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Research on Removal of Copper, Manganese and Zinc Ions Using Cation

Exchange Membrane Based on Donnan Dialysis
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Abstract:Based on Donnan dialysis technique, the mechanism that influences the exchange capacity of the membrane and the
interaction mechanism between two co-existing ions are investigated in this paper, where the cation exchange membrane is applied to
remove the heavy metal ions such as copper, manganese, zinc. The following results were obtained: It is applicable to use the cation
exchange membrane to remove copper, manganese and zinc ions and 75% -85% of removal efficiency can be obtained; when the
concentration and charge number are the same, the smaller the radius of hydrated heavy metal, the quicker the ion diffuse and
consequently the higher removal efficiency the membrane can achieve, which is the main factor; when the radius of the hydrated heavy
metals are approximately same, the membrane will have higher removal efficiency to the ion with lower atomic number; when the ions
with same charge number and concentration co-exist, both of them are removed but with different removal speeds for existing of
disturbance between them and there exist diffusion competition, i. e. those who are more prone to be exchanged will be more
competitive and more likely to low the removal rate of the other ion seriously; if the total concentration of the ions is far lower than the
exchange capacity of the membrane, the removal efficiency when the ions coexist is not lower too much than that of the case when they
exist lonely.
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Fig.1 Working principle drawing of cation exchange membrane
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Table 1  Experimental program

e J5L K B R K B/ mmol - L~

=2 Cu?* Zn** Mn?* Fe’*
1 0.078 7 — — —
2 — 0.078 7 — —
3 - — 0.078 7 —
4 0.078 7 0.078 7 — —
5 0.078 7 — 0.078 7 —
6 — 0.078 7 0.078 7 —
7 — — 0.078 7 0.078 7
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Fig.3  Variation of ion concentrations with time when different heavy metal ions co-exist
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