L B R
GEOLOGY IN CHINA

937 B2
2010 4F 4 H

Vol.37,No.2
Apr.,2010

EARFRIEEERETE
HFERS KBS

RUOFERT D BRI R REE

(1 BREZFFRTARE AR IAESALN, T & FE 050031;2. FPAE R TRZITALE, T &K IE 050021)

RE B WIARTEMRA L ¢ M E S EICRIEE S MG 500, B85 B S H I 91800 T 4% H 4
8

JE TR AE LR I MR AL 22 AT | 2B B A SC R T O vk X B TR OT R A AR

545 K43 pH TOC B

RAETEAT 23 HT T AT HH R <5 s o0 38R A8 & B S IO A 32 A B i s | T L5 8 pH  TOC IR A 3 DR &% |
XONRIZ B SR U R T R R AR A A R A T B R

x # 'ﬁl*ﬁ%i,i%%,ﬁﬁ?&,ﬁ&ifﬁ,ﬁgﬁyﬁ
FE YK S .P66;P595 XHIRER . A

— ok IE, R IT R A AT DR BRI
PR EAR A (EANRE LR S R e 19 2R 2 G
FE WO EERIUR HA AR AR E  ARE
A G m M PR T O AR A RON AN R, R
WAFMBEREA LRG Wi — RSB e fl
Ja A ML ST T L A SN E SRS
P e G B R ) 4 R N SRR | A
SN ERE, A8 Ee RS8R E
ARG I G AR L I, F 58 4 AT K
AR SO A MR A RN R BA R B,

AR SO A R FARF ISR R P 8 R G R T
RIS E NG5 0 0 B8 I S BRI, ¥
Ao A5 G R TR AR L R R AT A
RIZH B R ICR 5 YA R IR
1 ME5ET5k
1.1 AREEFR

BIF5E XA TN AL A AR, 2K e I # vt 1 R
BN, LM L B ik S R P X e e, A7 B IX
) Rl e 2 B LR R L A A T T

%5 B #1.2009-11-05; 3 B B 85 .2010-02-03

XEHS.1000-3657(2010)02—0508—07

PO T PRE WRE SRS R 8 B (1), Ak
FR:117°31'~119°19'E, 38°55'~40°28' N, 1% X &£t
by DX B AR @I 7 AR 7 RVEE R B M, Tk 8k
S AR E A% X R L YR 1
AP OR A W Ab R R
AL KR A5,
12 HRXE

Fie v [ b o R A S 22 H A R A 2 1 A BT
PR RGCRETLART AR HAR R 4R % 5T
DXAN () 1 i 0 7 5% | A2 SSOULRRAE | b
T a5 AR X T Do, TIX
AL T FFE DCALER , Jm el 1l | b X, 5 0 20 HE A
YL R FBE R — vh B o 32 IS il
- FAE S T XA T A58 X a3 s Ll b A — af R
SR R B WA SR Y, R A I £
b E, EEAE ] XHRERR LR 23 78 11
DORBEM AR T FE M 39 7 (K1), MR T RAE R ME
fF DU A] SR A A R S A B 0~20 cm VI BN R 3R )2
+., FERCRERESERT AKX AR &
20 Hfi i T Py ik 525w AT

EETUE LA BUMF 5 i b5 08 2R & 7E 00 H | 02648 4Rl 5T 25 550 H (200414200007) %81
YEE B 2830 | 55 1958 4FAE | 2047, 2 NS bR Ak 2% Rl 3 5T (19 BF 5T ; E—mail : wen1oul@sina.com ,



ERYESE TR

ZRSCHESE BRI R M B U R M AF TR TR &S B AT v e A 509

Y @ 777 e | i REES

K1 MR LR AL

Fig.1 Sampling locations of root soil
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*1 REALHEERTEFRRESSHITSH (N=62, 21 mg/kg)

Table 1 Statistical parameters of different forms of heavy metal elements in root soil

s o B ) W PRI Y SHEHL e
JLH i - HEA e EarieS ghes s
T 0013~044 0002~031 014~1.56 013~103 134~825 0.16~142 0.83~243
Cu ¥ 0.135 0.151 0972 4950 3820 0539 10637
AFEH 063 0.54 038 043 033 0.50 051
Fielc| 0076~051 044~1.08 064~321 281~11 295~26.1 1.05~52 53~715
Zn ¥ 0263 0526 1510 5535 10869 2602 39747
AFEH 033 0.19 044 026 040 036 041
Fielc| 0029~0.11 0046~092 011~129 03~198 028~453 0.52~331 36~423
Ni i 0.059 0378 0630 0877 2068 1.749 15790
AFEH 0.29 051 035 034 056 036 052
BiEiiE| 0012~0058 0.02~036 034~053 014~2.75 06~5.17 0963 172~143
Cr HifH 0.030 0217 0410 1.129 1570 2388 52782
AFEH 035 0.19 0.15 034 047 041 042
Fielc| 0007~124 0002013  0024~0468 0382448  0.149~218  0001~0079 14598
As i 0.056 0.034 0117 1.100 0549 0.020 4680
AFEH 0.4 0.71 0.69 039 053 0.83 043

Pletie| 00001~0.0082  0009~0079  00023~0073  0008~0079  0.0014~0029  0001~003 0.008~0.141
cd Bl 00022 00238 00299 00256 0.0131 00107 0.0320
ARFHL 0.63 0.57 0.56 045 054 0.53 063

