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Abstract: An electrolysis system with a vertically circulating mercury capillary bundle electrode was developed with
a very large electrode area in a minimum space. This system was operated by forcedly feeding mercury and aqueous so-
lution containing metal ion into a fiber bundle packed densely within a small porous glass tube. In order to test the char-
acteristics and stability of the electrolysis system, the reduction voltammograms of uranyl and ferric ions were mea-
sured with changes of the mercury flow rate and the aqueous flow rate. The aqueous flow rate had a large effect on the
electrochemical reaction of metal ion occurring at the interface between the mercury and the aqueous solution and had
to be regulated as an appropriate value to have a good limiting current shape. The limiting current was linearly propor-
tional to the aqueous flow rate, and complete reductions of uranyl and ferric ions were rapidly and continuously accom-
plished at the potential showing limiting current. With a mercury flow rate high enough to keep a capillary continuum
of mercury in the fiber bundle, the mercury flow rate had almost no effect on the electrochemical reaction. This system
was confirmed to be effective and stable enough to control rapidly and continuously the oxidation state of metal ions fed
into the system under an appropriate aqueous flow rate.
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Mixed mercury and aqueous solution

Mercury capillary
A4 7% (Black)

Packed fiber
(White) +-
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X
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|

Mercury Aqueous solution

Fig. 1. Schematic diagram of mercury capillary
bundle in a packed fiber.
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Fig. 2. Mercury capillary bundle developed in highly

packed fiber within porous glass tube.
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1. Hg level controller 10. Potentiostat/data

2. Hg/solution separator recording system

3. Solenoid valve 11. Hg reservoir

4. Product storage tank 12. Hg pump

5. Reference electrode 13. Target solution tank
6. Working electrode 14. Target solution pump

(Hg capillary column) 15. Hg flow controller
7. Porous tube(membrane) 16. Aqueous solution flow
8. Counter solution controller
9. Counter electrode(Pt) 17. Air vent

Fig. 3. Electrolysis system with vertically circulat-

ing mercury capillary bundle electrode.
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Table 1. Experimental Parameters and Their Ranges

Parameters | Aqueous flow | Mercury flow | Concentration
System rate(ml/min) | rate(ml/min) (g/)
Fe(11)/Fe()| 0.7~4.0 2.8~5.6 2.0

U(V)/U(V) 0.4~4.0 2.0~4.0 2.0~5.0
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Fig. 4. Voltammograms for the reduction of Fe(HI)
with a change of aqueous flow rate at Hg
flow rate of 4.5ml/min.

Working solution : 2g/¢ Fe(IlI)+0.1N N,H;*
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