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Abstract; Carps were exposed to copper adsorbed on kaolin at various conditions. Both particle size of
kaolin and pH level were examined for their influences on the copper speciation and bioavailability. The
fish was exposed to copper adsorbed on kaolin of various sizes (150, 200,300,400 meshes) at a fixed pH
level of 7. 53. Exposure experiment was also conducted at various pH levels (5.60, 6.95, 7.20, 7.53)
with identical kaolin particle size of 400 meshes. The accumulation of copper on the fish gills was measured
using DPASV method after 7 days of exposure. The copper speciation, both in the fish gill
microenvironment and the bulk solution, was investigated using chemical equilibrium modeling.
MINTEQA2 was used for the speciation calculation. The input parameters include pH, alkalinity,
concentrations of major ions, total copper, level of mucus etc. Some of the parameters were directly
measured. Others were carefully controlled experimentally. The results demonstrated that when pH was
kept at 7.53, copper accumulated on the fish gills increased from 1 to 6 pg/g(wet tissue) as the particle
size decreased from 100 to 400 meshes. The amount of copper accumulated in the fish gills increased from
1 to 20 pg/g as pH increased from 5. 60 to 7. 53, with the particle size kept at 400 meshes. Compared with
readily available species of Cu’", Cu(OH)J, and Cu(OH)", the bioavailability of copper adsorbed on
kaolin particles was very low. Desorption of kaolin adsorbed copper in the fish gill microenvironment was
confirmed by chemical equilibrium modeling. The result of the calculation indicated that the concentrations
of copper adsorbed on kaolin particles in the gill microenvironment were much lower than those in the bulk
solution. The concentrations of “bioavailable copper” in the gill microenvironment were higher than those

in the bulk solution. The major conclusion drawn from this study is that copper adsorbed on particles
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would be transformed into more bioavailable species. One of

accumulation was desorption of copper from the particles.

the key steps of the transformation and

Desorption was facilitated under specific

conditions of the fish gill microenvironment. The process was under influence of pH and particle size.
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Fig. 2 Copper accumulated in the gills of carp exposed to adsorbed copper at various pH values (a) and particle

sizes(b)
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Fig. 3 Difference of copper speciation between the bulk solution and the fish gill microenvironment at various pH
levels(a) and particle sizes(b)
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