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A Study on the Characteristics of TOC in Wastewater Discharge Facilities in Incheon
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Abstract

Prior to the time when the organic pollutant management index was completely converted to Total Organic
Carbon(TOC), this study conducted a research study on the characteristics of TOC targeting wastewater
discharge facilities in Incheon metropolitan city.

As a result of examining the correlation between CODy, and TOC for five target facilities, including land
transportation and automotive repair, fabricated metal products machinery and equipment, wastewater
treatment, food products manufacturing, and chemical products manufacturing, TOC value of land
transportation and automotive repair, food products manufacturing, and chemical products manufacturing,
was found to be higher than the actual emission standard setting ratio. TOC has a close correlation with
CODwi, and BOD, confirming that conversion as an organic pollutant measurement index is appropriate. The
TOC removal rate according to the removal of suspended solids was found to be effective to some extent,
and TOC showed high correlation with DOC, which is Dissolved Organic Carbon.

In land transportation and automotive repair, food products manufacturing in areas subject to individual
effluent standards, and chemical products manufacturing, the TC—IC quantitative method was dominant, and
Nonpurgeable Organic Carbon(NPOC) was investigated as the dominant method for fabricated metal
products machinery and equipment, wastewater treatment, food products manufacturing in ‘Ga’ and
‘Na'area. On the other hand, it was found that TOC had no significant correlation with T—N, T—P, and
heavy metals. Based on these results, it is considered that the appropriate selection of physical treatment,
chemical treatment, and biological treatment will be effective in removing TOC.

These data on TOC and organic pollutant emission characteristics for each wastewater discharge facility
can be used as basic data for replacing raw materials or chemicals and improving processes, and is expected

to contribute to the improvement of water quality in public waters.

Key words : Total organic carbon, Organic pollutants, Chemical oxygen demand, Industrial wastewater
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Table 1. Effluent standards of organic substances
(above 2000 m®/day)

TOC COD BOD
(mg/L) (mg/L) (mg/L)
Cheongieone
COMICME | pelow 25 | below 40 | below 30
area
Ga
below 40 below 70 below 60
area
‘Na
below 50 below 90 below 80
area
“Teukrye’
below 25 below 40 below 30
area

Table 2. Effluent standards of organic substances
(under 2000 m®/day)

Substances Toc cOD BOD
(mg/L) (mg/L) (mg/L)
Cheongicone
COMCNE | pelow 30 | below 50 | below 40
area
“Gal
below 50 below 90 below 80
area
‘Na
below 75 | below 130 | below 120
area
“Teukrye’
below 25 below 40 below 30
area




Table 3. Individual effluent standards of organic
substances in Incheon

TOC COD BOD
(mg/L) (mg/L) (mg/L)

Substances

Incheon
Geomdan raw raw raw
industrial wastewater | wastewater | wastewater

estate

Incheon
Ganghwa
industrial

estate

below 225 | below 400 | below 400

Incheon
Seoun
industrial
estate

below 170 | below 300 | below 300

Incheon
I—food park
industrial
estate

below 780 | below 1400 | below 1700
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Table 5. Analysis methods for Organic matter indexes
and influence factors

Item Method

High Temperature
TOC Combustion method
(ES 04311.1¢)

KMnO, method at 100C

CODyin
. (ES 04315.1a)
20°C 5day cultivation &
check DO before incubation
BOD

and after incubation DO
(ES 04305.1b)

Vacuum Filtration
SS (Glass Fiber Filters, GF/C)

) o The number (ES 04303.1b)
Industrial categorization .
of object
Land transport and automotive repair 23 ToN. TP Automatic Water Analyzer
Fabricated metal products 96 (ES 04363.4b, AACS)
machinery and equipment
Wastewater treatment 16 Inductively Coupled Plasma—Mass
Heavy metals Spectrometry
Food products manufacturing 25 (ES 04400.4c)
Chemical products 10
manufacturing
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Table 6. Classification of facilities

Industrial

. All kinds of facilities
categorization

Land transport and Car washing, transportation

automotive repair apparatus repair, gas station etc.

Fabricated metal Plating, Manufacturing printed

products circuit board: semiconductor

machinery and components-extrusion, automobile

equipment components etc.
Wastewater _ -

Wastewater disposal facility
treatment

Manufacturing rice cakes*
Food products starch-cracker-sugars-food
manufacturing additives, processing

fishery—product, meat, coffee etc.

Chemical Manufacturing

products cosmetic'medicine-packing

manufacturing container etc.
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Table 7. The correlation coefficient between TOC

and CODyn
Indus'tria'l Corre.lgtion TOC : CODyy,
categorization coefficient
Land transport and
. . 0.938 1:1.43
automotive repair
Fabricated metal
products
. 0.793 1:1.75
machinery and
equipment
Wastewater
0.778 1:1.68
treatment
Food products
. 0.860 1:1.16
manufacturing
Chemical
products 0.983 1 :1.50
manufacturing
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Fig. 1. TOC and COD concentration of land transport

and automotive repair and trend line
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Fig. 2. TOC and COD concentration of fabricated
metal products machinery and equipment

and trend line
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Fig. 3. TOC and COD concentration of wastewater

treatment and trend line
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Table 8. Determination of fit or unfit by organic
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pollutant index
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/ Industrial TOC CODuin BOD
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Fig. 5. TOC and COD concentration of chemical

products manufacturing and trend line
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Land transport | 78.8 | unfit | 119.8| fit |203.4| unfit

and automotive
repair 76.3 | unfit | 97.4 fit 88.2 fit

Fabricated

87.7 | unfit | 122.8] fit | 140.9| unfit
metal products

machinery and ) . .
96.9 | unfit | 119.3| fit | 130.2| unfit

equipment

140.2| unfit | 143.0| unfit | 182.2| unfit
Wastewater

treatment . . .
79.0 | unfit | 192.0| unfit | 228.0| unfit

1239.5| unfit | 859.7| fit |1993.9| unfit
Food products

manufacturing Ll . .
514.7 | unfit | 536.5| unfit | 792.4| unfit

Chemical 262.3| unfit | 389.4| unfit | 233.1| unfit
products
manufacturing | 89.2 | unfit | 99.7 | fit |108.5| fit
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Table 9. The quantitative analysis of facilities.

