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Aligned with the advancement plan of the Ministry of Environment to regulate organic matter, research on
the transformation of total organic carbon (TOC) in public sewage treatment facilities to determine the limits
of allowance for organic matter in wastewater discharged from workplaces is in process. However, since TOC
emission standards have a great impact on industries, it is essential to establish organic emission standards
according to the type of industry. In this study, we have investigated wastewater emission scale 1 production
site of synthetic resin and other plastic manufacturing facilities located in Yeosu National Industrial Complex.
We have compared and evaluated the organic pollution indices of the mixed raw wastewater generated from
each process wastewater, intermediate treatment, and effluent water after final treatment. The rate of oxidation
of BOD and COD,, was 50% or less depending on the production process and the treatment process. The use
of BOD and COD,, in such a wastewater treatment plant may underestimate the organic matter evaluation due
to the low oxidizing power of the degradable organic material. This phenomenon is also observed in the J pub-
lic sewage treatment plant, where the wastewater discharged from various workplaces in Yeosu National Indus-
trial Complex is collected and processed. Therefore, it is necessary to use TOC as an organic matter index item
of industrial wastewater. Additionally evaluation of the pollution loading of each production process and TOC
monitoring can contribute to the efficient operation of wastewater treatment plant.
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Fig. 1. Wastewater discharge facility process chart and sampling sites.
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Fig. 2. Public wastewater treatment facility process chart and sampling sites.
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Table 1. Laboratory QC evaluation by items of organic matter index

Ttems Standard Method detection  Calibration curve Precision  Accuracy Decision
material limit (mg/L) verification (R?) (%) (%)
Potassium .
TOC hydrogenphthalate 0.0279 1.00 0.3 100.8 Satisfied
TOC with .
Suspended Solid Cellulose - 0.99 0.6 82.1 Satisfied
BOD Glucose-Glutamic - - 25 1011 Satisfied
acid
CODy,, Glucose-Glutamic ; ; 1.0 1023 Satisfied
acid
CODy, Potassium - 3.4 954  Satisfied

hydrogenphthalate
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Table 2. Results of water quality analysis in wastewater discharge facility

Samples o Conductivity SS BOD CODy,, COD, TOC
(mS/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

L-1 4.7+0.7 74+2.2 128.8+88.5 274.2+66.9 343.0+59.6 583.3+102.1 232.6+45.9
L-2 5.6+0.9 0.9+04 1541.8+483.8  357.4+50.1 330.9+40.7 1702.0+370.8 988.4+122.5
L-3 2.0+0.1 9.6x+1.5 547.5+284.3 597.8+50.1 225.1+22.9 1090.6+x119.9 376.6*+32.1
L4 73+0.2 8.2+0.6 121.0+62.8  1726.1+244.0 755.8+116.7 2434.9+211.7 1066.5+89.5
L5 4.0+0.9 5.9+0.9 779.7+151.1 522.6+54.2 464.2+35.8 1275.3%+121.1 482.2+52.4
L-6 79=1.1 6.0x14 14.4+11.1 477.2+544 394.4+20.8 752.4+76.0 289.1+54.7
L-7 6.7+0.6 3.8+0.6 81.7+£72.8 510.4+56.0 376.0+23.4 743.8+87.4 278.2+39.8
L-8 74+0.1 5.7+1.3 64.7+45.1 32.7+14.0 95.3+12.6 142.4+16.1 54.7+8.4
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Fig. 3. Evaluation of BOD Organic Pollutant Loading by Waste Water Process.
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Fig. 4. Evaluation of COD Organic Pollutant Loading by Waste Water Process.
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Fig. 5. Evaluation of TOC Organic Pollutant Loading by Waste Water Process.
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Table 3. BOD, COD/TOC ratios and oxidation
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PMMA 452 HA f71&% st BODS}
CODyy, 2tst&e 247t 10.9%, 101%=Z VRS
CODg, 2Bk 52.1%% RE 3450 71 v 4t

