fig. 2. Relation between height of exchange zone (H) and linear velocity of wine
at different initial copper ions concentration (U), Ion exchange resin : Imac C-12
(Na-form), Resin colume: 2.5mi, Q; 0.331x107% (eq/l); (B ; 0.639%x1073 (eq/

0); @; 0.914x1073 (eq/l).
Fig. 3. Relation between constant K. and concentration of copper ions in wine

(Gy). Ion exchange resin: Imac C-12 (Na—form). Resin volume : 2.5/,
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Fig. 4. Relation between linear velocity of wine and total capacity
of resin at different initial copper ions concentration, Resin volume :
2.5ml. Solid lines: Imac C-12 (Na-form), Dotted lines: Dowex
50W-X8 (Na-form).

O; 0.331x107%(Ceg/0); B; 0.639x10%(Ceq/l) ; ©; 0.914x102(eq/l);
®; 1 280x1073(eq/l).
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