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Copper Speciation in the Gill M icroenvironm ent of Cyprinus carp io
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Beijing 100871, China)

Abstract: Concentrations of free copper and mucus and other parameters including pH and alkalinity of the gill
m icroenvironment of Cyp rinus carpio exposed to copper of various levels were determ ined using Playle's appara-
tus. M INEQA?2 was applied to calculate the copper speciation and single-site com plexation m odel was em ployed
for characterizing the com plexation capacity of gill mucus for copper. A procedure of trial and error w ith the two
approaches involved was developed for the speciation calculation. It was shown that excretion of mucus was post
tively correlated to the total copper level in water. It was found that in the gill m icroenvironment, both pH and
alkaline are higher than that in the bulk water, causing the difference in copper speciation. From 3 to 20% of
copper in the m icroenvironment was mucus com plexed.
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Fig.1 The apparatus for gill m icro-environment study M INTEQAZ
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Fig. 2 Flowchart of trial-and-error for calculation
of copper speciation and mucus com plexation
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Fig. 3 Total inorganic and organic carbon concentrations in the gill m icroenvironment exposed
to various copper concentrations
3 b E
CO- ) , IC, TOC
s pH
pH 6.70 6.84, ,
20.1mg/L 23.6mg/L-
, 2.2 MINTEQA2
pH 8.0, pH
pH (451, MINTEQA?2
( 2 E
) 6
, 4
4

(6



40
N 30 2
< o}
;‘E O P} P}
ﬁ. 20 o
o o)
o
10 o 4 . . ( 2).
o
0 . .
[ - : Y : (Cu/
IR C) ( ) 0.95mmol/mg
5.32. Tao -ASV
4 NINEQA?2
: ) 6. 75" ,

Fig. 4 Convergence of the try-and-error calculation using

M INEQA?2 and com plexation m odeling (mean relative error
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Fig. 5 Approximation of the calculated mucus com plexa- 9.4
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Fig. 6 Copper speciation in water w ithout fish gill mucus ’ Cu(OH)g
(total Cu: 20.10.5.2.5.1.0 and 0. 5um ol/L)
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