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ABSTRACT. An indirect spectrophotometric method, presumably heretofore unmentioned, for the
rapid determination of COD in the presence of chloride of high concentration is described. The alkaline
sample is refluxed to react with a definite amount of permanganate, present in excess. A photometric
measurement at 535 nm for the extent of the fading of the permanganate color after refluxing completes
the procedure. The optimum conditions which give the absorbance-concentration plot the maximum linea-
rity and slope in the range of 0~5 ppm COD are as follows: reflux at 100 T for 10 min in the presence
of 0.15mM permanganate and 0.2% NaOH with a sample size of 5m/. An overall running time was

less than 15min. The #-test reveals that the proposed method is not significantly different from the
official method.
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Fig. 1. Variation of “plot of absorbance of unreacted
KMnO, versus COD concentration” with NaOH con-
centration: (a) 0.1, (b) 0.2, and (c) 0.5%. Absorbances
were measured (referred to water) after digestion at
130 C for 10 min in the presence of 0.2 mM KMnO,
and allowing solids to settle.
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Fig. 2. Change in absorbance-COD plot with the va-
riation of Permanganate concentration, (a) 0.2 mM, (b)
0.15 mM, and (¢} 0.1 mM. Reflux time, 10 min; tempe-
rature, 130 ; and 0.2% NaOH.

0,45} TEMP/°C
® 100
u 130
A . 150
0,40 |-
@
Q
<
2
o
A
«
Q.35 -
0'30 - L 1 L i 1 [
B 1 3 s

€OD {pPM)

Fig. 3. Variation of the plot with reflux temperature.
Experimental conditions were the same as in previous
Figures.
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Fig. 4. The plots with various reflux time. Precision
photometric techniques were applied by setting 0.4A
(40% T) with the blank solution (most dark). The ba-
sic pi'ecipitates was dissolved by ammonium hepta-
molybdate. Experimental conditions: 10 min, 100,
0.15 mM KMnQ,, and 0.2% NaOH.
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Fig. 5. Calibration plot prepared by successive dilu-
tion a known solution of seawater by artificial seawa-
ter. Experimental conditions were the same as in Fig.
4.

Table 1. Comparison of the photometric and official
titrimetric methods

Seawater COD (mg/)
sample Official method® New method®
Mean CV(%) Mean CV(%) Error(%)

5.18 87 5.12 118 116
4865 86 472 235 -151
3.54 78 350 028 113
3.36 9.3 333 269 089
2.62 96 260 502 0.76

Qo O DD

‘Number of determinations, =5, *n=10.
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