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Effect of Ca’" /Mg"" Concentration on the Rheological Properties of Quartz-Calcite Slurry
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Abstract: In order to explore the effect of particle-particle interaction on slurry rheology under different electrolyte solutions,
quartz and calcite were used as research objects. The effects of Ca’" /Mg®" concentration on the apparent viscosity and yield
stress of single quartz/calcite slurry and mixed slurry were studied by rotational rheometer. Combined with Zeta potential,
DLVO theory calculation and suspension turbidity test, the surface electrical properties, particle interaction and coagulation
behavior of mineral particles under different Ca®" /Mg®" concentrations were revealed, and the theoretical relationship between
particle microscopic action and slurry rheology was established. The results show that the increase of Ca®" /Mg*" concentration
can reduce the thickness of the electric double layer on the particle surface, enhance the attraction between the particles.,
promote the in-phase condensation of the particles, and result in the increase of the apparent viscosity and yield stress of the
single quartz and calcite slurry, and reduce the turbidity of suspension. The increase of Ca®"/Mg®" concentration can weaken
the attraction between quartz and calcite, weaken the heterogeneous condensation between them, lead to the decrease of
apparent viscosity and yield stress of mixed slurry, and increase the turbidity of suspension. The yield stress of quartz+ calcite
mixed slurry has a logarithmic relationship with the Debye length of the solution, and has a positive correlation with the square
of the surface potential difference between the two different particles.
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Table 1  XRF results of quartz and calcite %

PR S0, CaO  MgO ALO; Fe, 05 KO Hifs

AP 99.38  0.02  0.08  0.37  0.08  0.03  0.04
Jifitf 0.06  99.35  0.46  0.03  0.04 0.06
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Fig.2 Particle size distribution of quartz and calcite
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Fig.3 Effect of Mg** concentration on the relationship

of shear rate-shear stress of slurry
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Fig.11 Surface potential of quartz and calcite at

different Mg>* /Ca?* concentrations
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mixed slurry in Mg>* /Ca’* environment
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