22 2 Vol .22 ,No .2
2001 3 ENVIRONMENTAL SCIENCE Mar. ,2001

, ’ , , ( 100871 ,email :taos @urban .pku .edu .cn)

5

( MINTEQA2) ,

pH )
.pH

1 X174 A :0250-3301(2001)02-05-0036

Computer Simulation of HA Influence on Copper Bioavailability to the
Fish Gills

Wen Yi, Tao Shu’ ,Long Aimin, Liu Changfa ( Depart ment of Urban and Environmental Sciences, Peking
University , Beijing 100871)

Abstract :Copper speciation in the gill microenvironment of neon terris ( Paracheirodon innesi) and the influence of hu-
mic acid and pH on copper bioavailability were investigated using exposure experiment and che mical equilibrium calcula-
tion. It was found that the copper speciation was changed because of the influence of the humic acid. With the exis-
tence of humic acid, the dominant species of copper in the bulk solution was humic acid complexed copper. However,
humic acid complexed copper along with mucus complexed copper dominated the fish gill microenvironment. Conse-
quently , the bioavailable copper species both in the bulk solution and in the fish gill microenvironment were significantly
reduced by humic acid. The result of the modeling also indicated that the influence of pH was more significant under al-

kaline condition .
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Table 1  Simulative calculated pH ,alkalinity
and gill mucus content
( CaCoO; )
pH  pH /mgeL"! /mg=L"! / mgeL"! 1 pH
6.00 6.24 13.00 12.00 8.28 Fig.l  Copper speciation in the bulk
6.50 6.67 14.52 14.49 8.10 solution ( without humic acid) as a function of pH
7.00 7.04 25.02 26.78 7.94 pH pH
7.50 7.37 49.08 43.10 7.80
8.00 7.71 66.98 57.90 7.66 6 Cu’’ pH 7 ’
§.50 §.10 75.27 69.36 7.50 Cu*' «Cu( OH), CuCO; 3
9.00 8.56 76. 45 75.73 7.31 pH . Cu( OH),
CuHCO; " .CuOH" ,
MINTEAQ2 (81 ( 2.7 %) .
(70.8%) , pH
100 %,
pK, = 4.24.6.1pmoL/ mg pH6.3 ~8.38
53 %%, NN ( pH6 <9, 1)
:9.6,3.56  3.26/'). pH
(Cu/C) logk=7.23, ( 1). MINTEQA2
6.2 umol/ mg . 2
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Fig.2  Copper speciation in the fish gill micro-envir

onment ( without humic acid) as a function of pH
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Fig .6  Difference in humic acid complexed
copper between the fish gill micro-environ ment

and the bulk solution at various pH
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Fig .4  Copper speciation in the fish gill micro-environment at various copper concentrations
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