SR B R
GEOLOGY IN CHINA

36 B 6
2009 4 12 H

Vol.36,No.6
Dec.,2009

i % 32X T EPRIBMEFERLS
REEWEREHR

HEZ! @EA \RE' BEE! £TXF°

N EHERF RERFFR LEERT | TR 40071525 FRLFHRHFEF A, LA RAE 257091)

RE . RMESRS B T HIRTT S S8 X B3P Cd BTE A i KO 5 550 Cd R SE R 45 R &
W W9 X R IR B S Cd i U RIS Cd MR AR R R IA S Cd > ANUA G Cd> BT AR
B Cd > MMHBLAE Cd > ALY EEGE Cd> KIED Cd, HP s HEER ) 22 CA(BAKIEE Cd e
TR Cd) LEELR . Cd 18 2 HErP A 401 15 - 38 v i Wy BRI RE BoBohr 5 s DIAR OC . i7e 23S cd ',
BT Cd BB A BE BT X LR ST Cd 15 R L2 B BRI & S B X IR 2R

(Egii
X B RS KX, CAES WA, S E
FESES . X1715 XERFRARRD . A

W5 S IX, ATEIR T IX 5 TR £ A X
MG AR AL, 2 b T e | Tl AR Al 5 251k
1 TP A O BT B R R Y SRS AR I S S A IX
HARGERA TR, S Z I RE = ) 3 4 & 3%
ORI N I W S DD E S L R (7R
P EHT, BT XA T e o R A T IR
FEWI I 2 SR R R A Ik & SR X R
A2 E T E P IS S X IS R LS
TR DX A R BT T B A AP IR B ok AR
W 281 ) 39 T R G 5% Fof A ) i ) B

R 3k 2 5258 DX 5 A2 R T 2 DL+ 3
R 3 P G U B TS gAY Dy 29T 2R 45 W S R
5 AL X M SR W) R O R B AR SO
THRTT AR 2 SR IX, BEFES R Cd
WA IR 25 I R R S R B2 MR, X 3 R (9 3R 8587
e Wi 12 FO3T A A e HAT B RIS 5

%5 B #5.2009-03-09; 2 [E B #8 . 2009-10-19
EE£WAB . BHR AR SRITHE (40701179) % 8,

XEHS . 1000—3657(2009)06—1413—06

1 MRS I

1.1 ARXER

F 5 DX A5 F 7 D T b A% DX P4 R 3 2 Bk
MR TR X5 R B S R A S A BRI IR R T
15 km>, A 578 1 HE R “ & S B2
2 30 3872 — 2003 RN A FE KT AL
SR TR, 2006 4FA 2240k 323 4, KL/l
&2 JER T 98 BERC A = KA A XS
TR ZE KA, AR FRIK EAF 1000 mm ZE 47, Hb
ECTI R — S b R RS
Lo BCETFCET 1% X — 8% S KA ARl - H A
FRATS LA Sk el b Ay =
12 HMmRE

SKAERFR] R 2007 4F 12 A, 7680 S B al X 5]
il 2 km> JEFENAGE T 6 RS, RETEMRX

TEERN A E 2P 1982 4F4E Wit A | 32N FE - B FK 5T, E—mail : fzdu@163.com

WIEE A, % 1954 4F4 2%,



1414 h =

i

i 2009 4F

WA A, BRI AR S (2R S ) T '
AT RAE | FE R SR N R A 5 A DL A
B AERE G RIERERTE 2 kg DAL E SRR ok 3
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0.25 mol/L NH;HCI, T (50+0.5)°C, [H] ##& 7% 3 h,
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Table 1 Some physical and chemical properties of sample soil

% e A CEC HHUR BRERES  lFeE BRI I 57 (%) YyELPERG
5 b (g/kg) P (cmol/kg) (%) (%) (mg/kg) A prig A piip A Hi<0.01mm
1 Bt 1.33 4.64 17.36 1.69 0.35 69.33 31.17 46.45 22.38 68.83

2 Hofi+ 1.29 453 19.08 1.02 0.98 64.98 18.97 66.12 14.90 81.03

3 Hoki+ 131 7.20 28.99 1.95 1.92 59.67 24.74 54.38 20.88 75.26

4 Hoki+ 115 4.55 20.08 2.97 0.75 72.81 21.94 58.65 19.41 78.06

5 Bt 1.10 4.90 27.06 1.72 0.69 60.61 3345 51.59 14.95 66.55

6 e A 123 5.60 22.47 1.38 1.49 60.85 4234 4596 11.70 57.66
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Table 2 Different Cd forms in the sample soil and contents of Cd in vegetables

