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Comprehensive Toxicity Evaluation and Toxicity Identification Used in Tannery

and Textile Wastewaters

HUANG Li'*, CHEN Wen-yan', WAN Yu-shan', ZHENG Guo-juan®, ZHAO Yuan', CAI Qiang'*"

(1. School of Environmental and Safety Engineering, Changzhou University, Changzhou 213000, China; 2. Key Laboratory of Zhejiang
for Water Quality Science and Technology, Yangtze Delta Region Institute of Tsinghua University Zhejiang, Jiaxing 314006, China)
Abstract: To better evaluate the toxicity of tannery and textile effluents from various emission stages, the research attempted battery of
toxicological bioassays and toxicological indices. The bioassays employed Microtox test, zebra fish embryo-larval test and algae
(Chlorella vulgaris) test. Meanwhile, toxicological indices including Toxicity Unit ( TU), Average Toxicity ( AvTx), Toxic Print
(TxPr), Most Sensitive Test (MST) and Potential Ecotoxic Effects Probe (PEEP) were applied. The results illustrated that PEEP was
the most comprehensive index to take account of the emissions and toxic potential of effluents. PEEP values showed that the reduction
rates of toxicity in tannery and textile effluents were 36. 8% and 23.2% , respectively. Finally, based on the Microtox toxicity test,
toxicants in textile effluent were identified through the toxicity identification evaluation ( TIE) studies. The results indicated that the
main toxicant of textile effluent was non-polar organic pollutants, followed by filterable compounds, heavy metals, oxidizing substances
and volatile components.

Key words: textile wastewater; tannery wastewater; battery of bioassays; toxicity evaluation; toxicity identification evaluation
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Fig. 1 Sampling site of tannery wastewater treatment plant
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Fig. 2 Sampling site of textile wastewater treatment plant
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FEPEFR ARG Q M HEAK R (m'-h 7).
2.2 YR
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®1 HEEKBAREIZERNELREEGE /mg L7

Table 1 ~ Concentration of heavy metals of influent and different

treatment process stages of tannery wastewater/mg- L ™'

TR K A P Cr Zn Cu Cd Pb

Biidi o 1.895 0.994 0.163 0. 008 0. 034
TR B VT JE 1. 624 0. 740 0. 142 0. 008 0. 021
7k 0.526 0.237 0.022 0. 001 0.010

£2 MREKBARETERNESREE /mg-L
Table 2 Concentration of heavy metals of influent and different

treatment process stages of textile wastewater/mg-1 ™"

% 7K R YR Cr Zn Cu Cd Pb
K 0.0787  0.024

IR 46 b . 0.0247  0.014 ) )
o e KA A
ISt 0.0161  0.017

e 43 5 it 0.0143  0.012

x3 HEEKEMELIER

Table 3 Routine physical and chemical indexes of tannery wastewater
J KA U5 pH B 5% /mS - cm ! COD/mg- L~ A/ mg- L S /mg- L'
K 6. 94 10. 17 436.4 28.234 0. 409
TR BEULIE b 6.77 8.30 586. 1 21.297 1.659
7K 6.80 8.06 89 1. 697 0.278

x4 HMEEKEMRBUIER

Table 4 Routine physical and chemical indexes of textile wastewater

TR KOk TR pH 5%,/ mS-em ! COD/mg-L ™' A /mg-L°! Mk /mg-L~"
itk 10. 01 17.07 988. 4 15. 04 47.80
[NE = 7.01 17.24 1191.9 13. 41 3.58
=R 8.08 15.25 139.5 9.95 7.67
W e 0 B 8.06 14.21 124.0 7.31 5.08

3.2 iR K R ED G B K Y £ B R IR Al
Xt i) 5 K R ED e I K B R DA LA K Ak B
T2 B TR I AT, e T AT 48 RO
YR — 8 7R EYI, hT AR R AR R R
BePEPERY 25 5, BETE VRO BOR 22 BRIk S AT
UL, il K 22 R BE UL UE Je CASS T 24k B S X
KOG R BE D fa 4h i TU (54495 0, BoR G, i

