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Distribution Characteristics and the Potential Ecological Risk of Hg and As in the Soil of Xichuan Submerged
Area in the Danjiangkou Reservoir, China

SHE Jia—ping, WU Li, ZHAO Tong—qian’, ZHANG Kun-feng

(Department of Resources and Environment, Henan Polytechnic University, Jiaozuo 454000, China )

Abstract : The distribution characteristics and potential ecological risk of Hg and As in the soil of Xichuan submerged area in the Danjiangk—
ou Reservoir were studied. Thirty soil samples were collected and determined using hydride generation—atomic fluorescence spertrometry af—
ter microwave digestion. The results showed that the concentrations of Hg and As met grade II of the Environmental Quality Standard for Soil.
However the variation of Hg was significant, which indicated different sources of Hg in the soil of Xichuan. The contents of Hg and As were
correlated to soil properties. There were significantly negative relationship between pH and Hg, positive relationship between pH and As and
positive relationship between organic matter and Hg. The negative relations between organic matter and As was not significant. The potential
ecological risks of Hg and As assessed to be low in most areas of the Danjiangkou Reservoir by using the Hakanson ecological risk index
method. The single factor analysis indicated a higher ecological risks level for Hg than As for irrigation regions. The moderate pollution level
of Hg in some area of Danjiangkou Reservoir calls for further attention.
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Table 1 The sampling sites name and station of the soil

PREIE a=s RAE AR RS2 G 5 A/ m
1 Faz T 111°35'6.2" 32°40'6.0" 165
2 Hrixi S R ERE% N 111°33'31.2" 32°42'40.8" 165
3 Sl S R E R %1 N 111°32'11.1" 32°46'35.0" 165
4 Bt it 111°32'20.6" 32°49'27.1" 167
5 M it 111°24'0.4" 32°57'18.6" 168
6 iAlIE)2 Bt THVEE ST 111°25'8.0" 32°59'16.4" 163
7 RGRIG b 111°17'48.5" 33°07'13.6" 170
8 [iSE i 111°20'34.1" 33°05'25.3" 165
9 W5~ S ER-%i N 111°20'21.5" 32°59'23.5" 165
10 AR b K H 111°19'38.3" 33°00'52.4" 166
11 Xy S AL 111°13'18.2" 33°02/23.9" 168
12 W4 Sl K 111°09'40.6" 33°04'28.4" 166
13 RE i 111°08'46.8" 33°03'22.1" 167
14 FJE i 111°07'26.8" 33°05'25.3" 163
15 XA b 111°16'43.4" 32°58'0.5" 160
16 e b 111°13'53.8" 32°56'19.6” 170
17 K il 111°18'22.6" 32°57'6.9" 160
18 [iZ %3 it 111°23'30.3" 32°47'59.5" 167




ARIIF 48 PR EUK P HE0E X A3 R A IR PR B A A5 KUK A

113

N
43N FH %
izg O Cimkcs
ol
O Pl 4]
AL
AP

Bl fRRMAEREE
Figure 1 Schematic graph of study area
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Table 2 Contents and summarized statistics of Hg and As in soil from Danjiangkou Reservoir

i 1 RS ST AR UE(GB 15618—1995) [ f6il/%

HE)EILR B2 A JHl/mg kg™ B/ mg kg AREZE/mg kg ERRE% e 2 —u
Hg ity 0.06~0.27 0.14 0.06 52.29 55.56 44.44 0
JK 0.13~0.16 0.15 0.21 141.42 50 50 0
| 0.27~0.31 0.29 0.03 9.75 0 100 0
TV 0.08~0.12 0.09 0.02 21.03 100 0 0
IR 0.09~0.28 0.19 0.11 56.26 50 50 0
As =g 6.84~30.45 17.18 4.99 29.07 5.56 94.44 0
K 11.74~15.45 13.60 2.62 19.30 50.00 50.00 0
e 16.83~20.47 18.65 2.57 13.80 0 100 0
bzt 13.95~19.83 17.27 2.79 16.19 25 75 0
EIRFiep oA 12.71~17.95 15.41 2.15 13.97 25 75 0




