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Influence of Marine Aquaculture Around Coal Power Plant on Mercury Species

Change in Aquatic Ecological Environment

LIANG Peng'*, WANG Yuan-na',YOU Qiong-zhi' ,GAO Xue-fei', HE Shan-shan'
(1. School of Environmental & Resources Science, Zhejiang A&F University, Hangzhou 311300, China; 2. Key Laboratory of Soil
Contamination Bioremediation of Zhejiang Province, Hangzhou 311300, China)

Abstract: To investigate the influence of marine aquaculture around coal power plant on Hg species change in aquatic ecological
environment, the fish farming area in Xiangshan Harbor, Zhejiang province, was studied. The concentrations of different Hg species in
sea water collected from marine aquaculture sites (MS) and references sites (RS) were measured. The result showed that the total
mercury (THg) concentration in the surface water reached 83.0 pmol-L ™" +97. 1 pmol-L™". Dissolved Hg ( DHg) in pore water of
core sediment decreased with the increasing depth. Meanwhile, the DHg content in pore water above 10 ¢m was significantly higher ( P
<0.001) than that below 10 cm, which confirmed the influence of coal-fired power plants on the surrounding areas. THg concentration
in MS (96.5 pmol-L~" +133 pmol-L ") was higher than that in RS (69.5 pmol-L ™" +39.4 pmol-L "), which was mainly resulted
from the accumulation of sewage discharge by the employees and fish feed material in sediments during breeding that were further
released to the overlying water. Methylmercury concentration in pore water of MS (24.0 pmol-L™" + 16.7 pmol-L™") was also
significantly higher than that in RS (6.60 pmol-L™" +5.11 pmol-L™"), which demonstrated that marine aquaculture activities
promoted the methylmercury production by increasing the accumulation of organic matter in sediment.

Key words : aquaculture; coal power plant; mercury species; aquatic ecological environment; Xiangshan Harbor

RE—FEYRIFLTR S EIEEGEITR, WK IR TE R . 1950 4F A Bk IR A
WRME——MEREUIBIBAET RPN ES W8 AR 17 (H2F] 2010 4F, 2 40K 5
JEIGY A R A Y NSRS YRR R 5 9875 O IR R A Bk IR R Y 3R B el 7 .
B EEE, A A VURE A (L HEF I 2010 4F 2477 & 3673 7 +, B B 23k & 1Y
A AR ) BB R oKD RS . 61% L AR, K7 IR A i O K ek 1Y PR35 1)
PIE LU AR SR WK A FAE A TR A bk b age A K FRAE AR rp = A KR G e 2 % B B R
gl AN SRk B0 p et Hogs

FENPRPIBLR R AU P G WisEH: 2015-02-10; fEITHHA: 2015-03-16
2K EE&WA: ERAKPHAESTHE (21307114) 5 P ET A+ GRS
AT P ARIORT™ L), T AT P IE A LICH (013M540719) 5 W14 Wk BT 300 40
— A, ORI, KRALLE, m?ﬂ&“ﬁ%‘%,@ﬂ H (2012FR051)

o e [5] ) Lo et i YEE® . B2ME(1983 ~) 55 Wi RIZUER, FEA T N R ICR
ﬁﬁ%fﬂ*ﬁﬁgﬂk : ,ﬁﬁ}\/ﬂ]X‘TZKFZ:DH B"Jﬁ%ﬂfifﬂm HY IR 85 I ER AL 260, E-mail : liangpeng2727@ 163. com



8 1 TG SE : JRMEEL T A R YL FRAHAT R K AR AR S TR EE h R B AL 5 R

2871

A KA 1™ B B S e, N A HLB AT LR
KR E B I B2

IR AR N R R AR HEAI Y e 32 2R V5. #R
PR OR E 5 2R HECE R 1Y 60% , 75 [
IR 70% LA b bR TR HET R AORHEL
SRR 33.6% , JEATI A0 AR T PR B
SR 5K 75 Y I B TT ZNRE O B G 2 X R e )
P Ao R Y S S B (E S A, LI TR
LRI KIS vk B EL T S {EL S 2. 58
~5.36 15",

H i, A DB 58 DR IR AL~ B
IR T TR 2 (B DL BRI AT
HE L FRAE X IURY ok B A28 4E, Jf . ix e
AFF5E 73 X ] FRL RIS B Sk ) R T R, TG T-5%
B X IR B K AR TR A TR 28 A8 AT 5 3 B A il it
Hb T FEFE XA K 15 YL R R K I R i YA
JEE A2t [ R A R 3. PRI 8 A R A XK AR R
ARG UL LRI LT ] BB 3 rh A SR 5 G v 1O
O X HEEOCR B SSl & SR 5 BT
T R ROR FR B R L. S UL, ARWFIE Y H By SR

OIMTRARARERL T o] BT Sl e Ml R B X5 %k H X
FIFLBRA AN R R I A 5, AR IR SE T 4R <
HERCA K il FRFEA T R K AR B R A .

