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Abstract : Magnesium phosphate cement (MPC) is a kind of rapid repairing cementitious materials, and it
has many advantages, such as rapid setting, high early strength, high strength, and bonding strength
and good durability. Firstly, we use the orthogonal test design method. By controlling the binder-sand
ratio (B/S), molar ratio of magnesium and phosphate (M/P), and water-binder ratio, we find the MPC
repair mortar benchmark optimal mixture. Afterwards, based on the optimal proportion of the MPC re-
pair mortar, the influence of fly ash and slag on the compressive strength and flexural strength of MPC
rapid repair mortar are studied. The results show that the optimum proportion of rapid repairing mortar
is M/P=6:1and B/S=1 : 1. Besides, the addition of fly ash can improve the strength of MPC mortar,
especially the flexural strength. Thus, the MPC repair mortar blended with fly ash is suitable as a rapid
repairing material. However, when the MPC mortar mixed with slag, the mechanical properties are not

performing as well as the MPC mortar mixed with fly ash. In addition, the flexural strength of MPC
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mortar has close linearity correlation in the compressive strength. And there is no correlation between

strength and factors including curing period, source of raw materials, sintering temperature, adding re-

tarder or mineral admixtures, M/P ratio and water-binder ratio.

Key words: rapid repairing material; magnesium phosphate cement; boron magnesium oxide; mineral

admixtures; strength
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Tab.1 Chemical composition of boron magnesium oxide %
5 MgO B, 0O, Na, O Li, O K,O CaO Si0O, SO, LOI
o 82.63 4.63 1. 24 0.77 0.27 0.14 0.031 0.76 9.53
x2 MERNMTBOULERS
Tab.2 Chemical composition of fly ash and slag %
‘ =T,
UR 7 Seg s’ - .
CaO Si0O, Al,O;  Fe, Oy MgO SO; K,O Na, O LOI
FA 4.77 54.88  26.89 6. 49 1.31 1. 16 1. 05 0.88 3.1
Slag (SG) 34. 54 28.15 16. 00 1.10 6.00 0.32 0. 45 0. 46 2.88
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Tab.3 Factor and level orthogonal test

HZEARFE AREE BM/P CKELL
1 1:1.0 431 0.22
2 1:1.5 531 0.24
3 1:2.0 631 0.26
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Tab. 4 Orthogonal test results of compressive strength of MPC

BELEIR] /) PUH SR BT/ MPa

95 JBERD 1 M/P KBS He el .

min 3 h 1d
I 1(1: 1) 14 1) 1 (0.22) 1 22 61.7 64.5
I2 1(1: D 2(5+ 1D 2(0. 24) 2 20 51.8 59.0
Is 1(1: 1) 36+ 1) 3(0. 26) 3 15 47.7 47.9
Ji 2(1:1.5) 14 1) 2(0. 24) 3 19 43.8 60.7
s 2(1 1.5 25+ 1) 3(0.26) 1 17 33.0 58.2
Js 2(1+1.5) 3(6: 1) 1€0. 22) 2 16 42.3 60. 3
17 3(1+:2) 14+ 1D 3(0. 26) 2 18 19.9 51.2
Js 3(1+:2) 25+ 1D 1€0.22) 3 19 25.0 55.1
Jo 3(1+:2) 36+ 1) 2(0. 24) 1 16 21.2 54.3
K, 53.7(57. 1) 41.8(58.8) 43.0(60.0) 38.6(59.0)
K, 39.7(59.7) 36.6(57.4) 38.9(58.0) 38.0(56. 8)
K 18.7(53.5) 37.1(54.2) 33.5(52. D) 38.8(54.6) 346. 4 511.2
R 35(6.2) 5.2(4.6) 9.5(7.5) 0.2(4.4)

TEFEINAEUE Y 1 d R RE Mg 5 .
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Fig. 1 Influence of mix proportion on 3 h and 1 d compressive strength of MPC repair mortar
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