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Abstract To understand the pollution characteristics, spatial dlsmbutlon characterlsll(s potential ecological risks, and sources of heavy metals in surface sediments of
Dongjiang Lake, 12 surface Sediment samples were collected from Dongjiang Lake. The contents of 20 heavy metals including Li, Be, V, Cr, Mn, Co, Ni, Cu, Zn, Ga, As,
Se, Rb, .8, Ag, Cd, Cs, Ba, Pb, and U were analyzed in this study. The geo-accumulation index method and potential risk index method were used to evaluate the pollution
degree and potential risks of heavy metals in sediments, and the correlation analysis and principal component analysis were used to trace the source of the primary heavy
metals. The results showed that the average contents of @(Cd) (2.25 mg-kg™") and w( As) (80.80 mg+kg™") in heavy metals of Dongjiang Lake sediments were 21.2
times and 5. 5 times the background value (0. 11 mg-kg ™" and 14.7 mg+kg™") of Hunan province. The overall spatial distribution of heavy metals was in the order of South
> North > Central. The evaluation by the geo-accumulation index method showed that Cd was at the heavy pollution level, As and Se were at the moderate pollution level, Ag
and Ga were at the light pollution level, and the other heavy metals were below the pollution standard. The evaluation by the potential risk index showed that all the surface
sediments of Dongjiang Lake were at the high-risk level. The main environmental risk factor was Cd, which had an extremely high risk; the second was As, which had a
medium risk; and the remaining heavy metals had no ecological risk.

Key words: Dongjiang Lake; surface sediments; heavy metals; pollution characteristics; potential ecological risk
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Li 44.90 — — 0.01 15. 54 40. 31 78.72 42.76 19. 05 0.45
Be 2.19 — — 0.01 0. 66 1.35 3.34 1.62 0.98 0. 61
A% 119. 10 — — 0.12 7.85 108. 01 187.47 106. 15 55. 14 0.52
Cr 68. 60 300 1 000 0.15 15.41 66. 89 122.75 67.58 31. 11 0. 46
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ARILW (A5 2021 106.15 67.58 710.05 15.07 33.66 33.01 113.90 80.80  2.25 47.40
FIABEM (W) 119 2019 —  42.90 — — — 4260 83.80 — 5.50 58. 60
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RAR Pk (G748 ) 1) 2015 — 116.30 1018.50 — —  73.00 A475.00 — @ 2740 ""r_$2.50
YRR (b g ) 124 2020 — 58.29 351.87 — 31.16 [40.65 125.78 35.75 — --*":'.-"24:_'55
PR EKPECHIAL , TR 2] 2021  268.70 133740 1667.00 —  26.03 | SE=2 19710 24.22  — ./ 49.16
=oK% (R E ) [20) 2016 — 86400 — — 38.60 | 49.50 l185:10  — 1.0;..--‘"" 454,50
SBR[ 016 — 2870 — —  17.20] '57.60 _D47.80, — 1.60 4.-"*"' 60.50 4
HRIEDRRIFORE( DR 2019 [+ (& — — — e v kot 234 L)
AT HE K (e ) () 2019 | £ 75.24 /657463 21.28 38.77. —_  177.68 | — 0. 06 18,16
I 1A y » €
= I W J _',.-"' # F r 4

2.2 | RIS R RS/
A IREICR T 8 b2 4 IR 2.

SO Liy Ni { Cu Bl PhoAE 2 1143 415 1 S BUBLEEE N

B, E R B Be, V., Cr. AseSE.
Cs Pl UTR B DX ) 2 B0 2R Ay 1 A6 4 s
Zn F Ag 145 v (B X5 H BLAE W90 v 35 0 VG R I
Mn, Ga, Rb Fl Ba B f B HH AEARIL I )5 Co Al
Sr 9 55 e {H IR AE AR s Cd AR AR v A 1 IR
PURE T A KR A, WX 7, 8.9,
10 A1 12 5 S 8 4w & (A A s, R O2 ARG 1
SR 2 B AL WX PR AR A 11 BN E A
J& A IR
2.3 FZVIRWE LR 15 R S A 28 XU PEAY
2.3.1 MU RBUEBOL TN

i RAFE RS A R LI 3 SR 5, AR VLI
JZUTRR 25 T 4 JE A TS5 YRR BT R . Cd > As >
Se >Ga >Ag >Pb>Rb >Cs >Cu>Ba>Zn>Mn > Co
>Ni>Cr>Li >U >V >Be > Sr. H Cd 1975 YL %
BEem, 1, P91 R 3.2, B - 175 e 45 21
SRR H A AEEE Cd V5 QB LA T R As 1Y
1R 1.7 305 B S 0 0 e b B P g i As
M T5 Yt L. Se 1Y 1, FI9ME R 1. 1, 2173
15 Y AE G R B BTG Y, A0SR B S 0 S Gt Bl

S, bk Ga T, TA9H 0. 5 WY 1975
Y SEg HRE Tse. Ag 1 L FHIE R 0.3, ek
AR e, R 3 e LA TR LA E R Y
L FBME/NT 0, B 5 de B0, Ph 7E W] 178 1 SR I AT
V5G9 U FE A RAE s 5 o5 4.

