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Mechanical grinding time affected to performances of

reject fly ash—based backfill binding material
Liu Yin"?,Liu Yang',Zhou Yuming',Lu Yao'*;Cui‘Bogiang'*, Guo Hao'

(1. School of Mining and Safety Engineering, Shandong University of Science and Teckinology, Qingdao 266590, China;2. Henan Provincial Key Lab of
Mineral Resource Green and High Efficient Mining and Comprehensive Utilization, Henan Polytechnic University , Jiaozuo 454150, China)
Abstract ; In order to improve the utilization efficiency of reject fly ashs, 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.

Key words :reject fly ash; mechanical grinding; grinding time ; backfill binding material
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Table 1 Chemical contents and physical properties of fly ash
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B IR bediim/% w(Si0,)/% w(Al,0;)/%w(Fey05)/% w(Ca0)/% w(MgO)/%

(kg -m™>) (kg-m?) BfiRE/% KL/ %

1|23 12.73 46.84 28.60 4.01 1.79 2 040 750 42.51 130
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Table 2 Component and mineral composition of ordinary silicate cement
. 222 7 HALR
h w(Si0,) w( Al O5) w(Fe,05) w( Ca0) w(SO0;) w(C58) w(C,S) w(C5A) w( C,AF)
RERRERK 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

MTIOUL AR B X 1 FE 2 47404, T LAAS
Rt DU AN TR A T, 5 SR T 2ok S8 A T 9
%FKW%HWZF%%FTE%#%E SN Ky
SRR [ A5 BE b A= A B A R R ST AB /N
EERTCIF AL, R Y BT R s AR AR T,
TS (RS B2 A — A AR K 2 L i) B 3 A i A, Rl
H N EBELA 1 PE R BEEE ER , BE T R R , AIT
T BRI TEE
2.2 MESMNKER

SBC10- L L 250 HE A3 58 IR O 8 B i 0 1K S AL
FHBIF R 38 OB EE S A A [ A B B[] ) AR
LA TGO, QN 3 R,

ME 3 AT LAE H JECHOR AR B K R OR B50R, hr
BR/NFEEPHE 50 pm 24, FAE KT 40 pm
MR 5 409% , 52 B & BT S BT [R] B AS BT 38 A A5
IRIPVRLAR o3 A7 1283 ke A= A8 4k, ] 3¢ AT LU, hE
BR/NFBELEPLE 10 wm 247, PR A BE 0508 L
R G /NT 40 pm A9 HIAF] 90% LA I,

— R AT, - BRI A MAR
100 ~40 0 G100p e 3.0 R
© < s =
< 80 g 2 8 Q@r 2.4 X &
:Ei 60 2 18 8 K B
2 h—il:?\ L = _.iﬂ {T\\
= 40 L6 B 42 1.2 &4 2 g
= = 1= _’_ﬁ =
=20 08*» 0.6 % & - r
AN ‘ B - N O ‘ o
0.1 I 10 100 500 0.1 1 100 500 0.1 1 10 100 500
FifE /um S /um Rif% fum
(a) JRRA A (b) WFE% 10 min () W 20 min

s 100 e 3.0 . §1oo 4.0 .

M 80 24 & A 80 13.2 <

= 60 188 Ko 12.4 %i

& 40 128 43 40 11.6

= = = =

= 20 06% =9 10.8 %=

P ‘ ‘ 0 Qlmme” s ‘ ‘ 0
0.1 1 10 100 500 0.1 1 10 100 500
RIFE /um FLFE /um
(d) WHEE 30 min () % 40 min

B3 F R o a0 R M A R A
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
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8h 1d 3d 7.d 28 d
X01 0 0.3 1.8 6.8 8.5 11.3
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YMC02 10 0.3 1.3 54 7.9 12.3
YMCO3 20 0.3 1.4 5.6 8.3 13.9
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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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