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Distribution and potential ecological risks of nutrient elements and heavy metals in
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Abstract: To reveal the vertical distribution characteristics and potential ecological risk of nutrient elements and heavy metals in the
sediment of a black and odorous urban river, taking the Nanhe River in Nanjing City as an example, sediment columnar samples (0 ~
120 cm) from four sections were collected to analyze contents of total nitrogen (TN) , total phosphorus (TP), organic matter (OM)
and heavy metals (Cr, Ni, Cu, As, Cd, Hg, Pb, and Zn), and their potential ecological risk assessment and correlation analysis
were studied. Results show that the nutrients and heavy metals in the sediment exhibited wide spatial differences, which is that the
contents of TN, TP and OM in the sediments of northern section were significantly higher than those in the southern section. TN and TP
increased with the depth and then decreased, with peaks at the depth of 40 ~ 80 cm. Contents of heavy metals in the southern and
northern sections were higher, particularly the contents of Ni, Cd, and Pb in the sediments in the southern section and the contents of
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Cu, Hg, and Zn in the northern section reached more than twice of the middle section. Along the depth direction, except Hg and Zn,
the content of heavy metals increased gradually with the depth within 60 cm. Potential ecological risk assessments showed that Hg and
Cd in the sediments reached a very strong ecological hazard level, followed by Ni and Zn, while as showed little ecological hazard.
Correlation analysis showed that Cu was significantly correlated with TP, TN, and OM, Ni and Cr were significantly positively
correlated with Zn, and Cd, Pb, As, and Zn were significantly positively mutual-correlated. Heavy metals and nutrient elements in the
sediment reached a high pollution level and showed a compound pollution trend.
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Fig.1 Illustration of sampling sites in Nanhe River
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Fig.2 Vertical distributions of mass fraction of TN, TP and OM in sediments of Nanhe River

S W TR TSRO0 R B A E S ) B AR IR A # . TN TP Fil OM i 73 BOEAS 120
FZ(0 ~20em) R FIRFEZ (20 ~40 cm) , 1 5 2 FH1 3 SWiHI I 7E 40 em b3k 35 KA, 110 4 5 W7 I 7E
100 em AbIR B Ee RAB 4 5 W TR A5 JH il DT 170 7 0 ) 19%) 728 W i K, 175 e ™ . L AR {1 L i D T 6 B %
2, AT RE Sz Wr AR A B E IR RTR 32 ikl LA S TR TR G 3R A5 R R W sE A G, D38, 1 51
I OM /380 TN Fil TP 28 AL BRI 76 20 ~ 40 em Ab 2 THiEr . BUA | &8 550 R T oy 1e
20 ~ 60 cm ZLIG I EEELHR,60 ~ 100 cm AZbZ #i /DI #a T F-42 i B i o0 B EEE AR TR 40 ~ 80 em TR,
20 et 70 AR LK, BETTR R T AP AR & 8, A /N X ARV 22 S0 fdi HE TS s g i, O s SR
AR I EE e BEY T AR TG YLy B A N 3 R HE VS A v S0 A DTRR A v S 1 EE R
PR A 3 B ) b DURR S SRR B e R B ey s v N i
2.2 BIARBYIESES T

R PUAR R rh B 4 i & i s (R 5) , Horh Cr Ni Cu Cd \Hg . Pb il Zn Ji & FC I {E 43 1)
RS B R AR ER 5. 63 £5 24.29 £5 1. 15 £ 40.50 17 11. 41 15 12. 90 151 95. 66 135, 4 /> Wi by 1fq
Hg Fl Zn 1975 YRR BE r 43R 3 6 9, Ao is YRR iE s OO Ni R Cd, & WTTHI 413k 31 4 9, Ry simis Yerefiz
As PTG YRR EEARRT R . 8 FIEE 4@ ok B T5 YL iy B B 343k 5 ML (3R 5) . BvAR L adE 4 A
DT 4B AZ 2] He Zn Ni I Cd (™ {5 9%, o He 15 Y i o™ 8

DU 4 S VR R A A R4 (B 3) . Herdt Cr Ni Cd A Pb 76 1 S W7 im0 LR v o i b 35
k2 5 3 S W (E Y 1.87 3.09 8. 47 F121.99 1%, Cu F1 Hg 76 4 S Wi i Fb i, 0k 2 5
3 SWrmAME R 2. 16 F12.21 £%5, BAK LR 15 4 SWim s 48 Fe g 2 5 3 S Xl G2
F L IR ERERR T EN, RIS BB B UBER R 17 S8 ESE S B, NERZ
& ,Cr Ni I Pb Briet LI REEMT PR, 58 IR0 R AR T Zn B LA ERES R &R , S TR s R oA,

RV E 48 &g ) AW Wi sh 28k, & EAEAE 1 5 Wi m 434 47,0 ~ 20 em
S FEAFLE TR E, 20 ~ 40 em &L B WG 0, B AR LB 92, 3X 5 1 5 W1 TS 5% 00 3= 28 0] 43 A AH AL
Cr 1 Ni 745 W7 122 ) L3R BR B0 i — Bk BEVR B e 38 S kb J7E 60 ~ 80 em Akt BRIA(E | & W 7E
it BB Rl AT e A A ak Cr Ni {5 4%, BB AEZEAIIA R . Cd F1 Ph e [a] 22 i H AR p], L FRTTAR
JBr i LA SR E TE 2 me/kg Rl 142 me/kg BT, 76 2 -5 W TAT Ak 357 il 1% B2 722 Ak 52 5 A IR o A1, X 26015 G B



53 1 OB WIS YR U Y IR R R A SR A XS 35

x5 BANRNESERE MRREBEBMSREESR

Table 5 Heavy metal contents, geoaccumulation index and pollution levels in sediments of Nanhe River
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Table 6 Potential ecological risk indices for heavy metals in sediments of Nanhe River
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Table 7 Pearson correlation coefficients among heavy metals and nutrients in sediments of Nanhe River
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