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FEHFAKFE,

ERGeBEKRE 741 BN T3 AR vp e A Y
RAEBK, FEHFAIEA YRk LR
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BT B AN A AL M AR ) TR A LB K, IR B
e B RAAESR , 37 R HOR) | B30 0 DA AE fL g
SR DL KR R A BB K , B R4 K AL B
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SRR, GE YRR A HEA KRG, &8 B0k
R R R B BERRAR , KR B 51k, PR AL kA&
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HRYIREA Y EXER A RS Rt R Bk
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semilaevis) WP I |2 1 28 & £8 ( Mugil cephalus) | Ji&&
X 7528 45 1% ( Sinonovacula constricta ) | Jis P
W22 VR M2 ( Bullacta exarata) ,BeFE T TEK S
REPENKZHAETTEY) . 84 5256 1 B
JeHEBUR K T 3R W A W) 4 A H S B S
5y, TRt o A= S 5 EP G HE I R K XA [R R 208
A LRI TN 22 57, A SL 3 B e b 3
JRK B HE S RS VA 2 2P 1 FR AR 4R 5K
ECH
U AP I
1.1 SEIesrst

LB MR M 4 AR AD AR AE R A DT R
RT3 Ja AR TH B AR E B B
HRSRIARZ 1 AL J5 IR AR 4l ik (M2) , -2 ik
i (0.296 £0.090) g; 8 I =Ptk 88 3%
kL E A8, FHaK (2.4 £0.2)
em, FHATT R (4.56 £1.10) g; B NEART A
SRV S AR 0 Bl fa 4 £, P IR T (2. 56 +
0.09) g; ¥ & & ¥ W4T M, F ¥R K A
(2.01 +0.02) mm, DU JE 2R TiT B 2R ¥ SME IR 2R
TG EAE DL, PR BT & (2.26 £0.13) ;480
JEARTH B SR YR SR A R IR LA, P A R
B(2.34£0.09) go RIRAEVELRATETR T dIF
WA R ERL , SEHHT 24 h 5 IEHR . SEH e
K RETIVE IR G W R AR T B AR gk . B
ERYe Tl el X {5 K AL B T2y 15 Ui i (A
KR K&, BREGEE TR #EAKKRKE) - R
AR K AT AL, oot HomT A= fb Mg, )%
M KR — BN - WU (R K B Y
HPCRIA B k) - 474 (FI R |8 Y %
RIS KPAENIGEY) - VT (Ui R K
AR F) — IR BEUTIE GE 1) 75 7K B 8UmiR
gl I AN SRES T LN TR R YR N
IR T ITVE ) - MK ARLWEPPFE KA 3
T, 23 R R A B B K — R T TE L 8 K LA
B AP HIHER R IK , R AR TKAF 22 B B 47 Y i it
UESEH pHH TR 7.7 ~8.0, B H G HEF] 4°C
FU TR HELHERR W LS Bk S
HEBORAE) 1 T 25 415 3 Tk K5 B HERICAR
Y
1.2 EIigit

SE SR 2w AS LI U7 B, i SE AT PSS

05, 1 2 A Y 2 FRE T B VR B (LG, ) 1 96
h 2RI B = VR B (LCgo ) , FE UG FERN FOKE I
K53 g W K I R IR A B 100% ,50%
25% \12.5% 1 6. 25% WL, ZE S ik
FE 4, 3F ] NaCl 845 25 B 28 24 b i 38 K AR 1k
ERBE(21) , [RlAs DAad gV AKAE R X R4 . SEIR7E
1 L 3T , 8 — MIREHAR 3 MER,
BAERE A HE 30 R R AR IF 4 {4 10
N = 5otk FREATAE 30 B 2R 08 5 #4014 .30 R
FAR 15 G5 0EHE D120 SRR L A&, SCI
1796 h, i [E A$AE , B 24 h 100% B 4 L1 7
W SCIGH R A AR OE R EL, K AR B R el 21
C,5ME >5 mg/L, 35 F5 24 h 48 h.72 h,
96 h BHEEZ I AEW MR T G S 1E 0L, KBS
B 2R A P FE TR S HE )

1.3 LC,mit&E A%

i DPS %048 4b 38 R Gt (W LR 2% ) T 4%
AT B HE R K X 2 iR A P ) 96 h-
LCy 0
1.4 BHBEIRER

2%, PERSOONE 5" 48 t fy 25 4k 8037 43 %
R R ER G R K M a e i K R
ZIRAEY) 96 h 2SI ) EERE | K LC,fH
S AR L (Ty ) TR K SR T S5 5 X 43
HitB AR

