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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 Dong-xing, CHEN Yao-jin
(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 coal-fired 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=5) 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)
ng-g~' (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 ng-g~'. After 41 d exposure, the MeHg in oyster at

"t073.1 ng-g™", and the content at the control site showed a

the studying site had no significant change, ranging from 55.4 ng-g~
slight decrease, ranging from 15. 6 to 55. 6 ng-g~". The study showed that THg in the waste seawater discharged at the coal-fired 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 bioaccumulation 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
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Fig. 1 Map of studying area
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H,S0,-HNO, (3/7, KB EL ) TR & 7 W i e, 7%
EPA 1631 Jrik! 7 5E . 4 WikE & MeHg 347 . %% T
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Table 1 ~ Seawater conditions of the studying and control sites

. i e R AR 2885 b A -
e = By KO
e S (THR) B FE KT
MR/ 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) *
BRI/ mg - L 9.50 =1. 60 76.47 +7. 81 P=0.003 (n=3) *
EhpEE 19.23 +7.22 23.76 £5.57 P=0.388 (n=3) NS
B f#A/mg- L' 6.44 0. 82 5.93 £0.35 P=0.366 (n=2) NS
AR R IR /mg - L ! 1.43 £0.55 0.98 +0.28 P=0.438 (n=3) NS
M4EE a/pg L 6.73+1.25 5.70 £1.39 P=0.059 (n=2) NS
TEUIEAE ) 20 SR AS - L 4.61 x10° £1.60 x10° (n=4) 4.41 x10% £1.12x10°(n=4) P=0.572 (n=4) NS
1) # # £/ 0.001 <P<0.01, EHBE; +FRK0.01 <P<0.05,8%; NSFE/RP>0.05, Nt

2 8k THg, RfEZ THg, 5 MeHg FRfEZS MeHg iRE"
Table 2 THg, dissolved THg, total MeHg and dissolved MeHg concentrations in seawater
2 B4 3k e REATH PRI 2 BEH AT
(T K

THg/ng-L~! 2.7+1.0 120.6 £55.5 P=0.009 (n=5) * %

R4S THy/ng- 17! 1.0£0.2 6.2+3.4 P=0.258 (n=2) NS

4 MeHg/ng-L ! 0.28 +0. 31 0.30 0. 44 P=0.910 (n=2) NS

RS MeHg/ng-1 ! N.D N.D

24 MeHg/THg/ % 10.4 0.2

WA THe/ THg/ % 37.0 5.1
1)N. D FRAKH; * = 280,001 <P <0.01, A BFH; NS ER P>0.05, i

A L PR
2.3 b THe &8 197281k 6000 F e sun
mE 2 s, W50 d B4 7 d, 5250 s 4 Wi <000 —o— s
THg ¥t M (138.3 +14.3) ng-g™' (n =6, T,
dw) HHEHEHNF] (3012 £289) ng-g™' (n=6), H & 7, T
BUHERIA 410.5 ng-g ', HAEJF KA 34 d N, —H ;,'; 3000 |
PRFFTE2 935 ~4 490 ng-g ™' B F & R AKE (HIESS = 2000 F
21 ~28 d ZJa], 4L 45 THg T T 32.8% ,JFA Al fig 1000 |
ST TE A T BT JEL 1T 005 4 7 B 75 0 300 g N
1 1 1 1 1

5~ 9 H ) AR ZE RER S AT 05 1) P Pl 1 AR 3 B
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fFiﬂ’JEXT THg A ULHT 2 2, 4L 45 THg 7E 60.7 ~
137.5 ng-g ™' Z 0], 5 5 EEME A T e 4 B A ( BRAH G
AT : Correlation coefficient = —0. 429, P =0.337).
2.4 HWF MeHg &AL
K 3 Fras, SEEG S 4T MeHg & & 8 B 5
FTZH 5 (P <0.001), HX] MeHg A UL 22 FH 4 3
(ﬁijzﬁﬂ‘éﬁ?’*ﬁ;(:orrelation coefficient = - 0. 143, P =
0.760) , 4115 MeHg 7 it A kA= W &2 A0, (R 2R 5
F£55.4 ~73. 1 ng-g ' Z[H]. 1S 54105 MeHg 7
W T R R B (Bk A & 43 BT : Correlation
coefficient = —0. 679, P =0.094) ,{HAS{L IR A K,

0 10 20 30 40
R/
2 445 THe SERMERRENEL

Fig. 2 THg concentration in oyster as a function of exposure time
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Fig. 3 MeHg concentration in oyster as a function of exposure time
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H(120.6 £55.5) ng-L~" RIZ WAL, WA . H
I T URBRIE He 7 0 8 558 2 05 R ZE g,
I 5E S5 AP E I 2258 K. Liang 457 7E 2008 4F
T SY HL TR R, W75 HEK 8K THe Wk
H93 ng- L7 Sk B AR URIIN PG )R b
i ETAF 7K THg W6 JE A 40 ~ 100 ng-L~". ZRBFFE A
SELERS PR CHGE AT, S2 50K THe WRE
BILE T 2% 5 HANSR AR, £ & B R 28Kk
JRbRE , L5 [ P 2 3 AR DI 3ol A W 5 SR A
FEAATRI Y R
3.3 HRWEN THg B9 20

Fie B ) SRR G Bl 2R A 1A
VEREZE , A RN 4 Ja vk BE ol 4 J i A 2B W AR Fn A=
PRk 0 4 S 0 R e S R o | 4 S B i P ) 1Y
AR R N dC/dt =k, C, - k,C, 3k, Rk
WA [L-(g-d) 7], C, N ¥R B8 M & )8 Wk B
(ng-L™") b, NHEL SRR, ¢ HEW KSR &
i (ng-g ™). X BB, Y ACK T i, e —
] AR AR R & i (C ) N :C = Cy +k,C,/k,
x (1 —e™) A BN, ERERET ,dC/
de =0, EVRGRER(C) N C, =Cy +k,C,/k,.
M ANTHIE, C =Cy -k, C /ky x (1 —e™ ),
JAEPHE L ERERET,C, =C, -k C,/
k,. "EYIEERE(BCF) A:BCF=(C, -C,)/C,.

PSS ATG THe & i 5 2R G B M AT LG
K He g AR THth 75 204105 00 £ ) RN L y =
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