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Characteristics of Speciated Atmospheric Mercury in Chongming Island,

Shanghai
LI Shu'?, GAO Wei’, WANG Shu-xiao'”" , ZHANG Lei', LI Zhi-jian', WANG Long', HAO Ji-ming'"

(1. State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua University, Beijing
100084, China; 2. State Environmental Protection Key Laboratory of Sources and Control of Air Pollution Complex, School of
Environment, Tsinghua University, Beijing 100084, China; 3. Pudong’s Meteorological Bureau, Shanghai 200135, China)

Abstract: Continuous monitoring of gaseous elemental mercury ( GEM) , reactive gaseous mercury (RGM) and particulate mercury
(PBM) was conducted in the Dongtan wetland park in Chongming Island, Shanghai from March 2014 to February 2015. The average
concentrations of GEM, RGM, and PBM were (2.75 +1.13) ng-m >, (13.39 +£15.95) pg-m >, and (21.89 +40.42) pg-m ™",
respectively, higher than the background concentrations of Northern Hemisphere. The atmospheric mercury showed obvious seasonal
variations, with the highest seasonal average GEM concentration in summer (3. 65 ng-m ™) , which was mainly influenced by natural
sources, while lower GEM concentrations appeared in autumn and winter influenced mainly by anthropogenic sources. The
concentration of RGM was highest in spring and lowest in winter, mainly influenced by the wind direction, while PBM showed higher
concentrations in autumn and winter, when heavy fine particulate pollution episodes occurred frequently. The concentrations of GEM
and PBM were generally elevated in nighttime and lower in daytime caused by the mixing condition of the air masses. Most of the high
RGM concentration values occurred in the afternoon of all seasons due to the higher atmospheric oxidation. The concentrations of GEM
and PBM were higher in the west wind due to the emission from anthropogenic sources in Shanghai, Jiangsu, etc. The RGM
concentration in southeast wind was obviously higher than those in other wind directions. The RGM was mainly from the anthropogenic
sources, and the smaller wind in the southeast direction was against the dispersion of RGM.

Key words : speciated atmospheric mercury; Chongming Island of Shanghai; seasonal variation; daily variation; wind direction
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Fig. 1 Location of the Chongming monitoring station

in Shanghai, China
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Table 1 Statistics of the overall monitoring data for the GEM, RGM and PBM at Chongming in all seasons
= TiH SR R/ME EIN A SlIEN Py if A 22

GEM/ng+m 3 2.95 0. 66 6.72 2.82 0.89

e RGM/pg-m 3 21.94 3.44 153.8 20.13 11.89
PBM/pg-m ~* 15.73 0.5 152. 68 11.77 15.31
GEM/pg+m 3 3.65 1. 66 8.63 3.44 1.18

= RGM/pg-m 3 12. 46 0.06 218. 11 11.79 10. 45
PBM/pg+m 3 11.76 <MDL 124.52 6.83 15. 64
GEM/ng-m 3 2.05 1.09 5.57 1.87 0.74

L7e RGM/pg-m 3 12.17 <MDL 515.6 5.97 23.13
PBM/pg+m 3 30 <MDL 615. 67 9.31 61.83
GEM/ng+m ~3 2.48 0.59 6.79 2.18 1

% RGM/pg-m 3 7.69 0.2 250. 44 6.09 11.05
PBM/pg+m 3 29.27 0.29 427.92 12.29 44. 65
GEM/ng+m 3 2.75 0.59 8.63 2.5 1.13

B RGM/pg-m 3 13.39 <MDL 515.6 10. 14 15.95
PBM/pg-m ~* 21.89 <MDL 615. 67 9.49 40. 42

7 2 1 N IR 3 Mk 0 i A O 2SRk
SR ] PAY iz e DX 3 A L, 5% P X A o e IR

F UL AU L X 5 AR A Y m TR A
LR L B OCHI DX, DT 114/ 1 TOM R B ((BOR MR
) R T A7 Y bR B RN AR B 1 5 e 4K
K A LU BL B DG 37 K R B A i R DX A% B 1Y
MR, AU X /9 RGM F1 PBM ¥ i 55 FC B 56
A, SEEHHLIX Y GEM ¥ B8 0% v F [R5 0 W 1 & A
S B SR AL L Bl SRR GEM MR B A7

TLAR I XOR Z 2 W Aok 5 5%, 0L TOM i 5 42
BRORAURTT A, I3 —E N £ Rl 57 bi
UHLIX AZ= TCGM Yk B W o T 52 WX, 3 2 gy
AR 2 Z 32 v 6] 04 i s DCORIAR A R YT A 52
Wi, SEBIHX TGM e B AR T [l P9 3 o3 dul vl (i
(L BERH L B SN R RURE) SRl ST
SRR R 2 A MR B L) R T A8 A R IRHE R 0 5
M oy 25 T 5% Yt XA Rk E 2 A IR R . A
SRUEHE ORI R A LRI A 2. BRI H A e 52

] AR T ARSI R ol e, DX 6500 T AT 5 T A T

B uli AR L, 52 b IX A2 SR W AR R 5 H

F2 ERMBSY BN ESEHSRIRERR
Table 2 Comparison of speciated atmospheric mercury concentrations in Chongming and other monitoring sites
oA WREE R el (4F- 1 ) TOWGEN HOM PRV
/ngem” /pgrm” /pgrm”
S SR OERE) R R 2014-03 ~2015-02 2.75+1.13  13.39£15.95 21.89 £40.42 AHF5T
iNE g 325 11X TRHE B L < A 2008-10 ~2010-10 1.60 +0. 52 [12]
TUE L i 37 Hb [X. 7 A v S A 2005-05 ~2006-06 3.98 [13]
HEX iz b DX 1o SRR i P A 2007-09 ~2008-09 1.98 +0.98 7.40 £4.80  19.40+18.10 [14]
Ak SA(IE) R REREE 2007-07 , 2007-10 2.31 £0.74 [15]
Jikyy SR I AU 2008-11 ~2008-12 2.94 £2.02 [16]
FARL SR (W) PR R 2011-05 ~2012-05 1.58 0. 71 [17]
T REE SR (AR TR X 2012-06 ~2013-05 2.56 +0.93 [18]
A SR (AR R 2R XU T P A 2009-10 ~2010-04 5.54 £2.89 [19]
EI] Wi AT 2 XU A 2012-03 ~2013-02 3.5 61.05 174. 41 [20]
BthH Wi GBS 7 XA T i A 2009-08 ~2009-12 9.72+10.2  35.7+43.9 368 676 [21]
GiUN Wi G BRHE Z XA T i A 2006-08 ~2007-09 6.74 +0.37 [22]
A Wl R ZE RS A 2009-08 ~2009-09 2.7+1.7 [23]
TN Wt T L B 2 XL A 2010-11 ~2011-10 4.6 +1.36 [24]
M Wi P FRH 2 R 2011-01 ~2011-12 7.9+7 [25]
H AT P g ize b X MR P S A 2004-03 ~2004-05 2.04+0.38  4.50+5.40  3.00x2.50 [26]
EEEEM S R i IX P FR 2 R 2006-05 ~2007-05 3.85+1.68 [27]
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