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Table 1 Amounts of strongly/weekly reducing organic substances in different plant
incubation solutions before/after reaction with red soil

e W [t & Amount of adsorption (A) o
A B EE A JE In sum
Str. red. Sub. WK. red. Sub.
FH+47 4% Grass + red soil 3.14 2.13 5.27 60.6
Fam+41 1% Pine needles + red soil 3.37 2.65 6.02 69.1
vrit+¢13% Bamboo leaves + red soil 3.59 457 8.16 70.9
i+ 473 Ash leaves + red
*%.ﬂ t * 6.54 7.92 14.46 73.0
soil
1 H i Before reaction
X Grass 3.24 5.46 8.70
A Pine needles 3.76 4.94 8.71
Y1+ Bamboo leaves 3.71 7.79 115
LA Ash leaves 7.11 12.7 19.8

1) fRZEN & Determined by voltammetric method
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Table 2 Adsorption of positively/negatively charged organic reducing substances by different

zonal soils
A1 LAt 1E HLA
5 i ) BHLA & B &
3% Soil pH  Fe,0; MnO Neg. char. red. Pos. char. red.
Neg. char.
sub. sub.
(%) (cmol kg™
EHERIT Goethite 5.36 81.5 -
T 2135 Laterite 5.16 15.9 0.13 52 40.8 22.6
21.3% Red soil 510 4.71 0.07 220 22.6 20.6
Al . 524 341 0.05 414 18.6 21.6
Yellow-brown soil
F2 1 Chernozem 5.16 - - 492 17.0 20.0
L 5.35 11.3 18.1

Montmorillonite
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Fig.1 Infrared spectra of original incubation solution (A), and solutions reacted with

kaolinite (B), goethite (C), red soil (D), lateritic red soil (E) and latosol (F)
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Fig.2 Voltammetric behavior of pine needle solution incubated with goethite
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Voltammetric behavior of pine needle solution during its incubatioon with MnO,
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Table 3 Reduction of iron and manganese in red soil by organic reducing substances

N FAT RS TR T HEL IR PR 55 72
Y By 1] . i . .
) Pine needle inc. sol.. Grass inc. sol. Ash leaves inc. sol.
Reaction 1
time (mg kg™)
Fe?* Mn?* Fe?* Mn?* Fe®* Mn?*
5h 0 0 0 0 0 0
2d 0.4 16 0.6 13 0.6 9.1
5d 0.6 28 6.8 27 3.9 13
8d 1.2 21 13.0 — 6.3 12
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Fig.4 Complexation reaction of organic reducing substances with Fe** and Mn** ions
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Table 4 Amounts of complexed Fe?* and Mn*" in paddy soil profiles

2 SR NIAR 2K AR

-4 Hh TR Complexed Fe?*  Complexed Mn**
Soil Location ~ Depth (cm)  =----mmeen (PP ) ——
DURMEKFE L (ABC 2 WM 0~13 486.2 14.1
Sedimentory paddy soil Hanshou, 14~20 483.7 21.6
(ABC type) Hunnan 21~38 10.4 49.1
39~100 4.28 51.4
DURPEKFE L (AG 2Y) 0~25 220.5 175.1
Sedimentory paddy soil 26~100 104.1 83.0

(AG type)
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Table 5 Effect of organic matter on amount of Fe?*/ Mn?*-complexes in soils

sl A ATk Fe* -comp. (mg kg™) AR L8 A 5 AR
Treatment YA In sol. [ #H Mn?* -compl. on
27 lon “&4r Comp. On solid solid (mg kg™)
3% I+ 69.2 8.32 508 12.6
3%Austragalus+red soil
5%%E 2= g+ 41 1% 132.0 18.0 544 33.7
5%Austragalus+red soil
59617 B+ 21 3% 161.8 99.1 621 -
5%Rice straw +red soil
0.5%0 7] %) Hli+£1. 1% 79.8 0 1934 10.6
0.5%Glucose+red soil
21.3% Red soil 0 0 0 7.22

1) h/KJETE 30°C FH%3% 14 d Incubation for 14 d at 30°C

#6 pHHHEBLS. TESRNLM "

Table 6 Effect of pH on amount of Fe®*/ Mn?*-complexes in soils

- £ £ A5 Wk Fe®'-comp. (mg kg™) B A - 245 425 T
Treatment pH YA In sol. [l #H % Mn?* -compl.
B lon #4 Comp.  Onsolid  onsolid (mg kg™)
o7 S+t 3.24 2.84 0.4 153 1.70
Red soil+ rice 5.14 22.3 7.10 93.8 1.90
straw 6.71 1.48 2.64 137.1 1.03
AR ) 3.06 0.46 0 68.2 99.6
Laterite+ rice 5.16 8.08 8.82 63.3 132.3
straw 6.90 0.5 0 70.7 —

1 H3n/KJE pH, £E 30°C F#53% 14 d Incubation for 14 d at 30°C
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Interaction Between Low-Molecular-Weight Organic Reducing Substances and
Soils
II. Chemical reactions of low-molecular-weight reducing substances with soils

Ding Changpu
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract A study on chemical reactions concerning adsorption,
oxidation-reduction and complexation of low-molecular weight organic reducing
substances with soil was carried out. Results show as follows:

About 60%~75% of the total organic reducing substances added was adsorbed by
the soil, consisting roughly by half and half of strongly and weakly reducing organic
substances. The adsorption of negatively charged substances varied with the content
of Fe/Mn oxides and the negative charge they bear in the form of electrostatic

adsorption. The adsorption of —-COOH/ —Cf,‘sz containing functional groups

demonstrated existence of complexation on the solid surface; In redox equilibrium
organic reducing substances acted as electron donor reducing Fe,O3 and MnO, and



got oxidated themselves; The complexation process was controlled by
chelation-dissociation equilibrium in the solution and strongly affected by the amount
of ligands and the amount of complex radicals that compete for ligands with hydrogen
ions.

Key words Organic reducing substances; Adsorption; Oxidation-reduction;
Complexation; Voltammetric behavior



