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Table 1 Basic properties of soils studied
e B Bk A LT TEH LT
+ T pH CEC N
Free Fe, O, oM Major clay
Soil Location (H,0) (emol kg™")
(gkg™") (gkg™") minerals
5.61 7.15 156.4 7.0 N
Latosol Xuwen, (yuangdong Rk @
41 I PN EWAEY kS
4.80 8.91 51.1 4.4
Red soil Jinxian, Jiangxi kg 7

(DKaolinite; @ Gibbsite ; @ Hematite ; @ Hydrousmica; (5 Vermiculite
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Table 2 First dissociation constants of low-molecular-weight organic acids and stability constants of their Al-organic complexes

fife 5 WL AR WA
HHLE AT Dissociation Complexation

Organic acid Formula constant stability constant
pKa, logKs
B2 Acetic acid CH,;COOH 4.76 1.51
AW Lactic acid CH;CH(OH) COOH 3.86 2.41
4R Malic acid HOOCCH, CH( OH) COOH 3. 46 5.40
R Oxalic acid HOOCCOOH 1.25 6.16
FrEEER Citric acid HOOCCH,C(OH) (COOH) CH,COOH 3.13 7.98
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Fig. 1  Effect of low-molecular-weight organic acids on dynamics
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Fig. 2 Effect of low-molecular-weight organic acids on dynamics of the

production of exchangeable Al in potassium-saturated

red soil( 2.0 ~1 h; b.1~24 h)
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Effects of low-molecular-weight (LMW ) organic acids on mobilization of Al and distribution of mobi-

lized Al between soil solid and solution phase were studied in two acid soils from the angle of dynamics. Results show that

LMW organic acids weak in chelating ability, such as lactic acid and acetic acid, promoted Al mobilization mainly with

the aid of protons. They were less effective than HCI in promoting Al mobilization. While LMW organic acids strong in

chelating ability, such as malic acid, oxalic acid and citric acid, promoted Al release mainly through chelation with organ-
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ic anions. This effect was more effective for organic acids stronger in chelating ability with Al. In latosol high in content of
iron oxides, malic acid, oxalic acid and citric acid increased the content of exchangeable Al mainly through specific ad-
sorption of organic anions. While they decreased the content of exchangeable Al in red soil low in content of iron oxides
mainly through formation of soluble Al-organic complexes. Distribution ratio of mobilized Al between soil solution and soil
solid depended on competition between organic anions in soil solution and negative charge sites on soil surface for Al ions.
Thus, most Al mobilized by lactic acid and acetic acid existed as exchangeable Al, while Al mobilized by oxalic acid and
citric acid was mainly distributed as soluble Al-organic complexes in soil solution, which was especially significant in red
soil low in content of free iron oxides, and would promote Al mitigation from soil to water body.

Key words Low-molecular-weight organic acid; Soluble Al; Exchangeable Al; Distribution of Al between soil

solid and solution



