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Fig. 1 Schematic diagram of the polarographic de-
tector

WE: working electrode (small mercury pool
electrode); CE: counter electrode (0.3 mm¢ plati-
num wire); RE: reference electrode (0.3 mm¢ silver
wire); In: inlet tube; Out: outlet tube
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Table 1 Effect of diameter of platinum wire on

mercury drop contact

RSD
(n=10) of peak current, %

Diameter of
platinum wire/mm

Without mercury coating

0.3 18.0
With mercury coating

0.3 5.2

0.5 2.6

1.0 2.0
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Table 2 Characteristics of the polarographic detector
Cell Structure Explanation Parameter
out The two electrodes CE and RE are inserted into the  Sensitivity': 9.1 pA/mM
upper silicone rubber stopper. The inlet tube is in- RSD: 2.3%
(a) CE - RE serted into the lower acrylic plate. The mercury elec-  Cell volume: 4 pl
AT . .
’ trode is placed in the flow stream from bottom to
el ]
top.
In
In The lower acrylic plate serves as the channel. Only  Sensitivity': 4.4 pA/mM
the cell volume of the channel is large while the RSD: 1.3%
8
(b) [ volume near the mercury electrode is small. The Cell volume: 12 pl
L] i position of the inlet changes according to the posi-
CE REI tion of the upper plate.
Out g
The Teflon tube passes through the silicone rubber  Sensitivity™: 1.3 pA/mM
CE RE plate. Cell volume is constant as inlet and outlet are RSD: 1.4%
(c) In—_—.---T T---_-._. Out fixed. The cell volume near the mercury electrode  Cell volume: 15 pl
' L ] depends on the thickness of the rubber plate. oo
Sensitivity'T: 4.8 uA/mM
VE RSD: 1.7%
Cell volume: 4.1 ul
CE RE The two electrode CE and RE are inserted into the  Sensitivity'": 6.5 pA/mM
outlet tube. The cell volume is fixed and does not RSD: 1.6%
(d)In e Out depend on the position of the three electrodes. The  Cell volume: 3.4 pl
[ T cell volume is minimized. ~ ceremrereeseserceressesesoeoionoes
Sensitivity'T: 8.1 nA/mM
y n
"R RSD: 1.5%
Cell volume: 2.6 pl

t Injection volume: 50 ul; 11 Injection volume: 10 pl.
reference electrode; In: inlet tube; Out: outlet tube

WE: working electrode; CE: counter electrode; RE:
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Table 3 Detector performance for different thiourea compounds
. :
Compound Structure Linear range/M n?\lorfgzl In)ge’tectlon lrlnr?‘t/ (521?0)
ﬁ;ygfilfgrg) NHgmC=NH=GHy=CHmCHy 5X107°~5X107%  3.03 3.5 3x107" 1.9%
fﬁ;ﬁf;;?g??"ﬁa <:>*"“'§““”*<:> IX10 6~5X107* 219 23 I1X10"  17%
H
: N
Ethylenethiourea E ): s -7 -3 —12 9
= 5X1077~1X10 9.68 051 5X10 0.93%
(M=102.16) N
H
. . . $
?:?22%????“““b““df CHy=tH =L Nt =ni, 5X1076~1X107%  3.74 49 4x10° M 1.3%
. s .
Ejjﬁﬂggg;fa <:>-m+£-~u, IX1075~5X10"%  2.98 12 8X107™ 0.74%
. < (
EET$222) Nt =ty 5X1077~1X107° 166 0.30 4X10 ‘2 1.7%
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Evaluation of a polarographic flow detector for environmental monitoring.
Akifumi Yamapa, Kazunori HODOUCHI*, Youichi KATAOKA **, Hideto IKETAKE and Hiroshi
MaTsuBara * (*Departmcnt of Chemistry, Faculty of Engineering, Nagaoka University
of Technology, 1603-1, Kamitomioka-machi, Nagaoka-shi, Niigata 940-21;
** Hokuetsuseishi Co.Ltd., 57, Enoki-machi, Niigata-shi, Niigata 950)

A polarographic detector for flow injection analysis has been devised using a small mer-
cury pool transferred from a hanging mercury drop electrode through a Teflon tube. Its
simplicity in handling and lower dead volume cell is advantageous. The detector con-
sists of a working electrode (small mercury pool), a counter electrode (platinum wire) and
a reference electrode (silver wire). The mercury pool placed in the cell was stabilized by
mercury plating onto the platinum wire for contact. A small cell volume made the detec-
tor sensitive. The efficiency of the detector was also enhanced by directing the eluent
stream for the mercury drop. A linear relation was observed for hexacyanoferrate(III)
ion in the range of 5X10” 8~1X107°M (M=mol dm™ %) with a relative standard devia-
tion of less than ca. 1.5%. Detectors were also applied to the determination of phosphate
ion and six thiourea compounds. The detector limit for these samples was on the pmol
level. Handling of the detector was simple and mechanical skill was not necessary.
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