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Abstract: The distribution characteristics of floc growth in cement-ground limestone pastes were described by

multifractal theory. The relationship between characteristics and multifractal characteristics of floc growth was

discussed. The results show that with the increase of the total specific surface area(SSA ), the number of small

and large void increases, the distribution of floc becomes dispersed. Besides, the number of pony-size floc de-

creases, and the number of large size floc is stable, the size of floc decreases gradually. The floc growth is

slowed down as a whole, but the opposite result appears with the continuous increase of SSA. The floc growth

of pastes has a multifractal property. The spectral width, left spectral width and right spectral width of multifrac-

tal spectrum can characterize the spatial distribution, especially the spectral width. The spectral difference and

left spectral value can describe the size distribution, especially the spectral difference.
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Table 1 Mix proportions and total specific surface area of

cement-ground limestone pastes

Mix proportion/g

Sample SSA/ (m*-kg ")
C L w

COo 400 0 160 347.00
CLT 20 320 80 160 362.77
CLT 30 280 120 160 370.09
CLII 20 320 80 160 407.56
CLII 30 280 120 160 436. 27
CLII 20 320 80 160 453.16
CLII 30 280 120 160 503. 58
CLIV 20 320 80 160 498. 80
CLIV 30 280 120 160 570.99

1.2 KW A*E
P 4% VBC A ol 45 K8 — 0 I A By S A« Sk

PRIEE 60 s, 7 B 30 s, 52 DL 120 s, FHA2 4 60 s,
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A AR R 10018 3 X 10018 % 1Y % 29 30
i (UL IR 1Ca) ) s X QAT AR AL 3, JF FH A e 3%
AN BRI, 42 3 UEA T 00 AR N T AR I, BRI
Bt /N HAS 52 i i 38 45 2R 1 2 a3 4 (UL IR 1(b) ) 5 B
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(a) Original image

(b) Binary image

(c) Split image
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Fig.1 Floc image of cement paste
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Table 2 & and & of cement-ground limestone pastes
&% -
Sample &%
6 min 8 min 10 min 12 min 14 min 16 min 18 min 20 min

Co 44. 36 60. 96 66.93 67.57 66.03 71.45 72.80 79.10 66.15
CL1T 20 43.87 60. 09 65.65 66.81 66. 44 68.21 71.28 78.12 65. 06
CLT 30 36.05 51.10 54.45 64.92 65.59 68.01 70. 89 74.09 60. 64
CL 1 20 33.96 54.06 50. 04 64.92 64.37 67.49 70.12 74.43 59.92
CL 1 30 30.62 47.42 46. 05 54.39 59.02 64.54 61.52 70. 64 54.28
CLII 20 36.05 49.98 66.03 59.94 64.53 69.78 73.25 77.49 62.13
CLII 30 58.24 57.18 64.81 74.55 72.14 74.75 74.59 82.33 69.82
CLIV 20 48.21 49.92 69.15 67.08 69. 04 72.41 73.84 80. 20 66.23
CLIV 30 61.92 65.22 67.22 76.72 76.22 75.11 77.12 84.99 73.07
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Table 3 o and o of cement-ground limestone pastes

o

Sample I3
6 min 8 min 10 min 12 min 14 min 16 min 18 min 20 min

Co 24.66 15.46 13.76 13.54 13. 80 12.17 11.74 10. 21 14.42
CLT 20 18. 84 14.13 14.42 12.37 14.07 13.44 10.18 9.21 14.33
CL 1T 30 25.37 23.23 16. 68 15.12 13.65 14.35 11. 07 11.34 16. 35
CLI1I 20 31.79 15.55 20.57 15.12 14.71 13.17 12.90 11.75 16.94
CLI1I 30 34.95 16. 30 22.31 21.24 14.49 14.26 16.62 13. 54 19.21
CLII 20 25.37 22.21 15.13 17.06 13.08 12.09 11.41 11.04 15.92
CLII 30 13.78 20.19 12. 64 11.15 13.89 9.29 12.49 7.78 12.65
CLIV 20 17.13 19.43 11.98 12.60 13.37 13. 36 11.41 7.54 13.35
CLIV 30 15.25 13.52 11.98 9.45 9.43 9.54 11.04 7.27 10.93
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Fig. 2 Multifractal characteristics of cement paste
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Fig. 3 Multifractal characteristics of flocs growth in cement-ground limestone pastes
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Fig.4 Effect of total specific surface area of cement-ground limestone on spatial distribution, size distribution and

whole state parameters
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Table 4 Characteristic parameters of floc growth and

multifractal spectrun after normalization

Sample  —&, —Oa, —day, —da, & flag), A

5

COo .632 0.709 0.441 0.506 0.579 0.178 0.474

CLT 20 0.574 0.5f 0.449 475 0.589 0.063 0.457

CL1T 30 0.338 .465 0.503 0.345 0.208 0.473

CLII 20 0.300 0. 2344 0.274 0.205

CL1I 30

CLII 20 0.418 2315 0.397 398

CLII 30 0.827 .754 0.792 0.770

CLIV 20 0.636 0.1 0.447 0.461 0.708 1.000 O.

CLIV 30 1.000 1.000 1.000 1.000 1.000 0.942 1.000
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