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Factors affecting analysis of soil microstructure using SEM

TANG Chao-sheng, SHI Bin, WANG Bao-jun

{ACEI, Department of Earth Sciences, Nanjing University, Nanjing 210093, China)
Abstract: Based on a series of SEM images of soil, the apparent porosity and fractal dimension were calculated, the influences
of threshold, analyzing size, scanning position and magnification on quantitative analysis results of soil microstructure were
investigated, and their affecting mechanism were discussed. It was found that the pore structure parameters obtained at relative
low threshold value were close to the real soil fabric. Relative high threshold value was necessary and reasonable when the

morphological characters of soil particles were analyzed. Magnification played an important role in analyzing the

microstructure of soil by using scanning electron microscope (SEM), and a reasonable magnification should be chosen on the

il

basis of research subject and purpose. According to the obtained results, some useful threshold values and magnifications were

recommended. The suggestions and comments related to testing, observing, and image analyzing techniques during scanning
process were given. It was significant for obtaining real and objective microstructure parameters by using SEM.
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Fig. 2 Relationship between fractal dimension and threshold value
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Table 1 Quantitative results of SEM images at different window sizes

ISP BMALER % % AL T 2 0 HE L T JrrEnot
100X 100 38.86, 24.85, 58.26,2.61,37.22  31.96 335.79 1.0779, 1.3609, 1.3561, 1.2123, 1.2910 1.2596  111.62
200200 48.18,28.73,29.88,41.01,38.24  37.21 1.2299, 1.2904, 1.2493, 1.2446, 1.2260 1.2480 5.25
300300 42.59,31.75,42.06,21.98,29.59  33.59 1.2734, 1.2696, 1.3215, 1.2437, 1.2198 1.2656 11.56
400400  44.90, 35.75,35.59,35.31,27.44  35.87  30.60 1.2835, 1.2883, 1.2202, 1.3038, 1.2490 1.2690 9.15
500500  45.81,36.85,38.42,34.10,30.08 37.06 27.19 1.2827,1.2670, 1.3025, 1.2704, 1.2331 1.2711 5.16
600600  39.73, 35.70, 36.08, 36.83,35.50  36.77 2.40 1.2730, 1.2708, 1.2610, 1.2829, 1.2699 1.2715 0.49
700X 700 35.16, 34.74, 35.10, 36.82, 36.11  35.59 0.59 1.2761, 1.2710, 1.2658, 1.2701, 1.2570  1.2680 0.41
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Table 2 Quantitative results at different scanning positions

BN Red FMALBE A% FEIE/% Rk A5 oy 4 2 T

1 35.32 1.3317

2 38.35 1.2972

3 33.35 1.3166
36.45 1.3035

4 37.94 1.2997

5 36.60 1.2821

6 37.13 1.2939
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Fig. 7 Relationship between fractal dimension and size of

analyzing windows
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Fig. 8 Relationship between porosity and magnification
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Fig. 9 Relationship between fractal dimension and magnification
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