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Fig.1 Geological sketch map of the study area
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Table 1 Basic statistic parameters of heavy metal concentrations in soils

#z1 TIEEEEAHZEARITSH (mgky)

KAEEL et Cu Pb Zn Ni Cr cd As Hg
SERAE 22 22.9 60.5 24.5 61. 47 0.13 7.07 0.038
=)

N I /ME 3.2 9.90 10.7 2.7 6.3 0.02 1.02 0.005
I KAE 140.8 248 413.8 277.1 1053. 1.98 21.38 0.370

(N=3378) o
b 9. 49 6.31 23.05 12.03 28. 34 0.12 2.52 0.026
R 0.43 0.28 0.38 0. 49 0. 46 0.92 0.36 0.68
RESLIE] 19.8 19.5 52.8 24.6 61.28 0.08 7.36 0.015

. . f/ME 2.9 8.2 9.5 1.3 10.7 0.03 1.25 0.005

UERE
I KAE 95.1 39.7 104.8 61.4 168.8 0.44 34 0.09

(M854) o
b 9. 10 4.65 21.47 11. 50 23.02 0.03 3.49 0.009
SR 0. 46 0.24 0. 41 0.47 0. 38 0.37 0.47 0.60

RESREE SIS I L. 11 1. 17 1. 15 1.00 1.00 1. 59 0.96 2.53
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Table 2 Factor analyses of total elements in topsoil of eastern Hebei

JLH Fl F2 F3
SiO, -0.869 -0.219 -0.309
ALO;3 0.863 0222 0.007
Ca0 0478 0.101 0.617
MgO 0.799 -0.076 0.426
Fe;03 0.938 0.088 0.006
K20 -0.082 -0.170 0.012
Na,O 0.171 -0.160 0.647
Cu 0.788 0311 -0.095
Pb 0.488 0.364 -0.030
Zn 0.822 0.289 0.001
Ni 0.893 0.025 -0.006
Cr 0.694 0.019 -0.020
N 0.200 0.747 -0.262
Cl 0.131 -0.173 0.781
C 0.024 0.776 0.112
-0.016 0.057 0.796
Ag 0.097 0.072 0.020
cd 0.248 0.141 -0.064
Corg 0.333 0.781 -0.003
As 0.639 0.177 -0.050
Hg 0.072 0.599 -0.049
Au 0.187 0.047 0.007
P 0417 0.599 -0.032
R 30.256 13.343 10.534

F4 F5 Fo F7
-0.071 0.039 0.038 -0.131
0.115 0.114 -0.072 -0.026
0.022 -0.073 0.052 0.305
-0.011 0.026 0.095 0.220
0.099 -0.099 0.062 0.111
-0.009 0.867 -0.132 0.144
-0.082 0.512 0.253 -0.180
0.150 0.047 0.120 -0.014
0.574 0.100 -0.209 0.144
0.309 -0.016 -0.092 0.219
0.018 -0.196 0.276 0.081
-0.085 -0.181 0.503 0.020
-0.062 -0.204 0.123 -0.220
0.026 0.218 -0.084 -0.134
0.070 -0.114 -0.108 0.256
-0.003 -0.169 -0.024 0.012
0.811 -0.031 0.125 -0.009
0.046 0.122 0.032 0.814
0.152 -0.130 -0.218 0.178
0.192 -0.353 -0.411 -0.038
0.399 -0.046 0.123 0.083
0.433 -0.124 0.625 0.046
-0.059 0.190 0.326 -0.141
6.830 6.388 5.561 5.028

K, R S10,,ALO, MgO “F1E N + 3 [ AR IE
MUARFIE TR 79 BEIR ARSI Hy 3 98 b BTV B i
5 g BATE SUIR 2 o0 R R0RE SRR R, X5 Fl
P B RS AR FL AT LA FZROR TR 7 | 3%
ARUAEICERIE T A BB, AR T - e B AR
AF A S H R IEZ N a0 71545 18
R IR AR B B PR X, KRB R
T RIS A T YT (1 ) T VA S < T G A AR X
AR 53 3t DB A M 8 e (8 DX, GG o L X
T S 1 7 X ) K AL T i) S i 1 A VG 1) AR X
F1 740 R BERO I, X 1 40 1 Ff i R
W1, MHOTE M SR SR A T LR
LR AL S 25 UTAH G YAl 7K 28 Xk & 1 Tl it A
Pz HEAR W B B o ARE R AR K F1ARMEIX S
TEK RS A AR & T E N Si0, & 4, Hot R
ez RBIGE XYL BL g™ E L AR R A P F

FEULH] T FARHLIX Ni Cu ., Cr B F B4 1 X8k, If:
Fe X 3 M E AR L AR E | X 5 ABIE
R — 20,

FHF F2 35 N.C.Corg Hg P 55 5 FiILHE |
F2 TEWF I8 X &3 A — K E w4 i, B PN
B h AR IE 32 243 He A AR B i 3 WL 43, C Al
Corg F/n T B AW EME, BTl F2 W F % —E
FEEE bl IR T AR & 2y, it AT 55 e
MRV AR AT BB EVE IS5 R, T3 Ah R2
FERELL G B IR A MY B (A X, o
M — R I — R — R AR T T R R A S P
A, BEkiR 4 Tk 2R N Hg 19 BRI B
BT i A KR A B K Tl it
T C.PAEITE M K LU 5 W2 A AR b il X
B Bk S AR AL, 22 IR R S HE O i He
TR, KL F2 MR IR N B A e o8 X 48R3
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An analysis of the sources of heavy metals in soils of eastern Hebei plain

SONG Ze—feng', LUAN Wen—lou', CUI Xing—tao', LI Sui—min', WANG Wei', LI Wei’

(1.Shijiazhuang University of Economics, Shijiazhuang 050031, Hebei, China;2.Shanghai Bangde College, Shanghai 200444, China)

Abstract: This paper has conducted a comparative study of the content of eight heavy metals in surface layer and
deep layer soils. The sources of heavy metals were analyzed by factor analysis. Seven main factors were selected,
and diagrams of factor scores were drawn. The results show that Cr comes from two sources: one is soil parent
material and the other is mining pollution. Agricultural pollution is the main source of Hg in eastern Hebei plain,
while in some areas, Hg is mostly derived from metallurgy and traftic. Cd is deposited in Tanghai County by river
transportation, Pb results from mining pollution, and As, Cu, Zn, Ni are rooted in local natural background.
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