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ECOLOGICAL RISK OF MERCURY IN SURFACE SEDIMENTS OF
TYPICAL URBAN STREAM IN GUIZHOU PROVINCE
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(1. Department of Resources and Environment Zunyi Normal University Zunyi 563008 China; 2. State Key Laboratory of

Ore Deposit Geochemistry Institute of Geochemisiry Chinese Academy of Sciences Guiyang 550002 China)

Abstract: Xiangjiang River is a typical urban stream flowing through the main urban area of Zunyi. To evaluate the pollution
characteristics and ecological risk of mercury of Zunyi Xiangjiang River the surface sediments system were collected and
analyzed. The results showed that the mercury content of surface sediments was ranged in 0. 131~3. 132 ng/g and the mercury
content in downstream of both river water and sediments was much higher than upstream and was positively correlated with the
distance passed though urban areas. The methyl mercury concentration of surface sediments was ranged in 2. 1~31. 4 ng/g and
accounted for 1. 11% ~ 1. 87% of the total mercury. Furthermore the results of BCR three-step sequential extraction procedure
showed that the mercury in the sediment was mainly in the form of residue. The risk assessment indicated that the Xiangjiang
River was mildly polluted while it had considerable potential ecological risk.

Keywords: Xiangjiang River in Zunyi; sediments; mercury content; pollution assessment
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Table 2 Mercury content in surface sediment of

Xiangjiang River

/ /
(mg/kg) ((mg/kg) /(ng/g) /(ng/g)
1 0.131~0.327 0. 187 2.1~4.7 3.5
2 0.156~0.432 0.294 3.2~5.9 4.9
3 0.563~1.329 0. 940 7.3~17.6 14.7
4 0.464~2.734 1.539 6.3~26.4 17.3
5 0.271~1.543 0. 827 6.3~28.4 11.9
6 0.543~3.132 1.735 14.6~25.7 19.6
7 0.631~1.223 0.932 3.7~16.9 10. 6
8 0.537~2.937 1.937 9.7~31.4 23.7
(2
Sagua
2.2

3

Table 3 Comparison of Hg content in sediments of

different rivers

(mg/kg)
0. 03700~ 16. 07 25
9.241
0.3440~132.5
52.45
0.2150~19.55
5.126
0.018~3.48 18
0.974
2.60~11.30 26
7.7
0.029~1.317 27
0.183
0. 0058 ~0. 225 28
0.102
Sagua 0.165~97 29
0.001~0. 092 30
0. 046+0. 017
0.0015~0. 201 31
0. 0544
2
61.9% ~92. 9% (1
2 ) (4 .6
8 ) 8
61.9%
2 91. 8% 3
5 7 72.7% - 68. 9%
67.3% o
1 7.1% 4
<6 8 30.8%+32. 1% 38.1%
1
4 .6 8
3 o

(R*=~0.827 0.882) .
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Figure 2 The proportional distribution of different Hg forms in the

surface sediments
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Figure 3 The relationship between total mercury and bioactive

mercury content in the main stream and the length of the river
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Figure 4 The relationship between total mercury and bioactive

mercury content and organic matterscontent in river sediment
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Table 4 The risk assessment code and the potential

ecological risk indexes in river sediment

/
RI
%
1 2.07 28.55
2 2.93 44. 89
3 4.09 143.51
4 6.97 234.96
5 4.94 126. 26
6 7.14 264. 89
7 5.89 142.29
8 8.98 295.73
( 4
1 2
4 .6 8 o
1 2 1
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1. 11%~1.87% 1.37%.
2)
61.9% ~92.9%.
3)

10

FENG X B BIGHAM G N. Mercury biogeochemical cycling in
mercury contaminated environments J . Applied Geochemistry

2011 26(2): 153.

OBRIST D AGNAN Y JISKRA M et al. Tundra uptake of
atmospheric elemental mercury drives Arctic mercury pollution J .
Nature 2017 547(7662) : 201-204.

STRAIN JJ YEATES AJ VAN W E et al. Prenatal exposure to
methyl mercury from fish consumption and polyunsaturated fatty
acids: associations with child development at 20 mo of age in an
observational study in the Republic of Seychelles J . The
American Journal of Clinical Nutrition 2015 101( 3) : 530-537.

BERNHOFT R A. Mercury toxicity and treatment: a review of the
literature J . Journal of Environmental and Public Health 2012

(2011-12-22) 2012 (2011) : 460508.

D . : (
) 2018.
FENG X B QIU G L. Mercury pollution in Guizhou Southwestern
China: an overview ] . Science of The Total Environment 2008
400( 1/2/3) : 227-237.
FENG X B MENG B YAN HY et al. Wet deposition flux of
total mercury and methylmercury in Wujiang River Basin ] .

2018 2132.
M . : 2001.

. 2018 31(3):
562-568.
DREVNICK P E ENGSTROM D R DRISCOLL C T et al.

Spatial_and-temporal patterns, of mercury, accumylation in lacustrine

sediments across the Laurentian Great Lakes region ]

11

13

14

16

18

19

20

21

22

23

24

25

26

Environmental Pollution 2012 161: 252-260.
DIOP C DEWAELE D DIOP M et al. Assessment of
contamination  distribution and chemical speciation of trace
metals in water column in the Dakar coast and the Saint Louis
estuary from Senegal ] . Marine Pollution Bulletin 2014 86
(1/2): 539-546.

RANDALL P M CHATTOPADHYAY S. Mercury contaminated

sediment sites—An evaluation of remedial options ]
Environmental Research 2013 125: 131-149.
Lumex
J . 2010 38(3):
378-382.
- GC-CVAFS
J. 2004 32
(2): 83-86.

