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Abstract: As a global pollutant mercury ( Hg) can be transported for a long distance in atmos—
phere. Methyl-mercury ( MeHg) an extremely toxic organic form of Hg formed by the methyla—
tion from inorganic Hg in aquatic environment can be bio-accumulated and bio-magnified along
food chains potentially threatening human health. Isotopes can trace the behaviors of elements in
the environment. Adding Hg isotope to the environment or using Hg isotopic labeling technique is
a powerful tool for the studies of Hg biogeochemical behaviors including the transportation and
transformation of Hg in the environment. This paper reviewed the basic theory of Hg isotopic la—
beling technique the applications of this technique in sample Hg species analysis and the Hg
transportation / transformation in soil-plant-atmosphere system and in aquatic ecosystem and pros—
pected the applications of Hg isotopic labeling technique in the studies of Hg environmental geo—

chemistry.

Key words: mercury; tracing; addition; transportation/transformation; methylation; demethyla—

tion

( Hg) o . . . /
( MeHg) o
o 20
* (41173024 . 41030752 41120134 60 “ ”
40873085) ( J 2007 2168 )
. o 20 90

* % E-mail: shanglihai@ vip. skleg. cn

: 2013-01-06 1 2013-02-27



1336 32 5
Lindqvist ~ ( 1991) “ 1
(Hg") 1.1
(Audi es
al. 2003) .
( Stein et al. 1996) ; ’
o B
«
( Slemr et al. 203 P
Y ° Hg
2003) ; ( Bergquist & Blum 037 197 g ot
2009) . ( Manolopoulos et al. 2007) Au ®Hg  "“Hg
! so Hg=g"Tl+e +y (1)
w Hgte' =77 Auty (2)
. ( Cohen et al. 2004) . B ( ) y
B Y
o » 90%
(<1d) Hg
( N (Audi et
) al. 2003)
] P Hg
(T,,=46.6 d)
(14 MBq * mmol ') N
( Stiirup et al. 2008) ( Furutani & Rudd 1980) .
p ’ ° 197H
g
(T,,=64.2 h) Hg 50
7 g g

( Fry 2006)
40
33 7
( I%Hg\lggHg\lggHg\ZOOHg\zmHg\QozHg
**Hg) (Audi et al. 2003) .

( Ribeiro Guevara et al. 2007) .
20

( 203 Hg 197 Hg)

1.2



1337

( TIMS)

20 90
( ICP-MS)

( Rodriguez-Gonzélez et al. 2005) .
7
( Berglund & Wieser 2011) .

ICP-MS

2.1

( certified reference material) .

et al. 2004) ,

( Monperrus

( Monperrus et al. 2004) .

( Clough et al. 2003) .

o Hintelmann  ( 1995)

(GC) 4CP-MS

1 pg (
4% ( RSD)

sano  (2005)

( ETV) 4CP-MS

Perna  (2005)
( Me2()1 Hg

0.02 ng*g")

o

( Hintelmann et al. 1997) . Re-
(S8) -
( 200 HgO)
ETV

; ZOOHgO
-1
6 ng°g

GCHCP-MS
201 Hg2+) (



1338 32 5
) 12 ng * m™ 62 d
2.8 ng (0.240.2) ng*m™> +h™
4.6 ng 5% . 200 ng * m(2%) "“Hg’
1 6% Hg
o Long 0
Kelly (2002) Carius tube
*'HgCl, CVICP- .
MS Carius tube
10% 30 pg 40 pg *
g 10 ~150 ng * g o
0.5% .
( )
. N Graydon  (2006)
N ( Picea mariana) ( Pinus
banksiana) ( Hg™)
He*
o Hg’
Hg™* o Rutter
. (2011) " Hg"
2.2 - -
( Fraxinus americana) ( Poa pratensis)
Hg’
(7+2) X107 (7.5+0.5) x107°ng *m™ = s 3 d
o Gérdsjon (1.3+0.1) x10™*
(1.2+0.1) X107 ng * m™ * s'; ( Picea
“Hg 3 2/3 glauca)  Hg’ 1~3d (5+2)«x
10°ngem™> s 7d (2.4+0.2) x107°
ng ® mies!'7d 3 198Hg
16
30% ( Munthe et
al. 2001) .
» 2005 Ericksen  (2005) o
1% HoCl

198 Hg 6 h

. Caille (2005)



1339

0 g 3
H
( Brassica napus) > ( B. oleraccea)
( Festuca rubra) . Hogg  ( 1978) (0 ~10
cm) “"Hg ( HgCly) .
( PMA) ( MMC) (10
pgcg) 3 ( Bromus inermis)
3
MMC
MMC
2.0 0.2 pgeg’
; ( 106.4 pg*g™') > (
2.5ug¢")> ( 0.88 pgeg')>
0.24 ug*g')
Hg’
2.3 N
2.3.1

( DGM)
DGM o Poulain
(2006) DGM
DGM
33% ~59%;
Southworth ~ (12007)
45% DGM
1/4~1/2 Hg’
. Karaca (1 2004)
(" HgCL,)
140 h
1/4 *“Hg™ Hg’ 1/2
203 Hg2+ 1/
4. Orihel (2006)
20 d
202 Hg2+ .
1999—2005 N

( Mercury Experi—
ment to Assess Atmospheric Loading in Canada and the

United States METAALICUS)

o

8% 1%
66% 5%
( Hintelmann et al. 2002) ;
198 Hg . 201 Hg 202 Hg “« »”»
DGM

DGM



1340 32 5
DGM 2 “co, ( Ramlal et
DGM ( Poulain et al. al. 1986) . Korthals Winfrey ( 1987) *“Hg
2006) ; (5 a) " Clara
O 0 g
0 g
( Har-
ris et al. 2007) . ( 1
2) .
Babiarz **Hg
(2003)
20% 0 g
(<0.7 wm)
0 0 g ,
“c
“«7 CO, CH,
DGM
o ( Hintelmann et al. 2000) .
( neutron activa—
0 tion) “"Hg,""Hg
2.3.2 05y
o 51.58% “Hg
( Ullrich et al. 2001) “THg
o 340
20 60 ""Hg 0.05 ng * g”'( WS)
( Jensen & 10 ng * L™ ( ) ( Ribeiro Guevara et al.
Jernelov 1969) . 2007) .
N ( 1997 Hintelmann  ( 1997)
ngog') .
20 80 **Hg ( CH,*'Hg") ("™Hg™) GCACP-MS
CH,”Hg"
( CH,™Hg") CH,™ Hg"
( Furutani & Rudd 1980) . o
0 g )
(~ngeg') «
. 4G « »



1341

/
Hintelmann  ( 2000)
Ranger Lake  Vernon Lake
7 d 8.4% ~
11. 2% ; Lambertsson
(2001) 10
d (10 cm) 3.3% ~9.5%
37% ~80%
2.5 cm
o (2011)
W Mo g

(-0.68 ~5.3 ng s g +d™")

N —_

5% +d”!

1.2~1.6 % «d™!

0.27 ~0.95 % + d'
3.7~8.0% +d!

Martin-Doimeadios

(2004)
1h 0.74%  1.42%
6 d

4.11%  35.11%

0.68 ~32.-3.2 ~32 ng'gf1 . d! -4.2 ~ 56 N
ng+gled’; 1 cm . ;
5 em 0
“« ( Lin & Jay 2007; Huguet et al. 2010) . Ribeiro
. o Guevara (2008)
1
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Table 2 Mean methylation rates of varied aquatic ecosystems.
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