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Abstract: The adsorption and complexation of organic polymer emulsion, acrylic emulsion (AE) was used to modify
magnesium oxychloride cement (MOC). The working properties, mechanical properties, water resistance and
microstructure of modified MOC were systematically investigated , and the mechanism of the modification of MOC
by AE was revealed. The results show that the dispersing effect of AE in MOC can increase the fluidity. AE formed
membrane structures on the surface of cement particles and hydration products not only inhibit 5+ 1+8 phase crystals
growth, but also change its morphology so as to influence the setting time and strength of MOC. Meanwhile, AE
reduces the volume fraction of harmful pores of MOC. Combined with the membrane structure generated by AE inside
the MOC, it can delay the hydrolysis of 5+ 1+8 phase crystals and reduce the generation of Mg(OH), crystals. Thus,
the water resistance of the MOC is improved.
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Table 1 Main performance indicators of AE

Solid content(by mass)/ % pH value(25 °C)

Viscosity/(mPa-s)

Number of free monomer ~ Minimum film forming temperature/C
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Table 2 Mix proportions of AE modified MOCs
Unit:g

Light-burned

Specimen No. MgCL-6H,0 H,O0 Sand AE

MgO
Control 450.0 181.0 189.0 1350.0 0
1% AE-MOC 450.0 181.0 186.8 1350.0 4.5
2% AE-MOC 450.0 181.0 184.5 1350.0 9.0
3% AE-MOC 450.0 181.0 182.3 1350.0 13.5
4% AE-MOC 450.0 181.0 180.0 1350.0 18.0
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Fig.1 Setting time and fluidity of AE modified MOC
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Fig.2 Schematic diagram of AE’s retarding effect on MOC
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Table 3 28 d flexural compression ratios of AE modified MOC
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28 d flexural compression ratio  0.25 0.33 0.32 0.36 0.38
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Fig. 3 Mechanical properties of AE modified MOC

482 j=2
20 .
= Curing age/d:
18 _Q‘: 597
16 - ::_ =128
SR\
=12 ::.
= 10 I -:} <
H H >
8 FNY+ i - B
< < - =
6 FN:F . i .
':?' i} }': -:?'
4 L L L o L
0 1 2 3 4
w(AE)/%
(a) Flexural strength
40 ISSIT 72
36r [ fou28d 164
32 F -= Strength loss rate,7 d .
I § Co- Strength loss rate,28 d 56
28 . o
<
£ 1N 148 =
2 20 1N E
<216 FN\ 140 g
12+ :-: 32 E
8 :-: :'i 24 n
41 }-c :_-c ]
< <
0 16
0 1 2 3 4

w(AE)/%

(a) Compressive strength

0.9
0.8 F
0.7 ¢
0.6 -

. 05¢F
0.4r
0.3+
0.2r
0.1F
0

Curing age/d:

M3
|
|
|
1
|
|
1
|
|
1
|
|

I 1
1 2
W(AE)%

w2
AT

(b) Softening coefficient

K4 AE U MOC 19T 7K 1 fig
Fig.4 Water resistances of AE modified MOC
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Fig. 5 SEM images of AE modified MOC curing for 28 d

/ Phisc5;1-8

(a) Control, without soaking
¥ &4

&Mg(OH)J

Phase 5-1-8 IJ__|

(d) Control, soaking

(b) 2%AE-MOC, without soaking

Phase 5-1-8 %

(e) 2%AE-MOC, soaking

6 AEBPEMOCHEK 7 AHE i SEM R A
Fig.6 SEM images of AE modified MOC before and after 7 days of soaking in water
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Fig. 7 XRD patterns and FTIR spectra of AE modified MOCs curing for 28 d
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Fig.8 XRD patterns and FTIR spectra of AE modified MOC before and after 7 days of soaking in water
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Fig.9 Accumulated pore volume and pore size distribution curves of AE modified MOC
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