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Fig. 1 Block diagram of the portable coulometric
analyzer »

A: power source; B: detector; C: V/F converter;
D: counter; E: display; current
compensator

F: background
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Fig. 2 Cross section of the coulometric cell

A: separator; B: counter electrode; C: working

electrode; D: plastic vessel; E: platinum wire
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Fig. 3 Current vs. time curve obtained for the re-
petitive determination of residual chlorine (sample
volume 10 pl)

Table 1 Comparison of analytical results for re-
sidual chlorine in tap water obtained by
the coulometric method and the ortho-
toridine method

Method  wiimple, Charge/ RSD, Conen, ET/
mi u o ppm s
Coulometric ~ 0.01 255 1.9 094 15
method ,

Orthotoridine 10 — 21 091 —

method
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Table 3 Coulometric results obtained for the deter-
mination of nitrite ion

Concn./  Charge/ RSD, CE, ET/
mM uC % % s
0.046 86.5 2.5 98 15

10.2 1970 4.3 100 90

a) mean value of 10 determinataions; b) mean value
of 5 determinations.

RSD: relative standard deviation, CE: current effi-
ciency, ET: electrolysis time

Table 2 Comparison of analytical results for L-ascorbic acid obtained by the coulometric analyzer and indophe-

nol method
Coulometry Indophenol method
Sample
Jjuice Charge'/ RSD, Concn./ ET/ Concen./ RSD,
mC % mgl1™! 5 mgl™! %
Lemon 1.99 1.6 18 191 6.7
Grapefruit 2.82 1.8 20 249 4.6

RSD: relative standard deviation; T Mean values of 5 determinations. ET: electrolysis time
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Table 4 Coulometric results for electroinactive species obtained by using precipitants
Sample Precipitation Sampleu\{olume/ c(:gﬁl./ Chre:l%ge/ R(;DD, q)z, Ez/
Chloride ion AgCl 20 5.5 14.1 1.5 98 15
Chloride ion AgCl 20 17.3 2.7 1.7 99 10
Sulfate ion PbSO, 10 0.104 0.14 4.1 100 30
Sulfate ion PbSO, 20 1.21 3.45 2.0 100 40
Phosphate ion BiPO, . 10 5.87 33 1.3 100 15
Citric acid Pbs(cit), 10 48 30 3.0 96 10
Tartaric acid pb(tart) 10 87 180 3.9 100 30

RSD: relative standard deviation, CE:
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Fig. 4 Current vs. time curves obtained for the de-
termination of sulfate ion (A) and phosphate ion (B)
(sample volume 10 ul)
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current efficiency, ET: electrolysis time
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Manufacture of portable coulometric analyzer and its application to indirect
coulometry of residual chlorine, phosphate ion, sulfate ion and organic acids us-
ing precipitation reactions. Osamu Hamamoro, Yukio NakaMURA™, Shunichi
Uchivama, Shuichi Suzuki™ and Toshiyuki Hoso™* (*Mitsui Engineering & Ship-
building Co., Ltd., 1, Yawata Kaigandori, Ichihara-shi, Chiba 290; ** Department of En-
vironmental Engineering, Saitama Institute of Technology, 1690, Okabe, Saitama 369-02;
***Department of Industrial Chemistry, Tokyo Metropolitan University, 1-1, Mina-
miosawa, Hachioji-shi, Tokyo 192-03) '

A portable coulometric analyzer equipped with a electrolytic cell using a porous carbon
felt electrode has been manufactured. In this analyzer (17.5X9.5X4.5 cm, 0.43 kg), the
electrolytic current is converted to voltage and the frequency counted to integrate this
current. It was found that the precision (<2%) and sensitivity (0.01 ppm) of the
coulometric results for residual chlorine in tap water and L-ascorbic acid in juices
obtained by this apparatus were similar to those obtained by commercially available
equipment (potentiostat and coulometer). In order to broaden the range of determinable

' species, indirect coulometric determinations of electroinactive species (chloride ion, sulfate
ion, phosphate 1on, tartaric acid and citric acid) were carried out by using precipitation
reactions. The excess precipitant ions (Ag™, Pb?* or Bi**) were electrolyzed within one
minute and the absolute determinations of these electroinactive species were carried out
by using the precipitation reactions which had taken place prior to the electrolysis. The
precisions of these measurements were below 4.1% and the sensitivities were about
1X107° M.
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