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Abstract: Due to its specific physicochemical nature mercury ( Hg) is a unique heavy metal
pollutant that occurs mainly in gaseous elemental form ( GEM) in the atmosphere and could be
transported globally. Atmospheric Hg could be derived from both anthropogenic and natural
sources. The establishment and improvement of global and regional Hg emission inventories play
an important role in the studies of global cycling and environmental health perspective of Hg. Due
to influence of complicated environmental factors natural emissions of Hg in China and other re—
gions worldwide are far from well studied compared to anthropogenic Hg emissions. Approximately
one-enth of mainland China is located in the circum—Pacific mercuriferous belts and Hg emission
fluxes from various landscapes in China are larger than those of the same type areas of Europe and
North America. Over the past two decades numerous studies regarding Hg emission fluxes from
natural sources have been made in China which contributed significantly to the development of
the emission inventory of natural sources in China. In this study we provide a comprehensive
synthesis of the natural Hg emissions in China. This review examines the distribution patterns in—
fluencing factors and potential mechanisms underlying the Hg emission fluxes from natural
sources in China. Additionally we also highlight the limitations and research needs for natural
Hg emissions in future studies.
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1
Table 1 The statistics of mercury emission flux in Chinese waters
TOT
(L+*min™") ( min)
DFC 2001.10.31—11.4 15 0.6 Feng et al. 2004
2002.5.23—30
2003.3.31—4.6
DFC 2003.1.10—12 15 0.6 Feng et al. 2008
2003.3.10—13
2004.3.9—12
2004.11.7—12
DFC 2006.5.8—14 15 0.6 Fu et al. 2010
2007.1.31—2.6
2006.10.13—19
2007.1.21—27
DFC 2008.9  2008.12 10 0.9 Fu et al. 2013
DFC - 8§~15 0.7~1.2 Fu et al. 2013
2012.5.1—16 - - - Ci et al. 2015
2012.11.2—17
2007.8.10—28 - - Fu et al. 2010
2010.7 Ciet al. 2011a
2008—2009 Ci et al. 2011b
2013 Wang et al. 2016
2015.1.27—2.8 Ci et al. 2016
2
Table 2 The statistics of mercury emission flux in Chinese soils
TOT
(L~ min_]) ( min)
DFC 2002.11.17—23 15 0.6 2006
2004.7.31—8.11
DFC 2003.12.9—26 15 0.3 Wang et al. 2007
2004.12.18—25
DFC 2002.12 15 0.6 Wang et al. 2005
2003.5
DFC 1999.7—2000.7 1.81 - Fang et al. 2004
DFC 2003.8—2004.4 20 1.2 Wang et al. 2006
DFC _ 20 0.8 Yang et al. 2007
DFC - 14-15 0.6-0.64 Fu et al. 2012
DFC 2009.3—2009.4 - - Liu et al. 2013
DFC 2005 15 0.6 2007
DFC - 15 0.6 2005
DFC 20 0.314 2013
DFC 2003.5.23—6.16 15 0.6 Feng et al. 2005
DFC 2008  4.5.6.10.11 20 1.2 Zhu et al. 2011
DFC 2011.4—2012.3 20 1.2 Ma et al. 2013
DFC 2002.7.23—27 15 0.6 2004
DFC 2005.10—2006.9 10 0.45 Fu et al. 2008
DFC - 20 1.2 2015
DFC 2012 —2013 20 1.2 Ma et al. 2016
2 —
2.1 0
( Pirrone N ( ) -

et al. 2000) . o
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Fig.2 The mercury fluxes of the different water types and different seasons
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Fig.3 The mercury fluxes of soils of different areas in China
o ( Gabriel
N et al. 2004)
( Zhang et al. 2000) ( Johnson et al. 1995)
Hg’ o
Fu (2013) Hg’ ( Carpi et al. 1997) Hg’
( Gustin et al. 2005)
o Hg’ ( Zhang et al. 2001b) .
3.2
Hg’ 0
/ Hg" N N N
( Fu et al. 2013) . o
Hg’ N
o (1224292 ng*m” +h™' N=21)<
Hg’ (37.3+81.5ng*m>+h' N=
( Feng et al. 2004 104) < (403+1598 ng * m™> « h™' N=
2008; Fu et al. 2010) 30) 3 o
Hg’ ( Fu
et al. 2013) . o

(Fu et al. 2010) o

3.1

( Grigal 2003) . .



36 3

838
mean=3SD o
( 4: 5
(11.949 ng * m™> * h™' N=19) . . . o 6
(45+13.8 ng*m™> *h™ N=9), (11.6+8.2 ng * m™
(24.3+12.8 ng * m™’ «h™ N=28) < (16.8+14.7ng*m”> +h™' N=
«h™' N=38) 17) < (23.4+239ng*m” *h”' N=13) <
(152+12.6 ng*m™” «h™" N=45), (253+32ng*m”> *h™' N=18) < (31.9+32.4
(744+669 ng * m™> «h™' N ng*m’*h’' N=25),
=11) o
(5504325 ng*m™> +h™' N=10) . 3.3
(2012) (2004) o
(1 .
o 5 ( Gustin et al.
o 2000; Coolbaugh et al. 2002; Schroeder et al. 2005)
40 [ 180 4 2500
30 + P 4 2000
*
— ‘0 —
= 200 . 4 1500 ¥
% 40 < )
£ e g
w 10} o %
£ . © 1{ 1000 £
Y * * 120 ¢ <><> T g
= ¢ o i
& Or Py & LS
4 500
T o 0
10000 OO
-10 | o L /> 1
K
-20 . . . . 20 1 .
BF  prx "% BE Jommnx BF BE ammwx °F
4
Fig.4 The mercury fluxes of soils of different areas in cold and warm season in China
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Fig.5 Diurnal variation of mercury fluxes of soils
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