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Fig. 1 Particle size distribution of tailings and cement
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fraction, %)
MgO SiO, Na,0 K,0 ALO; SO, Fe, O, CaO
1.40 20.70 0.18 048 450 260 330 65.10
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Fig. 4 Photos of funnel gravity filtration device(a) and pore solution after filtration and dilution(b)
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Effect of mixing speed on rheological properties of
cemented paste backfill

CHEN Feng-bin', SU Rui', YANG Liu-hua', JIAO Hua-zhe', WU Ai-xiang’, YIN Sheng-hua?,
WANG Hong-jiang®, GAO Yang', KOU Yun-peng’, WANG Zeng-jia®

(1. School of Civil and Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. School of Civil and Environmental Engineering, University of Science and Technology Beijing,
Beijing 100083, China;
3. Filling Engineering Laboratory of Shandong Gold Group, Laizhou 261441, China)

Abstract: In order to study the effect of mixing on the rheological properties of cemented paste backfill(CPB), the
CPB samples were prepared by controlling the mixing speed, and the parameters such as microstructure, rheology,
potential and ion concentration were tested. The effect of mixing speed on the rheological properties of the paste
was analyzed from the perspective of physics and chemistry. The results show that there is a speed threshold for
CPB mixing (in this study, the value is in the range from 1000 r/min to 1500 r/min). When the mixing speed is less
than the threshold, because all kinds of film wrapped particles in the CPB are mixed and dispersed, the
mesostructure size decreases with the increase of mixing speed, and the rheological parameters of the CPB
decrease with the increase of mixing speed. The rheological curve conforms to Bingham model. When the mixing
speed exceeds the threshold, strong mixing shear promotes the dissolution of early hydrate and inorganic salt ions
into the solution, the ion concentration increases, and the particle surface potential changes from —0.7655 mV to
0.476 mV. The measured microstructure and rheological parameters increase with the increase of mixing speed,
and the rheological curve is more in line with the H-B model (n<<1). Combined with Hattori—1zumi theory and
Debye — Hiickel theory, by introducing shear rate factor, the relationship equations between particle surface
electrochemistry and adsorption force, rheology and particle aggregation state are established, and the influence
mechanism of mixing shear on the rheological characteristics of paste is analyzed, which provides theoretical
support for the development of paste mixing technology.
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