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A Polarographic Detector for

Flow Injection Analysis

Akifumi YAMADA, Youichi KATAOKA, Yoshitaka ONO,
Kazunori HopoucCHI, Yoshikiyo KATO

A polarographic detector for flow injection analysis has been devised using a small mercury pool from a

hanging mercury electrode. The detector consists of a working electrode (mercury pool), a counter electrode

(platinum wire) and a reference electrode (silver wire). Linear relation was observed in hexacyanoferrate (IlI) at a
range of 5X1078~1x10*M with a relative standard deviation of less than ca. 1.5% at a cell volume of 3u2.
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Fig. 1 Diagram of flow system,
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Fig. 2 Schematic diagram of the polarographic detectors.
WE ! Working electrode (Small mercury pool electrode)
CE : Counter electrode (¢0.3mm Platinum wire)
RE : Reference electrode (¢0.3mm Silver wire)
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Fig. 3 Typical recorder traces for 10u€ injection of ImM
K,[Fe (CN)s] obtained at flow rate of Im& /min.
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Table 1 Effect of a diameter of platinum wire with the
contact of a mercury drop.

Relative standard
deviation (n = 10)

Diameter of
platinum wire

Without mercury coating

0.3mm 18%
With mercury coating

0.3mm 5.2%

0.5mm 2.6%

1.0 mm 2.0%
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Fig. 4 Relation between the peak current and the flow rate.
Flow of the carrier comes (a) directly overhead and
(b) sidewards.
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Table 2 Characteristics of the polarographic detector.

Cell Structure

Explanation Parameter

In The lower acryl plate serves as the chan-
nel.

Only the cell volume of the channel is
large while the volume near the mer- | Rel. std. dev. : 1.3%
cury electrode is small.

Sensitivity : 4.4uA/mM

The position of the inlet changes accord- | Cell volume @ 12u€
ing to the position of the upper plate.

VE

con rubber plate.

The teflon tube passes through the sili- | Sensitivity : 1.3uA/mM

Rel. std. dev. | 1.4%

Cell volume is constant as inlet and | Cell volume @ 1548
outlet are fixed.

The cell volume near the mercury elec- | Sensitivity : 4.8uA/mM
trode depends on the thickness of the | Rel. std. dev. . 1.7%
rubber plate.

Cell volume @ 4.1u8

CE RE

© " ]

WE

The two electrode CE and RE are insert-
ed in the outlet tube.

Out The cell volume is fixed and does not
depend on the position of the three
electrodes.

The cell volume is minimized.

Sensitivity : 6.5¢A/mM
Rel. std. dev. : 1.6%
Cell volume : 3.4u¢
Sensitivity : 8.14A/mM
Rel. std. dev. : 1.5%
Cell volume : 2.6u¢

WE. | Working electrode

In : Inlet tube Out : Outlet tube
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CE. ! Counter electrode

RE. : Reference electrode
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Fig. 5 Calibration curve for K;[Fe (CN),] obtained with the
cell (c).
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