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Fractal Characteristics and Scale Dependence of Mature Granular Sludge in
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Abstract :Based on the SE Mrimages of mature granular sludge in ABR, the research process on fractal characteristics of these granules
was built . The treat ment and fractal dimensions calculation of the images were carried on through Photoshop, Newscan and Fips pro-
grams . The results showed that the boxing-counting dimensions of the mature granular sludge were more than1 .85, and the granules
formed in the third and fifth compart ments were more compact. The boundaries of the same granular sludge were fractal with the
fractal dimensions of approximate 1.10, de monstrating the irregularity of the boundaries or surfaces , furthermore the surface of these
granules formed in the first and fifth compart ments was more irregular. It see med that the compass dimensions of the granules bound-
ary were a proof of irregularity of their surface . Moreover, there existed two scale scopes in calculating the compass dimensions of each
granule , especially some of them with a range of one order of magnitude . A little discrepancy was appeared bet ween box-counting and
compass ways to calculating fractal dimensions. It will be important to build relationship between fractal dimensions with different
scales and composition, structure, physicoche mical characteristics of granular sludge .
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Fig. 1 Schematic diagram of the anaerobic baffled reactor ( ABR)
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Fig .2 Treatment process and analysis of fractal , 7.

characteristics for scanning electron microscopy

(SEM) images of granular sludge in ABR
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Fig.4 Treatment process of SEM images of granular sludge in the first compart ment of ABR
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Fig.5 Treatment process of SEM images of granular sludge in the third compart ment of ABR
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Fig .6 Treatment process of SEM images of granular sludge in the fourth compart ment of ABR
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The box-counting dimensions of granular sludge

1 2 3 4 5
1 1.896 1.875 1.943 1.935 1.991
7 2 1.915 1.962 1.962 1.913 1.943
( 1 1~2 ) 3 1.903 — 1.928 —

Fig .7 Calculation process of fractal dimension of granular sludge

1 ~2 in the first compart ment of ABR
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Fig .8 Calculation process of fractal dimension of granular sludge 85 y=-02134x + 43323
1 ~ 2 boundary in the first compart ment of ABR 3.80 R2=0.97
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Table 2 The box-counting dimensions of granular sludge
boundary in five compart ments of ABR 9 -1
. ) 3 4 s Fig.9 The compass dimensions and scale dependence of granular
sludge 1-1 boundary in the first compart ment of ABR
1 1.094 1.067 1.046 1.106 1.073
2 1.099 1.048 1.084 1.046 1.089
2
3 1.033 - 1.042 - - ,
; 1.0
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3
Table 3 The compass dimensions and scale dependence of granular sludge boundary in five compart ments of ABR
1 2 3 4 5
/ mm 0.04~0.68 0.04~0.68 0.04~0.33 0.024 ~0.32 .024 ~0.41
1 1.0701 1.087 1.0599 1.0671 .096
1 / mm 0.69 ~3.03 0.69~1.73 0.69 ~2.28 0.10~1.22 024 ~2.27
2 1.2134 1.1474 1.0948 1.0699 1246
/ mm 0.04~0.23 0.14~0.68 0.04~0.23 0.012~1 .68 .04~0.23
3 1.0673 1.0534 1.0465 1.0483 .0365
2 / mm 0.28 ~3.78 0.68 ~2.22 1.03~3.78 0.60~1.13 .69 ~1 .83
4 1.1497 1.1194 1.3515 1.221 .0884
/ mm 0.012~0.429 0.024 ~0 .44
5 1.0475 1.0274
3 / mm 0.432~1 .13 1.22~2.27
6 1.1699 1.3461
N b
5

[1~4].
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