R

E

fllo o_?;
ol off

Samples BOD/TOC __ COD,,/TOC _ COD/TOC __BOD (%) __ COD,, (%) _ COD, (%)
L1 1.0=0.18 16=0.18 2.7+0.20 356 446 759
L2 0.4%0.11 0.4%0.08 1.8+0.33 109 10.1 52.1
L-3 1.6+0.13 0.620.05 2.9+0.21 48.0 18.1 876
L4 1.6+0.17 0.7+0.07 2.3+0.14 489 214 69.0
L5 1.1:£0.06 1.0%0.15 2.7+0.14 32.8 29.1 80.0
L6 1.7+0.13 1.5+0.14 2.6+0.11 499 413 78.7
L7 1.90.19 1.4+0.13 2.7+0.15 55.5 40.9 80.9
L-8 0.620.15 1.8+0.17 2.7+0.21 18.1 52.7 78.7
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Table 4. Results of correlation among BOD, COD and TOC

Samples Ttems(y : x) Eq. of regression Correlation n
BOD : TOC y = 1.2082x — 8.1830 0.856
L-1 CODyy, : TOC y = 1.1801x + 68.419 0.903 27
CODg, : TOC y = 2.0727x + 102.22 0.927
BOD : TOC y = -1.0046x + 1345.1 -0.529
L-2 CODy, : TOC y = -1377x + 14438 -0.456 27
CODg, : TOC y = 0.1238 + 777.92 0.375
BOD : TOC y = 0.7412x + 315.06 0.476
L-3 CODyy, : TOC y = 0.3902x + 76.126 0.542 27
CODg, : TOC y = 2.8984x + 2.6392 0.781
BOD : TOC y = 1.8549x — 255.16 0.677
L4 CODyy, : TOC y = 0.9243x - 227.76 0.699 24
CODg, : TOC y = 1.7348x + 587.00 0.745
BOD : TOC y = 0.9292x + 68.205 0.851
L-5 CODyy, : TOC y = 0.0895x + 422.72 0.123 30
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Table 5. Results of water quality analysis in public wastewater treatment facility (Unit: mg/L)
Samples Effluent Emission
Items 1 ]2 I3 J-4 standards rate (%)
BOD 36.9+6.21 3.9+1.36 2.6+0.93 2.6+0.54 10 or less 26
CODy, 75.0+2.08 15.6+1.33 13.6=0.64 12.7+0.31 40 or less 32
TOC 30.2+1.74 13.2+0.69 12.5+0.55 10.0+0.42 25 or less 40
TN 22.81+2.95 10.40+1.43 9.53+1.93 9.07+1.73 20 or less 45
T-P 2.60+0.60 1.42+0.27 0.56+0.12 0.59+0.11 2 or less 30
pH 7.1+0.14 7.4+0.09 7.3+0.07 7.6+0.08 - -
Conductivity (ms/S) 16.7+1.16 16.6+0.85 16.5+0.94 16.5+0.90 - -
Salinity 10.4+0.65 10.3+0.48 10.4+0.48 10.3+0.45 - -
SS 75.9+12.90 12.4+3.20 5.5+2.99 3.8+1.35 10 or less 38
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Fig. 7. Results of Correlation among BOD, COD and TOC in public wastewater treatment facility.
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Table 6. COD/TOC ratios and oxidation in public wastewater treatment facility

Samples BOD/TOC COD,,/TOC BOD (%) CoD,,, %)

J-1 1.2+0.18 2.5+0.13 36.9 75.1

J-2 0.3+0.10 1.2+0.13 8.9 35.8

J-3 0.2+0.07 1.1+0.04 6.3 33.0

J-4 0.3+0.06 1.3+0.05 7.8 38.6
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Fig. 8. Wastewater treatment process efficiency in public wastewater treatment facility.
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