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Seasonal Variation of Total Gaseous Mercury in Changbai Mountain Area
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Abstract An intensive field campaign monitoring was conducted from August 2005 to July 2006 using the automatic atmospheric mercury
analyzers for one year s measurement of total gaseous mercury (TGM) in Changbai Mountain area. Results show the mean concentration of
TGM is (3221 78) ng°m * and it presents seasonal variation as followings: winter > spring ™ autumn™> summer. Given the background
concentration of atmospheric mercury in the Northem Hemisphere, mercury concentrations are totally elevated in Changbai Mountain area. The

regional source of mercury in the atmosphere seems to be anthmopogenic Hg emissions mainly due to local biofuel use and coal combustion from

industry and domestic uses. The potential mercury source may be regional mercury emissions from soil and the long distance transportation of
mercuty in the aimosphere.

Key words: Changbai Mountain; total gaseous mercury; seasonal variation; source

[

[2~17 1
. (D
5 km
s . 4224, 18'%,
’ 736 m, 37 km.
: 2007-03-20; :2007-05-16
: (KZCX3-SW-443) ;
(405320514)

P : (1981~),
, Ermail; wangi @mails. gyig. ac. cn
- Erinil: fengxinbin @vipFskles. /én

>



2 297
: 20.8°C(8 ), —33.3°C(2 (3. 2241 W) ng'm °,
), 2.1%C. , 5 , (1.5"’20ng°m73)[12~14],
600 ~ 900 mm.

2 2

b/ o)

0 150 300 km
L

1 /ng"lrn73
Table 1 Statigtical sammary of TGM concentration in

Chanbai Mountain anea/ng“m 3

1
Fig. 1 Sampling Location in sketch map of sudy area

2
2.1
®
Tekran  2537A ,24 h ,
5 min 1 . A.B2
2005-08-05 ~ 2006-07-05 )
6m ,
2.2
. Tekran®
2537A , 25h 1
Tekran" 2505 ,
2537A . 2537A° A.B2
<5%,3 <5%.
3
3.1

1857 0.10 16 90 315 220
1768 0.94 19 93 361 1.2
1882 0.19 10 17 34 1. 59
1241 0.08 25 84 2 5 1. 8
6 748 0.08 25 84 I 1. 78
(2 ;
> >
> . 2
, (SD=1.22; 1.59), 2
, (SD=1.87; 2 20), 2

AERKRE Bgm?
E-
T
N

KA

90%.75%50%.25%
10%6 ) ;
2
Fig. 2 Seasonal variation of TGM observed at the sanpling

dte in Changbai Mountain area

.9
. 525ng'm °, (SD=2.39).

B 2

.11



298 29

5 ) 12 ~4 8 10
. *AEER
s 382 ng°'m 7, o
, X
: : e g
W 4 z
195, % E
. 262t : g
10.9t e
R TR TR T AT AE TR TR TR
t/o' clock
[16~ 18] '
. ’ 3
. 6 ( 217 Fig. 3 Hourly median concentrations of TGM with air
ng Dm*3; SD=1. 26) 10. 11 ) temperature in Changbai Mountain area
, 250 ng’'m ° (r=0.074; p<<0.001, n=6477)
3.2 18 ,
, (r=0. 064;
: : 3 p=0 01, n—647))
, 18 , 18.19.18 17
5 2
[19]
(r=—0.21), ,
(r=-—0.010; p=0.433, n= =
6 477), . 33
9.10 , ,
, , 4
[2]
FAXS IR/ % SAEBK/Mmgm

180
() W1 (IR 28 93 A (b) KA BR A RIR A A

4

Fig.4 Frequency disribution of wind directions and mean distribution &f TGM “al wind directions’in Changbar Mountain area



299

, SWW .SSW
386%.28 1%
4(b)

(SW)

5 km.

3

4 3ng'm °,

1995
107 t

Q)
41. 78) ng ‘m ",

(2)

(3)

NWW3 ,
15. 8%.

; (NE)
(NW)
37 km,

, (NE)
3.22 ng ‘m °,

[ 2]

400 t,

150 km,

) (3.22

[ 1]  Streets D G, Hao J M, Wu Y, e al. Anthropogenic merairy
emissons in China [ J] . Atmospheric Environment, 2005, 39(40) .