IR Y Cd TR S5 7mB LS F K
VERO SR Cd JTER Y 1, T (3. 68) K T4z
AT, 2E 78 T B W1 (2020 4F) U BT cd 19 1,
SEIME (0. 41) . As FUTKETIRY ™ i As 1
1B (1.73) K FAH 4.
2.3.2  VRIEAS IS BOE T

TERZ FNE AR B FERR BRI E 4 8 15 G
HSCHR Y A AR IS 4R &, I T v,
Mn, Co. Ni, Cr, Cu., Zn, Cd. Pb 1 As 3£ 10 FhoC
RIYE PR R AR AR TR E LR B
fEF RUESS R UL 4, K5 Ff13R 5. RILHIR)ZDT
B 10 FhE 48 1) £ SEEIUF H7 . Cd > As >
Pb>Cu>Ni>Co>Cr>V >Zn > Mn( 5% FH
Cu 1 Pb HEF A, HAR R —50) , Cd 1Y EL 73
H 635, LI 7E A= S KBS FE B = As 19 E!
B4 19 ~85, E. “FIE R 55, IS TEA: & XU 4
BORHR % B ARTCI AR KRB AL s
HB, NAIASE BB, Cd F As 78 5] 22 5 0 10 Vs 7



3052 woom B 43 %
N

Be v A

Ffit/mg kg™ S fitimgkg! s 2 Erfitimgke! Frfit/mg-kg™!

o 15.541-23 532 o 0.663-0.704 * 7851-22911 o+ 15.410-39.446

s 23.532-43.419 ° 0.704-1373 o 22.011-87.102 o 39.446~77.645

© 4341963 468 o 1.373-2.703 ° §7.102-158.486  77.645-93.880

@ 63.468-78.724 ® 158.486-187.474 ® 93889-122.746

® 2.703-3.337

Mn

HR/mgke!

* 299.381-505.653
= 505.653-808.415

© 808.415-1156.366
® 1156.366-1448.645

#itimg ke

o 7.379-10.689
o 10.689-14.926
s 14.926-20.375
® 2037523789

frfit/mg kg™
o 34.775~57.013
= 57.013~-108.477
® 108.477-172.076
® |72.076-218.633

i fit/mg-kg!

© 19.059-37.549
= 37.549-56.488
® 56.488-70.417
® 70.417-92.713

5l img-kg™!

© 76912-137.297
¢ 137.297-196.514
= 196.514-259.028

® 259.928-271.960 ® 26.594~31.560

Hrftmg ke

* 9.722-14.179
o 14.179-18.325
o 181325-25 460
* 2546030728

Hitimgkg!

* 175.010-314,675
 314.675-511.702
 511.702-704.913
© 704.913-908.065

Ni

P fit/me k!

o 5.506-17.544
o 17.544-30.031
s 30.031-49.770
® 49.770-66.523

* 0-0.506

® 0.506-1.287
® ]| 287-2.211
®2211-3.254

Ag

A fit/mg-ke!
° 0-0.080

° 0.080-0.267
o 0.267-0.426
® 0.426-0.523

¢ frftimgkg!
o 17.732-29.481
o 29.481-51.321
o 51.321-62.839
® 62.839-77.45]

B2 FINNRUESERIEZESHIHE
Fig. 2 Spatial distribution characteristics of heavy metal concentrations in sediments in Dongjiang Lake
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Fig. 3 Box chart of heavy metal geological accumulation

index of surface sediments of Dongjiang Lake
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Fig. 4 Single potential ecological risk index box chart of heavy metals in the surface sediments of Dongjiang Lake
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Fig. 5

Integrated ecological risk index for each

sampling point of Dongjiang Lake
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Table 5 Geological accumulation index method and potential ecological risk assessment results
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Table 7 Analysis of the main components of heavy metals

S Cd iR A] gz 3]

in sediments in Dongjiang Lake

JLH LA 1 %)
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Ba 0. 787 -0.580
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