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Application of Biotic Ligand Model for the Acute Toxicity of Copper to Daphnia

magna in Water of Liaohe River and Taihu Lake

ZHOU Teng-yao', CAO ying’, QIN Lu-mei', ZHANG Ya-hui’, ZENG Hong-hu', YAN Zhen-guang’, LIU
Zheng-tao’

(1. College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China; 2. State Key
Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012,
China)

Abstract ; The acute toxicity (48 h-LCy,) of copper to Daphnia magna predicted by the biotic ligand model (BLM) was compared with
the 48 h-LC,, measured in water samples from Liaohe River and Taihu Lake at four specific sites in wet and dry seasons. The results
showed that 48 h-LCy, values predicted by BLM were 232.75-411.49 pg-L™" and 48 h-LC,, values measured in the water samples
were 134. 55-350. 00 wg+L ™" in three sites of Hongmiaozi of Liaohe River, Pingtaishan and Tuoshan of Taihu Lake, which had a better
consistency. While for Tongjiangkou of Liaohe River, there was a difference between the BLM predictions and the measured values in
wet and dry seasons. According to the predictions and the experimental results, water effect ratios (WERs) were in the range of 2. 18-
5.79 and 1. 88-11. 15 which all were higher than 1. The acute toxicity of Cu of all sites in dry season was greater than those in wet

season, which might be that Cu complexation with dissolved organic matter (DOC) reduced the toxicity of Cu.

Key words: biotic ligand model (BLM) ; copper; daphnia magna; acute toxicity; Liaohe River; Taihu Lake
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232.75 ~ 411.49 pg-L7", S20 B M 48 h-LCyy K
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Table 1 ~ Water quality parameters and measured results of water samples
5iH FKi ik B Rk
LH LT TP TT LH LT TP TT
pH 7.57 8. 00 7.98 7.56 7.98 8.07 7.72 7. 86 8.40
DOC/mg'L’1 11. 12 20. 12 11.95 10. 06 4.99 10. 84 7.31 6. 44 1.90
K*/mg-L~! 0. 46 0.47 0.59 0. 60 0.51 0.53 14. 45 15. 46 0.35
Ca’* /mg-L"! 77.13 64.47 46. 54 53.01 66. 35 78.59 104. 90 111. 80 4.00
Na* /mg-[fl 50. 47 126. 70 70. 01 58.54 35.31 64.93 128. 40 140. 90 0.75
Mg2+/mg'L_l 1. 47 1. 66 1.01 1.01 179. 20 194. 60 37.69 43.36 0.50
Cl~/mg-L~! 33.00 57. 60 50. 80 44.00 43.80 72. 40 66. 20 54.00 2.00
S0~ /mg-L~! 55.00 52.00 63.00 55.00 76. 00 90. 00 67.00 66. 00 0.10
BE (LA CaCO, ) /mg-L -1 142. 00 219. 00 69. 00 79. 00 193. 00 258.00 87. 00 98. 00 48. 00

1) LH i3 208 5 LT 303G5@E T TP KEIPEA W TT: KWL

R2 CutKELGZE 48 h-LC,, SLMMEFN BLM 43!
48 h-LCy, &/ pg- L'
Table 2 Experimental 48 h-LCs, and the predicted 48 h-LCj,

by BLM model of Cu to Daphnia magna/pg-1.~"
FKH 48 h-1Cs, A7k 48 h-L.Cs,

KA

s e S e
LH 197.53 266. 66 134. 55 232.75
LT 244. 45 793. 66 155. 69 533.91
TP 350. 00 411. 69 210.49 243.73
TT 194.78 235.29 187.77 248. 01
[ NEE 71.46 71. 16 — —

peg L7 THEER K, FEIER TR R T KR
ZHDOC 1) £ F v iny.

16 2 AT, Al 7K 4 48 h-LCyy 34 o oK IR,
RUIAKI Co SMEREMER T FKI. 3R 1 Kk
TSRO L5387 K B, BB 3 B L B85 - 4 vk BE Al
K E R, 5 22 M R, KR DOC ik
FEHOA K ZL . BLM Xt Cu MBS SHran i 1 it
TN, TER AL Cu® MR BETE 48 h-LCy B EZELIAH
ML A SAFTEM, A 5] 88.3% ~99.1% , Hik J&
CuCO, ., CuHCO; , 5 0.9% ~11.2% , HAFEZ Cu
[CuOH* | Cu(OH),. CuSO,. Cu(CO,)3" . CuCl®
FFEAS Cu AT di A5 0. 5% , Hod SE Kk 01454~
SNAE L G4 Cu(97.7% ~99. 1% ) i THik
1(88.3% ~96.7% ).

R bl & 4sCu HEEECcy OO CuCOs;. CuHCO;"

LH-

. u
50 1000 LCsp 400 800 1000 2000 4000

H 4%

[EE g A

ZEid: A

FH A%

FH 4%

2000 4000

LCso 400 800 1000
Cu™ ik g L

EL AR

1.0 e e IS

Cu™ ik g L

F o K3, KAk, IR
E1 BLM &R Cu ESH
Fig. 1 Cu speciation analysed by BLM on each site
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WnE 2 BroR, 20061 B AL 3 A i
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fE53 910 3. 27 ~5.79 5 1. 88 ~4. 90, % HAT 4ty
() —30E. X 30 T YL A0, WERs #0005
WERs Sl {E 435 9 2. 18 ~3.42 5 7.50 ~11. 15,
TE RO, AR TN 25 AR 5 I g R4S B Y K
RO PR T 1.

12

02222) 3:mwER

2] i WER
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25

s
&

S
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e

Y

4 5 ] el
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Fig. 2 Comparison of predicted WERs and measured WERS
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