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Study on effect of modifier and mineral admixture on water resistance of magnesium
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Abstract: [ Objective ] Magnesium oxysulfate (MOS) cement is one type of magnesium-based cementitious materials made from
the mixture of magnesium sulfate (MgSO,) solution and light burned magnesium oxide (MgO). It has the characteristics of light
weight, high temperature resistance, easy preparation and environment-friendly. However, the poor water resistance property of
MOS cement limits its application in engineering projects. To review the improvement measures for MOS cement water resistance,

[ Methods ] the effects of modifiers, i. e. citric acid (CA), sodium silicate (SS), phosphoric acid (PA) and tartaric acid
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(TA) and admixtures such as fly ash (FA), silica fume (FS) and slag, on the water resistance of MOS cement are summarized.

Based on the research result of domestic and foreign scholars, the effects of modifiers and mineral admixtures on the softening co-

efficient, microstructure and phase composition of MOS cement are concluded, and the improvement mechanism of modifiers and

admixtures are analyzed. [ Results]The results show that the softening coefficient can be increased to 0. 8 or higher, the harmful

pores are reduced, the total porosity can be lower, the micro-structures are more compacted, and more 5 + 1 - 7 phase of MOS

cement generated with the adding of modifiers or mineral admixtures. [ Conclusion ] Appropriate dosage of modifiers and mineral

admixtures can significantly improve the water resistance of MOS cement. Finally, the current issues and future developments of

MOS cement are discussed and some ideas are provided for further promoting the property of water resistance.

Keywords : magnesium oxysulfate (MOS) ; modifier; water resistance; admixture; softening index; 5 + 1 « 7 phase
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Table 1  Softening coefficient of magnesium oxysulfate cement with different modifiers
(G plgdl BB R/ % (15 myo) BALR B (K 28 d)
EX ARl CA 0/0. 10/0. 50/1.0/1. 5 0. 20/0. 72/0. 78/0. 84/0. 91
PO} 0 0. 66
CA 1.00 0. 85
TERR A 1.00 0.29
g n-(22) PA 1.00 0.83
CA+PA 0. 50+0. 50 0.79
CA+WIHR 1.0+3.0 0.92
CA+£1 4 1.0+0. 50 0. 88
PO 0 ~0.57
CA 0. 50 ~0.92
— EDTA 0.50 ~0.40
EDTA-Na 0.50 ~0. 59
EDTA+CA 0. 50+0. 50 ~0.95
EDTA-Na+CA 0. 50+0. 50 ~0.97
BA M F[? Ss 0/0. 500/1. 00/1. 50/2. 00 0.910/1.30/1.20/1.25/1. 30
HAO Y P2 CA 0/0. 30/0. 60/0.90/1.2/1.5 ~1.1/0.86/0.98/1.0/1. 1/1. 1
PA 0/0.2/0.4/0.6/0.8/1.0 ~1.00/1.04/1.03/1. 14/0. 950/1. 03
k120 TP 3 0/1/2/3/4 0. 49/0. 81/0. 85/0. 85/0. 80
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Table 2 The 5 « 1 « 7 Phase content of magnesium oxysulfate cement with different modifiers before and after soaking in water

fE & S ShmBE % 4728 d 51 517 M H% FEP R R K 28 d 5 517 MHEE%
0 0 7.04 3.83
WANG NE3%! CA 0.5 44.29 45.92
Frigzih 0.5 46. 89 46.53
0 0 11.7 —
CA 0.5 41.27 —
CHEN X YB3 CA+BA 0.5+0.25 46. 64 —
CA+BA 0.5+0.75 48.78 —
CA+BA 0.5+1.25 45.47 —
wuU C YD TA 0/0.13/0.5/1 ~/~/~/62.68 —
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Table 3 Softening coefficient of magnesium oxysulfate cement with different admixtures

fE BEKE BE/% PAILREL

Ei 5 A 0/10/20/30/40/50 ~0. 50/0. 70/0. 90/0. 64/1.2/1. 1
ElT/ 0.90/0. 91/0. 92/0.91/0. 91/0. 92
IR 0. 90/0. 86/0. 89/0. 87/0. 86/0. 89
u K 0/4/8/12/16/20 0. 90/0. 90/0. 89/0. 89/0. 90/0. 88
=28y 0. 90/0. 88/0. 87/0. 91/0. 87/0. 89
AR 0. 90/0. 90/0. 89/0. 89/0. 88/0. 88
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