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W E 2012F7HA—2013F9 AAHRT RAABKFER EERMAERELAR
TRBFEURMETEREH#HATTRAE, OMTREMETEZREZ X E, 1%
WK XK AABEAPER FEERMBEMISRBENTFHEL 7 (48+43) (13
9.0) 71 (3.8+3.6) ng « L™, ik JE F 5% Bl 25 % 4.4~253.0.39~43 71 0.41~17 ng - L' ; &
ABAFEERMBEBAARINEERREN 271%F 7.9% , LU TN RHEARELEE
BEHA, EERIKEN 65%; T Ath pH FHMEY 5.4, B EE K 4.2~6.7; K A A+
Hg 7 Sb . Se £ & %t IE A0 % ,R* 4% 1 0.67 F7 0.54, 4 ¥ Hg #n Sh Se £ 74 48 B 8 K JE , &
FHPRT AR RBEIEEANBRREN EETEIF, LR ABRER,
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Characteristics of mercury species in the atmospheric precipitation from Xunyang mercury
mining district in Shaanxi Province. AO Ming'*>, ZHANG Chao’, WU Yong-gui', XU Xiao-
hang®, QIAN Xiao-li'*, QIU Guang-le** ('College of Resources and Environmental Engineering ,
Guizhou University , Guiyang 550025, China; *State Key Laboratory of Environmental Geochemis-
try, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China).

Abstract; Concentrations of total mercury (THg) , reactive mercury (RHg) , and dissolved gas-
eous mercury ( DGM) in precipitation collected from Xunyang Hg mining district in Shaanxi
Province from July 2012 to Septernber 2013 were measured. The trace elements in precipitation
were analyzed as well. Results showed that average concentrations of THg, RHg, and DGM were
(48+43), (13+9.0), and (3.8+3.6) ng - L', with ranges of 4.4-253, 0.39-43, and 0.41-
17 ng - L', respectively. The fractions of Hg species accounted for 27% in RHg, 7.9% DGM,
and 65% in other inorganic forms. The average pH value in rain was 5.4, with a range of 4.2—
6.7. Mercury in precipitation exhibited significantly positive correlation with both Sh ( R>=0.54)
and Se (R*=0.67), indicating a similar source of the three elements due to the Hg mining acti-
vities. However, the local coal combustion might be another important source of Hg in wet deposi-
tion far from the Hg mining region.

Key words: precipitation; mercury; trace element; pollution; source.
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Fig.1 The study area and location of the sampling sites
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Table 1 The analytical method and procedure of Hg spe-
cies in water samples

PRI s Wit J7 ik

R D25 mL KBE+125 L BrCl TR PRRASRFTUE &
TE 24 h CVAFS( Tekran
QUIERT/NE N 60 wL £hFR M 2500) 4MHTi:

iRt 7Y BrCl

GSIMi+2.5 mL 25% B ALY R +

1 mL AL )
itk 5 mL KEE+250 pL 25% (B 4ifs R [ 1
+1 mL &L
40 mL KHE, B N, H &% Wk

B

1.4 BRI 55t

gt e, i H CorelDraw 13.0(fiIN&E K
Corel 22 H)) 2l R, H Origin 8.5 ( 32 [# Origin
Lab A #]) B VR8s 43 €, 32 ] IBM SPSS 20
Statistics ( 32 [E IBM /A #] ) #EAT 7K i e R & i
55 ROR R JE 2[RI AR SCHE 3T

2 ERE5SH

2.1 REBKFRNIES A FE
2.1.1 AEVIARRERAE A BHOREE T IX KRR
HEOR (THg) (T% 19K ( RHg ) FIVE it 2SR (DGM)
e BE AR S4ME 49 90 N 48 £43 [13+9.0 F11 3.8+3.6
ng « L7 WREEASLIE R 433 4.4 ~253.0.39~43 Fil
0.41~17 ng - L' (% 2), fEJTA M RHg FI
DGM 439 5 THg WY 27% M1 7.9% , KSR R
LI N 5T X R EOR (TGM ) R BE A 73
{E M 50 ng * m_3,§:{t?ﬁ@ 0.05~278 ng - m>, K
SKEK pH ZELTE R N 4.2 ~6.7, F¥{E N 5.4
(£2),

Fese b I 5 e X L (7 45, 2008) | BT
(28,2008 ) KAREAK R B F ) BSRHKEE10
%2 AMASHARRERASRSES

Table 2 Concentrations of Hg species in atmospheric pre-
cipitations in Xunyang

RAER pH THg RHg DGM TGM
(ng-L™) (ng-L") (ng-L") (ng-m™)
sl 55 3929 14£8.2 3.1:1.6 27+36
s2 5.4 10456 15£6.9 5.3+3.0 192460
s3 53 34:19 16+14 3.423.0 1914
s4 53 6044 14£8.7 5.8+5.8 3613
s5 53 36221 12+8.5 2.9+2.7 17£7.0
S6 5.8 12485 6.5+3.9 23438 2016
T fE 5.4 48+43 1329.0 3.8+3.6 5068
il 42~67 44~253  039~43  041~17  0.05~278
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Fig.2 Monthly variations of concentrations of Hg species
in atmospheric precipitation
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Bmas R R, R KR 2 B4 4 A7
W EORIREE , 73 5Dl 62,35 .44 1 88 ng - L', i
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ZER R AR, R BE 4 0l 4.3.3.2.2.8 Fil 7.3
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J (Hintelmann et al.,2002) ., X Wit —E KGN, K
ST R B SR TE AR ) MR AL A0 PRV Ak 3 R v A 4
HEANT] ZAR)

