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Research on rheological properties of magnesium oxychloride cement
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Abstract: The early hard and fast characteristics of magnesium oxychloride cement lead to the
construction problems of the concrete with long-distance transportation, is difficult to stir and
difficult to pump and so on, which limits the popularization and application of magnesium
oxychloride cement material. The shear stress and plastic viscosity of magnesium oxychloride
cement paste at different shear rates were measured by the rotational viscosity test. The Power-
law model was used to fit the rheological curves of magnesium oxychloride cement, and the
influence of the design parameters on the rheological properties of magnesium oxychloride cement
were analyzed by the model. The results show that the Power-law model can be used to fit the
rheological curves of magnesium cement slurry, and the rheological parameters such as
consistency coefficient and rheological index can be described. The shear stress of magnesium

oxychloride cement paste increases with the increase of shear rate. The plastic viscosity decreases
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rapidly and then tends to be stable. When the shear rate is the same, the shear stress increases

with the increase of the amount-of-substance ratio of MgO to MgCl,, and decreases with the

increase of the amount-of-substance ratio of H,O and MgCl,. With the hydration of cement, the

shear stress and plastic viscosity increase. When the amount-of-substance ratio of MgO, MgCl,

and H,Ois 7 ¢ 1 ¢ 15, the paste is the most stable. 7 tabs, 5 figs, 16 refs.

Key words: road engineering; magnesium oxychloride cement; rheology; shear stress; plastic vis-

cosity; Power-law model
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Tab.2 Chemical compositions of magnesium chloride %
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Fig. 1 Change curves of shear stresses with shear rates of

chlorine oxychloride cement
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Tab.3 Fitting parameters of rheological curves of magnesium

chloride cement slurry using Power-law model
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Fig. 2 Effect of amount-of-substance ratio of MgO to

MgCl, on initial hydration rheological curves
Hy AT 2 AT R - B A B D) B R A B O SR BEK T

SR T )N Ty ¥y 5 IG 0 e S8 M R ) S R
WA B S e TP R s A TR B DD 30 25 1 L AU K
Ve AR 55 Y) N g B MgO 5 MgCl, ¥y 5 i) & Ho 3
T4 I s Mg O FHRT 55 5 80y o 3 1A B0 6 BB K
Bt KA I AR i 2645 2 (1) Power-law #2718 [ Ul 5 2
BAE R 4 Frs,

%4 7FE MgO 5 MgClL, MRIE L3 R

MBKURERLEBESH
Tab. 4 Fitting parameters of initial hydration rheological curves

corresponding to different amount-of-substance ratios of MgO to MgCl,
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Fig. 3 Effect of amount-of-substance ratio of MgO to MgCl; on
rheological curve of hydration after 60 min
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Tab. 5 Fitting parameters of theological curve after 60 min

corresponding to different amount-of-substance ratios of MgO to MgCl,
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initial hydration rheological curves
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Tab.6 Fitting parameters of initial hydration rheological curves

corresponding to different amount-of-substance ratios of H, O to MgCl,
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7:1:15 40. 092 0.716 0.965 77
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Fig. 5 Effect of amount-of-substance ratio of H,O to MgCl, on
rheological curves of hydration after 60 min
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Tab. 7 Fitting parameters of rheological curves after 60 min

corresponding to different amount-of-substance ratios of H, O to MgCl,

W s A L K n R
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