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Objectives : Since 2016, TOC (Total Organic Carbon) has replaced COD (Chemical Oxygen Demand) as an
organic indicator for effluent wastewater quality standards. However, the distribution of organic substances by
process in wastewater treatment facilities is not properly identified, making it difficult to secure stable treated
wastewater quality. Therefore, in this study, we identified the correlation between TOC and existing organic matter
indicators in raw wastewater, primary treated, secondary treated, and effluent wastewater for dyeing wastewater.

Methods : Samples for each process were collected twice a week, a total of 24 times, from a dyeing wastewater
treatment plant located in Y-city, Gyeonggi-do, and organic pollutant indicators (TOC, COD¢,, CODwm,, BODs) were
analyzed. TOC was analyzed by the NPOC (non-purgeable organic carbon) method using TOC-VCHP (Shimadzu,
Japan). Using the analysis results, the characteristics of organic pollutants in dyeing wastewater were analyzed. In
addition, multivariate statistical analysis was performed using SPSS to analyze correlations between organic
pollutant indicators and principal component analysis.

Results and Discussion : As a result of multivariate statistical analysis, TOC was inflowed at an average of 574.9
mg/L and treated at 58.2 mg/L. In the case of COD¢,, CODm,, and BODs, the inflow was 1,644, 448.9, and 440.7
mg/L and was treated at 98.2, 39.7, and 10.8 mg/L. When evaluated based on effluent water quality standards, all
of them satisfied the Region III standards, but were discharged at a relatively high level compared to the TOC
concentration of sewage treatment plants effluent. As a result of comparing correlations between organic matter indicators
through Pearson correlation analysis, the inflow raw water shows a high positive correlation with TOC:TCODy, (r=0.720),
TOC:TCODwy, (r=0.636), and TOC:TBODs (r=0.302) showed low correlation. This is reason to be due to the fact
that most organic substances in dyeing wastewater are non-degradable substances and have low biodegradability. As
a result of principal component analysis of influent, primary treated, and final treated, three main components each
(two for final treated) were extracted, with cumulative contribution rates of 80.1%, 83.2%, and 95.6%.

Conclusion : Because the properties of wastewater differ greatly depending on the type of leather and chemicals
handled at the dyeing factory, the correlation between influent water was low, but the correlation between treated
water and treated water was relatively high. The correlation between processes in wastewater treatment facilities
also tended to increase toward later processes. It is believed that the above statistical analysis can be used as basic
data for effective organic matter management.
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Fig. 1. Schematic diagram of dyeing wastewater treatment process.
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Table 1. Correlation coefficients between water quality index of influent,

TOC DOC POC TCODc, SCOD¢ TCODwmn SCODwmn TBODs SBODs
TOC 1
DOC .803.. 1
POC 182 -418. 1
TCOD¢ 720+ .588.. 213 1
SCOD¢ 407. 167 .383 782 1
TCODwn 636 .618.. -.046 530 410. 1
SCODwn 5764 .594.. -.051 .605. 408. 769 1
TBODs .302 257 .085 150 .077 527 276 1
SBODs 176 352 -.294 .075 .002 211 115 .387 1

*1p<0.05, **: p<0.01, p: significance level
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Component Eigen % of o Eigen % of  Cumulative Eigen % of Cumulativ
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values variance values variance % values variance e %
1 4.665 51.834 51.834 5.655 62.837 62.837 7.696 85.507 85.507
1.359 15.096 66.930 1.835 20.385 83.222 0.911 10.121 95.628
1.189 13.211 80.141 - - - - - -
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Table 3. Rotated factor matrix extracted using varimax rotation by factor analysis.

: Influent 2nd Effluent Final Effluent
Variable
F1 F2 F3 F1 F2 F1 F2
TOC .855 044 114 946 .009 827 523
DOC 756 .059 554 943 -.067 928 285
POC -.083 -.046 -.950 739 319 176 979
TCOD¢r .851 -.032 -414 841 167 .845 433
SCOD¢ 017 -916 .073 764 320 .892 .350
TCODwn 828 245 201 162 966 963 183
SCODwin 648 308 128 .004 .896 976 140
TBODs 594 549 238 737 643 957 254
SBODs 605 670 294 715 637 .980 146
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