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Soil Contamination and Assessment of Heavy Metals of Xiangjiang River Basin
LIU Chun-zao"?>, HUANG Yi-zong', LEI Ming’, HAO Xiao-wei', LI Xi’, TIE Bo-qing’, XIE Jian-zhi’

(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. College of Resources
and Environment, Hebei Agricultural University, Baoding 071000, China; 3. College of Resources and Environment, Hunan
Agricultural University, Changsha 410128, China)

Abstract: The contents of heavy metals (As, Cd, Cu, Zn, Ni and Pb) in soils from Xiangjiang River Basin, Hunan Province, China,
were analyzed by toxicity characteristic leaching procedure (TCLP) and Nemrow method. Results showed that the total contents of As,
Cd, Cu, Zn, Ni and Pb were 4.25-549.67, 0.13-76.84, 11.49-281.69, 7.75-7234.81, 5.50-56.65 and 8. 60-2 084. 81
mg-kg ™", respectively, and the available contents of As, Cd, Cu, Zn, Ni and Pb extracted by TCLP were 0. 02-10. 97, 0. 06-28. 41,
0.04-72.29, 0.59-1152.32, 0.07-10. 65 and 0. 17-1 165. 58 mg-kg~'. The contents of available heavy metals extracted by TCLP
correlated with total contents of heavy metals. Moreover, the pollution index Nemrow method showed that 72 samples at safety level,
alert level, light pollution level, medium pollution level and heavy pollution level ratios were 60. 52% , 11.33% , 5.65% , 4. 22% and
18.38% separately, illustrating that pollution of heavy metals in soil samples of Xiangjiang River Basin is serious.

Key words : toxicity characteristic leaching procedure (TCLP) ; Xiangjiang River Basin; soil; heavy metals; risk assessment
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Fig. 1

Correlation between concentrations of heavy metals extracted by TCLP and total concentrations
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Fig.2  Assessment of heavy melals in soil of Xiangjiang

River Basin by Nemrow
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5%, FE Qian 55 IR FE P ALAS BIAR LAY 2538, R HL
(1 Cd B it e T H e R & . X PSS B
FEAH] TCLP ¥ 4% U 42 J& 19 L A 20/ T BCR i
(bureau community of reference ) #&H Y b %, TCLP
Pt b LU IR AR G R iR R
TR -3, 1T LS B8 IR A TE R As B 5
AV TR b S A VL e 4 R TCLP
$ePUR 5 TCLP ¥4 [ Prbs E(E ( TCLP ik Je it
LR As 5 mgekg™'  Cd 1 mg-kg™ | Cu 15
mg-kg™' . Zn 25 mg-kg™' . Ni 20 mg-kg™'  Pb 5
mg-kg ") I HLACE B0, VLI R S 1 72 AR
rh, R NG IO AR D FE PR AR, T As A
Cu &4 2 AAE Gl ) PRAR (e, Pb & =AY
12 AFE Aol S E BRbr i, 13 Cd F1 Zn S EIA 15
ANFE o L E PR AR EE. AWT5E A5 ) TCLP 42 iy
AMSES RS ESZESE LB FESRERN
FISCHE R, 36 5 i 55 0 [ BF 58 45 SR A — 2L
TCLP ¥E VA -3 T 4w A 285 KU 76 36 [ 02 — P
W22, BRI XA B & TT e 17— 2645 (H
ST B A A1 A ] B PP e A
SR 1 7 A Tt — DT 5E.

4 i

(1) WL R T 72 A RIERE R IiX

T 1 4% As Cd . Cu.Zn Ni Fll Pb & 853 HI7E 4. 25
~549.67. 0.13 ~76.84 . 11.49 ~281.69 . 7.75 ~
7234.81,5.50 ~56.65 F18.60 ~2084. 81 mg-kg ™'
R Z 8], 4 JE 0B R SF Y E 4100 Ry 43,67,
4.71.56.37., 479. 64 . 26. 69 F1170. 47 mg-kg".

(2) 3 TCLP 42 HL, WV s 1 3% As (Cd |
Cu.Zn Ni 1 Pb (A BES & 7 530HI7E 0. 02 ~ 10. 97,
0.06 ~28.41,0.04 ~72.29 . 0.59 ~1152.32,0.07
~10.65 F10.17 ~1 165. 58 mg-kg ' JEFlZ a] , HF
PIE 29k 0.51, 1.57, 2.26, 80.54. 1.13 #ll
53.77 mg-kg . TCLP 2l E LB A RS T RS
HEER e Z AL D EWHKELER (B As
A RN S 255 15 e g B AT PN, 45 R R B
WL IR £ 8 A S & iR & 2K ok
BRV5 Y K- G KO FVEE T e oKSE r 5 A LR
S9N 60.52% . 11.33% , 5.65% . 4.22% Kl
18.38%.
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