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The introduction of total organic carbon (TOC) as a new organic matter index for industrial wastewater is
under consideration. In this study, we investigated characteristics of organic pollutant indexes (TOC, BOD;,
CODy,, COD,) for 11 industrial categories comprising 210 industrial wastewater samples from Busan, Korea.
Average organic concentrations for chemical manufacturing and food manufacturing industries are higher than
that for other industries. The organic matter oxidation rates of COD, and COD,, for TOC are 88.7% and 51.9%,
respectively. Furthermore, the COD test can be underestimated for organic compounds in wastewater. The cor-
relation between TOC and organic matter indexes was in the order of CODy, (r =0.970) > CODy, (r = 0.956) >
BOD; (r=0.812)(p < 0.01). In conclusion, the introduction of TOC, which has higher oxidation rate than COD
and high correlation with existing organic matter indexes, is appropriate as an organic index to replace COD.

Key words: Organic matter index, Industrial wastewater, TOC, BOD;, COD,,,, COD,
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Table 1. Industrial categorization targeted in this study
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H HREZ(SS) ﬂ#ﬁE(ﬁ“H)— H71ET/2RYA
Y9 9.1(0.1~573) mg/L, &57dH] FAMAAIA 11.7(13
~41.0) mg/L, A EZFAZY 74.3(1.3~610.0) mg/L, A
AEANA) 13.90.7~50.0) mg/L, 12} &A%Y 5.8
(0.4~24.0) mg/L, AAF-ZFMM=AAZH 20.000.1~
107.0) mg/L, =2 /818A1% A2 13.9(1.6~ 37.0)
mg/L, FE7A1E AZY 6.0(4.0~8.0) mg/L, LA
E/ZEE AZRY 274(2.0~54.0) mg/L, VIFS FEF
4 11.8(4.0~17.0)mg/L, 7TEFFE°] 20.3(1.2~56.0)mg/L
o] AT}
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Category No. of Amount of daily discharge(m?) Discharge area*

Industrial wastewater facilities facilitites Over 2,000 700~200 200~700 50~200 below50 Clean Ga Na
Waste collection/transport/disposal 52 8 2 15 27 - 1 49
Vehicle/repair/car wash 40 - - - 2 38 - 35
Food prodcution 20 - - 4 10 6 - 11 9
Hospial/Hygiene 16 - - - 3 13 - - 16
Primary metal work 14 8 1 - 2 3 - 1 13
Electronic parts/semiconductors 13 3 - 4 3 3 - 9 4
Chemical products manufacturing 7 - 3 3 1 - - 3 4
Metal processing/product 13 - 2 5 1 5 - 3 10
Rubber goods/plastic 8 2 1 2 1 2 - 2 6
Nonmetallic mineral 6 - - 3 3 - - 1 5
others 21 2 1 1 8 9 - 7 14

Total 210(%) 23(11.0)

104.8) 37(17.6) 61(29.0) 79(37.6)

1(0.5) 44(20.9) 165(78.6)

*Discharge areas are classified according to the grade (I-V) in which water quality is conserved according to the standard of
water quality and ecological environment. “Clean” denotes very good (Ia) grade, “Ga” denotes good (Ib) — slightly good (II)
grade, and “Na” denotes moderate (III) — bad (V) grade.
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Table 2. Average concentration of organic matters in industrial wastewater (Mean + standard deviation)

Category i;p?: TOC(mgC/L) ~ BODy(mgO,/L) COD,;(mgOy/L) COD(mgO,/L)

Waste collection/transport/disposal 52 37.0+£116.9 38.3+£131.6 49.4+136.1 89.7+£267.8
Vehicle/repair/car wash 40 18.7£33.0 - 22.8+23.3 38.3+£69.8
Food prodcution 20 64.9+181.2 88.4+190.7 90.2 +205.0 213.3+621.8
Hospial/Hygiene 16 194 +12.1 24.1+£28.5 31.5+15.5 53.7+283
Primary metal work 14 7.6+9.0 53+5.7 15.9+£20.7 16.5+11.3
Electronic parts/semiconductors 13 22.4+30.1 57.6 £94.1 18.2+14.0 70.4+101.2
Chemical products manufacturing 86.6+£110.9 37.1+£36.6 80.5+113.5 269.8 +366.7
Metal processing/product 13 142 +26.6 - 22.7+38.6 128.5+165.5
Rubber goods/plastic 16.2 +20.1 15.7+24.0 17.1+27.4 86.6+97.8
Nonmetallic mineral 31+£1.3 28+1.6 42+1.1 11.8+5.8
others 21 17.4+£22.8 155+17.0 22.7+24.1 37.6 +54.5

Total 210 34+107.4 50.2 +138.1 419+ 121.4 89.3+282.3
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Table 3. Comparison of average concentration of organic matter in industrial wastewater between Busan and Dagjon Metropolitan City

No. of

Category sample TOC(mgC/L) BODs(mgO,/L)  CODy,(mgO,/L) Reference
40 18.7 - 22.8 Busan
Vehicle/repair/car wash u 19
70 16.6 - 31.0 Daejon'”
. 20 64.9 88.4 90.2 Busan
Food prodcution . 19
5 11.9 9.8 185 Dagjon'”
. . 16 19.4 241 315 Busan
Hospial/Hygiene 19
10 26.9 63.5 40.1 Daejon'?
. . 13 22.4 57.6 18.2 Busan
Electronic parts/semiconductors . 19
69.2 133.9 62.9 Daejon'?
. . 86.6 37.1 80.5 Busan
Chemicalproducts manufacturing . 19)
53.6 32.6 61.5 Dacejon
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Fig. 1. Comparison of oxidation rate(COD, CODy,and BOD;) at industrial wastewater facilities. Oxidation rate (%) :
Organic pollution indexes (BODs, COD,,, COD,)X(12/32)+1.24-==TOC) X100
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Table 4. Correlation coefficients among organic matter parameters measured in industrial wastewater: cells show the Pearson
correlation coefficient and the corresponding p value(in parenthesis)

TOC BOD; COD,, COD,
TOC 1 0.812 0.970 0.956
BOD; 0.812 1 0.846 0.689
CODy, 0.970 0.846 1 0.923
COD, 0.956 0.689 0.923 1

(p<0.01, p: significance level)

Table 5. Correlation of indicator for organic compounds (COD,, COD,,,, and BODs) and TOC in industrial wastewater effluent

. Correlation with TOC (p <0.01) Ratio
Industrial wastewater facilities
COD, CODy, BOD; COD./TOC COD,;/TOC BODyTOC
Waste collection/transport/disposal 0.996 0.995 0.978 32 1.7 1.3
Vehicle/repair/car wash 0.993 0.905 - 2.6 1.7 -
Food prodcution 0.997 0.991 0.664 2.9 2.1 1.6
Hospial/Hygiene 0.830 0.567 0.867 2.9 1.8 1.1
Primary metal work 0.942 0.978 0.550 2.7 2.0 0.9
Electronic parts/semiconductors 0.978 0.844 0.998 2.8 1.3 1.6
Chemical products manufacturing 0.992 0.646 0.493 3.1 1.5 0.6
Metal processing/product 0.999 0.989 - 3.2 1.6 -
Rubber goods/plastic 0.999 0.495 0.856 3.8 1.5 0.5
Nonmetallic mineral 0.867 0.345 0.999 33 1.6 0.7
others 0.972 0.972 0.561 2.8 1.7 1.3

Average 2.9 1.7 1.3
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