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Evaluation of Heavy Metal Pollution and Its Potential Ecological Risk in

Stream Sediments in Guixi City,Jiangxi Province
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Abstract: In order to reveal the content and pollution degree of heavy metal in stream sediments in
Guixi city,Jiangxi Province,this paper collected 600 data sets of 1 : 200 000 sediments measure-
ment in Guixi city. Combined with the distribution characteristics of geological bodies in the stud-
y area, it is considered that the formation of high value areas of heavy metals is closely related to
the geological background. Content of heavy metals in sediments were statistically analyzed, the
Geo-accumulation Index indicated that the heavy metal pollution of Pb in the stream sediments of
the southern Guixi is higher. The author analyzes that Pb pollution in this area was come from

Yanshanian volcanic rock. The Potential Ecological Risk Index indicated that the potential ecolog-
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ical hazards of Hg and Cd in the study area were higher. The research results have reference sig-

nificance for environmental pollution control and land planning in this area.

Keywords: stream sediments; heavy metal pollution; geo-accumulation index; potential ecological

risk index; Guixi
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Fig. 1 Geological map of Guixi City
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Tab.1 The geo-accumulation index and classification of pollution degree
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Tab. 2 Background values of stream sediments Ci, and

toxic coefficient T} of different heavy metals

JLE As Cd Cr Cu Hg Ni Pb Zn

Cy 9.1 140 58 21 42 24 25 68

T; 10 30 2 5 40 5 5 1

R3 EBEAESRERYE BELESREEBRISESEEIRE

Tab. 3 Ecological risk coefficient, risk index and classification of risk intensity
A HE R B 4 [ AR 5 R i,
I ERGEREE <40 40~80 80~160 160~320 >320
VAR B G EFE BRI <150 150~300 300~600 =600

3 ZER 50
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XHIEFE X 600 47K R YT B ds 42 v As ., Cd,

Cr.Cu.Hg.Ni.Pb.Zn 8 # & & J& & & #1751 4
Brog5 Wiz 4. NKRTBRY P ESREN Y&
A »As.Cd.Cr.Cu.Ni.Zn 6 Fp & 48 19 F 38 & &
EHRT2EKRZIBEY T =E . Hg BL B P S
w52 EUK KUY SEAY . Pb 5 4 8 1%
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M ORI % . FHAEE 1577 Cd.Pb 2 ROt RAE R R B>1. 2,48

AR ZHUR  As.Cu,Hg Ni.Zn 5 Fi & 4 /& Y R 5 A Al M B2 A 7 o (L DX 80T e 19 T iE
TLRLRRZBUNT 0.7, UM 5 MESEIURE  PEEK.
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Tab. 4 Statistics of heavy metals contents in surface sediments of the study area

TR BRE He/ME TiE FHE o 1 0 2 LR S [EK R YUY R
As 66 0.1 7 7.89 5.09 0.73 9.1

Cd 1787 0.5 87 106. 72 108.59 1.25 140

Cr 533.3 0.7 29. 85 33. 81 30. 02 1.01 58

Cu 51.2 1.8 11.8 13.21 6.52 0.55 21

Hg 292 0.5 37.5 42.52 25.24 0. 67 42

Ni 71.2 2.7 12.9 14.53 7.51 0.58 24

Pb 780 6.1 28.95 34.66 36.10 1.25 25

Zn 203 6.8 56. 1 54.52 23.92 0.43 68

11:Cd Hg & ug/kg, AT R & 2 me/ke.

3.2 ELESHHIL (1)Cd.Pb.Zn 4 J& & & 40 A5 #L a2 A
FRIK RV H As.Cd.Cr.Cu,Hg . Ni,Pb, 6 e NI = | A = (NP1 =l N -0 o i 4
Zn 8 M 4@ LR A FRIE WL 2, WK VHO R R &S IX . Cd.Pb i m(E 1
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Fig. 2 Distribution patterns of heavy metals in surface sediments
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PUAEH /g P HB . B A R AT B 1 787ug/kg.
780 mg/kg. Zn f5 i E H BLAE IR PR LR AR TR B e
i 203 mg/kg.

(2)Cr Ni,Cu # 4 J& & & 70 Ais LA AR AL, 3% 4K
G AT R BN A X E B E A
FH AL HB R 57 A6 2R 3 L SC B e PG AR M 4 T AR P A b
X. Cr.Ni g (i {8 1 B0 7E SCH5 R P9 o i & 12 4%
Wk 533. 3 mg/kg.71. 2 mg/kg, Cu &% = (H H B AE
T AL R A i S51. 2 mg/kg.

