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A Study on the cause of toxicity identification of industrial waste water
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Abstract

This study estimated ecotoxic causative substances through the phase I(TIE 1, toxicity characterization)
and phase II(TIE 2, toxicity identification) of Toxicity Identification Evaluation. The target workplace is a
waterworks facility, which has been applied with ecotoxicity as a standard for allowing emissions since
2021. As a clean area, the ecotoxicity effluent standard was TU 1, but it exceeded the emission allowance
standard at TU 1.4. In TIE 1 for estimating ecotoxic causative substances, fiteration test, aeration test, C18
SPE test, oxidant reduction test, EDTA chelation test, and graduated pH test were conducted. After 24hours
of aeration, ecotoxicity was reduced to TU 0, and in the oxidant reduction test injected with sodium
thiosulfate, ecotoxicity was reduced to TU 0. Residual chlorine concentrations were 0.17mg/L and 0.19
mg/L, exceeding the ECs, concentrations of Daphnia magna. The causative substance estimated through
TIE 1 and TIE 2 was residual chlorine. Methods for removing residual chlorine include aeration, injection of
a reducing agent(sodium thiosulfate), and control of contact time. Aeration equipment was operated to

remove residual chlorine from the target workplace. As a result, ecotoxicity was reduced to TU 0.
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Fig. 1. Wastewater treatment process
Table 2. Water quality analysis results
item unit result effluent standard
B 54 TU 1.4 1
TOC mg/L 2.4 30
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X A g 0] B9 =
3. 21} gl &t 2021 A1 =A7 A 59| 244 7= Table 2
o} A AeE53S ALt g2 A GAS
3.1. CHAIA|AL O] AHEf= AT 7} o] &3] 472 PSR
AR 1,666 mY/day?] FEES A4 3.2, CHAAIAC| TIE 15|12} TIE 25H|
sl 2= J ¥ =2 sl
Sh FEARIAAR, sl 2 AH e ) oA o) TIE 19HA 9F 28] A13S $13t
= = O =]
A AOFRLANTEG, TA® SF S g2 oxe) ARSAT A A cvele
3L AT HeA A AS S7hlERe] 200

m?/day?] 4 Aotk o] A1) HlH

2IAd 3 e Fig 1.9 2tk
Holg - uyn - Ayt gee - xen|

*9} ARG TR WAL ARALE

*d—% ?ﬂ 3 %012;113}.
Rpet - ol4Bl - Ol2K - 4 - FA4 - Fa 115



I.vdzA

Table 3. Results of Toxicity Identification Evaluation phase I(TIE 1)

Toxicity testing 1st 2nd v
Initial toxcity test 1.6 1.9 H]&5=2) e
Baseline toxcity test 1.4 EAE A=
Filteration test 1.4 A HAEZA 9 gl
C18 SPE test 1.4 0] =467 3l 2o] EAdek 8ol
: 1.1(1h) BHIA] Bz o] EXIIEE Bro
Aeration test 0(24h) A B0 S99 gl
ECs, 1.7
EDTA /4EC 14 a5y A3lgheS P48k EDTA 91519
chelation test 30 : Zoime A /\]7;] =97k Bl
1/16ECs, 1.3
Oxidant 1/4ECs, Bl QI EF-S 950l BA7ke Bl
toxicity test
1/16ECs,
ECs, 1.3 15
Graduated N on
1/4ECs, 1.2 1.4 PR ofe] HAHT I
pH test
1/16ECs, 1.2 1.4
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Table 4. Water quality analysis results

item unit Ist 2nd 3rd 4th
e TU 1.6 1.9 0 0
BODs mg/L 0.9 0.1 0.5 0.4
TOC mg/L 2.6 2.7 2.6 3.4
SS mg/L 9.8 12.7 10.9 5.8
T-N mg/L 2.376 1.142 1.210 2.310
T-pP mg/L 0.044 0.049 0.052 0.008
Penols mg/L N.D. N.D. N.D. N.D.
CN mg/L N.D. N.D. N.D. N.D.
ABS mg/L N.D. N.D. N.D. N.D.
n—Hexane (G37) mg/L N.D. N.D. N.D. N.D.
NH;—N mg/L N.D. N.D. N.D. N.D.
F- mg/L N.D. N.D. N.D. N.D.
CI™ mg/L 9.138 8.281 8.255 8.575
SO~ mg/L 5.077 6.189 6.16 5.796
NO;~ mg/L 2.235 2.584 2.503 2.373
Ba mg/L N.D. N.D. N.D. N.D.
Cd mg/L N.D. N.D. N.D. N.D.
Cr mg/L N.D. N.D. N.D. N.D.
Cu mg/L N.D. N.D. N.D. N.D.
Fe mg/L N.D. N.D. N.D. N.D.
Mn mg/L 0.018 0.059 0.060 0.071
Ni mg/L N.D. N.D. N.D. N.D.
Pb mg/L N.D. N.D. N.D. N.D.
7n mg/L N.D. N.D. N.D. N.D.
Sb mg/L N.D. N.D. N.D. N.D.
Sn mg/L N.D. N.D. N.D. N.D.
Al mg/L 1.053 1.483 1.500 0.742
Hg mg/L N.D. N.D. N.D. N.D.
Se mg/L N.D. N.D. N.D. N.D.
As mg/L N.D. N.D. N.D. N.D.
vinyl chloride mg/L N.D. N.D. N.D. N.D.
chloroform mg/L 0.052 0.049 0.026 0.032
1,1,1—trichloroethane mg/L N.D. N.D. N.D. N.D.
1,2—dichloroethane mg/L N.D. N.D. N.D. N.D.
Benzene mg/L N.D. N.D. N.D. N.D.
Carbontetrachloride mg/L N.D. N.D. N.D. N.D.
Trichloroethylene mg/L N.D. N.D. N.D. N.D.
Toluene mg/L N.D. N.D. N.D. N.D.
Tetrachloroethylene mg/L N.D. N.D. N.D. N.D.
Ethyl benzene mg/L N.D. N.D. N.D. N.D.
Xylene mg/L N.D. N.D. N.D. N.D.
Bromoform mg/L N.D. N.D. N.D. N.D.
Dichloromethane mg/L N.D. N.D. N.D. N.D.
1,1—Dichloroethylene mg/L N.D. N.D. N.D. N.D.
T /mL 0 0 0 0
>5 T 27.1 214 19.2 20.2
pH - 7.0 6.9 7.0 6.5
ANRAEE #S/cm 97.1 95.4 95.0 96.6
e psu 0.05 0.05 0.04 0.04
L&A mg/L 7.9 8.6 8.8 8.4
TR A A mg/L 0.17(0.03) 0.19(0.05) 0.10(0.04) 0.04(0.02)
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Table 5. Effective concentration 50% of Daphnia magna by substance

item unit ECs H| 2
AN AEE mS/cm 10.02
@ %o 6.67
AHd L mg/L 0.05~0.1
Qo] mg/L 4,000~7,000
Cu mg/L 0.05
Al me/L 3.8~38 3.5~9.5(LCsp)
7n mg/L 0.5
Ni me/L 2.09 LCso
Ag mg/L 0.01 LCso
Mn mg/L 2.0
Pb mg/L 0.2
Fe mg/L 35~84
CN mg/L 0.354
ABS mg/L 13
Na* mg/L 2,600
K* mg/L 392
Mg?* mg/L 3,000~9,000
Ca®* me/L 625
cr mg/L 4,000~7,000
S0,2” mg/L 924
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