Ty =1/LCs, x 100% (1)
A LCs 2L B B, RS A YRS
ISR AT A VRN BT, 4 Bl A SR AR
YR Ty 8, BB B LAY T, ENEHE
YEREA Ty B, BB RARR RN HER
R 11

x1 BEABHERYSRE
Tab.1 Toxicity rank standard of effluents

TS toxicity rank 4545 rank Ty
JG3: non-toxic 1 <0.4
1% low toxic i 0.4<Ty <1
H17 moderate toxic m 1<Ty <10
=3 highly toxic I\ 10<Ty <100
i severe toxic A Ty =100

1.5 BEESSMERNERZE

Y 7E R M R0 35 81 ( potential ecotoxic effects
probe , PEEP) 23 & 25 J& T & 7K 35 M 1 K Ak 1t/ ¢
Stk ZEM/ R R RB KRR, S5 R R
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S F VA, A& TR R T B R AR W I e 2K A
Fe—Fh I Tl 5 7K 9 75 B 1 RO i 4 R o
Hit B AR

(2)

KT, {5 i E‘Jﬂﬁiﬂ T, = 100/LCsy;n
N SZARAE I E G5 SR R A R R B SE T 2 B

B RHER £ . W] W fff A #L X & ( adsorbable organic
halogen, AOX) Cu.Zn #8453 A i 7t &, AR HE AR
YRR, & K B 38 bn ¥ AF & (5 K &5 & HEROhR
HEY , HA R e m & Bl T (R g Tolkkis
P HEBOPRUE) , B 21955 (0. 003 mg/L) .

2 ET PEEP HHEKBUERR SR
Tab.2 Toxicity rank standard of effluents based on

N RS 5N EYFEEREREG 0 ik & PEEP values
( ms/h) - PEEP ﬁ"?ﬁﬁﬁ,ﬂ\ﬁiﬂ% 2, TP toxicity rank 254 rank PEEP
. TG non-toxic 1 <1.99
2 2ﬂ%5ﬁ*ﬁ 1##F low toxic I 2 <PEEP {f <2.99
. F1 3 moderate toxic | 3 <PEEP {f <3.99
2.1 EPRHERMEKEZELER 5% highly toxic Vv 4<PEEP fti <4.99
A Seu R HE OB K FEE B AV RNk 3 R severe toxic v PEEP fi>5
B, ATAER ), 5 R I B EP YL R K  — R ITTE
Tt P ER G RK A LU, A SE I BN HE i K Y £
F3  EIFHEEAEEKBFEIER R HRARE
Tab.3 Major characteristics of effluents and industry standards
LFRGRE T
—RULIENM KGRYHEBRE  T5KERE b
TiH content iEdE first level RIS waste water pollutants integrated wastewater

post-treatment

filtering basin

re-treatment .
P discharge standard for

textile printing industry

discharge standard

pH 8.08 7.80
B IEY)/ (mg/L) suspended solids 33 69
COD,/(mg/L) 57.2 82.4
BOD;/(mg/L) 14.1 20.6
L salinity 2.22 1.92
R %A/ (mg/L) ammonia-nitrogen 0.535 1.50
lEREL/ (mg/L) nitrate-nitrogen 5.71 3.07
WAEEREL/ (mg/L) nitrite-nitrogen ND 0.748
ALY/ (mg/L) sulfide ND 31.3
KM/ (mg/L) aniline 0.003 0.003
BH B F R PR (LAS) /

(mg/L) anionic surfactant 0.36 0.24
AT DL (AOK)/ o o081
(mg/L) adsorbable organic halogen

#1/(mg/L) Copper 0.03 0.03
¢/ (mg/L) Zinc 0.068 0.082
4%/ (mg/L) Lead ND ND
%/ (mg/L) Cadmium ND ND
JE4/ (mg/L) total Chromium ND 0.02
K/ (mg/L) Mercury ND ND

1/ (mg/L) Arsenic 2x1073

2.0x1073

8.09 6~9 6~9
45 50 70
394 80 100

99.1 20 20
1.06 - -

4.78 10 15

0.182 - -
ND - -
1280 0.5 1.0

0.004 A5 H not detected 1.0

2.38 - 5

0.023 12 1

0.02 - 0.5

0.052 - 2
ND - 1
ND - 0.1

0.03 - 1.5
ND - 0.05

4.9x1073 - 0.5

I =7 KR ThRE, “ND” R KM

Note; “ —” indicates there was no standards,

2.2 EDFHEREKX LA EFEMSHEH 2T
SR

ARIEME R 5457 1k T 5515 B 4 52 B B e HEik
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“ND” indicates non-detected.