114

RAIMERF 2R EIRVET PR

FR R R B SR 0 355 2 v FIAAE 22 /N SR A5 R R K R 22
Ab P B HEHERTE

TEARRIRE 28 As (05 RS RN R
el > 5l =~ S VR A ST Je>7K (22 53 %04 He b
M HS He AHEG A S TR As 1385 se(E™
(9.8 mg-kg™) AFN—fF, S FEHREE SHE
(15 mg-kg™ ) A4, X UL BHIZ X IR N A AMIEYE As T5 7%
MEAK R, HIFFE AT GeA 2 B e R)E
F g E LB TAN As(V)BRAEEX, i H 5+
SRS, 5 TR S KR e b R i i
YA A A8 — I b & Ol AR N LT
WA AT R T As BYIMNEE TS G,

Z: M E A - A BT AR ifE (GB15618—1995)
X7 )11 95 X 3 v He A1 As 055 B R4 X HE 43
Mr, 25 B 01 [ M IX 358 He F1 As (35 35K
A I FE FHE ) TR bR

AR5 RBUR G B SIS H, e — 2 R B
BT ICR A ARHIE . WX L3 Hg (19748 5%
JERsR, HrhoK SRS (141.42%), HREKTR
(56.26% ) F1 52 11 (52.29% ), el e /N(9.75% ) , T
T AR XA X e b He B & AR R 22 57 o
XL ZK H L3 Hg 1R A — B & i 4K
15 R S5 AT BB A2 AR R 25 ek, i SR el v Hg 9 2
BRI —  FTRE T A As 19248 R
B IR o bk 29.07% , /K H SR 8 Y& A
JREH Y As o RRSREEEA Y, BT As (975 [A]
G S/ NS AR B A AR, OF Bz AR R
M 470N
2.2 Will#EX 15 d He As #1138 pH R AR
SERXEST

BB o as I, -4 pH FA HLS & R
N IEE SR RN EER T, pH FEEE
M) 4 Ja Ab A5 D - ST R v ) o R s T B 4
JEWAT A, HE T R ) - 3 4 S 1) 1, T A AL
T REL L PRI SRS T RE vIE A
MLBCIR S T3 (0 & 8 B 7 R AR B 7o . It 4%
G EEEFE RN, 500 48 8 1E g e
A AR,

3 M H4E He As S A3 pH A HLRZ (7]
FIFHSPE /BT o IS 3 T 0, PRV KT e v IX
48 As o5 pH(5.6~6.8) B 2 1FAHG (P<0.05)
SEG E BRI I, As 5 HALE 48 AR, B pH
AT e 1 R R Es P, (HAA IR,

®3 TEESRESHIFEA MR BB
Table 3 Correlative analysis between physical properties and

heavy metals content

Hg As pH TOC
Hg  Pearson Correlation 1 -0.153  -0.650** 0.596*
Sig.(2-tailed ) 0.419 0.001 0.01
As Pearson Correlation 1 0.400*  -0.201
Sig.(2-tailed ) 0.029 0.286
pH  Pearson Correlation 1 -0.450%*
Sig.(2-tailed ) 0.013

TOC  Pearson Correlation 1
Sig.(2-tailed )

*%_Correlation is significant at the 0.01 level(2-tailed ).

*_ Correlation is significant at the 0.05 level(2-tailed ).
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Table 4 Potential ecological risk coefficient, index and

classification of risk intensity

EAIEE AR ERE
AR e Ak 5 AR5, R
E, <40 40~80  80~160  160~320 =320
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Table 5 Potential ecological risk factor(E;) and potential
ecological risk index(R/) statistics in soil of

Danjiangkou Reservoir

AR AR RY HL 5]/ %

ASfaTEs L M

BH P%E W Rem MR
Ey, 9.60~49.60 23.84 83.33 16.67 0 0 0
Ex 7.94~20.30 1142 100 0 0 0 0
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