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1.2 HEE9H

1979 4F, Tessierg sCieHIELRIVEH T ES )R
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FIFRIUR IR h 45 5 4 DAAEBERR B A S DUGRISE I 99
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SRR
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Table 1 Form contents of heavy metals in soils

L pES s B /M RKME SFHIE ¥ btz TREM (%) EHET (%)
As 9.1 KB 0.05 0.40 0.18 0.17 0.08 41.81 2.39
B 0.02 0.26 0.11 0.11 0.05 40.89 1.48
T #h 25 0.07 0.63 0.24 0.23 0.10 41.50 3.12
BARAMNES 0.75 261 1.42 1.39 0.35 24.48 18.89
AL EE 0.41 1.60 0.89 0.86 0.25 28.28 11.84
TR A 0.02 0.20 0.05 0.05 0.02 47.42 0.67
BRER 2.22 8.44 4.89 4.83 1.13 23.15 64.07
Hg 226 KR 0.55 5.42 1.66 1.40 0.93 56.22 2.11
BT AL 0.56 1.74 0.98 0.96 0.16 16.70 1.62
IR L& 0.39 1.33 0.90 0.92 0.13 14.98 1.47
PRI 4.70 81.90 12.73 9.35 10.24 80.42 13.84
AP 0.58 3.98 1.00 0.97 0.31 31.16 1.61
JEIHIR A 2.52 195.09 32.92 14.17 40.19 122.08 22.75
e 5.99 1421.83 141.03 47.10 240.19 170.31 57.81
cd 0.217 KA 0.002 0.020 0.003 0.002 0.710 70.99 159
BRI 0.005 0.412 0.052 0.038 1.013 101.33 23.55
IR EE A 0.005 0.167 0.036 0.027 0.825 82.47 17.17
BREEILAS 0.005 0.263 0.036 0.027 1.047 104.72 16.33
EepilRaTer 0.005 0.242 0.021 0.014 1.556 155.59 8.81
JEIHIR A 0.005 0.069 0.017 0.015 0.537 53.72 9.07
A 0.020 0.143 0.032 0.030 0.365 36.51 18.58
Pb 31.28 IR 0.02 0.27 0.10 0.10 0.04 44.76 0.37
B 0.15 1.59 0.55 0.45 0.29 52.59 2.06
IR LA 0.15 5.48 1.53 1.13 1.06 68.91 5.28
BREEMAS 0.65 13.65 2.65 2.25 1.82 68.70 9.02
AIEGA 2.90 30.92 8.07 7.05 4.16 51.62 27.92
IR 0.15 1.85 0.74 0.70 0.32 4357 2.73
BB 9.73 31.68 14.43 14.11 2.93 20.28 52.66
TE: Hg & RESAAN ug/kg: Pby Cdy As SR pglg: * 4@ & A BRI 4 L
JEARIA S REOHZEROR, o, BRIBASHOM AR 5+ &R FHBERE

Bk 170.31%, KEMIRAHMIAS 5 25k 122.08%.
CA7ER &R b R AR FACHASAEAE, TIE RN
0.052 pglg, HLUCh R AR Eh 4, (15 VRN 2
CdfE B TAs S h it & B e T HAb oo %, H&
TESMARS R AR, AIEGEE. SR
ANERE FRHEMN LT RZE 50N 155.59%,
104.72%, 101.33%. PO7EM R b R E DIGRIE AN T,
HUCEE NG BB ANS; LHEEENERR
B AR N
22 EERNEESESESENENMEEZEEMESTR

HJE TR AL LR R AT N R T S
PR AAAETT AT A, L IR BA P ot
PIADG, B EAE LI AR MBS M FOB &S 1 E
912 w3 R PR35 LUK ) B 2B 3 R 8 B M (1K
B R BRI, KEE. BTSSR
A G SNES B LR Y TEBR A, Y%
e, i NSRANIABE G B 4 K BRER A 4h A A0
ﬁﬂ%ﬁﬁ%ié%ﬁﬁ%m PR A T 4 R R