Y 0.014~0.059 0097~0720  0068~9230  0520~12.800  0008~1090  0200~0940  3.410~22300
Pb B3] 00334 02036 23885 2.1930 3.5647 06746 12,6746
ARFHL 025 047 0.64 0.69 071 022 031

S 0.0002~0.0029  00006~0.0033  00004~0.002  0.003~00192  0.0006~0002  00019~0.0233  0.006~0.23

Hg Bl 0.0007 0.0009 00010 00073 0.0013 0.0093 0.0347
ARFHL 0.67 0.54 028 038 023 048 093
(K iR 0.69) 5N, FRZ E &R TTEMNA RS BHERES &8 SRHEA

HEEBIUCRMREEMAE  MANSEGE 8 & SRAVE S BRERESE T A R E 1
BATE e L pIER, HrpaREAN S 4, SMESETENARES TR Cd kM, ik
Cr GHE MK, iK90.19%; Cd Wi/, LN 40.56% , H UK A Pb, ik 12.08% , B Cd . Pb JLE 1Y
2331%, Cu.Zn.Pb TREMEMEMME T SR AWHEEEE EWA SRS LSS FEER R,
AR, RIRA 18.02% ,17.79% ,16.40% ,Hg T~ Cr Ni,As.Zn Hg.Cu ¥ LASRME S 3, H 4 Fifa
di bl AU 2.36%, Hg TR MBA LG G BN EZMIGTE o0l b, R LG F M

S e Bl R R, N 16.85%, HiCOh Ni Al Cd, i’i‘/l\o

ﬁj\%ﬂﬂﬂ 8.11%H1 7.79%, MNAE 5 RBUKF ,Hg JTLE % 2 BWtiEPESETEZANENEZSM
EEEERNLRREEK, IS 0.93, 221 2EF T LB AE AT LA ZLLN TR
EEBEIILEN 7 MIES S, KBS, B TIERE SRR I —E R U 1

B RSB TN LR RE 2 W BT RORE, M G R i AF 7R S e B IR A
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Fig.2 Distribution of heavy metal forms in root soil (based on average value)
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Table 2 Correlation analysis between effective content and total heavy metal elements

ey Cu Zn Ni Cr As cd Pb Hg
KA 0.624%% -0.4% 0.456%% 0.449% 0.317%* -0.019 0.214 0.67%*
B 0.355%* -0.46%* 0.585%* 0.554%% 0.284* 0.451%* 0.091 -0.062
KR5S 0.357%% -0.203 -0.032 -0.195 0.215 0.564%% 0.191 0.592:%*

TE .o Ml 2300000 p<<0.05 Al p<<0.01 K RFHIG,

#3 RELHPEEREKESS pH.TOC X5 (N=62)
Table 3 Correlation analysis between dissolvable content of heavy metal
elements and pH and TOC of root soil

JLH Cu Zn Ni Cr As Cd Pb Hg
pH -0.178 -0.083 0.266* 0.176 0.177 0.56%* 0.070 0.3*
TOC 0.26%* -0.05 0.143 0.029 0.223 -0.008 0.053 0.112
F4 REATHEERBFIMSS pH.TOC X2 (N=62)
Table 4 Correlation analysis between ion—exchange content and
total content of heavy metal elements
JCHE Cu Zn Ni Cr As cd Pb Hg
pH 0.058 -0.337%* 0.146 0.066 0.33%* 0.153 -0.261%* 0.05
TOC 0.043 -0.133 0.056 0.04 0.396%* 0.289* -0.040 -0.019
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®5 REALHECRERHRERESTS pH.TOC X2 (N=62)
Table 5 Correlation analysis between carbonate bounded content and
total content of heavy metal elements

JLH Cu Zn Ni As Cd Pb Hg
pH 0.15 -0.317* 0.111 0.018 0.145 0214 -0.038 0.166
TOC
0.173 0.217 0.134 -0.089 0.318* 0.363%* -0.059 0.001

TE .« s s 230000 p<<0.05 il p<<0.01 KP SFAH G,

[ A G OC R 22 Ok,
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An analysis of the modes of occurrence and validities of the heavy metal

elements in soil of eastern Hebei plain

LUAN Wen—lou', LIU Hong—wei', WEN Xiao—ya’,
DU Jun', LI Zheng—ning', CHEN Zhi—xian', GU Hai—feng'

(1. Institute of Natural Resources and Environmental Engineering, Shijiazhuang University of Economics, Shijiazhuang 050031, Hebei, China;

2. Sinosteel Engineering Design & Research Institute, Shijiazhuang 050021, Hebei, China)

Abstract:Based on statistics and analysis of morphological content of eight heavy metal elements, the authors

tentatively summed up the composition of their morphological characteristics and analyzed geochemical behaviors

of these heavy metal elements in soil. The correlation between the effective content and the total content of

heavy metal elements and pH, TOC of the soil are conducted by using the method of correlation analysis. It is

concluded that the effective content of heavy metals is controlled not only by the level of the total content but

also by pH, TOC of the soil. The results obtained provide a theoretical basis for the scientific and rational

assessment of the topsoil.

Key words: root soil;heavy metal;morphology ; validity ; eastern Hebei plain
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