527 5 3 W) 70 I Rl » Vol. 27. No. 3
2006 43 }] ]‘NV[RONM[‘NFA[ SCIENCE Mar. , 2006

B L FRIREMEAREKI Ca™ AR M 5 MR %R

EI5, BT, EARNY

(1 A A Al A 2 5 UR AR BERE ST, M ut 210095)

T R ORI X B8 AT TG G R I 2, R SV W B T AN [ A A R S AR T G R P R R B
FUAFRVBCRS: pii. 285 B W), AS [DRAR S AT S A X Cd™ (W RS 35 £5 45 Freundlich J7 F, +*"il,UJ FEfF 2R K AT 152~ 503 2
Téi), LIRS 2 20 R 90 g due . B A SR AR Ca® (1R B kA o g rLﬂ:-’s’,t;. b CEC 5 # ARG AR E A cd
AR pi A (), RRE 2 0 A #0R 8. 4% , T LA T~ JL e kAR (1 1l T S 1A, dx s g '/L“flJ-UJJ J’fﬂfflllfll FAF T T G R k2
AT 0 FGIOW OB b 2 B e

SR KRS s CA™ 5 WA e s T A 2 A T 4

FESHS: XI131.3  CEERIAE: A ILEHS: 0250-3301( 2006) 03 0590-04

Sorption and Desorption of cd™ by Size Fractions of Micro Aggregates from a
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Abstract: Size {ractions of micro-aggregates were separated from undisturbed soil samples from a paddy soil in Taithu Lake region,
China. The H()I]ltl{)ll and desorption of Cd** by the particle separates were studied by using equilibrium adsorption method.
Adsorption of Cd** by different size [ractions of the micro-aggregates fitted well the Freundlich isotherm, as being well reported for
the bulk soil samples. However, much lower K values ( between 152 to 503) were obtained than those reported for the bulk sample.
T he size fractions of micro-aggregates differed in K and K j values, being high for the coarser fraction and the clay fraction. When
desorped under 0. 01mol* L™ ' CaCl,, only 8.4% of adsorbed Cd was removed from the clay size fraction, indicating the clay fraction
has the most strong capacity for Cd adsorption. The adsorption capacity of the size fractions was dependent of the contents of
oxyhydrates, SOM, and correlated well to CEC of the fractions. The findings here may be helpful for understanding the microscale
soil process of heavy metal mobility in field conditions.
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Table 2 Basic properties of the separated size {ractions

of microaggregates
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fmm A4 # 9% lgrkg ! lg kg ! /emolkg” !
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< 0.002 8.3 18. 688 36.072 49,994
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Fig. 1 Adsorption isotherms of Cd** in the size

fractions of micreaggregates
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Table 3 Parameter of Freundlich adsorption of the size fractions

G= K"

K41/ mm X Vn 72
it 260. 7 0.5836 0.9987
2.00~ 0.25 232.95 0.5689 0.9978
0.25~ 0.02 186. 73 0.676 6 0.9979
0.02~ 0.002 152. 67 0.6628 0.9955
< 0.002 503. 6 0.5629 0.9739
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Table 4 Relationship betw een adsorption and desorption

Fid/ mm R - e e Ay R’
Ji A y=0.4427x+ 15.284 0.996 4
2.00~ 0.25 y= 0.407 7x + 38. 880 0.9884
0.25~ 0.02 y=0.378 5x+ 57.854 0.9727
0.02~ 0.002 y=0.403 3x + 52.382 0.9817
< 0.002 y= 0.061 4x+ 29.359 0.7922
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Table 5 Desorption rate of different micro- aggregates
Fiidimm 5l 2,00~ 0.25  0.25~ 0.02 0.02~ 0.002 < 0.002

BRI 4 % 45.6 44.3 43.3 45.6 8.4



3 N S R 593

Em]‘ﬂlﬁk T ks Pk A A ML ot Cd* soil organic matter using particle size fractionation after

\; ﬁ: H: |1-‘J ”X{ |§” physicaldispersion treatment [ J]. Analyst, 1995, 120: 741~
745.