R, PERRE, RERMIREATIRYT, A%
ﬁﬁ%%% XA IR AR RGN AEEF R
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T e R As Fri . TOC Sr&Elan, As &
TS EBEIN (€ 2). As IR &S BN
JETHIRA S RIS As B2 EHIOCR, HALESR
BWohEN . B LD TOC S8, As I5mE

PLE &S B BN . As IIBRER LS5 A
RS RS As BRERFIEMILRR. E As &
I, PRSI As W e Mg
A As & RN IXERE T As &R
ALK IS R GRS TR AR

*2 TBEIEEEARZHEESEE (y) SHESE ) MTOCEE () WXXF

Table 2 Correlation between forms of heavy metal elements and total content of heavy metals and TOC in soils

JUH B ARSI R LB ¥4 e IS
As BT A A y =0.002 + 0.008 x + 0.037z 0.518 0.01
B b y =0.028 x -0%62 0.46 0.01
JEFHIR A y=0.1203 x + 0.4824 0.469 0.01
BRERSELA y =0.1618 x5 0.55 0.01
BAVEEE y/x = 0.3174z + 0.2631 0.55 0.01
PR y =0.4756 x 3% 0.91 0.01
cd I ASHE T A y =0.3487 x - 0.0143 0.96 0.01
TRIR #h A& y =0.0587 Inx + 0.1393 0.87 0.01
IR A y =0.0733 Inx + 0.1649 0.84 0.01
PRt y =0.1497 x 133 0.79 0.01
iaite y =0.032 - 0.003z + 0.024 X 0.27 0.01
Hg KA y =0.906 +0.002x + 0.314 0.71 0.01
B AT y/x = -1.9455 Inz + 1.9177 0.59 0.01
WRIR LS y/x =-1.7667 Inz + 1.7355 0.61 0.01
JEFHIR A y =0.03x + 6.8919 0.85 0.01
WA EE y =0.1269x + 9.0431 0.89 0.01
BRIER y =0.161x "5t 0.98 0.01
Pb TRER R A y =0.0922x - 1.0894 0.69 0.01
JEHRAS y =0.0075x " 0.76 0.01
BRAR AL AS y = 0.4774X - 5.3495 0.92 0.01
[ Rite y/x = -13.393z + 69.799 0.52 0.01

W Hg SR pg/kgs Pb. Cdv As &t #4704 pglgs TOC Frim i : % (i /r40).
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Chemical Forms of Heavy Metals in Soils and Potential Hazards to Ecosystem in Beijing Farmlands

CONG Yuan*?, CHEN Yue-long', YANG Zhong-fang®, HOU Qing-ye!, HU Sheng-ying®>, GUO Li®
(1 School of Earth Science and Mineral Resources, China University of Geosciences (Beijing), Beijing 100083, China;
2 Beijing Key Laboratory of Research and Exploration Information of Land Resources, China University of Geosciences(Beijing), Beijing 100083, China;

3 Beijing Institute of Geo-exploration Technology, Beijing 102218, China)

Abstract: In this paper, 96 soil samples in Beijing farmlands were studied for chemical forms of heavy metals of Cd, Hg, Pb and As by
sequential extraction method. The results showed that total concentrations of Cd, Hg, Pb, and As were much lower than the corresponding limits of
national standards. As, Hg and Pb were dominated by residual forms, while Cd in exchangeable forms. The variation coefficients of chemical forms of
As and Pb were comparatively smaller, whereas, the variation coefficients of each chemical forms of Hg and Cd were comparatively larger. The total
concentrations of heavy metals and soil organic matter content were the main factors that affect chemical forms of heavy metals. Cd was
comparatively mobile and readily absorbed by plants. The potential hazard of Cd to farmland ecosystem was serious.

Key words: Heavy metals, Chemical speciation, Influential factors