RIKX A (1 96 h-LCso LA KGR B3N K 2
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T B IR B T 30 5 A S 56 B Y HE TR K Mk
EZREBEWIEMEER, RN, B P
EHRKF 0.05, RAFNEMN X RFEHEEE
Ko 96 h-LCy Z5 R KRB, A< SC 50 B YL HE BB 7K %)
SR YRR BA —E MR, X 2K

HHRRFEERNIT - 08 FH 853 (9.65% ) >H
REIR(23.62%) > 48 (24.14% ) > =R T
B (37. 69%) > %45 4% (55. 21%) > Y@ 8
(57.26% )

R4 HFHBEKMNEEENHBHRAUEBUELRER

Tab.4 Acute-toxicity of effluents on juvenile marine animals

HHIRhE species
TiH content R EYF =R TE AT ) fiffi £ 4% TR
E. carinicauda P. trituberculatus  C. semilaevis M. cephalus S. constricta B. exarata
?ﬂ]ﬁﬁﬁ_\?}'&% . y=-0.74+4.18x y=-1.89+1.97x y=2.06+2.99x y=1.58+2.48x y=-3.21+4.71x y=1.95+1.73x
dose-response relationship
*E%/%ﬁ N 0.96 0.84 0.99 0.99 0.93 0.99
correlation coefficients r
X 8.98 6.43 0.18 0.04 2.21 0.04
P 0.34 0.60 0.92 0.98 0.90 0.98
vaule of P
96 h-LCsy/ % 23.62 37.69 9.65 24.14 55.21 57.26
21X i
95% B IX I/ % 19.55 ~28.22 23.65 ~83.67 6.92~14.66 18.75~30.87 39.56 ~108.03 37.23 ~163.31

95% confidence intervals

2.3 EDRHRBEAKI LG FEMB S AA
SR RBEESE BRI

A% S 56 I G HE R K N LA I AR W i B
PR RIFH AR IR 5, Ty SFHI{E N 4. 16,
WRIEF K BEESF LRI AR UE (R 1) , AL EI G
HER KN Z g FE L WA (R BB TP 3
Ko BRI ET S, Ty [HR K
NP Ay > 5 (10. 36) > & AR (4. 23) > fif

f1(4.14) > =P FHE(2.65) > 4588 (1.81) >
TSR (1.75) , Hos i E SRR TEE
K SR Z IR AW S R R B K. AR5
8 QY HE R K X T A2 4 S R i Y 7E A
SRR LE R 6 FTR,PEEP 60 4.72 4K
PEET PEEP {8 M R K B 1E S %R o br v (K
2) AR SEH0 EP YL HER R K X 32 R B AR M S AR
BIEAESEER THEKAT

RS ENRHBEAX EBFEEMHENBRHEMLSBTENER

Tab.5 Toxicity unit classification system assessment results of effluents

HYRh Ty {8 BEMEFR #k Ty “FHfE M
species value of Ty toxicity rank toxicity average value of Ty toxicity
HREF i
E. carinicauda 4.23 I moderate toxic
E??E’F‘E?& 2. 65 I g '
P. trituberculatus moderate toxic
¥?§ﬁﬁ 10.36 v . 5 .
C. semilaevis highly toxic 416 i
i : moderate toxic
fii s M. cephalus 4.14 m .
moderate toxic
4508 S, constricta 1.81 m i .
moderate toxic
Ve B. exarata 1.75 m e .
moderate toxic
3 e W —HRk g THEFRRA S BRI Y;
NTe