JINCW ZHENG S]] HE Y F et al. Lead contamination in tea

garden soils and factors affecting its bioavailability ]
Chemosphere 2005 59( 8) : 1151-1159.

DAVIDSON C M THOMAS R P MCVEY S E et al. Evaluation
of a sequential extraction procedure for the speciation of heavy
metals in sediments J . Analytica Chimica Acta 1994 291( 3):

277-286.

( )
] 2015 35
(12) : 3898-3905.
. 2016 36(4): 1153-

1159.

SUNDARAY S K NAYAK B B LIN S et al. Geochemical
speciation and risk assessment of heavy metals in the river estuarine
sediments—A case study: Mahanadi basin India J . Journal of
Hazardous Materials 2011 186(2/3): 1837-1846.

HAKANSON L. An ecological risk index for aquatic pollution
control.a sedimentological approach J . Water Research 1980 14
(8): 9754001.

KWON Y T LEE C W. Ecological risk assessment of sediment in
wastewater discharging area by means of metal speciation J .

Microchemical Journal 2001 70( 3) : 255-264.

I 2012 40( 2):
201-207.
BENOIT JM GILMOUR C C MASON R P
mercury in the Patuxent River estuary J . Biogeochemistry 1998
40(2/3) : 249-265.
ULLRICH SM TANTON T W ABDRASHITOVA S A. Mercury

et al. Behavior of

in the aquatic environment: a review of factors affecting methylation
J . Critical Reviews in Environmental Science and Technology

2001 31(3): 241-293.

J. 2008 36( 3) : 225-230.
LINCY HEMS LIUXT et al. Contamination and ecological
risk assessment of toxic trace elements in the Xi River, jan urban

river of Shenyang city China J . Environmental Monitoring &



254 38
Assessment 2013 185(5) : 43214332, 29-37.

27 . : 31 SHIJB IP C CM ZHANG G et al. Mercury profiles in

N 2016 36 sediments of the Pearl River Estuary and the surrounding coastal

(6): 1910-1916. area of South China J . Environmental Pollution 2010 158(5):

28  BELDOWSKIJ MIOTK M BEIDOWSKA M et al. Total methyl 1974-1979.
and organic mercury in sediments of the Southern Baltic Sea 32 ADAMO P ARIENZO M IMPERATO M et al. Distribution and
Marine Pollution Bulletin 2014 87( 1/2) 388-395. partition of heavy metals in surface and sub-surface sediments of

29  BOLANOS-ALVAREZ Y  ALONSO-HERNANDEZ C M Naples city port J . Chemosphere 2005 61( 6) : 800-809.
MORABITO R et al. Mercury contamination of riverine sediments 33 LINDBERG S E HARRISS R C. Mercury-organic matter
in the vicinity of a mercury cell chlor-alkali plant in Sagua River associations in estuarine sediments and interstitial water J
Cuba J . Chemosphere 2016 152: 376-382. Environmental Science & Technology 1974 8('5) : 459-462.

30 LIUWC HULM LINT et al. Distribution and mass inventory 34 RAVICHANDRAN M. Interactions between mercury and dissolved

(

26

27

28

29

30

31

of mercury in sediment from the Yangtze River estuarine-inner shelf

of the East China Sea J . Continental Shelf Research 2017 132:

228 )

XIONG C M WANG W TAN F T et al. Investigation on the
efficiency and mechanism of Cd( II) and Pb( Il ) removal from
aqueous solutions using MgO nanoparticles ] Journal  of
Hazardous Materials 2015 99:664-674.
SUZUKI T  NAKAHARA F  KAWAMOTO T et al
Immobilization of arsenate in kaolinite by the addition of magnesium
oxide: an experimental and modeling investigation J . Journal of
Hazardous Materials 2015 300: 680-687.

J. 2016 10(7) : 3859-
3865.
KAMEDA K HASHIMOTO Y OK Y S et al. Stabilization of
arsenic and lead by magnesium oxide ( MgO) in different seawater
concentrations J . Environmental Pollution 2018 233:952-959.
SHENZ T HOU DY XU W D et al. Assessing long-term
stability of cadmium and lead in a soil washing residue amended
with MgO-based binders using quantitative accelerated ageing J .
Science of The Total Environment 2018 643: 1571-1578.
GARCIA M A CHIMENOS ] M FERNANDEZ A I et al. Low-

grade MgO used to stabilize heavy metals in highly contaminated

soils J . Chemosphere 2004 56:481-491.

32

33

34

35

36

37

38

organic matter: a review J . Chemosphere 2004 55(3): 319-
331.

B S e e o O e o o S e = S S S et T o o S s e S

I 2018 38( 11) : 3943.
PEHLIVANA E OZKAN AM DINCS et al. Adsorption of Cu2*
and Ph?* ion on dolomite powder J . Journal of Hazardous
Materials 2009 167: 1044-1049.

YAMKATE N CHOTPANTARAT S SUTTHIRAT C

Removal of Cd?*

et al.
Pb* and Zn?>* from contaminated water using
dolomite powder J

2017 23(5):1178-192.

. Human & Ecological Risk Assessment

. 2019 37(5):2328.

] 2015 9( 8) : 4069-4074.
CAOX D WAHBI A MA L et al. Immobilization of Zn Cu
and Pb in contaminated soils using phosphate rock and phosphoric
acid J . Journal of Hazardous Materials 2009 164(2/3):555-
564.
. 2011 32(7):
2114-2118.

€ )

n
n

82—-64

W
LU}
W
u
\
\
W
LU}
W
/]
\
\
R




