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Risk Assessment and Source Analysns of Heavy Metal Pollutlon in Surface Sedlments

from Major River Systems in- Maoming City, Guangdong Provmce ¢ vy 4
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(L. gchool of Env 1r0nmental anrf Chemical Engineering, Chaigqing Thrée Gnrges University, Chongqing 404130 Chinay 2. State Environmental Prolecllon Key Laboralory-ﬁf

Environmental Pollutlon Hedlﬂl Risk Assessment, South Chmd Instltute of Engifonmental Science, Ministry of E(Aogy and Em'lrdnment Guangzhou 510535, China; 3. Schoo
of Public Health, Jinzhou Medlcal University, Jinzhou 121900 Chlna) v

Abstraet; In, otder to undersland the spatial distribution and sources of heavy metals in surface sediments of MaoMing city and to reasonably evaluate the ecological risk of
heavy nietals in sedim@ts of the study area, the contents of heavy mietals (4, Hg.,-c.d Co, Cr, Cu, Mn, Ni, Pb, and Zn) in surface sediments of eight rivers and three

reservoirs Were detecled and the risks of heavy metals were assessed using the geo-accumulation index (I.,) , potential ecological disk index (RI), and potential adverse

-

biological 1mdets ( z TU%) The sources of heavy metals were analyzed via correlation, principal component analysis (PCA) , and positive matrix factorization ( PMF).

The results showed that the @ (Zn) (147.56 mg-kg™") and @(Hg) (0.20 mg-kg™") were 3.72 and 2.25 times the background value, respectively, and the spatial
distributions of Cd, Co, Cu, Mn, Ni, and Zn were in the order of northern > central > western > southeast. The geo-accumulation index results showed that Zn was at a
moderate pollution level, 76.6% of the sampling sites of Hg were at a light-heavy pollution level, and other heavy metals were at a non-light pollution level. The results of
potential ecological risk and potential adverse biological impacts indicated that the potential ecological risk index and toxicity effect of Gaozhou Reservoir were higher than those
of other rivers, and Hg was the major contributor to heavy metal pollution. The three factors extracted from principal component analysis and positive matrix factorization
represented natural sources, agricultural sources, and industrial sources, respectively. Therefore, in order to reduce the health hazards caused by heavy metals in sediments,
a prevention and control system for the Hg element should be established.

Key words; Maoming; sediments; heavy metals; pollution characteristics; risk evaluation; source analysis
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Sampling sites of surface sediments in Maoming City, Guangdong province
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TFIAVTYEEG 5 7. 8% MUTFWIEE M As 175 Y e
FE R R R, XST (VT 1 J8 (MEVT) SRAE s N TS
Yoo Cd BRI T -2 15 G s 28. 9% M UTF Y HE
il Ni Ab TR TG gL XST AT XT (ZNARTL) 34
KRS ARG Y X Cu Tl L, PD5 (P1T) | X1
A QPT (BEARYL) 3X 3 A RAE R N H TS Y 7%
DT i vh Cr A T4 H B2 75 945 XS1 A PD5
P SRAE S Co HE LTS GY; 76. 6% M DL
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2.3 E4AJE XA
2.3.1  EAEAEZS KR (RI)

1% 45 T R JZ DU 4 i AR S U P 45 SR n
Kl 4 s, B R A S XU R E (EL) P34 KNIt
J¥ 3 :Hg>Cd > As > Co > Cu >Ni >Pb >7Zn > Cr >

ToHE . Heg #1 Cd PP 45 R 51T AR BF9E 45 5%
— 33 T Hg(40) F Cd(30) BYREPEN I 2 50k
1o, LB R S (A H A 2 b -3 (. 0ok
O3H AT K R UTRR Y 4 B 4 A R B K
B (RT) ¥I7E 150 ~300 Z ], 4bF AU . He A2
FHK BEGURR A v ¥ Y d5 ™ T 1 7 4 S % 40 T 3k

I3 ANTKEE 9 A 25 AU b 1 v = 7K 7. XLt Hg iz
B0y 78 4 T 7K AR 258 B B A TS e ). N K T 1Y
KU HRH A 264 , 55 b 5 S8R BE XURS: B v,
Hg M9 TTRRFEHE 5, 7T RE i A0 A R R e -7 =
Az R ARTG Y TR E A KA.

