41 1 Vol 41,No 1
2004 1 ACTA PEDOLOGICA SINICA Jan., 2004

Bi-dh ZEE
EFFECT OF LOW-MOLECULAR WEIGHT ORGANIC ACIDS ON ADSORPTION OF
ALUMINUM BY VARIABLE CHARGE SOILS

Xu Renkou Ji Guoliang
(Institute o Soil Science, Chinese Academy ¢ Sciences, Naging 210008, China)

S153 A
Al(OH),* > AIOH* > AP 1Y
1,2 .
[ J, Gibson
[3 4]
, 171 ALF
, [8]
[5, 6] '
, 1
11
[7~ 10]
60 1
1
pH (mmol kg™ ") (gkg™ (gkg™
5.40 0. ® 7.2 211
5.44 0. 60 7.0 156
5.40 2.31 4.2 56.5
* (40271062, 49831005) (ISSASIP0108)
(1965~ ), N

:2002- 07- 22

: 2002- 09- 23



1 145
12 : ,
AlCls 6H,0 0.0lmol L' Al
, 0. 01 mmol L™ , ,
1.0 mmol L™ 'Al ,
, 0.0l mol L'/
pH 11 HC 5molLl”' NaOH 1 ,
pH (7.98) (5.4),
13 1
0.5¢ 100 ml , .
Wi(g) , ,
25 ml , )
2h(25 1 ), \
10 min(3 000 r min™ ) ,
: AP :
Al KCl
Wag) 25ml 1.0 ,
mol L™ ' KCI Al, .
1 h(25
1), 10 min(3 000 r min~ ) ,
8
(pH 8.3) , (il
1 1HCl pH1.0 1h

Alie( mmol kg™ ') = {[Allka  (25+ Wa— W)
~[Ally (W,— W))}/0.5- Al

[Allkct  [Al]w
(mmol L"), Alex
(mmol kg™ ')
2
21
(pH 4.3), 1 Al

AR EEARR B (mmol kg-)

0.0 0.2 0.4 0.6 0.8 1.0 12
FHERE (mmol L)

22
pH ,

pH ) . ,
A13+

(2.41), pH



146 41

pH 4. 0~ pH
5.0
pH 4.5 , o
H H £
pl pl %l
’ g
2 7 1 . pH < 3l —o— RR
3.9 0. 25 mmol L.~ s & —— .8
i < o ERE
20F e HoR
’ K —O— R
pH 5 O 0 i ‘ L
-1 . 3 . .0 55
0.5 mmol L : ¥ +0 i ?
> > > > > > 2 pH
2 (mmol kg~ 1)
pH 3,99 11. 07 1. 07 16.96 18 13 1.9 10. 97 11.81 21.26
pH 5.07 £9.25 4. 85 47.33 47.92 45. 44. 56 43.93 .57
1) 0.25 mmol L-1; 2) 0.5 mmol L-!
3 (mmol kg™ )
o
11.07 10. 82 5.96
’ 12.07 10. 30 6. 40
’ 11.81 11. 51 7.10
’( ) 16.96 15.52 9.34
’ 21.26 .04 12 83
pH
o
3
>
> > > > , pH pH
K ,
23 pH ,
, pH
, ( 3
)

, [1] Alva A K, Edwards D G, Asher CJ, et a. Relationship between



147

oot length of soybean and calculated activities of aluminum monomers
in solution. Soil Sci. Soc. Am. J., 1986, 50: 959~ 962
[ 2] Cameron RS, Richie GS P, Robson A D. Relative toxicities of in-
organic aluminum complexes to barley. Soil Sci. Soc. Am. J.,
1986, 50: 1231~ 1236
Hue NV, Craddock G R, Adams F. Effect of organic acids on alu-
minum toxicity in subsoils. Soi Sci. Soc. Am. J., 1986, 50: 28~
k7]

[3]

[ 4] Jones DL, Prabowo A M, KochianL V. Aluminiumorganic acid in-
teractions i acid soils. 2. Influence of solid phase sorption on organ-
ic acid- Al complexation and Al thimtoxicity. Plant and Soil, 1996,
182: 229~ 237

Strobel B W. Influence of vegetation on low-moleailarweight car-
boxylic acids in soil solution-a reviev. Geoderma, 2001, 99: 169~
198

[ 6] Jones D L. Organic acids in the thizosphere a critical review. Plant
and Soil, 1998 205: 25~ 44

[ 7] Gibson JA E, Willett I R, Bond W J. The effects of sulphate and

[ 8]

[9]

[ 10]

[11]

fluoride on the sorption of aluminum by an oxisol. J. Seil Sei.,
1992, 43: 429~ 439
Anderson M A, Zelazny L W, Bertsch P M. Fluore-aluminum com-
plexes on model and soil exchangers. Soil Sci. Soc. Am. J., 1991,
55: 71~ 75

,199%. 226~ 251. Yu TR, Ji G L, Ding C P.
eds. Electrochemsty of Variable Charge Soils ( In Chinese) . Bei
jing: Science Press, 1996. 226~ 251
Bloom P R, McBrideM B, Chadboume B. Adsorption of aluminum
by a smectite: I. Surface hydwlysis during Ca%—Al3* exchange.
Soil Sci. Soc. Am. J., 1977, 41: 1 068~ 1072
, 2002, 39(3): 334~ 340. XuRK, Ji GL, Jiang
X. Effect of low-molecularweight organic acids on aluminum release
from kaolinite (In Chinese) . Acta Pedologi ca Sinica, 2002, 39(3):
334~ 340

206 3 24~ 26

973- 2002CB410800

: 210008
; : 025- 86881130(

ymluo@ issas. ac. cn

), 86881101
: 100085
( E-mail: guojy@ rsfc. gov. cn)
: 010- 68597540)

)3

songeq@ nsfe. gov. cn) ,

; : (

hitp: //www. issas. ac. cn
: 025 86881128; E-mail: jingsong@ issas. ac. cn
; : ( E-mail:
: 100864

973-2002CB410800 E 7 AF



