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The morphological change of Fe/Al-oxide minerals in red soils in the process
of acidification and its environmental significance

GUO Xing-mei, WU Hong-hai, LUO Mei and HE Guang-ping
(School of Chemistry and Environment, South China Normal University, Guangzhou 510006, China)

Abstract: The interaction between NOM and minerals strongly affects the preservation and dynamic process of soil organic matter and
other ecological processes. The study of the preservation and loss of the organic matter in soil is hence of great importance in environ-
mental protection. Researches on the effect of simulated acid rain action indicate that, with the increasing soaking time, the gross
content of iron and aluminum residues in red soil decreases, and aluminum is eroded and dissolved more significantly. Moreover, the
morphological change of Fe/Al-oxide minerals in red soils finds expression in the fact that the crystalline Fe/Al-oxide minerals are dis-
solved remarkably, while the amorphous species of iron and aluminum and/or their complexes species change insignificantly or even
increase to some extent. The soil organic matter(SOM) is dissolved notably under the condition of acidic pH, it suggests that the dis-
solution of the free species of Fe/Al-oxide minerals play a key role, and the hydrolysis of the SOM maybe occurs also. In addition, the
SEM analysis shows that the action of simulated acid rain might cause the breakdown of the structure of soil aggregates.
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Table 1 Physical and chemical properties of tested soils

pH wg %
H,O KCl
4.73 3.71 10.86 2.81 45.41
4.68 3.82 11.32 2.32 38.01
JSM-255
TOC-VCHP pHS-
3C pH 722
KDC-40
1.2
SOF”  NOjy 4:1

0.12 mol L H,SO,

0.03 mol L HNOs
pH 1.0 3.0

6 2  pH
3
0.25 mm 40.0 g 200 mL
1:5 3692025
30d 40C pH
SEM
1.3
pH PHS-3C pH
TOC-Vep JSM-255
180C
@
- 0.5¢
25 mL 10 mg 0.5¢g
50T 30 min @
3.0g
1:
50 0.2 mol L pH=3.0
2h
®
3.0g 1:20
0.1 mol L 1 mol L Na,SO,; pH=8.5
2 h
0.03~0.2mg 50 mL 10% 1 mL
5 min 10%
5 mL pH 5 0.1% 5
mL 20C 1.5h
520 nm
10 mL. 25 mL
HNO; 1.0 mL  10% 6 mL pH=5.5 0.2%
2 mL 3 mL. NaOH 24 h
600 nm 370 nm
1985
2
2.1
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Fig. 2 Residue content of Al-species in fir forest a and bamboo forest b soils
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The content of organic matter in tested soil

Fig. 4 The content of organic matter in filtrates
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Fig. 5 Scanning electron microscope images of soil samples
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