ERGLIRIK B R 2%, 15 B W # SR U5 AT Rl 20

7 —RREAEGIR NG T2 A B F B %) 3
KA 2 Bl 3R S5 9T B W R, AR ) R R BE AR
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1R BRIERM, B A 2o 2 R BRI,
EPZLRK P TS R R A BESE = R BR, HERC)
PG HETR 7K MR 23 X5 7K A A ) 7= A A T R
MR, ALB MR BRI T X4
W, A B 5, A S BN R K I T5 B e
PRBEA BT, A TR BR T R MR AR
(0.003 mg/L) , HARKRIERIIFT G ( S5 R G 8
Tolkrk 75 B e schn ) ™ L (U5 K 54 HEOR
HEN ' (32 3) , FELAE B A% 92 56 Ep e He ik B K
WRIRXS LRI PR AR ) SRR B T A IR 22 BE A
FH(R ) o WRZAEYLIERNLE SPEREIER
FEERIR B T sh R, X0 R4 R i B
BERE TRBAF(ERS) . &R HEATHEKHE
K- (833 m®/h) % 32 A 4 () WS 1 AR S TR 1
HRIREN TR (R 6) o HARRAKK R
PeE R I B R Ok i X e 4 2R, ENGLIR 7KK

REZRHAB R, —BoA N, & pH. =W 5
RAMMAEEREL | W BE A BLTS G W 2 SR K X
KA R A [HAF3
AR, Zid i3S  HEBUR K B pH AL T IEH
K, BRAVEHREE S B UK HLHMBERFEM
FHHERARE , 251 1 5 BRI T (G40
Tk s g HEcbr ) ) (B B AR LA
B EKEE A HERARAE) " o I, A L5 B 3
HERCR K A 1 315 G I A 2 o AR A T
AT EERR, FEER RS REY
Z I8 AT REAFAE U Rl TS DU M EAR o [ A i i
— R, BRI BN Rk AT 5
I RE A 25 TR #8248 45 2R 4T PR A
7 AR , B S b S Ik B e HE TR K X
FEAEYRREE

F6 ENEHWBEAMNBEEVHENEBEESTERETHER
Tab.6 PEEP assessment results of effluents

SRR YIS AR HEB B (m*/h) PEEP fg ISR S
species total discharge value of PEEP toxicity rank toxicity

HRHYFE. carinicauda 833
=Y FHE P. trituberculatus 833
LW EE C. semilaevis 833 a7 W B
fififh M. cephalus 833 highly toxic
2508 S. constricta 833
Vet B. exarata 833

WA, N 4.3 5 WA LIE H, A Z iR
HEAEYI AR X A4 52 B B G HE AR K 3R B S 1 it
ZYWAAE 2T, Hm 52 M K/NF R - 2 85
iy < HRAIF < i < =R 78 <41 <
82, BUNFEEPY BRI A R LR P A
iR EEEL R P BEUE TRME R, X
S5ARFEMGHEAEYR A ARSI A L, IR 4
BHFEAERPHERNINE, Y4 Fi5RFES
B, AT AR R & A0 5 8 i I 45 O s 5
VoYL Ak, DT US4 2575 e Wk A MUK Y
BRI R g, A IR ERNAR
Fhie, REHEANMHERIE RG2S
#1278 BEEASLI AT, i T BB i B
55, FRSL R R TS P R 5 vh X H R P AR T R
HIFEE
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Toxicity of treated printing and dyeing effluents on several juvenile marine
animals

LI Lei, JJANG Mei, SHEN Xingiang, WANG Yunlong
(East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: To accurately evaluate the comprehensive toxicity of treated printing and dyeing effluents, the 96-
hour acute toxicity tests were conducted with juvenile Exopalaemon carinicauda, Portunus trituberculatus
Cynoglossus semilaevis, Mugil cephalus, Sinonovacula constricta, and Bullacta exarata, and the toxicity unit
classification system and potential ecotoxic effects probe (PEEP) were used to evaluate the biological toxicity
of treated printing and dyeing effluents. The results showed that the major physical and chemical
characteristics of treated printing and dyeing effluents conform to the standards of “Discharge standards of
water pollutants for dyeing and finishing of textile industry” and “Integrated effluents discharge standard”
except aniline, but the content of aniline was very low. The 96-hour acute toxicity tests showed that the
sequence of acute toxicity level was C. semilaevis > E. carinicauda > M. cephalus > P. trituberculatus > S.
constricta > B. exarata, and the treated printing and dyeing effluent was classified as moderate toxicity grade
with the value of 4. 16 by toxicity unit classification system, meanwhile, the value of PEEP was 4.72, being
classified as highly toxic grade. The biological monitoring methods can be used to estimate synthetic toxicity of
treated printing and dyeing effluents completely.

Key words: treated printing and dyeing effluents; juvenile marine animal; toxicity
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