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Abstract: Modified BCR extraction procedure and ICP-MS technique were applied to examine the content of Hg
and chemical speciation. It was found that the trends of Hg chemical speciation in soil at 3 different depths were
similar. The chemical speciation of Hg in soils was dominated by residual form followed by the oxidizable and re—
ducible forms and the water-soluble form and acetic-acid-extractable form were less than them. The distribution
coefficient of different Hg chemical speciation was residual form ( 48.28%) > oxidizable form (25.68%) > re-
ducible form (13.35%) > acetic-acid-extractable form ( 8.38%) > water—soluble form (4.33%) . In soil pro-
files Hg content in 20 ~40 cm was high than that in 0 ~20 ¢cm and the Hg content in 40 ~ 60 cm soil was the
least. There was a significant correlation between the concentrations of Hg in available form and total Hg at 3 differ—
ent depths however the related trends at 3 different depths were dissimilar.
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Fig.1 Diagram of sampling sites in Jiapigou gold mining area
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Table 1 Description of Soil sampling sites
o - ‘ G 3 R B A B A A
K FE A R AE M + 4t Bl FH 2 2

Sampling point

Sampling site

Land-use pattern

Status description of the stratified sampled soil

0~20m 20 ~40 m 40 ~60 m
FErReT 8 BERK . HIES BEHE A0 8T X
&4 e Tk TR A b FRAR o o o Y3
AR L 4 )
A North side of Town Abandoned gold mine site, Dark brown earth, iy
) ) Silt shaped earth
Laojinchang residential area, roadside corn-  with slight corn resid- Slight clay
field, river confluence ual root
kB # S5 HIEL R4 —_— .
N o o . HiF e M T A B B Bk
Junction of Toud- il EX KM AR, Lo TR
B ) Dark brown earth, Yellow mud mixed
aocha and the prov- Province road, cornfield Dark brown earth, dry
loose with gravel
ince road
RIS RWE ERKH A R A DR
Jiky 6% ol 10° 4 Hh Dark brown earth, JKEgEdE I ki 5 L
C
Village Miaoling Residential site, tailing pond. with slight fallen leav-  Gray brown earth Coarse particle
comfield, about 10°slope es
AR R HIE R R
, N SR B R
- CICEZ 0 EE L e o
Je H 1 B ) L . ) It s 2 i}
D Gold mine site, residential site, Black earth, rich with
Town Jiapigou Dark brown earth Slight clay, yellow
province road, comnfield in resi-  humus
colored
dential vegetable garden
) o W R B D R K
SRR MM ERA o
i 5 Hl Wk 8, B2 38 ) o
AL o il ) I i b
E dark brown earth, with ~ Gray brown earth,
Village Shuanghe Township road, residential site, Gray brown soil
slight com residual  wet
small mine site, cornfield
root
S CEARKH (2 5° M o . . e
NI ) ) 15 K 0 L V0 11 5 4 K bt
F Township road, cornfield, a-
Valley Xiaoying Dark brown earth, wet ~ Dark brown earth Gray brown soil
bout 5°slope
A.C.D (ICPMS) .
E B BCR
F . (BI) . (B2) .
B (B3) . ( B4) ( BS)
o A\ C ~ D o Bl . 20mL
E B 16 h(200 remin® (25 +1) %)
F 4 000 remin” 20 min 0.
o 45 pm 10 mL
4°C o 10 mL
2008 2012 20 min ; B2:
. 20 mL 0. 11 mol+L*CH,COOH
1.2 1; B3: 20 mL
MW3000. 0.1 mol-L" (NH,OH+<HCl 0.1 mol-L"
HNO,-HCI-HF 7500ce HNO,  pH=2) 1; B4:
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5 mL 8.8 mol *L"H,0,(30%) Hg 0.027 mg*kg”
1h 85°C .
1h 5 mlL 8.8 mol*L'H,0, 1h 25
mL 1 mol*L.” CH;COONH,( 0.1 mol*L"HNO, pH - A.C.D.E
=2) 1; B5: 2008 o
. 2009 ~2010
He 10 : B
( ICP-MS Agilent 7500ce )  F
10" 1% ~3% RSD
( ) 8% RSD. 3
( 15 .
) o o
( GBW07401) Hg 2009 ~2010 10
87% ~105% 1.4% ~7.5% -
0.
( Results and discussion) 25 +0.03 mg-kg®
2.1 .
2, 2.2
1. 0294 ~1.7080 mg* 3
kg™ 20 ~40cm 1.143 ~1.5809 mg-*
kg? 40 ~60cm 0.9148 ~1.6330 mg*kg® 40% 36.98%

