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Bioaccumulation of Mercury in Crassostrea sp. Exposed to Waste Seawater
Discharged from a Coal-fired Power Plant Equipped with a Seawater Flue-gas

Desulfuriaztion System

LIU Xi-yao YUAN Dongxing CHEN Yao-in
( College of the Environment & Ecology Xiamen University Xiamen 361005 China)

Abstract: A field experiment was conducted to study mercury ( Hg) bioaccumulation in Crassostrea sp. exposed to waste seawater
discharged from a coalfired power plant equipped with a flue gas desulfurization system. Oysters were cultured in the discharge outlet
of the power plant ( studying site) and a control site respectively. The total Hg ( THg) concentrations ( all counted as dry weight) of
seawater in the studying and control sites were determined as ( 120. 6 +55.5) ng*L.™" (n=5) and (2.7 +1.0) ng*L™' (n =5)

respectively while methyl Hg ( MeHg) concentrations were (0.30 =0.44) ng*L™" (n =35) and(0.28 +0.31) ng*L™"' (n =5)

respectively. The THg in oyster at the studying site increased dramatically from ( 138.3 +14.3) ng*g™" (n =6) to (3012 *289)
ngeg™' (n=6) within 7 d and remained at high levels of 2 935-4 490 ng*g ™" for the next 34 d. In contrast the THg in oyster at the

control site showed no significant change and kept at low levels of 60. 7-137. 5 ngeg ™'

. After 41 d exposure the MeHg in oyster at
the studying site had no significant change ranging from 55.4 ng*g™' t0 73.1 ng*g™' and the content at the control site showed a
slight decrease ranging from 15. 6 t0 55. 6 ng*g~'. The study showed that THg in the waste seawater discharged at the coaldired power
plant could be quickly bioaccumulated by oyster to a great extent the potential risk can thus not be ignored. MeHg concentration in the
waste seawater was quite low and no obvious biocaccumulation was found in oyster. Under the study conditions no self-synthesis of
MeHg or transformation of inorganic Hg into MeHg was found.

Key words: mercury; bioaccumulation; oyster; seawater; flue gas desulfurization

S0, . S0, .
( Hg) \ Hg )

1 2012-07-05; 0 2012-08-21
: (20777063 40976070)
(1985 ~)
E-mail: xyliuxmu@ xmu. edu. cn
N * E-mail: yuandx@ xmu. edu. cn


https://core.ac.uk/display/41444083?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

4 ( Crassostrea sp.) 1375
Hg 6 1
( Crassostrea sp.) SY
( THg) 2150 m-
( MeHg) 2008 7 ~8
Hg 100
1 1 m. 41 d
SY MeHg  THg
1.1
N
24.45° : °
B3 =
24.44°
2443 | §;| e
EITH i
2442 URILH 0 2 4km
24.41° \ %E;H | ! | |
118.01° 118.03° 118.05° 118.07° 118.09° E
1
Fig. 1 Map of studying area
1.2 MeHg EPA 1630 s
0.7.14, 21, 28, 34, 41 d (4) 9
8 ~12 THg  MeHg 1.4
~ pH N
THg- Hg N MeHg
MeHg. THg MeHg (r ) ;
. a. . . THg MeHg
. ( ) ( spearman correlation analysis)
1.3
(1) 2
( 2.8~3.7cm)6~10
2.1
3 N - ! ’
20°C pH ;
(2) THg ! ‘
H,S0,HINO,( 3/7 ) , )
EPA 1631 7 MeHg ’
25%( ) KOH . oH
EPA 1630 ’ 2.2 He
(3) THg. THg 2 THg
N 0.45 pm THg
EPA 1631 ! MeHg- 10



34

1376
MeHg THg  THg (94.8%) MeHg- THg
0.2% 5.1% Hg
)
Table 1  Seawater conditions of the studying and control sites
(T )
/°C 30.0+1.3 32.1+1.8 P=0.009 (n=4) * *
pH 7.86 +0. 10 6.77 £0. 40 P=0.015 (n=4) *
/mgeL"! 9.50 1. 60 76.47 £7. 81 P=0.003 (n=3) * %
19.23 £7.22 23.76 £5.57 P=0.388 (n=3) NS
/mgeL~" 6.44 £0.82 5.93 £0.35 P=0.366 (n=2) NS
/mgeL~! 1.43 +0.55 0.98 +0.28 P=0.438 (n=3) NS
a/pJg'L’1 6.73 +1.25 5.70 £1.39 P=0.059 (n=2) NS
/ eL7! 4.61 x10° +1.60 x10°(n=4) 4.41 x10° 1. 12 x10°(n =4) P=0.572 (n=4) NS
1) * * 0.001 <P <0.01 ;* 0.01 <P <0.05 7 NS P >0.05
2 THg. THg. MeHg MeHg b
Table 2 THg dissolved THg total MeHg and dissolved MeHg concentrations in seawater
(r )
THg/ng*L "' 2.7+1.0 120.6 +55.5 P=0.009 (n=5) * %
THg/ng*L " 1.0+0.2 6.2+3.4 P=0.258 (n=2) NS
MeHg/ng*L.~" 0.28 +0. 31 0.30 £0. 44 P=0.910 (n=2) NS
MeHg/ng*1~! N.D N.D
MeHg/THg/% 10. 4 0.2
THg/THg/% 37.0 5.1
1)N. D Dok ok 0.001 <P <0.01 i NS P >0.05
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Fig. 3 MeHg concentration in oyster as a function of exposure time
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Fig. 4 Fitting curve of THg bioaccumulation kinetics
for oyster at the studying site
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Fig. 6 Fitting curves of MeHg bioaccumulation kinetics for

oyster at the studying and control sites
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