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Speciation and Changes of Soil Hg in Different Pollution Areas

LI Jiafei', LIU Hongyan?*, CHEN Zhu?, RAO Cheng', JIANG Chang', L1 Zhengdao?

(1 College of Natural Resource and Environment Engineering, Guizhou University, Guiyang 550025, China; 2 College of
Agriculture, Guizhou University, Guiyang 550025, China)

Abstract: In order to reveal the speciation and changes of soil Hg in different polluted areas, Wanshan mercury mine and
Dalong coal-fired power plant were selected as the study area with Huaxi district in the unpolluted area as the control, and the
optimized Tessier continuous chemical extraction was used to analyze different Hg speciation. The results showed that the
average total Hg content was 22.7 mg/kg in Wanshan mercury mine and 0.648 mg/kg in Dalong coal-fired power plant, both
exceeding the 2" standard in soil environmental quality in China (0.5 mg/kg), while total Hg was 0.179 mg/kg in the control area.
In the horizontal direction, Soil Hg content was higher near the pollution source in Wanshan mercury mining and decreased with
the increase of distance from the source; soil Hg content decreased first then increased within 2.5 km in Dalong coal-fired power
plant. Hg in mercury mining was mainly in the residual state (66.6%), followed by the organically bound state (30.0%); Hg in
coal-fired power plant was dominated by organic bonding (75.7%), followed by the residue state (17.46%); Hg in the
non-polluted area was mainly in the residue state (59.1%), followed by the organically bound state (28.9%). Nerome synthetic
pollution indexes was 107 in Wanshan mercury mining, indicating heavy pollution attributed to the intensity of the pollution
source From 2004 to 2017, The total Hg content of Wanshan mercury mining was decreased. Nerome synthetic pollution indexes
was 1.57 in Dalong coal-fired power plant, indicating mild pollution but with environmental and ecological risk due to the
persistence of pollution source and the dominant organic binding state Hg with high potential biological effectiveness.

Key words: Mercury mining area; Coal-fired power plant area; Soil; Hg; Speciation distribution
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HoFEE SRR s A HEROR LA T K
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e HA A % A 80 R 9 B TR A R
VFZWTIIEN] 13 He JTLIe &S m R, #aZa5m
Yot B R R T AR L b K AR SR AR AL, X AR AR e
HHIPIN 1 Hg MR 461, FFARRERF S A T
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1.1 HRXE

F 2016 4 7 AXTIGRE X . RIBERIERT
TERPNK £ TR 2 HHERE , BARINT - MR 4R
BE R ATALE 5 PR RN B LR BE B S T
R 11 ARIZ A 78T FRI7 ) BB R e R
J7 2.5 km LAPIAE 0.2 km 5% B — R AR, HOREE 12
A tRE; FEAERBEPLRSE 5 A EFRE(E 1) RAMAE
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MIRAFTE AR ALY Tessier LR b AR 7RIS,
PR T IR AR A 5 T S B OR | RRIR IR B A
K. BAETR ., APEGAR ., FRIESK. mER
TR I ST W O T 9 (F732-S B ROE A 7 i
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I 7 7R o T B B LT 50% AR AR IR 36 h
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FRUEY) T (GBWO7405) . “FATHE | 25 FIREHES T 0T i 4%
i, AR E Y A SR T E {E M (0.30 £ 0.02)
mg/kg(n =4), Z%{E4(0.29 + 0.04) mg/kg.
1.3 #HEE

K Excel 2003 FI DPS #4180 9 GE 1T
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1.4 TEFRBELERITLEEN
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Fig.1 Soil sampling sites and distribution of total Hg contents in different polluted areas
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Table 1 Soil total Hg contents and Nerome synthetic pollution indexes in different contaminated areas

X35 RAA R/ ME T P ifE i 22 TG YR ER T5 Y RE S

J7 LR X 72.2 0.308 22.7 23.8 107 iV REE
KIpRABER ) 0.899 0.304 0.648 0.170 1.57 BRRES Y
TeiG X 0.408 0.062 0.179 0.136 0.63 T (Z4)

BERERR(0 ~ 20 em) K F R 0.308 ~ 72.2 mg/kg, 1
PR 22.7 mg/kg; RIEBRMER) R &Ny
0.304 ~ 0.899 mg/kg, VN 0.648 mg/kg; My
PR S EVLEA 0.062 ~ 0.408 mg/kg, “FHIMEH N
0.179 mg/kg.

