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Single and Combined Aging of Cadmium, Lead and Zinc in Soil
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Abstract: The changes of metal speciation with time, known as aging, have been considered as an important factor in evaluating risks of met—
al pollution in soil. The present work investigated the single and combined aging of cadmium (Cd), lead (Pb), and zinc (Zn). CaCl, extraction
was employed to examine the bioavailable speciation of Cd, Pb and Zn in soils. Cd, Pb, Zn or their mixture were added into seventeen treat—
ments of soils, respectively. Soils were sampled at 3rd, 7th, 15th, 30th, 90th, 180th, and 360th day after pollution and then extracted using
0.01 mol- L™ CaCl,. The results showed that in the single aging the bioavailable concentration of all the three metals decreased sharply during
the first 7 days, then mildly from 7th to 30th day, and approached to nearly steady state after 30th day. The decline of concentration of Pb was
the most prominent among the three metals. In the combined aging, the presence of Zn or Pb significantly influenced the aging of Cd. Com-
pared with the single aging of Cd, concentration of bioavailable Cd in the steady state was significantly higher and incubation period before e
quilibrium was significantly longer in the combined aging in the presence of Zn or Pb. The presence of Pb increased the concentration of
bioavailable Cd more significantly than that of Zn.
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ARSOR S g 2 BAU A 718, X AR5 e 33
H g Jm S AR I E o g e BRI Cd
Pb Zn BRI, 0 BTG B 1 AR NS RIS 48 3 b
HAREAEAS, R E R R —ME A R0

1 ME#FTE

11 TiEHIEMBUSH

ARSI R A T BT\ KRR b 135, 28X
5 WP 2 mm B, L3RR TR SRR
B fiE , Jrikn T : (a) pH: 1KLL 1 25
(V V), 73 Bl 243 F B 5 1 pH 10 (757
pHS-3C, i, thE ), B FRE 1SO 10390 : 2005 ;
(b) ATEPEA HLE : I E 52 pH R YRR 0.45
pm JERRLIUESS , U] TOC AL ( Shimadzu TOC
5000, Kyoto, Japan ) 43#7; (¢ ) HIHEA P R mrd
R — WAL SE k1 (d) BB Sc#e i - R I8k
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ARMEFREGRIEM, 2G5 E M E=mWmE, H
ICP-AES ( Jarrell-Ash J-A1100, Colorado, USA ) 8%
ICP-MS ( PerkinElmer Elan 9000, Massachusetts, USA )
DSE 5 Cf ) RRL S i BERAES A ALBTFNES , 2800 7857
B4 B0 , FRLEE 73 M1 4% ( Malvern Mastersizer 2000,
Worcestershire, UK ) Jll 22 .
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RIS 17 AR, MR 3 A
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i, 00 2 ~ 3 d AR SER A E A, LIRS e R 1
TKe
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FEN RIS RIE S 3.7.15.30.90,180.360 d, 2%

LY RN . 2% %R T (Labeonco FreeZone
12, Missouri, USA ) 24 h Z{H 8 , 76 4 B A 54 v bF 155
(kb B R RO A TP R ) L 3 0.25 mm i, #R
B2 g 19 HHERESL BT S0 mL SR OB L R E
JIA 20 mL 0.01 mol - L CaCl,(pH=7.0), 7E1E . 20 °C
TR 2 b, BRJE LA 5 000 remin A B 20 min,
FIEWRZ 0.45 pom EBIESS  RALIT T 4 CIRAFE
ZIER, IR Cd. Pb. Zn £85I E R B
J& ,  FAAS ( Hitachi Z-8100, Tokyo, Japan )8\ ICP-MS
( PerkinElmer Elan 9000, Massachusetts, USA ) il %€ .
14 it

S 2k SR A SPSS 13.0 for windows  ( SPSS Inc.,
Wlinois, USA ) fEFIAYEGE T, B35 P 43 A 0 [l 14 43
Fro WEMIKER 0.05,
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2.1 TiEBMR

2 Bk Dy vk e, 3 pH Sk 5.3, Al VA AL
W&o 44.1mg-LY, AHLE S &N 17.5 g-kg,
FH & A5 ey 21.4 emol-kg?, F 4R EAE.Cd Ky
0.38 mg-kg™,Pb &y 30 mg-kg*,Zn & 68 mg-kg, Kk
i (0~2 wm) > 5.8% Bk % i (2~50 wm)-A55.7%,
kL& (50~2 000 wm) A 38.5%.
2.2 B—EUHN

Cd.Pb.Zn 45 5025 bifi & 055 1] 49 #E 3% 1 9 2D .
0.01 mol - L' CaCl, $2& HUHI e I 5 5 4 J& XJ A ) i A
RS M ER VAR B, Ca RERSHT T4 ) DL S 158
%) 7 ER IR, 3 A2 TR 0 AR AR R WA
HELEEMFE ) K, 2SR RS BT i T
4B XY A SIS Tz AT L A RGS
T4 JE VR 5 2 AR s ] P A O 56 22 48— 48 BRIk
PREL(y =A xexp (—xt) +y) UG, ZRGHIEMAT
RS e 0 2 N TRRE B 1 2R i FE
FKF-0.05 F A T A B E NG 2EE
KERBME 1. & 2.8 3 ik, Cd, Pb.Zn FE—#1k
M 25 KRB, ARSI BEEAE IR 7 d P
/N,7~30 d NI/, T 30 d UG HRE R TiE,

F 117 ANAEBAPMNNEEERE Mg kg™
Table 1 Concentration of Cd, Pb and Zn spiked with soils in seventeen treatments(mg- kg

&AL AL 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Cd 1 5 25 0 0 0 0 0 0 5 5 5 1 25 5 5 5
Pb 0 0 0 0 200 500 1250 0 0 0 0 0 200 500 1250
Zn 0 0 200 500 1250 0 0 0 200 500 1250 500 500 0 0 0
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IRRIA S AR R AR B i 2 v T H— Ak ak
N, I HAR RIS R AEL 1 (b)) AR,
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30~60 d NZEME /N, T 60 d LUGHIEA BTiE,
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Figure 1 Single aging of Cd, combined aging of Cd-Zn in the
presence of Zn and combined aging of Cd-Pb in the presence of Pb
Dependence of extractable Cd concentration on incubation time is
described by first-order exponential
decay function. R? indicates regression coefficient.
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Figure 2 Single aging of Zn
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Dependence of extractable Zn concentration on incubation time is
described by first-order exponential decay function. R? indicates
regression coefficient.
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Figure 3 Single aging of Pb
Dependence of extractable Pb concentration on incubation time is
described by first-order exponential decay function.
R? indicates regression coefficient.
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