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ABSTRACT

Toxicity identification and quantification are important factors to evaluate the effect of industrial effluent on
the aquatic environment. In order to measure the potential and real toxicity of mixed chemicalsin the effluents,
the biological method (i.e., WET test) should be used as well as chemical analysis method. In this study, we
conducted WET test for various kinds of industrial effluents using aquatic organisms such as water flea(Daphnia
magna), agae (Pseudokirchneriella subcapitata), fish (Oryzias latipes, Danio rerio), and microorganism (Vibrio
fisheri). In addition, we carried out chemical analysis and TIE (Toxicity Identification Evaluation) for effluents
in order to identify the substances causing toxicity. Among the 30 kinds of wastewater, S13 showed the highest
eco-toxicity and Ca?* and Cl™ ion were suspected as major compounds causing toxicity for aguatic organisms. In
order to confirm these suspected compounds, various confirmation procedures need to be carried out.

Key words : WET (Whole Effluent Toxicity), TIE(Toxicity Identification Evaluation), Vibrio fischeri, Pseudo-
kirchneriella subcapitata, Daphnia magna, Oryzas latipes, Danio rerio
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2004). #k ofz}, A o] - F3t pAV|ES F
FA7 = ARQE el e B S 5 AEA o
g QA =4} A7) o4 BaE 3 )ul(Burgess
et al., 1995; L}x14 %5, 2004; Kim et al., 2005; Kim
etal, 2008). 0|23 o] 5= 3] A= WEH
 welEde) 24 SPdoz o)y Yo
o] o %= ¢l cH(Thomas and William, 2000; Victor et
al., 2000).
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1) =7 dEXsHAI

Z5 A& 8l 21§12 Pseudokirchneriella subcapi-
tata(ATCC 22662) & o]8-3}9]om 250mL ZeA=
o]l 100mL g7, 23+ 2°C, 24*] 7} 4,000~ 8,000 Lux
9] #x7,100rpm =7 o 2 wujeFs}leich. OECD test
guideline 201 (Freshwater Alga and Cyanobacteria,
Growth Inhibition Test)el] e} A& 3yttt
(OECD, 1998).
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9% FASAAYe) AHeF 24 5(Daphnia
magna)-=> 50mL 1] o]# A 20+1°C, 850 Lux, &
TAkA 3mg/L o)k, 7] 16/8A17H (/) 7o
2 wjekslgl o, Hol2= =x7F<¢l P. subcapitata
s} Chlorella sp.2 2338}t OECD, 1998). 33]
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o] F FAEAAA A A= A Skl (Oryzas
latipes) W #] B.e}y] A](Danio rerio)= 1Lol|x] 24
+1°C, pH 7.5+0.2, §EA4 7~8mg/L 2 F=7]
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Table 1. Eco-toxicity test of wastewater using Daphnia magna and water quality characteristics

Daphnia na . -
st A CLig toxi crirtf/l%TU) Criteria Water quality chracteristics
24h 48h (TV) Teomp. pH D.O. Conductivity Sdlinity Residua CI~ Ammonia
(°O) (mgil)  (mSlcm) (psu) (mglL) (mglL)

