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Morphology Characterization of Fly Ash Particles Based on Image
Analysis Technology

QIAN Panyue', GONG Mingzi®, HUANG Bin’, YAO Wu'"’

(1. Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai
201804, China; 2. CCCC First Highway Xiamen Engineering Co., Ltd., Xiamen 361021, China)

Abstract: Based on image analysis technology, the morphological characteristics of fly ash particle groups were
analyzed, and the parameters that can quantify the morphology of particle groups were proposed to be one of the
criteria to distinguish the morphology quality of fly ash. The results show that the morphology characteristics of fly
ash particle groups can be accurately characterized by the proportion of particle area ratio under different roundness
grades, and the Sy-,:/Sk-o5 (the ratio of particle surface area of roundness above 0.8 to that above 0.5) can best
describe the morphological characteristics of particle groups. When it is at 200 times magnification and above, the Sj-,/
Si-os of qualified fly ash can exceed 10% , the fact is significantly different from that non-spherical particle powder.
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Table 1 Physical and chemical characteristics of FA and NFA

Moisture Specific Fineness (b Optimal Chemical composition (by mass)/ %
Sample content (by  surface area/ “)‘/yy particle
mass)/ % (m?-kg ") mass )/ /o size/pm Sio, AlLO, Fe,0, Si+AI+F SO, IL
F1 0.33 393 5.40 8.9 46.98 30.91 6. 87 84.76 2.04 1.39
F2-1 0.15 455 20.15 11.8 33.99 28.12 13.77 75.87 1.31 3.39
F2-2 0. 60 374 14.75 7.4 31.17 19.31 16.98 67.46 3.01 0.69
F2-3 0.52 426 17.23 8.9 43.54 27.66 9.46 80. 65 1.05 1.21
F3 0.43 538 15.18 33.0 44.82 29.28 11.73 85.83 0.52 3.19
NF-1 0.23 577 32.20 25.0 46. 50 16.78 12.30 75.58 0.72 5.49
NF-2 0. 36 368 17.50 20.7 39.15 15. 90 18.04 73.09 0.33 0.52
NF-3 0. 26 542 16. 50 20.7 70.52 15. 26 2.54 88.32 0.34 1.34
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Fig. 1 Particle size distribution of FA and NFA
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Table 2 Roundness distributions of F1 and NF-1

F1, M=40 times

F1, M=400 times NF-1, M=400 times

?;if;lﬂt/i Arearatio/%  D,,/pm (3;;1;1;1; rﬁii)e/a% D,./pm ?;?j;lg Arearatio/% D, /pm
0-0.5 51.1 88.7 11.757 49.1 86.5 4.859 55.4 91.9 1. 575
0.5-0.6 9.7 3.9 9.144 10. 6 6.3 2.532 13.2 4.9 1.203
0.6-0.7 30.7 3.8 4.970 31.6 2.8 1. 986 27.8 2.7 0.521
0.7-0.8 4.1 2.1 9.254 5.3 2.1 0.622 2.4 0.5 0.961
0.8-0.9 4.3 1.6 6.740 3.3 2.2 2.238 1.2 0.1 0.510
0.9-1.0 0 0 0 0.1 0.2 2.279 0 0 0
Total 100. 0 100. 0 9.099 100. 0 100. 0 1.747 100. 0 100. 0 1. 206
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