FLGRE X R F i 5 E R LI E S E R
Iy RARE LR (GB15618—1995), i T-HES T3 — %%

P s 550 M 22 I 0.11 me/kel SR He AT LA
F i, MR R D BN 222 T RE gk
HIE: 100%. 1 T IEARA T LLFRH™ XX L6 5
P, FEXT BRI . B B
e b B — R BRI G 5 S IR BRI S , 76— 5 e
JiE AR TR S, ASREERE 2014 4E(0.498 ~
188 mg/kg)! TR AR R 3, EAT G s [ 5K 4
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HARUE0.5 mg/kg).

PRI IX - A O 5 1 LU R R bR R
FEIEWIE T CEME 0.212 mg/kg) 8w, XAl fiE &
TR RS R ST B T SN R A AE 25 57
TR RSB AT, BRI A2 R SR IR TR AN T b ik
FRAH, BT AR, ROk 2
KA ToiE g XA W RIS G IR, SRR SRS
A, SR AEAE . VAR 2R, T RE TR
e A 24 Bt () SR A 358 Bl R Sl
— BRI, H BN R

I IS LRA TS YR B T R, T LR IX
W) 35 YR BN 107, WEETS Y KIBER T
T S B RTG YR ECR 1.57, NG Yy oI5
X A 85 A8 BN 0.63, R

2 WRT 2004—2017 4EJ7 1R A X )2 11
SORMA T, 2004 AR R 11 EORTEY
B4 185 mg/kg!'™, £ 2017 4FASCHFFE(UN 22.7 mg/kg.
TSR X AE 20 thad 90 AEAHIF , AR XS K-
DX AT KR ) FEAROR , 15 Yo ss 5 7 4b,
WG ER AT ISR X 1 ) KRR B oKl 1 K TR
A - AT E Y R B R R K T
Femide, HIENORE R TR, RIBBIER) et T
1993 4F, 7F 24 a BYBFIAIPN, T HEEORE 3 &
18 1.3 1%, iRBERETS YK, AT ULAEE SR
SHUORBER UL T IEP R, BOREIGIES

#2 AWKRTX2004—2017 ELERREETK

Table 2 Changes in soil total Hg contents from 2004 to 2017 in
Wanshan mercury mine

AEfy RETHE TREE FEME BdEso
REESHR (mg/ke) (mg/kg) b3
2004 4 243 ~348 185 [19]
2005 17 1.10 ~ 790 151 [20]
2011 8 9.00 ~ 222 76.0 [15]
2012 86 1.34 ~292 40.6 [21]
2014 121 0.498 ~ 188 31.6 [17]
2017 18 0.340 ~ 72.2 227 AR

2.2 AEBHRETEHZSREKFESHRFE
M1 AL, SRET XA T 16 M X R
RS R, FEATTE IR S A X, T
TG BTG YR AY ok 5 R T T, P IX A He %
1o YRR A RO, BEA L BRSO A RAAIE o R RAIRE
LT IX ROk 15 T T2 Bk [ A AR HECR R
SR, FEHTE YRR 2.5 km PYAY 138 He SEBHLSE0
ANEERA S, RIS R 1 km Ab 3R i
AN 1), oA LS B X 0 f i 4

