23 5 2.; ‘? B #% k45 £

CHINA POWDER SCIENCE AND TECHNOLOGY

2017 10 °Q
doi:10.13732/j.issn.1008-5548.2017.05.009

Rosin—

Rammler-Bennet RRB

o 0~10 pm
10 wm

TUS2 A
1008-5548 2017 05-0049-05

Relationship between grinding time and
particle characteristics of ground stone
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Changsha 410075, China)

Abstract: Ground marble and dolomite were chosen as the
materials to test the particle size distribution under different
grinding time, and the Blaine specific surface area was calculated.
The characteristic particle size, uniformity coefficient and specific
surface area were determined by means of grinding dynamics and
linear regression analysis using Rosin-Rammler-Bennet (RRB)
equation as the particle size distribution model. The results show
that with the increase of grinding time, the number of the particles
in the range of 0~10 wm gradually increases, the number of
particles larger than 10 pm gradually decreases. The grinding
efficiency decrease gradually with the time, and ground marble
has a higher grinding efficiency than ground dolomite at the same
time. The uniformity coefficient of ground marble increases, and

the particle concentration phenomenon enhances, however, the
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uniformity coefficient of ground dolomite decreases, and the
particle concentration phenomenon weakens. There exist
logarithmic and double logarithmic correlations between the specific
surface area and characteristic particle diameter of the two particles.
Keywords: ground stone; particle size distribution; uniformity
coefficient; characteristic particle size
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Fig. 1 Particle size distribution of ground marble Fig. 2 Particle size distribution of ground dolomit
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Tab. 1 Mineral compositions of ground marble and ground dolomite
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Fig. 3 particle size distributions of ground marble



« 51 -

2

Tab. 2 Particle size distributions of ground marble

1%

0~5 pm >5~10 pm >10~20 pm  >20~30 pm  >30~50 pm  >50~100 pm  >100 pm
MTO 23.79 13.35 15.91 8.54 10.66 13.45 14.3
MT5 36.56 16.95 15.77 6.72 9.91 10.67 342
MT15 43.93 18.01 15.44 6.62 9.08 6.40 0.52
MT30 52.28 18.09 14.74 5.89 6.54 2.46 0
MT45 56.59 17.86 13.86 5.69 4.72 1.28 0
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Fig. 4 Particle size distributions of ground dolomite
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Tab. 3 Particle size distributions of ground dolomite

1%

0~5 pm >5~10 pm >10~20 pm >20~30 pm >30~50 pm >50~100 pm
DTO 18.82 11.85 22.00 17.83 20.53 8.97
DTS 27.25 15.09 21.44 14.22 15.24 6.76
DT15 37.31 17.29 21.06 11.84 9.72 2.78
DT30 42.05 17.77 20.78 10.60 7.12 1.68
DT45 50.23 18.45 18.96 7.36 4.89 0.11
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Tab. 4 Distribution of RRB linear regression analysis result of ground stone with different grinding time

. kg—l)

e T AR/ (m?

RRB dJpm n S /(m*+kg™)
MTO loglog100/R=0.68logx—1.42 0.935 33.03 0.68 4487
MT5 loglog100/R=0.73logx—1.25 0.920 15.40 0.73 837.7
MT15 loglog100/R=0.76logx—1.18 0.903 10.80 0.76 1 051.7
MT30 loglog100/R=0.77logx—1.07 0.906 7.76 0.77 14493
MT45 loglog100/R=0.79logx—1.03 0.906 6.59 0.79 1 657.7
DTO loglog100/R=1.04logx—1.76 0.958 25.8 1.04 419.9
DT5 loglog100/R=0.94logx—1.53 0.968 20.00 0.94 584.4
DT15 loglog100/R=0.91logx-1.36 0.964 13.98 0.91 838.3
DT30 loglog100/R=0.8910gx—1.27 0.955 11.69 0.89 985.9
DT45 loglog100/R=0.87logx—1.15 0.943 8.4 0.87 1268.3
Sy=169.3+862.91g¢
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Fig. 5 Relationship between specific surface area and grinding time
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Fig. 6 Relationship between characteristic particle
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