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Mechanical grinding time affected to performances of

reject fly ash—based backfill binding material
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Abstract : In order to improve the utilization efficiency of reject fly ash, the means of the scanning electron microscopy and the particle size
analysis method were applied to study the activity of the reject fly ash. A variation relationship of the activity with the time was studied dur-
ing the mechanical grinding process of the reject fly ash. An activity stimulating effect of the fly ash was observed under the different me-
chanical grinding time and activated mechanism of the mechanical grinded reject fly ash was analyzed. The test results showed that when
the grinding time reached at 20 min, the strength of the reject fly ash binder would be increased by 50% in max and when the grinding
time continued and the strength would be obviously reduced. Therefore, the reject fly ash activity stimulated by the mechanical grinding
should be controlled within 20 min and the continued grinding would not have a role to improve the activity of the fly ash. The reject fly ash
activated mechanism by the mechanical grinding would mainly include the physics effect, crystalline transition and chemical changes. Al-
though the mechanical grinding could improve the activity of the fly ash, but could not stimulate the activity of the reject fly ash fundamen-
tally. Therefore , to improve the binding of the fly ash, a comprehensive consideration should be required from many aspects and the most e-

conomic partical fineness and grinding time should be selected.
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Table 1 Chemical contents and physical properties of fly ash

RWFERE/  HERRE L/ 45 pm HFLIR HRufEmaE T

B IK B H/ % w(SiOz)/% w(A1203)/%w(F6203)/% w(Ca0)/% w(MgO)/%

(kg -m™>) (kg-m?) BfiRE/ % IKEL/ %

1|23 12.73 46.84 28.60 4.01 1.79 2 040 750 42.51 130

I %% 6.34 53.94 30.91 2.38 0.92 1950 780 19.00 91
®2 BEBRIKRUFZRSFTWEN %

Table 2 Component and mineral composition of ordinary silicate cement
. 220 7 HALR
h w(Si0,) w( Al O5) w(Fe,05) w( Ca0) w(SO0;) w(C38) w(C,S) w(C5A) w( C4AF)
RERRER K g 21.38 4.23 3.58 66.49 0.1 59.95 12.02 5.94 13.53
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Fig. 1 Scanning electron micrograph of

fly ash Il before and after milled
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Fig. 2 Scanning electron micrograph of fly ash Il
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Fig.3  Size distribution of fly ash Il at different milling time
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Table 3 Specific surface area of fly ash at different milling time
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Table 4 Test results of specimen’s strength after different milling time

R

ARBTG5 5/ MPa

BT B} 8]/ min

8h 1d 3d 7d 28 d
X01 0 0.3 1.8 6.8 8.5 11.3
YMCO1 0 0.2 1.1 5.2 7.2 10.1
YMCO2 10 0.3 1.3 5.4 7.9 12.3
YMCO3 20 0.3 1.4 5.6 8.3 13.9
YMCO4 30 0.2 1.3 5.7 8.5 14.3
YMCO5 40 0.2 1.3 5.9 8.5 15.0
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Fig. 4 Test results of specimen’s strength for different age
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