2.3.2 Wk (S TUs |

MR 4 15 4R F i 5 ERL 1Y LL{E
A B R . Hg (1.33) > Zn (0.98) > As
(0.73) =Cr(0.73) >Ni(0.63) >Pb(0.58) > Cu
(0.55) >Cd(0.1), B Hg LISNHE IR & &
BIEY/NT ERL, A AE ) EEPE. He B’J‘\E¥i@
{EAF ERL Al ERM 22 [8], 4= 9 8 300 ﬂ%m
MIXI 3 Aii k%, As. Hg, Cd. Cr, Cu, Ni, Pb %ﬂ
Zn A 18.75%. 65.6%. 0.78%. 23.43%.
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FA AL RN SHRER T 3 A F A, B
T2 71.14% . K53 1 HEYICEA As, Co, Cr,
Mn Fll Ni, 72250k R N 46.25%; 15y 2 JLEA Cd,
Cu 1 Zn, J7 22 TR N 12. 64% , EARYEAH o0 #r
(#6),Cd 5 Cu F1Zn Z[REHE; B53 MoTER
A Hg A1 P, 5 22 50HRFE R 12. 25% , HAR S E 4T
7~ Hg A5 Ph M, W] REA7 AR )5 YL .

K1 s EZRMITERN As, Co, Cr, Mn, Cu
NI, BTk RN 77.12%. 72.31%., 70.70%.
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oAt 11X b SRR BORNVE AR AU AR, 7% S5 Gy
e eI Y, H Co, Cr HI Ni FUZE S 25078 0.5
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Table 5 Results of the principal component analysis and contribution ratio of heavy metal sources

VTR R ) TR K PR SR Y Hh A R R — R
FE EARm Cd Al Zn B E SRS BTARF 2 1R
AV AT

¥ 3 Hg F Pb 1Y 5T Mk % R 87.45% A
69. 09% . Horfr Hg MR ITE , He F1 Pb #E 8 (=
K & B s, MK 5 %2 8 b & BN IR
TIN5 9 TG B R i, L7 44 A Ak 7= Il i
FE A TR E N T T AR Y A A
218 8 Ph SRR | A8 8 i i I A
BRIV R AR OGS 2 P A He R IR T
POAT IR0 B R A TR T i R AR A FH
AR, FFLAIR T 3 AT g Tl V.

D &) -
JLH I3 1 1Ry 2 1y 3 BT 1 - HTF2 L3
QCESS) CCklm) 0 ()
As 0. 670 ~0.089 0.228 7712 1.76 o2 T
He ~0.163 ~0.055 [ 0.861 8 N T AT 457
Cd -0.041 0.857 -0.095 28. 4347 82, 12 © 39045
Co 0.855 00294 ~0.010 7031, A7 WY 1592 4"
Cr 0787 [ 208 | R 00079 0.70 ¥y 1537 13.934
Ca = S 0.625 0.674 / 7 }.,f'd.' 110 64{,’5‘4} b 184 17.19 # )
Mo/ AT doossa 0/ 064/, / & _-0.024 66.23 J 15,00 1817
Ni ® =L 0.885 ~ 86 W =0.028 75. 65 Le 13139 10. 96 4
P = " F o373 0190 0,683 50,01 “4 0,00 69:09
Zn 0.367 0/764 0.236 20,26 46. 64 3. 104
A 463 | 1.26 1,23 : .
7% e g | 425 1264 | A _1a 25
=== 14

Sy e 46.25 58.89
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Table 6  Correlation analysis of heavy metal content in surface sediments from Maoming City, Guangdong province

As Hg Cd Co Cr Cu Mn Ni Pb Zn
As 1
Hg 0.022 1
Cd 0.079 -0.101 1
Co 0.431 ™ -0.120 0.187" 1
Cr 0.442 -0.012 0. 100 0. 620 ™ 1
Cu 0.371 " 0.011 0. 468 ** 0.722* 0.702 * 1
Mn 0.363 ™ -0.094 0. 149 0.611" 0.289 " 0.366 1
Ni 0.477* -0.098 0.182*° 0.858 ** 0.849 ** 0.748 ™ 0. 455 1
Ph 0.373 " 0.268 " 0.116 0.386 " 0.318 ™ 0.362 ™ 0.308 ** 0.298 ** 1
Zn 0.205" 0. 054 0. 444 ™ 0.540 ** 0.441™* 0.756 ** 0.275* 0.537 " 0.444 1

1) * R P<0.05, ™ F/m® P<0.01

3 it

(1) 2T EZERZVIRYA M 10 FiE 4
J&(As, Hg, Cd, Co, Cr, Cu, Mn, Ni, Pb 1 Zn) %
HEHME N 5.9, 0.20, 0.12, 9.62, 58.73,
18.82, 388.61, 13. 16, 27.29 #l 147.56 mg-kg ™',
Bk Pb 4b, B o R G FHEELE) T RE LN

Sl EEE SRR AR > s > P >
TR H Cd | Co, Cu, Mn, Ni Fl Zn &84 H
[0 2 ] o A a3, B U R A& R S LA A
EEERCE S

(2) E 4 BRHE R R Zn R P TS 3
HRG AT REG, R ERESBE AT
YU 5 VR A 5 RURG 8 85 ks 5 M K B 25 IR

s
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