(3) As 4 J& # AR 5 8 BAR  AE T AL & o 1D
B M 4 vl AR A Ml DX M BN RS 0 1 IX A R
ARV F R AR L B i B 66 mg/ kg,

(4) Hg G & i 48 R 0 A B4 2 ALAE % ]
ACHE K 135 PG ERIE B/ FASE b s X A e ) B
TE 2 AL f s & il 292 ug/kg.
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WA 0. 5%.0.83%.0.33%.0%.1. 0%.,0%,.
4.33%.0%;As.Cr.Hg 3 FiE4AJBIAH 0. 17% £
R T ARG Y. Cd EAJE A 0.33%.
0. 17 % FE L Z 8] TP A5 -—Ri5 e s e, DL 144
RRW 5T XK RUCFR Y Pb i G0 58 8 ey L
Ul Hg As Cd, HAp 4 & 5 P 0 R85, Ho
Pb 5 ¢ FEAE IR SHE R AR K CH O B R
PP R SCH M DX, DA H AR B 4 B o 8 R A b E O
X 8 Fh i 4 @ e K5 YL B2 th s B 54K Kl . P>
Hg>As>Cd>Zn>Cu>Ni>Cr,
3.4 BEESKRIBHIFNER

W XK RUTBY T 8 Rl 4 IR o RIS
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Tab. 5 Evaluation results of geo-accumulation index
Toeo As Cd Cr Cu Hg Ni Pb Zn
e RAH 2.27 3.09 2.62 0. 70 2.21 0.98 4. 38 0.99
e /ME —7.09 —8.71 —6.96 —4.13 —6.98 —3.74 —2.62 —3.91
i —0.96 —1.27 —1.54 —1.42 —0.75 —1.48 —0.37 —0.86
S {E —1.07 —1.34 —1.65 —1.42 —0.79 —1.49 —0.39 —1.09
xo6 MMEBUSFMENSHRITER (%)
Tab. 6 The distribution of potential ecological risk index grading frequency (%)
ELE As Cd Cr Cu Hg Ni Pb Zn
TCi5 Y 90. 17 93.67 99. 00 98. 67 88. 67 99. 00 65.67 97.67
R A G Yy 9.17 5. 00 0. 50 1. 33 10. 17 1. 00 29. 83 2.33
A Y 0. 50 0.83 0.33 0 1.00 0 1. 33 0
o 85— 5 0.17 0.33 0.17 0 0.17 0 0 0
G Y5 e 0 0.17 0 0 0 0 0 0
SR 58 75 0 0 0 0 0 0 0.17 0
ERERC 0 0 0 0 0 0 0 0
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Tab. 7  Evaluation results of potential ecological risk index
mH As Cd Cr Cu Hg Ni Pb Zn RI
i KAE 72.53 382.93 18. 39 12.19 278.10 14. 83 156. 00 2.99 446. 59
% /ME 0.11 0.11 0.02 0.43 0.48 0.56 1.22 0.10 13. 81
g 7.69 18. 64 1.03 2.81 35.71 2.69 5.79 0. 83 82.71
T 8.67 22. 87 1.17 3.15 40. 50 3.03 6.93 0.80 87.10

BT R XK RBP4 E & B EAS
BTG G0 RS T ES B TR ELES
UG FE B0 AR (52 8) . 45 R WoR , BF 58 IX B
1 As.Cr.Cu,Ni,Pb.Zn % 6 F & 4 J@ L R 15 4 72
JERAR A AE S A F BN, Heg Cd 2 Fh el 4 )8 7

A SE X TS TE 2R G FH RO (K 3), Hop Hg
& BRI AN F AR A F RS E MR
R 2 G FE AR Bk 59, 83%0.35. 5% .3, 83%
0. 83% fE7E Hg 4@ P45 Roh S5 DL FIfEAE S
5 Y Ml X 32 O el G 2 Tl bR L i

®8 BUEESKNKREHBSRAESHSHITR(ND)

Tab. 8 The distribution of potential ecological risk index grading frequency( %)

ELEE As Cd Cr Cu Hg Ni Pb Zn RI
2% 99. 83 92.17 100 100 59. 83 100 99. 83 100 96.17
e 46 0.17 6.17 0 0 35.50 0 0 0 3.33
i 0 1.00 0 0 3.83 0 0.17 0 0.50
R 0 0. 50 0 0 0.83 0 0 0 0
% 5 0 0.17 0 0 0 0 0 0 0
Cd(E) N Hg(E) =

Fig. 3
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Distribution of the risk index of Hg,Cd heavy metals and RI in stream sediments
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