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Fig. 1 Schematic diagram of the apparatus for

measuring COD based on electrochemical
measurement

1 : Peristaltic pump; 2, 2’ : Mixing joints; 3 : Water
bath; 4 : Reaction tube (Teflon tubing, 10mXx0.5mm
i. d.); 5: Thin layer electrolytic cell; 6 : Polarograph;
7 : Recorder; 8 : Waste reservoir; 9 : Reservoir for acid
solution (A); 10 : Reservoir for permanganate solution
(B); 11 : Inlet for sample
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Fig. 2 Construction of thin layer electrolytic cell

I : Side view of cell; II : Top view of spacer; 1 : Wor-
king electrode (glassy carbon); 2 : Reference electrode
(Ag/AgCl); 3 : Counter electrode (platinum wire);
4 : Spacer(Teflon sheet); 5 : Inlet (Teflon tubing); 6 :
Outlet; 7 : Hole
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Fig. 3 Relationship between current and applied
potential in different acid solutions
Solution A: A 109% H.S04, O 10% H:80, plus
10 96 H3;PO,; Solution B : 0.50 mM KMnQy; Sample:

Distilled water; Each flow rate of three solutions : ca.
50 pl/min
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Fig. 4 Dependence of current on flow rate

Applied potential : 0.40V »s. Ag/AgCl; Solution A :
10 % H,SO,; Solution B : 0.50 mM KMnO,; Sample:
Distilled water
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Fig. 5 Relationship between current and concen-
tration of permanganate in solution B

Applied potential : 0.40V os. Ag/AgCl; Other
conditions are the same as in Fig. 3.
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Fig. 6 Relationship between current decrease and
glucose concentration in sample

Solution A : A 109% H,;SO;; O 10% H,SO; plus
10 % H3PO,; Solution B : 0.50 mM KMnOy; Sample:
Glucose solution; Applied potential : 0.40V wvs. Ag/
AgCl; Each flow rate of three solutions:ca. 501/

min
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Fig. 7 Typical response on sample injection

Concentration of glucose injected (ppm) :a 2, b6, c
8; Solution A :109% H,;SO, plus 10 % H3PO,; Other
conditions are the same as in Fig. 6.
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Fig. 8 Correlation of COD values between the
proposed method and the JIS method
Sample : River and pond waters; Solution A :10%

H:S80, plus 10 % H3PO,; Other conditions are the
same as in Fig. 6.
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Fig. 9 Continuous monitoring of COD in sewage

of laboratories

Sample : Sewage; Solution A : 10 % H;SO, plus 10 %

H3POy; Other conditions are the same as in Fig. 6.
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Continuous monitoring system of chemical
oxygen demand at micro scale based on elec-
trochemical measurement. Masashi Goro, Teru-
moto SHIROEDA and Daido Ismu (Department of Ap-
plied Chemistry, Faculty of Engineering, Nagoya Uni-
versity, Furo-cho, Chikusa-ku, Nagoya-shi, Aichi)

A simple system was developed for the automatic
and continuous determination of COD (chemical oxy-
gen demand) in environmental waters based on am-
perometry of permanganate. A sample, a solution
of 109, sulfuric acid containing 109, phosphoric
acid and a solution of 0.50 mM potassium perman-
ganate are continuously pumped with a peristaltic
pump at each flow rate of ca. 50 pl/min. The sample
is mixed at first with the acid solution and then with
the permanganate solution in the mixing joints. The
mixture is introduced into a reaction tube made of
Teflon tubing (0.5 mm inner diameter, 10 m length),
being placed in a boiling water bath. After reaction,
the mixture goes through a thin layer electrolytic
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cell operated at the applied potential of 0.40V us.
Ag[AgCl. The reduction current of permanganate
present is continuously recorded. The COD value
of the sample is automatically estimated from the
amount of decreased current. A residence time of
the mixture in the reaction tube was about 20 min.
This system was successfully applied to COD measure-
ment of river and pond waters, and to continuous
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monitoring of COD in sewage of laboratories.
(Received Jan. 19, 1981)
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