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Synopsis

Three anion exchangers, namely, MFH, PVC-TP, and De-Acidite FF-IP (a commercially available
strong base anion exchanger) were converted into a copper complex, and the resulting complex was
preferably reduced with an alkaline solution of sodium hydrosulfite and studied for the redox
properties.

INTRODUCTION

The literature shows that anion-exchange resins!-2 generally contain amino
groups. These amino groups in the resin are capable of forming complexes with
copper or silver salts which are poorly dissociated. The resulting complex is then
preferably reduced with an alkaline solution of sodium hydrosulfite and yields
metallic copper or silver, which is useful for the removal of oxygen dissolved in
water. So far there are no reports concerning their redox properties, and
therefore we chose to investigate these properties in MFH, PVC-TP, and De-
Acidite FF-IP anion exchangers.

Experimental

Determination of Redox capacity

All three anion exchangers (two synthesized in the laboratory and one com-
mercial) were converted into the OH form using 1.0N sodium hydroxide solution
and washed free of alkali with distilled water.

Exactly 10 g of dry resin was converted into the copper complex using copper
sulfate solution, and the resin was treated with alkaline sodium hydrosulfite
solution to reduce the resin into metallic copper. Effluent and a blank sodium
hydrosulfite solution were estimated for oxidation as per standard iodometric
procedure.® The redox capacity of the resin was calculated from the difference
in burette readings.

Determination of Redox Potential

Exactly 1.0 g of dry resin was converted into the copper complex as described
earlier. Then the resin was filtered and transferred to a beaker containing 100-ml
0.01% methylene blue solution (mediator). The complete apparatus for po-
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Fig. 1. Schematic of the apparatus for potentiometric titration of dissolved redox couples and
electron exchangers.

tentiometric titrations of dissolved redox couples and electron exchanger was
set up as shown in Fig. 1.

The potential difference between a platinum electrode and a calomel electrode
was measured after each addition of the reducing agent (0.5 N sodium hydro-
sulfite in 1.25N sodium hydroxide) from the burette to the receiver, and the
change in potential during the redox reactions was a convenient indicator when
the addition of titrant should be stopped.

Determination of Rate of Exchange

Approximately 7 to 8 g of the resin (in OH form) was converted into the copper
complex by using 350-400 ml 1.0M copper sulfate solution. Then the resin was
washed free of copper sulfate with distilled water, filtered, and dried.

Exactly 0.50 g of the dry resin was placed in a number of different 100.0-ml
conical flasks. Then 10-ml 0.5N sodium hydrosulfite in 1.25N sodium hydroxide
solution was added to each flask. After a predetermined interval, 5.0-ml aliquots
of the sodium hydrosulfite were removed from each flask, diluted to 50.0 ml with
distilled water, and exactly 10 ml of the diluted solution and a blank were titrated
by adopting the standard iodometry procedure.> The redox capacity of the resin
was calculated at different intervals of time from the difference in burette
readings.

RESULT AND DISCUSSION

Among the three redox resins studied, De-Acidite FF-IP resin showed the
highest redox capacity due to the higher uptake of copper ion. MFH resin showed
the highest redox volume capacity due to its poor swelling property, and PVC-TP
resin showed the lowest redox volume capacity due to its higher swelling property
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Fig. 2. Redox potential curves of PVC-TP (®), De-Acidite {P (a), and MFH (X) resins.
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Fig. 3. Rate of exchange of PVC-TP (&), De-Acidite-IP (0), and MFH (X) resins.
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(Table I). Figure 2 reveals that the MFH resin was the strongest oxidizing agent.
The midpoint redox potential of MFH resin was —464 mV as compared to —410
mV of De-Acidite FF-IP and —291 mV of PVC-TP (Fig. 2).

Among the three redox resins studied, the rate of exchange was extremely fast
with De-Acidite FF-IP and comparatively slow with MFH resin (Fig. 3) because
the diffusion of the reducing agent in the matrix of MFH resin was so slow that
during the first 7 min, there was no reduction at all (Fig. 3). Thus the possibility
of using some of the available anion exchangers as redox exchangers is brought
out.
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