1 #B57EE

1.1 RAEEHLS

SR b A5 AE WV TAG SR 0 7 5 DX T AR AL
ZALW (E ). TP SR 5 P44 268 hm® , o4
LIS 2 W7 VT 48 LR (%) ™ 5 B R . G vl 3 1T
563 km*, IS B (2970 km) , ZKIRZ) 10 m, Hikb
PR AR X, 24 F XA NW(15% ) ,
SUE M KB 4.57 mes™". J&— A28 B P
VEUSOT e RS S, VO R, K R R 1
95% KAHRAT 4 A AT KN A — R
KHL)T L) T 2006 4EIERUE) T, 2000 4E R
ARG SE BB . B ] — ] T AR 4 x 600
MW I A RREHLAL, e R 25 50 4 x 600 MW
+4 x 1000 MW JABENLAL  FLT 2012 4F B ik i
IKFN1 03077 t, BEAF =R MR K 60 x 10* t, &5 AGE
BG4 KA R E R ).

+ RS N
HAge T A
il F X

HAHESR)

MS . F25HIX ; RS: ¥ BEIX
1 WIdgLUBFREREATE

Fig. 1 Sampling sites around Xiangshan Harbor, Zhejiang Province
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F1 FERX(MS)5EWREX (RS) REBRKEFRIESHRE pmol - L~

Table 1  Concentrations of Hg species in different layers of water body at marine aquaculture sites (MS) and reference sites (RS)/pmol-L !
- JrEe PR BRE R
fir '
MS +RS MS RS MS + RS MS RS MS +RS MS RS
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K2 97.0 =108 119 +158 74.6+31.0 18.4+12.2 10.7+2.92 26.1=+13.4 78.6=110 109 +156  48.5+39.1
27 83.0+97.1 96.5+133 69.5+39.4 25.4+27.4 27.1£38.2 23.7x10.4 57.6+84.5 69.4=x113 45.8+44.1
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Table 2 Comparison of dissolved organic carbon and total suspended particles in surface water body

of marine aquaculture sites (MS) and references sites (RS)/mg-L ™!
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a2 22.3+0.713 21.1 +£0.249 68.7 +30.6 29.7 £16.1
K2 23.2+£1.04 22.0 +£0.909 80.7 £9.14 48.6 £19.1
A % MV FREEAT A I, A LT SR 1) B AL 5 ) — DA
0 20 40 60 80 100 RABAELES IS, Wtlh FRFH I R B 7K b By R (fHE
- L = M) A WU R R A LT LA
RS ., . - - R
O BAR SRR I S R A R Sk R 0 SR B R e
A BHER LR AL AT B E AL Il 3 IR AT
X L MS
i J2
¢ RS 0.5 25
* mmm %McHg-MS [ 8 NB o
0.4 3 %MeHg-RS 120
¢ DOC-MS
e # MS o DOC-RS T,
) 2 RS 2 03 s 2
= 02 10 2
E2 FERX(MS)5XEEX(RS)BBEKRMN e
PSR BREENZTEETN o1k 5
Fig. 2 The% DHg and% PHg in different layers of sea water collected
from marine aquaculture sites (MS) and reference sits (RS) 0
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Fig. 3 Spatial distribution of percentage of TMeHg in THg ( % MeHg)
and concentration of dissolved organic carbon (DOC) in overlying

water collected from aquaculture sites (MS) and reference sits (RS)



2874 2N 5%

2% 36 #&

F

KPP A LB AN 5 45 SR 3R, FR A XK I
AN BV R A B B H v P 4 e T R X A
SRAT BEBIFTEN N, b IR FEAT ] LI o pre) PP
B BRI AE SR 52 0 X AHA S
PR ARAE R FRFE T TR (29 10 a) , FRFEIXDL

DX, DURR A AL A R ST LR koK A Y REAE. it
S RJZK A R B o TR 2K AR, B2 T
PRSP A GG R SR JF H, B AR
FWTOCIEEIE T BARKAT =R/ A 2R 51 R 1
LSRR e 2 TP SR M P kB — b e 2042 IR

R 5L Jo 3 AR PE A, 5 BRI 28 S E TR 1 ROKIR P RYRHIRER ™ HE AR B 2k | REfe R 3R R
55, PRI, AT 45 R R AR TR TR S AT VE IR KR TP TSRO e
®3 FHEX(MS) 5EXRX(RS) REKEHAEHSFERREN LB pmol - L~
Table 3 Comparison of different methylmercury species concentration in surface water body of marine
aquaculture sites (MS) and reference sites (RS)/pmol-L !
fm SR TS AR AU 75 B oR
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