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Acute Toxicity of Three Typical Pollutants to Aquatic Organisms and Their

Water Quality Criteria

JIANG Dong-sheng, SHI Xiao-rong, CUI Yi-bin, LI Mei
(State Key Laboratory of Pollution Control & Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023,
China)

Abstract: Two species of microalgae Chlorella pyrenoidosa, Scenedesmus oblignus and a red worm Chironomidae larvae were selected as
test organisms in determining the acute toxicity effects of Cr( VI), 2,4 ,6-trichlorophenol and nitrobenzene. The results were able to
provide more information on water quality criteria and more data on their toxicity to indigenous aquatic organisms in China. The 96 h-
EC,, values of Cr( VI), TCP and nitrobenzene on C. pyrenoidosa were 1.34 mg-L™", 4.55 mg-L ™" and 86. 58 mg-L. ™", respectively,
while those of S. oblignus were 19.52 mg-L™", 3.71 mg-L™" and 74. 15 mg-L™", respectively. The mortality of C. larvae was 15%
when the concentration of Cr( VI) was increased to 1 500 mg+L™". The 48 h-LC,, values of TCP and nitrobenzene on C. larvae were
9.29 mg-1L."'and 98. 34 mg-L™", respectively. These results indicated that Cr( VI) showed higher toxicity to C. pyrenoidosa, while
only moderate toxicity to S. oblignus; TCP had higher toxicity to C. pyrenoidosa and S. oblignus; while nitrobenzene was only
moderately toxic to both species of microalgae. The toxicity among the three pollutants to C. larvae was in the order of TCP >
nitrobenzene > Cr( V).

Key words : hexavalent chromium; 2,4 ,6-trichlorophenol ; nitrobenzene ; aquatic organisms; acute toxicity effect; water quality criteria
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Table 2 ECs, and regression equations for the three typical pollutants on C. pyrenoidosa in 96 hours

R FAT R ¥ Kk 9 h-ECq/mg-L" 5%
Cr( V) y=0.9364x +4. 880 3 0.977 0. 408 1.34 =
TCP y=3.0942x+3.0287 0. 855 4.386 4.55 =1
(%S y=4.3300x -3.3890 0.901 3.033 86.58 h
®3 3IMBRYIERTREMEN 96 h-EC,, K EIFTFTE
Table 3 ECs, and regression equations for the three typical pollutants on S. oblignus in 96 hours
teE 27| Iml I Jy R? X T 96 h-ECsy/mg-L "~ BEVESFY
Cr( V) y=0.7972x+3.9713 0. 962 0.242 19. 52 th
TCP y=1.3819x+4.213 1 0.999 0. 004 3.71 =1
T EER y=3.1332x-0.8594 0. 969 1.273 74. 15 H

PLR LG B9 95% BAG X (£ 4). #4ESCHR[16],

H1¢ 4 LG Y, 3 i 780 5 e g o 12 I <y A7 R
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IS4yt PR SE T, TCP 7E 24 h F148 h %R

1 B3 ) B A v A R R A T A LR AE 24
h 148 h XFFEISA) A i R BN AR T b A5
PE. FE 48 h B3 Fiis Y B e )y e i R R/
IR N TCP > iR > Cr( VI).

R4 3 WITLYIHEIRL R LC,, WL EEITAEF ISR EREXE

Table 4  Regression equations and 95% confidence interval for LCy, of the three typical compounds for C. larvae

15 4L PEERT ] /h bl 3 AR R? LCsy/mg-L~! LCso B 95% B {5 X ] /mg-1.~"
24 — — — —
Cr( VD)
48 — — — —
TCP 24 y=9.7713x-5.6017 0.971 12. 16 10.2 ~14.6
48 y=7.1233x-1.8970 0.921 9.29 5.8~15.0
e e 24 y =15. 801x —27. 937 0.944 121. 48 117.6 ~125.5
TR ! i
48 y =11.706x —18. 327 0. 928 98. 34 93.6 ~103.3

2.4 3 FG R SR RO S OHOK i LA
FEK AR 1T, SE I EPA 1985 4F %40 T
Cff 2 I SRR K A AR 7K 5 R o (B HE IO, )
HFE) ,JFT 2003 4F48 G T oK AR 2R W R UE Ty 48
SO, Fi8 H BEE TP 2 BB P T
WEfc KAH ( criteria maximum concentration, CMC) , X
FRAVERMEE 2 0 1 B 1k 8 v BE (8 15 e e S
FHXTACH: A ) 35 0 Pk B PR RO 5 36 o 3 L Wk i

(criteria continuous concentration, CCC) , X FR A 18
BEME(RL, 200 1 B I AR B 0 75 e I A K
ii%l_ﬁiﬁ’] PEREVERUN. AT 3 i A
TS YW E N A K BT E S AR EM AN R 5 i, R+
ST A SRR BB A A T Ce (V) K T
HERT R BRI 81 AR WA i B PR R 2231
S AVEREVERE S {E R 7. 34 mg-L~" | A HT
FUIE S TR B A Cr( VD) X8 A% /N Bk AR A
MW B 96 h-ECy, 431l 4 1.34 mg-L~" Al 19.52
mg- L~ H A [N ERBERY 96 h-EC,, /N T 7. 34
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A R EBURREE 43 A 1 4 S LK B R HE I B T
29 AW AR EROE RS B A B
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EC5, 53514 86. 58 mg-L ™' F174.15 mg-L~", REE
ST O P A A e R A3 A T A R i R OK
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TCP FIE R X 42 &)y B 48 h-LCy, 5300k
9.29 mg-L ' H198. 34 mg-L ™", #RMrgh duxt Bk 3 Fh
BN G QAN K BURR. AR TR ER KK 2
FEAER A 42 B0 4 o 1Y) P 7 PR RO A 7
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Table 5 Aquatic criteria or standards of three typical pollutants/ug-L '

i [ Py 2 H BT 25 % E L o ] 2 K PR BE o e b v

CMC cce CMC cce I 2% 2% \ES V3
Cr(VI) 45.79017) 14. 221171 16 11 10 50 50 50 100
TCP 6481 18] 19818 — — 200 *
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