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Abstract: Magnesium oxychloride cement was prepared by the reaction between light-burned MgO and MgCl,*6H,0O

in presence of citric acid and ammonium citrate tribasic. Effects of citric acid and ammonium citrate tribasic on improving

the water stability of magnesium oxychloride cement and its mechanism were studied. The results show that the citrate

combines with MgOH " to form a stable complex, hindering the precipitation of Mg(OH), and promoting the generation

of 5Mg(OH),-MgCl,-8H,O (5-1-8 phase) , which improves the compressive strength and volume stability of magnesium

oxychloride cement at all ages. The addition of citric acid and ammonium citrate tribasic induces none of new phase, but

significantly enhances the water stability of magnesium oxychloride cement due to the adsorption of citrate onto the

surface of 5-1-8 phase. The improvement of water stability by citric acid is better than that by ammonium citrate tribasic.
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Table 1 Chemical composition of light-burned MgO
w/%

MgO  Si0, CaO  ALO, TFe0O, SO, I

87.17 8.29 3.09 0.56 0.49 0.14 0. 26
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Fig.1 Fluidity and setting time of the fresh MOC paste
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Table 2 Compressive strength of MOC paste with air curing

MPa
Sample
3d 7d 28d
No.
PO 57.8+1.0 79.84+0.8 93.0+1.1
PC 59.5£0.5 88.4£1.7 97.7£0.8
PA 59.940.9 93.0+2.7 108.2+2.4
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Table 3 Compressive strength variation of MOC paste after

water immersion

MPa
Sample Immersion time/d
No. 3 7 28
PO 55.242.6 21.54+0.7 4.54+0.1
PC 87.4+2.1 86.4+2.7 86.242.8
PA 83.24+2.0 70.24+1.3 68.242.0
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Table 4 Length change ratio of MOC mortar with air curing
%

Sample

3d 7d 14d 28 d
No.

MO  0.302=£0.007 0.31940. 008 0. 336=+0. 006 0. 353%0.006
MC  0.15840.006 0.194=2=0. 007 0. 230=£0. 008 0. 242=40. 009
MA  0.168=£0.001 0.197=0.004 0.228==0.001 0. 2404=0. 002
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Fig. 2 Length change ratio of MOC mortar after
water immersion
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Fig. 3 Effects of citric acid and ammonium citrate tribasic

Water absorption ratio(by mass)/%

150 180

on the water absorption ratio of MOC mortar

5-1-8 phase

20 pm

(a) Sample PO
& 5

(b) Sample PC

2P AT MOC KAG 4y v 5-1-8 AH B SO 25 44
Fig. 5 Microstructure of 5-1-8 phase of MOC hydration products with air curing
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products with air curing

(c) Sample PA
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Fig. 6 Phase compositions of MOC hydration products
after water immersion
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Fig. 7 Microstructure of MOC hydration products after water immersion
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