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Water Quality Research Division, National Institute of Environmental Research

Eunpyung-gu Bulkwang-dong 280-17, Seoul 122-040, Korea

Measurement methods of COD with potassium dichromate were compared, assessed and
evaluated by means of Japan Industrial Standard(JIS), Standard Method(closed reflux, -open
reflux) and Environmental Protection Agency(EPA). In case of high concentration 85 mg
KHP/L and low concentration 0.85 mg KHP/L,

standard deviation and error ratio of the

proposed method, 1.47, 0.13 and 2.3, 20°/ respectlvely, was shown to be better than other ones.
Especially, it has been thought that closed reflux method could not be used to determine COD
concentration, because of poor reproducibility and accuracy. High and low concentration KHP
was successively measured 10 times according to quality control chart to evaluate the
confidence quality control of analyzed data resulted from the proposed method in laboratory,
therefore it has been shown good result reasonably. Determination of COD for the lake water
was performed 4 times successively by potassium permanganate and potassium dichromate
method. Reproducibility of potassium permanganate method were better than potassium
dichromate one, and proposed method is superior to others except manganese one.
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volumetric flask
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y
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\_  water %
<4— Add 04g HgSO4 and glass bead

<€— Add 2mlL silver sulfate solution

Add 10mL of 0.025N potassium
dichromate solution

Y
/7 Mix sample with water
Qmplemly in the ice bath or

cold water

i

Y
connect the flasks to the condensors and
start the flow of cold water

Add 28mL of silver sulfate
* solution

/ Apply heat to the ﬂasks\
Kand reflux for 2 hours

Allow the flasks to cool and wash down
the condensors with about 10mL water

Add water into flasks to fit total

volume 140mL

-

-4 Add 2-3 drops of o-phenanthroline
ferrous sulfate solution

(“Titrate the sample with 0.025N

ferrous ammonium solution

Fig. 1. The flow chart of COD measurement
with potassium dichromate.
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Table 1. The comparison of determination method on the COD.
Poposed g Standard method EPA method
Method method ] me method
Sarl Open reflux Closed reflux method 410.4
amples Tk Low®  Low’ method method  method
and reagents . WoOW e 16X100 20X180 BXIH 4101 4102 4103 pe e mp
gl w mm(lS) mm(36) mm(%) . ALLOLGUC VidTldl
Volume of sample(mL) 20 2 2 0o 5o 25 50 160 50 5.0 s M 25 10
: HgSO, 10 - -
Ag:SO4(g) 04 04 04 1 1 0049 00999 0198 10 10 mg/Cl 1mg
Concentrated HoSOu(mL) - - - - - 023 050 10 50 50 2 - -
Concentration of KoCraOr 025N 002N 0025N 050N 00250N (0.JOON  010ON 0.JOON 0.280N 00BN 025N Q208N 0.208N
Yolume of KeCroOr{mL) 10 10710 B0 BO 5 30 60 250 50 50 19 6
AgSOy g/HyS0s - (kg) /L WAL 1L 551 551 551 ‘5.5/1 551 235/4.09 235/4.09 235/400 22/409 -22/409
Volume of H:SO; reagent(mL) N RN B B B0 My ™ B 35l
Reflux time(h) 2 2 2 2 2 2 2 2 2 2 2 2 2
Total volurme(mL) 100 100 140 30 300 75 150 300 300 300 30 75 30
Indicator(drops) . 2~3 2~3 2~3 2 3 2~3 1~2 1~2 1~2 810 8~10 10 - -
Concentration of FeQLNG00; 640 02N QUM OM5M 0ZM 005M O1M 01 O1M 03N 00BN 0mN - -
Applicability oD > COD < 0D > COD' COD> (OD> COD> Organic (COD: Orgasic  COD:  COD:
50 mg/L50 mg/L 50 mg/l. 5~50 50mg/L50mg/L50 mg/l carbon2  5~5) carbon>  3-900  20-90
of waste mg/L Nmgl mgl Dmgl mgl mgl
water of Cl=2000
sewage/ mg/L
waste
water

_ Surface: water, domestic and
industrial wastewaters

a’ High indicates that the concentration of COD is higher than 50 mg/L
b: Low indicates that the concentration of COD is lower than 50 mg/L

Table 2. The characteristic comparison of COD measurement by Mn and Cr method.

Division Mn Method Cr Method
Oxidizing power low high
Oxidant KMnO4 KoCrO7
The time required 1h 4h
Mercuric sulfate no yes
Reagents used less more
Complexity on the experimental process less more
Hazardous substance in the wastewater no Cr, Hg
The expenditure required ’ less more
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able 3. The comparison of COD results for the KHP standard by Cr method
(Unit: m
Closed reflux
Classification Proposed JIS Open reflux
16 X100mn 25X 100nm
100.4 91.7 1099 134.0 157.7
101.1 837 110.1 134.0 157.7
High concentration
85 mg KHP/L 104.3 9.7 106.1 139.8 157.7
Theoretical COD 1035 86.7 110.3 131.0 1638
(100 mg O»/L) : i . : .
1024 877 108.1 136.0 1628
101.8 90.7 107.1 133.0 160.7
Standard deviation 147 1.87 1.77 2.24 2.78
Average 102.3 89.2 1086 1355 160.1
{error) (2.398) (10.8%) (8.6%6) (35.5%) (60.1%)
Upper wamning limits 105.2 925 1121 1400 165.7
Low warning limits 994 85.5 1051 131.0 154.5
Upper control limits 106.7 94.8 1139 142.2 1684
Low control limits 979 83.6 103.3 1288 151.8
09 1.0 1.0 146 34.2
1.0 16 0.8 20.1 399
Low concentration \
085 mg KHP/L 0.8 16 16 237 40.2
Theoretical COD 09 11 04 239 427
(1 mg OyL) : . i :
0.7 14 0.8 166 369
09 16 1.0 221 414
Standard deviation 013 0.27 0.39 4.93 313
Average 0.8 14 0.9 209 39.2
(error) (209) (40%) {(10%) {209%) {392%)
Upper warning limits 1.1 19 1.7 30.8 455
Low warning limits 05 0.9 0.1 11.0 32.9
Upnper control limits 1.2 22 2.1 357 48.6

Low control limits 04 06 -0.3 6.1 29.8
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Table 4. The comparison of guality control for the
COD analysis data with KHP standard.

(Unit: mg/L)
New proposed method

Classification Standard

Number Concentration Average o
deviation

100.2

1013

1033

1045

1017 -
1005 1029 225
1071

B5

1mMN20
JRV S )

105.1

11
08
09
05
0.7
09
13
11
10

08

EESERE S

High concentration
8 mg KHP/L
Theoretical COD
(100 mg O/L) -
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0.85 rng Y m/'}_,
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(I mg OYL)
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