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Influence of Different Improved Approach on the
Micromorphology of the Soil from Dumping Site
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(1. College of Environmental Sciences, Liaoning University,Shenyang 110036 ,China;
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Abstract ; Taking the waste rock soil of iron ore dumping site as the research object, SEM was employed to investigate
the influence of various improved approach on the micromorphology of soil samples. The self-made model test device was
designed and four kinds of improved methods were established. Quantitative analysis of SEM photographs was carried out
using Image-Pro Plus (IPP) software. The results showed that the soil porosity of the sample containing 3% organic
fertilizer was 16 % , which was 60% higher than that of the pure waste rock soil. The maximum porosity of 33% was
reached for the composite sample consisting of 3% organic fertilizer and 30% mixed loess. The addition of 3% organic
fertilizer and 5% organic fertilizer significantly promoted the content of soil macroaggregates, while mixing loess with soil
samples did not increase the content macroaggregates. The mean weight diameter (MWD) and geometric mean diameter
(GMD) of each improvement measure increased with the increase of the content of soil macroaggregate.
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Table 1 The ratio of improvement measures

fs:glei Improved methods
A 97% raw ore soil+3% organic fertilizer
B 95% raw ore soil+5% organic fertilizer
C 67 % raw ore soil+30% loess+3% organic fertilizer
CK 100% raw ore soil
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Fig. 1 SEM Original graph and segmented image
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Table 2 Soil pore improvement characteristics of different improvement measures

Projects A B C CK
Porosity/ % 16 21 33 10
Planar pore is Complex stacked pores With capsule holes Mainly for cracks and
Pore types

dominant

Aggregate structure,a
Micromor-phology certain amount of planar

and plate structure

are dominant
The aggregate structure is
dominant and the prismatic

structure is slightly separated.

and channels simple stacked pores

The aggregate structure is
. Weakly Separated
dominant and a small amount
block structure
of plate structure.

2.1.2  FLBRR T4 IE 4E 50

O3 T 4 B AT A B ) g T, A
HIPP 15 + AL B R oy T B LA B 1 A
AL . I8 dE BB R/ s T AL B A
2R 00 AT AR B L L B B 0 R OREL R | TR PR R R B
W, DAEMEK, ek REGHET DAEILIE 2, AbPE4H
B D AE KR 2.92, /N AL BE4H AL D AE K
2.86, IPP IR A D EH 53K 2 P4 45 1 45 2l
KL it %) FL B AR AE ASONT EE b B B FLBR SR B Ay
HERALB PR DA fie g T AR B AR FL PR 28 50 K
8] BRL ) IR 25 B D AE AR, IPP 9 5 6 43 Br 45
R 5 SEM M E 2 BB B — 5., A DA
KNG LB KN Z ) %A B LR R DE

PN EIFN -

3.00

I = 8 B FL B R R

C B A oK
Treatment group
B2 ARRESEH

Fig. 2 Fractal dimension of pore surface
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Table 3 Distribution characteristics of soil water stable aggregates

Treatment =5 mm 2~5 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <0. 25 mm
A 4. 49 3.06 9.7 6.79 6. 45 69.5
B 2.87 3.79 6. 47 9.69 9.32 67. 86
C 5.71 5.29 6.7 8.56 6. 38 67.36
CK 0.25 0. 66 0. 68 1. 15 1. 54 95.71
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Fig 3 Geometric mean diameter with each

improvement measure
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