( GB15618-1995)

(0.3 mgekg)

67.01%; 20% ~30% o

4.69 . 15 10% o
k2 SEITEHAEBREE
Table 2 Total Hg concentration in delaminating soil
KRR E R B it /(mg kg ™) Total Hg concentration/(mg-kg™)
Depth of sampling A B C D E F
0~20 cm 1.5068 1.1179 1.1905 1.3980 1.7080 1.0294
20 ~40 cm 1.5809 1.1430 1.2233 1.4489 1.8863 12326
40 ~ 60 cm 1.4105 1.078 09148 12673 1.6330 1.0401

®3 SEIBEHESPERSRAE (ng-kg’ | RABRE(%)

Table 3 Hg concentration and distribution coefficient of different chemical speciation in delaminating soil

KIS

KRR Water-soluble

R 7/ T 52 4 A I Al f st 5
Acid soluble/exchangeable Reducible Oxidizable Residual

Depth of . AEE% AEER . AEEM L ZY Y
=B ol 5 gF & &

sampling Partition Partition Partition Partition Partition
Content Content Content Content Content )

coefficient coefficient coefficient coefficient coefficient
0~20 cm 0.0550 4.15 0.1711 12.88 02303 17 46 03139 2339 05547 4221
20 ~40 cm 0.0731 5.10 0.1017 691 0.1758 12.82 04052 28.75 0.6634 4643
40 ~60 cm 0.0466 375 0.0676 535 0.1172 9.79 0.3083 2492 0.6844 56.19
T ; ~ ; i i
0.0582 433 0.1135 8.38 0.1745 13.35 0.3425 25.68 0.6342 4828

Mean value
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Table 4 Hg content of different chemical speciation in topsoil
KIEARE i/(mg kg ™) # IR B 43 /%
+HORIE & Mercury content of each form/(mg-kg™) Mercury percentage of each form/%
Soil mercury forms S [ T LNl FH¥E
Range Mean value Range Mean value
ki s
0.0180 ~ 0.0948 0.0550 151 ~6.78 4.15
Water-soluble
0.1271 ~ 02250 0.1711 10.80 ~ 14.93 12.88
Acid soluble/exchangeable
A 45 I A
0.1640 ~0.2776 0.2303 15.56 ~21.09 1745
Reducible
DR 1Y
0.1520 ~04176 03139 14.83 ~27.61 2339
Oxidizable
it s
04591 ~0.7642 0.5547 3698 ~51.53 4221

Residual
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NS ¥ i /(mg + kg™) Nl Bk ,/'f,‘!‘:'/(m}_' « kg™)
o content/(mg + ko'
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B
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ANRPEZSK % i /(mg + kg™) I KB =
Hg content/(mg * kg™')
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; 20 D
C _
5
£ 40
b
ANATE AR it (ng « kg™) AT &SR % Bt/ mg + kg)
Heg content/(mg * kg ™) Hg content/(mg = ke™')
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Fig.2 Hg content distribution in soil profiles (A, Hg content distrbution in soil profiles of point A: B, Hg content distrbution in

soil profiles of point B; C, Hg content distrbution in soil profiles of point C; D, Hg content distrbution in soil profiles of point D;

E, Hg content distrbution in soil profiles of point E; F, Hg content distrbution in soil profiles of point F.)

0 ~40 cm 40 cm
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3 (1) 18 .
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= ™
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Fig.3 Correlation coefficients between the concentrations of total Hg and available forms in soil profiles
(1) Correlation coefficients between the concentrations of total Hg and available forms in all soils; (2) Correlation coefficients between the
concentrations of total Hg and available forms in 0 ~20 cm soils; (3) Correlation coefficients between the concentrations of total Hg and

available forms in 20 ~40 cm soils; (4) Correlation coefficients between the concentrations of total Hg and available forms in 40 ~60 c¢m soils.
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