SRATATHARL, T E T SRR S L B & IR
PRI 1 km Ab R HERIA B I MR, AR 43 A B
HEH L TR B R R R KRR
RS FILEE AR, BT I AT
VR, Joi5 Y X L3 oR 1) & i R B ERUR AR AR
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bRE S
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e 7 s oy A D W N BN A e SR VIR T
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LD, SfEET RS, TUESRRE
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2] ORRNE Yl 22 (8] 45 T AR i SR 1 il
kS, & 3 A 2 aTa, DT oRE X R EE
IR A N 32, HJER N 0.240 ~ 38.3 mg/kg, 1
SR 66.6%; HUCHANEEE, gl 0.066 ~
32.4 mg/kg, 5AEK 30.0%, 45 PR AR G R
R LA 5 7 AR TR X 8% T8 25 R JIT i L 3 L
U 200 TR X A3 R IE S A AR -
BRI A>T LS A A >> AL >Rk W I S~ e A
Hnlgieds. AR AL, 1996 FFHEERT X hkik
AR BRI 97.57%2); 2010 4FIART R A" IX
B A5 5R 5 ORIl 88.6%260; 2011 4FJ7 LR
X 5% AR b7 SR HLB R 79.65%015), RIFEFRE X +
HORESAMAZER . JTILRE X 2011 4B
TNERIE AR N RGR A 79.65%, ARWFIE AL
66.6%, B Ay IBE N, TR X 4R A B
WM IR, B S kA — A, WEUE I
F, RBESRSmMHEMESITBEL, KIpR A
W EZUAIG AN E, LRl 0222 ~
0.712 mg/kg, fiEIR 75.7%; HUCHIRER, FiEtl
1 0.088 ~ 0.160 mg/kg, &K 17.5% KIEKRIEE
TR RIEAR S R . AL A AR
B> SRR I S~ A S gihds ., s
X FEUSREA RN E, K&l 0039 ~
0.243 mg/kg, tEIK 59.1%; HIR NEHLLESS, K
o 0.012 ~ 0.165 mg/kg, 5 EIK 28.9%, JCi5H
X B BOR TR b FRIESSH LG
B> AR IR I = A 5 ] S A
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Table 3  Distribution of different Hg speciation in different polluted areas

T HORIEE 5T X BB KA (mg/kg) BILE R N R EH 5 (%)
A A SERIE = hrdE2E Ak A
A S0 s T FRE" X 0.006 ~ 0.169 0.054 + 0.052 0.23 ~2.60 0.74
KICKEIER T 0.005 ~0.012 0.008 + 0.002 0.98 ~2.38 1.49
TG gL IX 0.003 ~ 0.008 0.005 = 0.002 1.17 ~5.16 3.85
IR R B TR X 0.006 ~ 0.129 0.035 +0.036 0.10 ~2.05 0.59
KIERRIER T 0.003 ~0.011 0.008 + 0.003 0.47 ~2.92 1.57
pREE 0.001 ~ 0.006 0.003 £ 0.002 1.02 ~ 4.89 2.48
A JT LR X 0.013 ~2.590 0.297 + 0.664 0.08 ~6.14 2.16
KICKEIER T 0.011 ~0.107 0.032 +0.013 2.20 ~6.30 3.80
TG gL IX 0.004 ~ 0.016 0.008 = 0.005 2.93~10.1 5.70
HOEES TR X 0.066 ~32.4 6.806 + 8.834 13.1 ~44.0 30.0
KGRI 0.222 ~0.712 0.437 +£0.126 61.6 ~82.0 75.7
pREE 0.012 ~0.165 0.059 £ 0.095 18.8 ~38.1 28.9
FRIE A TR T X 0.240 ~ 38.3 13.24 + 14.74 52.1 ~86.1 66.6
KIS 0.088 ~ 0.160 0.099 + 0.025 11.6~27.2 17.5
TG gL IX 0.039 ~ 0.243 0.103 % 0.047 55.7 ~63.4 59.1
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Fig.2 Soil Hg speciation in different polluted areas (total Hg content from low to high)
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Table 4 Correlation between SOM and pH with proportion of different Hg speciation in different polluted areas
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A, B BRIES; BN FRARRFRR R — LR RA TG R X
[ 22 57355 P<0.05 B /KF)
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pH 0.132 0.357 -0.641" 0.595 -0.043
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pH -0.430 0.340 -0.475 -0.296 0.231
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