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Influence of Mineral Admixtures on Strength of Boron-Containing Basic
Magnesium Sulfate Cement
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(1. School of Civil Engineering, Qinghai University, Xining 810016,China; 2. Qinghai Provincial Key Laboratory of
Building Energy-Saving Materials and Engineering Safety, Qinghai University, Xining 810016, China)

Abstract: Using Mg(OH), as the precursor of calcined MgO, the impurity boron was introduced into MgO in the
form of H,BO,. The heat of hydration, X-ray diffractometer(XRD), scanning electron microscope (SEM) and
mercury intrusion porosimeter (MIP)were used to study and analyze the effect of adding mineral admixtures with
the presence of H,BO, on the setting and hardening process of basic magnesium sulfate cement (BMSC). The results
show that without adding the mineral admixture the early strength is lower, the coagulation hardening time is longer,
and hydration heat release rate of BMSC containing H.BO, is lowered. Whereas with the addition of mineral admixture
the late strength of BMSC containing H;BO, increases significantly, and the exothermic rate of the BMSC that
contained H;BO, is further lowered. After the addition of mineral admixture, the hydrated crystalline phase of BMSC
containing H;BO, remains primarily to be the 5-1-7 phase and Mg(OH),, and the porosity is low because of the
mineral admixture has a microaggregate effect, filling the internal pores of BMSC and increasing the density of the
internal structure.
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Table 2 Chemical composition of silica fume

w/%
Si0, MgO H,0 Fe0, C  CaO ALO, NaO
89.42 0.89 0.67 0.49 5.10 0.60 0. 30 0.40
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Fig.1 XRD patterns of two kinds of active MgO
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Table 3 BET specific surface area, crystallite dimension and
particle size of two kinds of active MgO

. Crystallite BET specific surface Average
Sample . . P . .
dimension/nm area /(m*+g ') particle size/pm
T8A 22.1 38.17 3.45
T8B 17.1 77.34 3.32
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(TSOASH).
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Table 4 Mix proportions of BMSC specimens

g
Specimen No. MgO MgSO4-'7HZO CA B FA SF
solution

T8AO 1000 1439 5 0 0 0
TS8IAS 1000 1385 5 0 0 0
T8OAS 1000 1439 5 50 0 0
T8A0-20%FA 1000 1439 5 0 200 0
T8IA5-20%FA 1000 1385 5 0 200 0
T8OA5-20%FA 1000 1439 5 50 200 0
T8A0-10%SF 1000 1439 5 0 0 100
T8IA5-10% SF 1000 1385 5 0 0 100
T8OA5-10%SF 1000 1439 5 50 0 100
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Fig. 2 Influence of mineral admixtures on compressive strength of BMSC specimens
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Fig.3 Influence of mineral admixtures on hydration heat release rate of BMSC specimens
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Fig.4 XRD patterns of BMSC specimens curing for 28 d
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Fig.5 SEM images of BMSC specimens curing for 28 d
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Table 5 Pore structure characteristic of BMSC specimens curing for 28 d
Specimen No. Porosity(by Avelrage pore Proportion of different pore sizes/ %
volume) /% size/nm <20 nm 20-100 nm =100 nm

T8AO 51.38 141.00 12.33 25.16 62.51
TS8IAS 39.28 98. 89 30. 26 53.21 16.53
T8OAS 28.30 89.46 29.58 47.00 23.42
T81IAO0-20%FA 39.00 133. 54 18. 60 5.39 76.01
T8IA5-20%FA 38.45 98.29 12.71 51.72 35.57
T8OA5-20%FA 26.77 44.16 33.58 39.31 27.11
T8A0-10% SF 39.35 101.97 8.79 35.21 56. 00
T8IA5-10% SF 35.13 97.99 3.26 57.32 39.42
T8OA5-10% SF 22.49 30. 20 39.78 45.37 14.85
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