Xt B £ [ it DA B /N BR 8 ) 75 M /MR S 7R B
B EE. TUHR WAL IREEDIIE K& CASS T2,
R JGCHE . BED g BE I R RN EBR G ) B
PEYIE T 100% . 100% . 90. 3% F1 93.3% . %5t
BEULVE A CASS T2 J5 AvTx. TxPr, MST fI PEEP
A5 R 3 0 WoR R, A RE, BORE, TORE L fEE.
TxPr £ R 80U, 15 B 7K | TR EEUTTE A CASS b 43
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SR RE . AR AR

X B G R K B VR AL K 6, Al Lk oK 25
DRARCHL | G S S 8 43 1 b T 2 AR B S X T ROk
W TUAE R 0. 27, W s JC 3, 1 AT 5 5 fa 4 fa | B
i IR iR DL B /I ki 1) 1 MR /MR IR O AR 3 L B
B .. TU(ER I IR0 | 4 500 S B 6 47

B T AR RIS X T AOUH gt B
SRR AN BR O 0 T MR HD O T 84.1% | 66.7% |
87.4% M1 93.1% . i@ & AvITx, TxPr, MST F#i
PEEP B0 45 5 00 5l W 3o , A 3, EE L L
7. Hoh TxPr S W BUR R BN FEK L KA 4R
M K TR e O B i o ) BN R R AR A

£5 HEEANSEEYUERBEFRITINIERGEKSHETMN
Table 5 Toxic unit of tannery wastewater and wastewater toxicity evaluation according to different indices
f‘f& NVE=R . =
i H — , = i',m A HEZJ( = AvTx TxPr MST PEEP
R HIA BEDtaghtn BET 0 IR INER /m”+h
Kk 5.81" 2.31" 5.18" 6. 64" 4.99' 19.94" 6. 64" 4. 40M
TR BE T UE M 1.73" 1.29" 1.52" 2.64" 1250 1.80" 7.18" 2.64" 3.95™
CASS it o o 0.50" 0.45" 0.24" 0.48" 0.50" 2.78%
1) DARe nt HTERE; st R I R A RE m B bR E T v MREE, TR
6 HFEANZSELHERRB|EARIENIERMOEKSEITR
Table 6  Toxic unit of textile wastewater and wastewater toxicity evaluation according to different indices
== M7=}
I K
7 [ S manE - ﬁEJ " AvTx TxPr MST PEEP
KT BEDfaghta Bt ARG IINER /m” +h
K 1.70" 4.20" 4.76" 9.97" 5.18" 20.72" 9.97" 3.41™
TRt 0.76" 3.421 2.81" 7.40" 104 3.60" 14.40" 7.40" 3.20™
gk 0.55* 1.77" 0.70* 3.01" 1.51" 6. 04" 3.01" 2.86"
VU6 53 25 th, 0.27™ 1.43" 0.60" 0.69* 0.75" 3.00' 1.43 2.62%

38 2ok X A R 56 PR AR K R B M T LLE
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T P ER LR K K, B2 F B HE & T
PEEP PFHr 58 W S il 45 P K Hh K 55 1 S s T
P Ep YL g K W K B 0 IR W] DL A5 3] PEEP B8 5
Z5A8 VTN 2 K W, AR DGR T HE 4 i =75
3.3 EEHEEERITEAL
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P K BT B B PE Y &, EDTA U i Ab B2 41 %) 5
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JnAbBRAH  AE AR T a8 Ab PR 2 X 35 R G ) 8RR .
3RS AT AN EDTA F1 Na,S,0, Ab B )5 i) 3
AL 5 Z 2R, 3% B 4 S B mT g 7R A o Xo) B gL
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Fig. 3 Toxic units of textile wastewater with various chemical treatments determined by luminescent bacteria
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