7789-7806.
[ 2] ,
, 1995, 7(3):
[ 3] , , .
, 1996, 184). 5861

[J-

19-20.

[ 9]

[ 10

[ 1]

[ 12]

[ 13]

[ 14

[ 15

[ 16]

[ 17]

[ 18]

[ 19]

[21]

[ 2]

FangF M, Wang Q C, Li J F. Urban environmental mercuyy in
Changchun, a metopolitan city in Northeastern China: source,
cycle, and fate [ J] . Science of the Total Environment, 2004, 330
(1-3): 159-170.

Feng X B, Tang S L, Shang L H, ef al. Total gaseous mercury in
the atmosphere of Guiyang, PR China[ J] . Science of the Total
Environment, 2003, 304( 1) 61-72.

Liu S L, Nadim F, Perkins C,
monitoring survey in Beijing, China[ J] . Chemosphere, 2002, 48
(1): 97-107.

XiuG L, Jin Q X, Zhang D N, et al. Characterization of size-
fractionated particulate mercury in Shanghai ambient air [ J] .
Atmospheric Environment, 2005, 39%(3). 419-427.

Denis S M, Song X J, Lu Y J. Atmospheric gaseous elemental
mercury in downtown Toronto [ J] . Atmospheric Environment, 2006,
40(21): 40164024

Poissant I, Pilote M, Beauvais C,
measurements of three atmospheric mercury species ( GEM, RGM
and Hegp) in southem Quebec, Canada [ J].
Environment, 2005, 39(7): 1275-1287.

Lynam M, KeelerG. Autanated speciated mercury measurements in
Michigan [ J] . Environmental Science and Technology, 2005, 39
(23): 92539262

Wangberg I, Munthe J, Pirrone N, & al. Ammospheric mercury
distribution in Northem Europe and in the M editerranean region|[ J] .
Atmospheric Environment, 2001, 35 17). 3019-3025.

Schroeder W H, Steffen A, Lawson G, et al. Mercury
measurements at Alert [ A]. In: Kalhok S (ed.). Symopsis of
Research Conducted under the 20002001 Northem Contaminants
Program [ C] . Ottawa ON: Indian and Northem Affairs Camada,
2001.130-135.

Ebinghaus R, Kock H H, Coggins A M, et al
measurements of atmospheric mercuy at Mace Head, Irish wes
coad, between 1995 and 2001 [ J] . Atmospheric Environment,
2002, 36(34): 5267-5276.

Lamborg C H, Fitggerald W F, Donnell ] O, ef al. A non-seady-
state compartmental model of global-scale mercury biogeocheanistry
with intethemispheric atmospheric gradients [ J] .
Cosmochimica Acta, 2002, 66(7): 1105-1118.
Wang Q C, Shen WG, MaZ W. Estimation of mercury emisson

et al. Awmospheric mercury

et al. A year of continuous

Atmospheric

Long-temm

Geochimica et

from coal combugion in China [ J] . Envionmental Science and
Technology, 2000, 34(13). 2711-2713.
Schroeder W H, Munthe J, Lingvist O. Cycling of mercury between
water, air and soil compartments of the environment [ J] . Water,
Soil and Air Pollution, 1989, 48(3-4). 337-347.
Poissant L, Casmir A. Water-air and soil-air exchange rate of total
gaseous mercury measured at background sites [ J] . Atmospheric
Environment, 1998, 32(5): 883-893.
S 1.
, 19%, 17(2. 20-22.
Blanchard P, Froude F A, Martin J B, et dal. Four years of
continuous total gaseous mercury (TGM) measurements at sites in
Ontario, Canada [ J]. Atmospheric Environment, 2002, 36(23):
3735-3743.
Wang S F, Feng X B, Qiu G L, & al. Mercury emission to
atmosphere fran Lanmuchang Hg-T1 mining area, southwestern
Guizhou, China[ J] . Atmospheric Environment, 2005, 39 (39):
7459-7473.
Lee D S, Dollard G J, Pepler S. Gas-phase mercury in the
atmosphere of the United Kingdom [ J] . Atmospheric Envionment,
1998, 32(5): 855-804.
Feng X B, Dai Q J, Qiu G L, ef al. Gold mining related mercury
contami nation in Tongguan, Shaanxi Province, PR Chima [ J].
Applied G epchemistry, 2006, 21(11). 1955-1968.



