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ABSTRACT

A simple and quick COD (Chemical Oxygen Demand) measuring method which reduces environmental
impact and analysis costs was developed. The COD — sewer alkalinity test was chosen as a method which
does not use an expensive silver reagent or toxic substance. A commercial electric pipette was applied to a
micro-titration operation required to make a 1/10 scale analysis. The microwave oven used to shorten the
analysis time reduced the heating time from 30 to 5 minutes. The stirrer bar made from PTFE solved a
bumping problem during heating, and the uneven heating problem was overcome through the design and
manufacture of the exclusive vial rack. Furthermore, the reaction stop process was simplified by using a
mixed reagent; 12.5 mM (mM = mol m™3) -sodium oxalate and sulfuric acid (1+2). The time required for the
analysis was 1/5 shorter than that of the official method (CODwmn), and the amounts of reagents consumed
and waste fluid produced were 1/10 or less. The measurement reproducibility of this method was 5 % or less,
and, compared with the official method, the correlation coefficient for varied organic matter was 0.9 or
more.
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Fig.1 Procedure of CODaikalinity in method of sewer test.
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Fig. 2 Reaction vial arranged in a tray for microwave

oven.
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a. bottom plate b. middle c. top plate
d. vial hole e. pillar
Fig. 3 Schematic illustration of a vial rack having four

pillars.
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Fig. 4 Schematic illustration of a vial rack having eight
pillars.
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Fig. 5 Structure of vial rack.
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Fig.6 Effect of heating power on COD and blank

measurements.
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Fig.7 Effect of heating time on COD and blank

measurements.
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Fig. 8 Effect of time difference until reaction stop.
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Fig. 9 Titration with an electric pipette.
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a. microwave oven b. vial rack c. reaction vial
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Fig. 11 Oxidation equipment with microwave oven and

vial rack.

|  Setavial(50mL)atpositionofawvialrack |
Y
Place asuitable amountof sample in the vial, add
water to make total 101k,
andputa sarrerbar o the vial

L ]

Add 0.1 mL of NaOH (200 giL)
and 1 mLof5 mM-KMnO,
¥
| Heatat500 W for5 min withamicrowaveoven |
L]
| Add1 mL of reui:;tfor reactionstop |

| Titrateby5mBlKiaO withan electricpipette |
L ]
( Calculate COD value |

Fig. 12 The developed procedure of CODE-akalinity by

microwave method.
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Table1 Comparison between JIS method (CODwn)

and present method

JIS method Present
(CODMw) method

Reagent consumption 45 mL 3.2 mL
Quantity of waste 160 mL 12.5 mL
Heating time 30 mim 5 min
Silver reagent necessary dispensable
Effect of chloride affected unaffected
Method of titration micro burette ellectrlc

pipette
Time required for 120 min 20~30min
8 samples
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