3 gﬁi@ [ 6] Wilck W, Kretaschmar S, Bundt M. Metal concentration in
aggregate interiors, exteriors, whole aggregates and bulk of

( l) ./i\n |ﬁJ *—‘l%lg’ HJ‘J?& r7ﬁ gﬁﬁix‘—f Fﬁ%ﬁ I‘I‘U l&m‘iﬂﬁl& Costa Rican soils[ J]. Soil Science Society of America Journal,
PR A7 122K I 2 52, 3C Bl < 0. 002mm b f& 1999,63 1244~ 1249
[:.J’ 2.00~ 0.25mm ;,KZ 0.02~ 0.002mm ﬁ{& Tl_& [ 71 Materechera S A, Kirby ] M, Alston A M, et al. Modification
G A 3 241 ) T 4 B g T H‘J’ a6 ) 51 CEC i of soil aggregation by watering regime um]‘ rfml grow ing through

beds of large aggregates[ J]. Plant and Soeil, 1994, 160: 57~
U 28 AE A Bk 1 B S M AT G 66.

(2) E]’yl‘_l—iﬁff;ﬁ 4 gﬁﬁﬁ?.ﬂz Jos W% B ff“J 1T )‘J Al g [ 8]  Qian Jin, Shan Xiao quan, Wang Zi jian. Distribution and plant
E%/‘E ‘Hf?}f&t ;EIFJ_L%g E{]'f't’%fi]ﬂ‘jt‘ nJ IH‘E‘[EE ‘[[*1 TE%E availability of heavy metals in different particle size fractions of
TR RS 2N e . 6T A 5] 7 42 15k A 58 44 ) 85 4 J& P soill J]. The Science of Total Environment, 1996, 187: 131
B T R - AR 5o AT BT B2 4 1 Sk o

g e . [ 9] LombiE, Sletten R S, Wenzel W W. Sequentially extracted
R RAAG T DL, arsenic from different size fractions of contaminated soils[ J].
$% 3k Water, Air, and Soil Pollution[ J]. 2000, 124: 319~ 332.

[ 1]  Sebastien Sauve, et al. Solid-Solution Partioning of Metals in [10] S0, A%, 4. i Hl X /K 78 -1 i P 26 o o 4 LB A
Contaminated Soils: Dependence on pH, Total Metal Burden, T G 8 76 22 0 43 A1 1 0k B 5 45 4k ¥ W R [ ] . B 5 2 2
and Organic Matter molecu [ J]. Environmental Science and 17, 2001, 21(5): 607~ 612.
Technology, 2000, 34(7): 1125~ 1131. (1] e, R, Mk ﬂa S5 REAUL R TG AT ML DX KRS L
[ 2] GUECES, A AT HLICHL AL & 0 B4k RS 1 45 1 11 5% T - SR (S ). L HESE AR, 2001, 38(3): 333~ 339.
L)) LK, 1981, 13(2): 47~ 52. [12] TR Cu Cd 7 PR L ﬂu O R EL 3] . B AR ML K2 2
[ 3] ML #E59E. th Freundlich J5 B4R I BEAE 47 AT 1 4Erb i {it, 1995, 24( 4) : 436~ 441.
LB LB ARIL B B (D). R B 1991 28(4): 390 43y s, o RO S AR ). LR, 1988, 25(1).
~ 394 66~ 74.
| 4] Schulten, H-R, Leinweber P. New insights into organic [14] b v A ol 4 - S0 460 0 R B O O F 5[ D) HFIT: MR AT
mineral particles: composition, properties and models of molecur Aol S, 1995,
lar structure] J]. Biol. Fertil. Seils. 2000, 30: 399~ 432, [15] 4 Sr. 35 5 B AT 26 76 2 0 AL 2 46 M. st i E
[ 5] Ducarouir J, Lamy 1. Evidence of trace metal association with HE Rl L. 1998, 362~ 390,



