30 6 Vol. 30 No. 6 1090~ 1098
2011 11 ACTA PETROLOGICA ET MINERALOGICA Nov. 2011

510635

pH

58.7% ~84% 8.5%~16.8%

0.90
0.6971 —0.6812 —0.0498

X142 A 1000 - 6524 2011 06 — 1090 - 09

Study of the regulation of soil mineralogical characteristics
in the stabilization of orangic matter in crimson soil from South China

LIU Nian, WU Hong-hai, LIU Xiao-hua, QI Wen-zhen, SHU Yue-hong and HE Guang-ping
(School of Chemistry and Environment, South China Normal University, Guangzhou 510635, China)

Abstract: Soil organic matter is the basis of soil fertility, and also controls the balance of CO, in the atmosphere
and the environmental behavior and biological effectiveness of nutrients, heavy metals and persistent organic pol-
lutants (POPs) in Earth’s surface environment. Therefore, it is necessary to pay attention to the process of sta-
bility of organic matter. This paper dealt with the mineralogical mechanism of soil organic matter stability by
studying the crimson soil profile in Conghua, Guangzhou City. The following processes were carried out: deter-
mination of the basic properties of the soil, including pH and mechanical components; determination of total or-
ganic matter content and stable organic matter content by potassium dichromate oxidation; determination of the
mineral stable organic matter content by TOC analyzer; extraction of free iron oxide with dithionite-sodium cit-
rate; extraction of amorphous iron oxide with ammonium oxalate buffer; determination of iron content by atomic
absorption spectrophotometry; XRD semi-quantitative determination of the composition and content of clay min-

erals; and the correlation analysis between organic matter and mineral. The results indicate that the content of
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total organic matter stable organic matter mineral stable organic matter and recalcitrant organic matter is re-
duced with the increase of depth. Mineral stable organic matter is mainly existent in the middle layer of soil
while iron oxide minerals mostly occur in the upper soil. The content of kaolinite is dominant 58.7% ~84 %
the content of smectite is relatively high 8.5% ~16.8%  besides there exists much gibbsite. The content of
smectite decreases with the increasing depth whereas the content of kaolinite and gibbsite increases with the de-
creasing depth. The correlation between organic matter content and iron oxide mineral is much higher than that
between clay mineral and gibbsite. Soil organic matter content and amorphous iron content are much better than
the free iron content in the correlation. For instance there is positive correlation between organic matter and
amorphous iron R?>0.9  there is positive correlation between organic matter and smectite R?=0.6971
and there is negative correlation between organic matter and kaolinite gibbsite R? kaolinite = —0.6812 R?

gibbsite = —0.049 8 . Obviously the amorphous iron plays a vital role in the stabilization of soil organic mat-
ter nevertheless the specific surface area of amorphous iron will limit the capacity of the soil C sequestration
and the adsorption capacity will gradually become smaller until saturation. So we should pay more attention to
the mineralogical mechanism of soil organic matter stability and influencing factors.
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2002
0.002 mm
3 Mikutta
2006 10 g
100 mL 6% NaOCl 6% 3% HCI
pH=8.0 25T 3 6 h
1 2 574 r min 10 min
100 mL 1.0 mol L NaCl
1.1
NaOCl HF HF
Wiseman and Piittmann 2005 3.0g
1 10 %
HF 20 mL 4 2 h 2574 r
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Mikutta et al. 2006 Kleber et al .
2005 2
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B C Table 2 Illustration of the main parameters of soil
organic matter
0~10 ecm 10~20 cm 20~40 cm
40~50 cm  50~70 cm 5
TOM B
1 NaOCl
Table 1 Basic properties of soil samples SOM -
% MOM
cm  pH
0-10 4.59 50 14 36 oM SOM MOM
10~20 4.85 56 12 32
23°38.289N 20~40 4.068 66 14 20
113°39.582E 40~50 4.60 68 18 14
50~70 4.56 70 17 13 4
170~180C
1.2
1 pH pH
1983
20 CO, 1:2.5 5 HF
30 min pH pH
2 25¢g TOC-V CPH
250 mL 0.5mol L 0.45 pm 3 3
25 mL 225 mL 200 r
min 15 min 1L 6 2004
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Fig. 1 X-ray diffraction patterns of crimson soil
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Fig. 2 Change of organic matter content with depth in crimson soil profiles
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Table 3 Correlation coefficients between soil organic matter

content and iron oxide mineral content in crimson soil profile

TOM 0.1196 0.9833

SOM 0.0522 0.9627
E MOM 0.1356 0.9125
@ ROM 0.0314 0.9186
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Fig.3 Change of iron oxide mineral content with depth

in crimson soil profile
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Fig. 4 Correlation between organic matter content and iron oxide mineral content in crimson soil profile
4 5
Table 4 Gibbsite and clay mineral content in crimson Table 5 Correlation coefficients between organic matter
soil profile content and content of gibbsite and clay minerals in
cm % % 9% % crimson soil profile
0~10 16.8 10.2 58.7 3.0
10~20 14.9 80.2 3.2 TOM 0.697 1 -0.6812 -0.0498
20~40 10.9 83.9 3.7 SOM 0.6834 —-0.7248 -0.1381
40~50 12.7 81.4 3.8 MOM 0.7403 -0.4131 -0.0101
50~70 8.5 2.0 84.0 3.0 ROM 0.624 7 —-0.786 6 -0.1984
2:1
6 Martin and Haider 1986
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