T H¥ KR B TR 4 A BRI G A A HHURSLS A
T (mg/kg) % (mg/kg) % (mg/kg) % (mg/kg) % (mg/kg) %
1 0.000 0.10 0.065 18.14 0.016 4.56 0.009 2.39 0.045 12.62
2 0.006 1.01 0.084 13.83 0.025 4.13 0.013 2.21 0.336 55.02
3 0.009 1.87 0.055 11.70 0.039 8.35 0.002 0.46 0.278 59.75
4 0.005 0.80 0.088 14.51 0.047 7.75 0.007 1.07 0.071 11.67
5 0.000 0.00 0.031 10.16 0.009 3.07 0.024 7.84 0.034 11.25
6 0.008 2.57 0.063 21.66 0.036 12.45 0.002 0.84 0.037 12.54
iy 0.005 1.06 0.064 15.00 0.029 6.72 0.010 2.47 0.134 27.14
ke BRI A NH4Ac-Cd B [ Rif]
i (mg/kg) % (mg/kg)  (mglkg) % (mg/kg)  HIRF/% mERY
1 0.222 62.19 0.357 0.073 20.57 0.133 166.59 0.37
2 0.145 23.80 0.611 0.110 17.97 0.186 272.64 0.30
3 0.083 17.86 0.466 0.064 13.78 0.130 160.79 0.28
4 0.390 64.20 0.608 0.107 17.64 0.172 244.48 0.28
5 0.207 67.68 0.306 0.057 18.67 0.094 87.36 0.31
6 0.146 49.95 0.293 0.076 26.12 0.180 259.92 0.61
Ty 0.199 47.61 0.440 0.081 19.12 0.149 198.63 0.34

A Cd > AR A cd> KBS cd, sk
AN T 33X 5 WS AR A O A5 B ) 25 SR — B (A 2
BN FESUANREASAHE, Hbh D THMY
W Z e s (AR KIESME FeHmE) HEl
15.00%, b B AR AR PiA% 05 S0 5 1 58 pH X
L0+ KA Cd HRMEmW, LU LA Cd &
WEBE ST, BEE L pH AR KR E T
e, T4 pH KT 6.5,Cd XE & R 5 e F A N
A Gy A e L AR AR B SRR A 5t JF AR 5 e B
] RPN MU, Rl E BN SRS Cd &
o STLART LA e o A B IR R pH (B TR
I AILBRE A HLTE S R BEAIL Cd MBS fa
22 BEHPCAHEE

BEOR (B Cd TRAS R IE 2, NFE 2 1L
i, B%H cd Fa M TER 0.094~0.186 mg/
kg, FHIME 0.149 mg/kg, B EF T Cd & =S Cd
A ah TLAEFRE (0.05 mg/kg) AT LG, K3 6 14
B AR Al AR AR -2 AR 3O 198.63% , Hx 5 1Y
AR RIEF] 272.64% , K ILHF 5T X B8 45 b Cd & 48
P ) R T EE NI N T DT 2 AR XY

IR,

IR IX B Cd TR E ERE (53
Hed i/ HHET Y Ccd )1 S5k BT
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T Cd e EkvtE TR EMYA X, J—T
I ] e 5 4 pH K, Rl P4 &4 Cd,
BRERSS G Cd 55 THAL R B WA R B 1 52
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- 5 B RN Ak 1 I R ) 4 TR R A7 AR TR
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IEAHERR,

2.4 T EH CdHMEMERME

X5 Cd 5 NH,Ac—Cd #F 17 40 ¢ M 4 i
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1416 i [

i 5t

2009 4F
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Table 3 Correlation coefficient between the content of total and different
forms of Cd and the properties of soil