Industrial

. TC — IC
categorization

NPOC

Land transport and
automotive repair

17 6

Fabricated metal
products
machinery and
equipment

10 16

Wastewater
treatment

Food products
manufacturing

16 9

Chemical
products 7 3
manufacturing
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Fig. 6. TOC and DOC concentration of land transport
and automotive repair and trend line
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Table 10. Correlation coefficients among each basic factors
(unit : mg/L)

D DOC | DOC | D
Toc TC TIC Toc CODwn | BOD ¢ 0¢ T-N| T-P | SS
(IO (NPOC) (TC-10) TC TIC | \N\POC)

TOC
(TC-I0)

1

TC |0.931 1

TIC | 0.001 | 0.367 1

TOC
(NPOC)

0.951]0.834 | 0.702 1

CODwn| 0.924 | 0.868 | 0.024 | 0.891 1

BOD | 0.838 | 0.748 |—0.086| 0.728 | 0.839 1

boc 0.969 1 0.905 | 0.008 | 0.909 | 0.933 | 0.795 1

(TC-IO)

DOC

TC 0.869 1 0.969 | 0.439 | 0.812 | 0.847 | 0.675 | 0.901 1

DOC

TIC —0.013] 0.353 1 0.998 | 0.707 | 0.011 |=0.097|—0.003| 0.430 1

DOC

(NPOC) 0.89310.841|0.730|0.973|0.876 | 0.605 | 0.918 | 0.833 | 0.734 1

T—N|0.473]0.494|0.149 | 0.232 | 0.343 | 0.188 | 0.460 | 0.477 | 0.142 | 0.229 1

T—-P|0.532]0.5330.105 | 0.218 | 0.296 | 0.269 | 0.436 | 0.432 | 0.090 | 0.260 | 0.580 1

SS | 0.663(0.63410.048 | 0.850 | 0.521 | 0.520 | 0.489 | 0.454 | 0.028 | 0.711 | 0.351 | 0.562 1
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Table 11. Correlation coefficients among heavy metals and each basic factors

(unit : mg/L)
(TTC?IC@ TO | e (EPOOE) 0Dy | BOD <T'£i:> DTOCC I;(I)CC <§§)§> TN TR )5S

Cr |—0.036/ 0.015 | 0.132 | 0.145 [—0.025|—0.059|—0.019| 0.038 | 0.128 | 0.205 | 0.216 | 0.429 |—0.037
Mn | 0.149 | 0.199 | 0.166 | 0.333 | 0.182 | 0.082 | 0.192 | 0.246 | 0.167 | 0.292 | 0.253 | 0.047 | 0.013
Fe |0.000 [—0.033|—0.092| 0.290 | 0.024 [—0.030| 0.005 |-0.033|—0.088| 0.160 | 0.012 |-0.010| 0.017
Ni [—0.021|0.025 | 0.121 | 0.367 | 0.025 |-0.059| 0.012 | 0.064 | 0.124 | 0.449 | 0.469 | 0.269 |—0.093
Cu |0.053[0.139 | 0.246 | 0.159 | 0.078 [—0.001| 0.088 | 0.187 | 0.247 | 0.135 | 0.383 | 0.189 |—0.074
Zn [~0.029|-0.062|—0.095| 0.259 |—0.008|-0.024|—0.026|—0.062|—0.090| 0.217 | 0.028 |—0.025|—0.027
As | 0.377]0.356 | 0.013 | 0.362 | 0.160 | 0.071 | 0.342 | 0.311 | 0.007 | 0.314 | 0.493 | 0.536 | 0.502
Se |0.004 |0.0430.108 | 0.208 | 0.033 [-0.045| 0.021 | 0.063 | 0.101 | 0.248 | 0.233 | 0.027 | 0.094
Cd |0.087 [0.177 | 0.263 | 0.023 | 0.083 | 0.047 [ 0.115 | 0.217 | 0.263 |—0.008| 0.323 | 0.175 |-0.040
Sn [-0.025| 0.011 | 0.096 | 0.365 | 0.023 [-0.038|—0.018 0.025 | 0.097 | 0.334 | 0.108 |-0.004| 0.009
Sb [-0.092|-0.145/—0.163| 0.024 |~0.102|-0.070|—0.078|—0.139|—0.158|—0.056|—0.122| —0.099| —0.125
Ba |—0.159|—0.232|—0.231|—0.040|—0.183|—0.100|—0.157|-0.239| —0.224|—0.109| —0.224|—0.145|-0.127
Pb [—0.008| 0.002 | 0.027 | 0.144 | 0.058 |—0.041|—0.002| 0.009 | 0.025 | 0.128 | 0.089 | 0.012 |-0.028
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