2.1.3 RABEKRERARMKEZER  ME 3 AL
F il A BH KA %K THg . RHg \DGM 1 TGM -
W AR — 3, RAE AL S2 A1 S4 IR RRAET
Ve BE W0 T B R PR AL, X EEEH T S2 AN
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Fig.3 The annual average concentrations of TGM, THg,
RHg, and DGM in atmospheric precipitation collected from
different sites in Xunyang Hg-Sb mining region

R3 KSBEKHER(THg) &R (RHg) FIAMBSER
(DGM) 552K (TGM) HHXRE

Table 3 The correlation coefficients of THg, RHg, and
DGM in atmospheric precipitation with TGM in ambient
atmosphere

LIPS Y THg RHg DGM TGM
THg 1

RHg 0.37* 1

DGM 0.39* 0.42*%* 1

TGM 0.49** 0.25 0.31* 1
#* x P<0.01,
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Fig.4 The triangular diagram of RHg, DGM, and IHg, in
atmospheric precipitation
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AR R EE DULAIE A R TR £,
i ROR MR BE 1 65% , H U T 1 R RN il RS R
(P 4) , 78 =f B3 mT A0 A 4 i i K Hp R 1 ok
U8 (5 BTHRSE 2005 ) o FEIE B RE X KRB Bl
(1) S2 Fl S4 SRAF AR K th TCHL A e FE fe e, 2 ol o
SRR IE 80% 1 69% , 1M I B R ™ X e i 1Y S6 K
FEREOK (7.0 ng « L") WEMER (2.2 ng - L71) FI
RS K (0.74 ng - L) e BEAR A 1 [, L% i
AR SR A F AR AR MR B 5 1 b
Ji A TN 3 R BRI AR K ok 2
SRR T HHER KSR 1M S6 SRAE AT K 5 TE 4
R Er 5 N AT i 2 A7 B e R b | B 3R A
B LA SR RS HE S A A TR 52
2.2 RAREKTR SR TR M AHCHE T

M S AT LLAE A BH RS X KSR K T He
F1 Sh e FE AR bR B — 30, KABEIK Y Sh {1973
JEHR 6.0 pg « L7, WAL IE R 0.19 ~ 30
peg - L' BEBOREAIG R BIE MY S2.,S4 KA A1
R ABE K S P B 4 Al 12 R 7.1
peg - L7, © B & M W [ R 8% A AR ME (GB
3838—2002) MLEMI <5.0 pg - L (K% 2008) .
ok Sh HA BUm M, B &gl i 5 DA 41 (WHO)
A E RN RIS T5 38, KE M EiEA
b RIB  ANGE BRI R LR TI5 Y, 18
XF B A W R 7 A (W H A ,2004) SRR
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Fig.5 The correlation between Hg and Sb in atmospheric
precipitation collected from different sites
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Table 4 The correlation coefficient between trace elements and Hg in atmospheric precipitation

Hg Sh Ph Mn 7Zn As Cd Cr

Cu Rb Li Be v Co Ni Se Cs Ba Tl Sr Mo U Ga

Hg
s

Ph
Mn
In
As
Cd
Cr
Cu

Li
Be
v
Co
Ni
Se
Gs
Ba
T

1

067" " 1

019 03771

0537 061" 049" " 1

026" 0427 061" " 081" " 1

032" 063" " 048" 073" " 073" " 1

0407 055" 071" " 064" 03" " 058" " 1

030" 055" 073" 070" 076" " 080" * 059"~
0407 " 065" " 054" " 070" " 063" " 04" " 059 078" "
039" 073" 083" 063" " 000" " 090" " 059" 074"
0337 051" 050" 049" 042"~ 058" 048" 057" "
0427 057" % 061" 091" * 091" * 079" * 069" 081" "
02 050" " 04" " 046" 054" " 072" " 046" 086" "
0377 054" 058" 092" 091"~ 084" 067" 081"
0357 068" ™ 054" " 064" 071" " 086" " 059" 085"
0547 061" 067" 0827 084" 080" ™ 060" 086" *
026" 053" " 08" 076" 088" " 080" * 062" 0.8 "
013 03777 026" 03" 025" 05" 0%"039""
0337 057" 059" 075" 08" " 091" " 064" 082"

1

085" 1

0827 " 068" " 1

077" " 068" " 038" " 1

065" 074" 053" 058" " 1

0757 071" " 0477 * 096"~ 08" " 1

0897 089" " 069" * 076"~ 074" * 078" " 1

078" 068" ™ 065 " 078" 071" 083" " 075" * 1

070" " 074" 030" 086" " 077" " 085"~ 080" * 086" * 1
049%™ 058" 037" 036" " 037" " 042" " 047" 018 031" " 1
076" 085 ™ 056" * 087" 075" " 086" ™ 082" * 085" * 092" * 045" 1

S04 04 0 001 -006 030" " 006 02
Mo -04 013 -04 011 011  024* -001 012
U 02 000 029° 027" -000 004 002 007
Ga 01 032%7 025" 031702 05"*032"03%""

040 ™ 0.9
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03** 003 03" -013 003 060** 02 1

024" -005 033 "-026" -001 030" 0l 057" 1

059" 036" 1
100%™ 04177 057" 025 013 1

% % P<0.01; * P<0.05,
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