#ACd A CEC  HUR GRS ik pH kL Bk Hih #ﬁiii
\SEA
o 0.132 -0.300 0311 0.002 0.517 -0.191 0.924%  0.898%F 0252 0.924%*
KR 0.359 0.253 0.052  0.879%  -0.305 0.625 0.165 0.295 -0.204 0.165
BT A 0.326 -0.713 0.199 -0.099 0.696 -0.361 -0.543 0.543 0.121 0.543
R A& 0.089 0.027 0.533 0.544 0.228 0.354 -0.238 0.226 0.075 0.238
BEEMMEEE -0.569 0.090 0.215 -0.563 -0.103 0.514 -0.055 0.193 -0.244 0.055
HHURE G & 0514 0.128 -0.334 0.470 -0.222 0.331 -0.704 0.744 0.080 0.704
B 0527 -0.453 0.760 0.644  0841%  -0.645 -0.205 0.105 0.233 0.205
NHiAc-Cd 0.088 -0.666 0.142 -0.198 0.649 -0.524 -0.614 0.724 -0.068 0.614
Hox o FoR BEKTE 0.01, * R B EAKTIL 0.05, FER,
F 4 NHA~Cd 5&FE Cd MHEXIER
Table 4 Correlative matrix of Cd forms with NH,Ac-Cd
TR SRtz
HIEA Cd KR BT AT LB BRiA NHiAc-Cd
LR LR
IKVES 1.000
BT AL 0.383 1.000
IR A 0.779 0.596 1.000
BRESAMLE O 0.715 -0.458 -0.784 1.000
ANEEES 0.579 0.318 0.192 -0.130 1.000
i -0.410 0.398 0.217 0.122 0516 1.000
NH4A¢-Cd 0.277 0.938%* 0.458 -0.160 0.348 0.450 1.000
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Table 5 Correlation coefficient between the content of total and different forms of Cd
and the contents of Cd in vegetables

#IE Cd KEE  BETRHE BMRHSOE

BHEAAMG OGS ANges ES Eoks [oEa

KIER 1.000

BT A 0.383 1.000
RS G 0.779 0.596 1.000
BRAMMEES 0715 -0.458 -0.784
ANAES 0.579 0.318 0.192
Bt & -0.410 0.398 0.217
s 0.363 0.779 0.502
B 0.603 0.872% 0.617

1.000

-0.130 1.000

0.122 -0.516 1.000

-0.139 0.637 0.322 1.000

-0.529 0.295 0.112 0.534 1.000

(2)Cd TE T BB 531 5 Wy SRR L B A
B R Y, FLAR N IEA DG B R ES 5 K4 Cd | i
BRI Cd 2 IEM G

(3) W 1 mol/L ) NH,Ac HEBUEE {6+

Cd Hk i 3 Cd A A B RATATIY 1045
A Cd ' F#E cd 5 NHAC-Cd bl i
F A OGP B v 0 A A Rk

(4)TIFFE X B2 (5 %) "H ) Cd & 2 AR ™
T Cd V5 4L © XIS X 6 S 1 4 A AR 7 T R
BPEMNRE, R e cd 5 IEPSIES
CAd R G (EF) T cd &5 L5t
BETEHE Cd 2R EHIEMHX, XHREHATE
TR Cd BAB S WA A M BUCRICH
BTN AR I & 3CHE X 25 A4 B, DARRAR L3
Cd A ENE,
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Modes of occurrence and bioavailability of Cd
in soils of the urban—rural integration area

DU Fu—zhi', FU Wa-li', ZHEN Xiao—jun', DUAN Zheng—feng', WANG Su—fang’

(1.Soil Laboratory, School of Geographic Sciences, Southwest University, Chongqing 400715, China;
2. Dongying Vocational College, Dongying 257091, Shandong, China)

(URIA) in

Chongging were studied by using the sequential extraction method. Relations between the forms of Cd and the

Abstract : Characteristics of chemical forms of Cd in soils of the Urban—Rural —Integration —Area

extent of metal accumulation in the asparagus lettuce were analyzed. The results show that the soils and the
asparagus lettuce in the study area have been heavily polluted, and that different forms of Cd in soils are
distributed in order of RES > ORG > EXC > CAB > OXI> WS, with the active exchange state Cd accounting
for a relatively large proportion. The major factors aftecting the chemical forms of Cd in soils are physical clay
and powder content. Regression analysis shows that Cd in the EXC form has relatively high bioavailability. The
Cd pollution in soils and vegetables has become rather serious in the study area,and thus this paper suggests the
strengthening of the environmental management in the URIA.

Key words: Urban—Rural—Integration—Area; cadmium form; bioavailability; asparagus lettuce

About the first author:DU Fu —zhi, male, born in 1982,master, engages in soil environmental and water
environmental research ; E—mail ; fzdu@163.com.

About the corresponding author: FU Wa—li, female, born in 1954, professor.



