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Distribution Characteristics and Potential Ecological Hazards Assessment of Soil

Heavy Metals in Typical Soil Profiles in Southeast Suburb of Beijing

ZHAO Qian', MA Lin®, LIU Yi-fei’, HE Jiang-tao', LI Guang-he*®

(1. Key Laboratory of Water Resources and Environment Engineering, School of Water Resources and Environment, China University
of Geosciences, Beijing 100083, China; 2. State Key Joint Laboratory for Environmental Simulation and Pollution Control, School of
Environment, Tsinghua University, Beijing 100084, China)

Abstract: To investigate the distribution characteristics and the potential ecology risk of different types of heavy metals, soil samples
were collected from various stratigraphic sections in the southeastern suburb of Beijing, where soil heavy metal (Cu, Pb, Cr, As)
contents were measured and analyzed using multivariate statistical analysis and the potential ecological risk index method. The results
showed that the concentrations of the four heavy metals followed the order of Cr > Cu > As > Pb with variable coefficients ranging from
59.60% to 159.33% at 3 - 6 m stratum, which all displayed a high degree of variability. The concentrations of Cu and Pb were
positively correlated with soil organic matter (SOM) , cation exchange capacity (CEC) , etc, with higher eigenvalues in Factor 1 and
2, demonstrating the impact of organic colloid on the occurrence of heavy metals. The risk level of the specific heavy metal followed the
order of As > Cu >Pb > Cr, where As already showed a medium potential ecological risk in the studied area.

Key words : stratigraphic section; heavy metals; multivariate analysis; potential ecological risk
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Fig. 1 Distribution of stratum lithology and sampling sites in the research area
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Table 1  Classification criteria of the potential ecological risk index
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Table 2 Physical-chemical properties and heavy metal contents in studied soil profiles

CEC TN TP Cu Ph Cr As
A TREL/m pf SOM/% /meq-g ! /g-kg ™! /gkg ™ /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg !
~3 8.23+0.20 2.05+1.52 15.84+7.08 0.63+0.49 0.65+0.31 22.11+7.73 14.32+4.28 62.76+64.90 19.23+13.83
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Fig. 2 Distribution of heavy metal contents in studied soil profiles
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Table 3 Correlations of physicochemical properties and heavy metal contents in soil

Cu Pb Cr As pH SOM CEC TN TP
Cu 1
Pb 0.608 " * 1
Cr 0.278 " 0.077 1
As 0.423** 0.291** 0.463 " * 1
pH -0.418" " -0.207 -0.013 -0.104 1
SOM 0.493 " * 0.295** -0.155 -0.128 -0.144 1
CEC 0.692"* 0.288 " -0.064 0.128 -0.564" " 0.482" " 1
TN 0.516* " 0.237* 0.029 0.238 " -0.213 0.596 " * 0.418* " 1
TP 0.579** 0.303 " 0. 247 0.430** -0.011 0.536" " 0.255* " 0.723** 1

1) # # FIRFE0. 01 K- (ORUI) B EHSE, « RARTE 0. 05 AP (AUI) 1- 25 4H ¢

DI X 4 SR g 4 A 4 @ ou R M pH .,
SOM 45 Ak A8, AT F 3 Hr (% 4) , AR 4 A
KX AR AT 432, [) 20 PN 19 A o 22 R R S PR 3¢
1o, a8 3 PR AT AR IO B[] A O G 2 B 1] FE (45
B S BUR R r 2 ik  IRIEERAE AR T 1 B
FHICY 3 A F 0k B 4 JE i R R R E T
73.60%. 1 EH TR T S RM
29.75% , EERM A SOM, TN, TP EAG % = 2% fof
FE, ULH] SOM | TN, TP AHOCHERK , FATE AR B

S 2 ERTFRIERE T BAESRN 24.42% , Hop
CEC, pH. Cu, Pb s R 54,11 Cu, Pb 7E55 —
F PRl b Y 2 T R B, BB SOM, TN, TP,
CEC X} Cu, Pb (Y24 . 8%, DITER R FZ/EH.
B3 TR T AR 19.43% , H Cr, As 11
AT RBE . R TAMT 4 Rk — R 52 T A0
Hri 4516
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Table 4  Analysis of influencing factors for heavy metals

sk WU A 28 6 TE A% Ji DAL 238 i i e
o 1 2 3 1 2 3
TP 0.75 0.33 0.43 0.88 0.04 0.30
TN 0.79 0.03 0.37 0.85 0.21 0.04
SOM 0. 69 -0.29 0.47 0. 81 0.18 -0.30
pH -0.41 0.43 0. 65 0.12 -0.85 0.13
CEC 0.71 -0.35 -0.35 0.31 0. 80 -0.11
Cu 0. 88 0.06 -0.22 0.55 0.67 0.26
Pb 0.57 0.09 -0.23 0.30 0.48 0.25
As 0.37 0.77 -0.31 0.15 0.18 0. 88
Cr -0.04 0. 80 -0.18 -0.08 -0.17 0. 80
FRAE(E 3.57 1.74 1.31 2.68 2.20 1.75
BTk % 39. 67 19. 36 14.57 29.75 24. 42 19. 43
ZRTTIE% 39. 67 59.03 73. 60 29.75 54.17 73. 60
6 100
9+ (a) Cu (b) Pb
.
4L
6 ‘—I—l 1 80 -
— e #
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Fig. 3 Potential ecological risk coefficients of soil heavy metals
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Fig. 4 Potential ecological risk index of soil heavy metals
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