S1 1 11 2 28.9 7.7 6.2 52 27 0 18.9
2 0 0 2 24.6 7.6 6.1 11 0.6 0 81
S3 0 0 2 271 7.2 38 32 16 0 2.6
A 0 0.5 4* 25.7 7.8 6.1 19 1.0 0 0
S5 0 0 1 25.9 7.9 6.7 34 17 0 0.1
S6 19 19 4* 30.4 7.7 45 0.3 0.2 0 7.1
S7 0 0.2 2 32.8 7.1 6.4 32 16 0 12
8 05 15 1 29.2 7.0 6.6 0.9 0.5 0 0.1
9 0 0 1 33.6 6.6 9.2 47 24 0 2.7
S10 0 0 1 34.7 7.2 6.5 2.7 14 0 0.3
S11 >2 >2 4* 21.0 6.9 7.3 233 138 0 0.6
S12 >2 >2 8* 36.3 7.2 7.7 20.9 12.0 0 0.1
S13 >2 >2 8* 23.6 35 7.9 251 14.9 0 212
S14 0.7 0.7 2 30.1 7.6 7.8 4.6 2.7 0 122
S15 0.1 0.2 2 27.8 75 7.6 71 3.8 0 0
S16 0 0 2 28.9 74 7.3 25 13 0 0.3
S17 0 0 2 31.0 7.0 44 11 05 0 0
S18 0 0 2 34.2 7.1 0.5 4.7 25 0 13
S19 0 0 2 28.4 7.6 6.9 23 11 0 0.7
S20 0 0 2 275 7.2 6.1 0.7 0.3 0 0.1
S21 0 0 2 295 7.3 5.6 0.7 0.4 0 14
S22 1.26 1.39 2 28.3 8.2 49 0.4 0.2 0 0
S23 0 0 2 311 7.2 33 49 26 0 24
S24 0 0 2 31.8 7.1 05 33 17 0 0.1
S25 0 0 2 24.6 7.4 3.9 0.3 0.1 0 0
S26 0 0 1 295 7.0 18 0.6 0.3 0 0
S27 137 1.80 1 28.2 7.6 33 21 0.1 0.2 0.3
S28 0 0 1 28.1 7.8 4.0 11 0.6 0 10.0
S29 1.46 1.46 2 27.3 7.8 4.6 9.4 53 0 0
S30 0 0 1 271 6.1 2.0 2.6 13 0 139

*The criteriawill be applied below TU2 from 2016
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Fig. 1. Eco-toxicity test of S11, 12, and 13 using Vibrio fis-
cheri.
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Table 2. Eco-toxicity test of wastewater using a battery of

test organisms (Unit: TU)
Test organism Exposure time 8 S13 S27
P. subcapitata 72h 4.3 6.0 29
24h 0 6.8 0
D. magna 48h O 83 0
D.rerio 96h 0 16 0
V. fischeri 15min 0 14 21
D.O.(mg/L) 52 7.3 6.2
pH 7.7 80 7.0
Conductivity (mS/cm) 2.7 34.7 17
Salinity (psu) 14 21.2 0.9
Residual Cl™ (mg/L) 0 0 0
Ammonia(mg/L) 0 38.6 0
2008).
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Table 3. Toxicity ldentification Evaluation (phase I) of S13

Test type TU

Baseline whole effluent test 6.5
Filtration test 5.9
Sodium thiosulfate addition test 53
EDTA addition test 55
Post C, solid phase extraction (SPE) column test 7.0
Aeration test 5.7
Graduated pH test pH 6 113
pH 7 5.9

pH 8 4.4
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Table 4. Total dissolved solids(TDS) of S13 wastewater

TDS Concentrations(mg/L)
K+ 10.2
Nat 1,582.0
Mg** 29.9
ca®* 13,968.0
F N.D.
cl- 11,961.0
SO~ 247.0

Table 5. Chemical analysis of S13 wastewater

Parameter Unit S13
BOD mg/L 50.4
COD mg/L 139
Suspended solid mg/L 9.7
Total phosphorus mg/L 0.098
Phenol mg/L 0.015
Cyanide mg/L N.D.
Chromium mg/L N.D.
Solubleiron mg/L 0.97
Zinc mg/L 0.085
Copper mg/L 0.206
Cadmium mg/L N.D.
Mercury mg/L N.D.
Arsenic mg/L N.D.
Lead mg/L N.D.
Hexavalent chromium mg/L 0.04
Soluble manganese mg/L 0.152
Selenium mg/L N.D.
Fluoride mg/L 6.75
Total coliforms CFU/mL N.D.
Chromaticity 13.5
Anionic surfactant mg/L 0.6
Normal-hexane extract mg/L 21
Organic phosphorus mg/L N.D.
PCB mg/L N.D.
Trichloroethylene ug/L N.D.
Tetrachloroethylene ug/L N.D.
Benzene uo/L N.D.
Dichloromethane no/L N.D.
Carbon tetrachlroride ug/L N.D.
1,1-dichloroethylene ug/L N.D.
1,2-dichloroethane ug/L N.D.
Chloroform ug/L N.D.

% N.D.: Not Detected
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