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Table 1 Main chemical composition of tailings

P,0; MgO CaO K,O Na,O Sio, Fe,0, HAh
14.48 6.76 37.68 1.94 10.18 16.37 1.01 11.58
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Table 2 Basic physical parameters of waste rock and taliings
PESL HERIB R (em™)  BRE/ (em™)  BESEE/% FLBRE%
KA 1.750 2.754 63.55 36.45
ey 1.328 2.841 46.77 53.23
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Table 3 Factors and levels

K .
A B C
1 72 5:5 220
2 75 6:4 250
78 7:3 280

x4 BEARMFESNIERZRIT
Table 4 Orthogonal design of filling test of waste rock and

tailings
LR PRVIES A B C
1 AlIB1CI1 72 5:5 220
2 A1B2C2 72 6:4 250
3 A1B3C3 72 7:3 280
4 A2BIC2 75 5:5 250
5 A2B2C3 75 6:4 280
6 A2B3Cl1 75 7:3 220
7 A3B1C3 78 5:5 280
8 A3B2C1 78 6:4 220
9 A3B3C2 78 7:3 250

1.3 SEIiEiE
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Table 5 Orthogonal experiment results

LRk EAINANG Y

S % 74 58 d WKEY% T /em
AIBIC1 1.52 3.05 5.13 29.6
AIB2C2 2.47 4.77 4.68 29.1
A1B3C3 2.79 537 3.56 29.8
A2BIC2 222 432 1.25 28.9
A2B2C3 3.58 6.61 2.37 28.4
A2B3C1 222 438 5.14 292
A3BIC3 3.27 6.14 0.54 26.7
A3B2C1 2.88 5.50 1.28 282
A3B3C2 331 6.33 1.59 27.7
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Fig.1 Average compressive strength varies with 3 factors
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Table 6 Analysis of 7 d and 28 d average compressive strength
e 7 APHULRRE/MPa 7 &FIIPUE R/ MPa
LLZIN B c A B C
k, 2.26 2.34 2.21 4.40 4.50 431
k, 2.67 2.98 2.67 5.10 5.63 5.14
k, 3.15 2.77 3.21 5.99 5.36 6.04
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Fig.2 Bleeding rate and slump constantvaries with 3 factors
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Table 8 Analysis of average slump constant results

E{EZD A B C
k, 29.5 28.4 29
k, 28.8 28.6 28.6
k, 27.5 28.9 28.3

HWZER 2 0.5 0.7

*®9 WEFRSHEEEE

Table 9 Consistency grade and slump range

P RE S Y& % /em RS
S1 1~4 AR
S2 5~9 Bk
S3 10~15 JeFi A
S4 16~21 A
S5 >21 A
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Table 10  Statistical parameters of regression equation
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Table 11 Pilot-plant test

SRS A B ORERIRE/% KB E (kgm?) 5%

1 5:5 78 280 4
2 5:5 78 280 5
3 5:5 78 280 6
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Table 12 Results of pilot-plant test

SIS WH/(mesT) 7R/ MPa FIEIE/(0)
1 2.83 1.8 0.54
2 2.48 1.8 0.62
3 221 1.9 0.51
5 % %
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Reasearch on Optimum Mix Proportion Waste Rock-tailings Backfill
Materials Based on Orthogonal Tests

Song Junjie', Zhang Weizhong', Wang Menglai’, He Qinli*, Kang Qinrong'
(1.School of Resource & Safety Engineering, Wuhan Institute of Technology, Wuhan, Hubei, China;

2.Yunnan Phosphate Chemical Group Co., Ltd., Kunming, Yunnan, China)
Abstract: To improve the problem of solid waste in phosphate mines, the research on the optimum mix ratio
for cemented filling experiment of waste rock and phosphorus tailings was studied by orthogonal tests.
Research on the influencing factors of uniaxial compressive strength, bleeding rate and slump constant for
the filling body which was based on SPSS multivariate nonlinear regression analysis. Determining the
optimal ratio and carry out semi-industrial tests to verify reliability. Results show that the filling to achieve
optimal performance when the waste rock and tailings ratio is 6:4, mass concentration is 78% and cement
ratio is 280 kg/m’ for the filling body, the bleeding rate of filling bodyreaches the optimum and meets the
pumping requirements of high fluidity, which meets the requirements of the mine filling process.
Keywords: Waste rock; Phosphorus tailings; Filling strength; Bleeding rate; Slump constant
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Analysis of Durability and Hydration Characteristics of
Metakaolin Concrete

Ning Bo', Liu Miaomiao®, Wang Wenfei*’

(1.Shaanxi Railway Engineering Vocational and Technical College College of Surveying, Mapping and
Testing, Weinan, Shaanxi, China; 2.Anyang Vocational and Technical College, Anyang, Henan, China;
3.College of Resources and Environmental Engineering, Wuhan University of
Science and Technology, Wuhan, Hubei, China)

Abstract: In order to obtain the effects of different amounts of metakaolin on the physical, mechanical
properties and hydration characteristics of concrete, basic physical and mechanical tests of metakaolin
concrete and concrete hydration performance tests were carried out. The results show that the proper addition
of metakaolin instead of concrete cement admixture can better improve the mechanical properties and
working performance of concrete. However, with the increasing content of metakaolin, the cement content
inside the concrete will decrease and the chemically bound water inside the concrete will decrease. So that
the heat and rate of hydration are reduced, and the content of calcium hydroxide generated by the hydration
reaction is reduced. By combining the XRD pattern analysis of metakaolin after hydration, it can be known
that the peak value of the XRD pattern of ettringite is the most significant when the content of metakaolin is
15%. This is consistent with the content of metakaolin that is obtained in the early stage to achieve the best

mechanical properties of concrete.
Keywords: Chemically bound water; Hydration product; Hydration heat release rate; Heat release; XRD
pattern
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