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The Particle and Pore Characteristics of Natural
Loess in Different Regions

HU Hatjun', ZHOU Kang', LUO Ya-sheng', HU Quan®*, ZHAO Wen-peng', ZHANG Zhtyi’
(1. College of Water Resources and Architectural Engineering ,Northwest A&F University, Yangling , Shaanxi 712100, China;

2. College of Information Engineering , Northwest A&F University, Yangling , Shaanxi 712100, China)

Abstract: To study the quantitative difference of particle and pore size, shape, and arrangement
in the natural loess in the different geographic regions of China, scanning electron microscope a-
nalysis of undisturbed loess in Lanzhou, Xian, and Yuncheng were obtained. Using autocad, the
boundaries of the particles and pores of the material were mapped, then the boundaries were
pulled away and color coded. These objects were then imported into image analysis software to
obtain the long axis, short axis, perimeter, area, and long axis direction angle of each object.
Next, the resulting analysis parameters were obtained to calculate the quantitative parameters
that reflect size, shape, and directional arrangement of each object. Finally, the quantitative pa-
rameters of the natural loess particle and pore from different areas were compared. The analysis
results showed that the mean diameter of particles in LLanzhou is the largest and the particles in
this area are the furthest from being circular. The particles of loess in the three regions are uni-
formly arranged in space. The mean diameter of particle pores in Lanzhou material is close to that
found in Xian and the shape of particle is closer to a circle. The mean diameter of the particles is
near to the mean diameter of pore and the shape of particles is close to a circle.
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Fig. 1 SEM images of natural loess in Lanzhou,Gansu and particle images outlined manually
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Fig. 2 SEM images of natural loess in Xi'an,Shaanxi and particle images outlined manually
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Fig. 3 SEM images of natural loess in Yuncheng, Shanxi and particle images outlined manually

1

Table 1 Comparison between particle parameters of natural loess in different areas

/um
1(a) 19.92 0.732 5 0.599 1 0.655 5 0.985 3
1(b) 24.58 0.728 3 0.593 6 0.665 0 0.987 8
22.25 0.730 4 0.596 4 0.660 2 0.986 6
2(a) 10. 62 0.741 4 0.609 1 0.660 3 0.984 8
2(b) 11.46 0.730 8 0.591 9 0.657 1 0.983 7
11.04 0.736 1 0. 600 5 0.658 7 0.984 3
3(a) 17.37 0.756 5 0.626 4 0.672 1 0.976 7
3(b) 20. 83 0.753 2 0.621 3 0.668 8 0.992 2
19. 10 0.754 9 0.623 9 0.670 5 0.984 5
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Fig.4 Picture of pores of natural loess in Lanzhou,

Gansu outlined manually
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Fig.5 Picture of pores of natural loess in Xi'an,

Shaanxi outlined manually
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Table 2 Comparison between pore parameters of natural loess

in different areas

/um
4(a) 17.23 0.7183 0.5791 0.597 4
4(b) 22.64 0.666 8 0.5210 0.5367
19. 94 0.6926 0.5501 0.5671
5(a) 16. 81 0.7455 0.6106 0.657 1
5(b) 20. 34 0.7275 0.5880 0.6181
18.58 0.736 5 0.5993 0.6376

[1]

(2]

(3]

[4]

(6]

[7]

[@Y) ,
2)
(3) N

Autocad ,

(References)

[M]. : ,
1966.
. . [M].
, 1990.

L1l , 1984

(4) ;34-37.
[M]. : , 1995,
(. ,2013, 34(5): 1319-1324.
[D].
,2010.

[M]. : , 2008.



