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Table 1  Effects of pretreatment methods with HC1 added on sample sizes
<2 pm (%) (um) (um)
HC1 58.63 0.97 3.59
HC1 46.75 2.44 5.71
HCI 22.33 7.56 11.60
HCI 15.58 9.93 17.67
HCI 22.96 6.26 13.16
HC1 19.18 7.61 18.89
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Fig.2 Types of clay minerals in three red soils
F 3 AILEERRSAIN HCl Z B3 F 3 feDIERIE B
Table 3  Effects of pretreatment methods with Fe-removed and HCI added on sample sizes
<2 pm (%) (um) (um)
HCl 26.55 4.99 8.46
HCl 31.39 437 8.39
HCI 14.56 11.33 16.68
HCI 15.30 8.44 14.84
HCl 17.25 7.07 13.00
HCl 19.63 6.35 11.15
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Fig. 3 Morphorlogical changes of red soil in carbonate red soil under microscope
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Phenomenon and Reason of Grain Size Increasing After Adding HCI
in Red Soil in Eastern Yunnan Plateau

HE Rui', SU Huai'", LI Xiufeng?, DONG Ming', ZOU Siya'
(1School of Tourism and Geographical Sciences, Yunnan Normal University, Kunming 650500, China;
2 Yunnan Agricultural Engineering Research and Design Institute, Kunming 650500, China)

Abstract: In recent years, the size increase of red soil in South China has been often reported after adding acid treatment.
In this study 3 red soils derived from three main parent rocks, carbonate rock, basalt and shale in southwest China were selected
and collected in eastern Yunnan Plateau in order to explore the regularity and reasons of this phenomenon. The results showed
that particle group of <2 um decreased obviously after soil samples were treated with HCIl, mid and mean particle sizes of the 3
red soils increased obviously, particularly of red soil derived from carbonate rock. The results of elemental analysis and mineral
analysis showed that the contents of iron oxide in 3 red soils were higher than 100 g/kg. The main clay minerals in red soil
derived from carbonate rock were gibbsite and kaolinite, was kaolinite in red soil derived from basalt, and were gibbsite and
montmorillonite in red soil derived from shale. After iron oxide were removed from soils by DCB (citrate-bicarbonate-dithionite),
particle sizes of the samples were reduced after acid digestion treatment. According to the zero point of charge ampholytoid
theory, it is believed that adding acid increased positive charge on iron and gibbsite colloids (ampholytoid) , intensified the
aggregation with negatively charged colloids of clay minerals, thus resulted in grain size increase. This result indicates that the
pretreatment of acid digestion may not be suitable for laser diffraction method in analyzing particle sizes of red soils highly
weathered in south China.

Key words: Red soil; Grain size analysis; Pretreatment method
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