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Effect of Metal Cation on Water Resistance of Magnesium Oxychloride Cement
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Abstract: Magnesium oxychloride cement (MOC) has some advantages like light weight, early strength, low thermal conductivity,
and fire resistance, but poor water resistance restricts the application of MOC in civil, construction and other fields. This paper was to
improve the water resistance of MOC by using soluble sulfates containing different metal cations as additives. The effect of soluble
metal cations on the setting time and compressive strength of MOC was investigated. The phase composition, microstructure and pore
structure of modified MOC were characterized by X-ray diffraction, scanning electron microscopy, and mercury intrusion porosimetry.
The results show that AI**, Fe?*, Cu" ions and free OH™ ions in the MOC slurry can preferentially form a precipitate, inhibiting the
formation of Mg(OH),, delaying the hydration of MgO, prolonging the setting time, reducing the total porosity of the MOC matrix,
and improving the water resistance of MOC. In addition, SO,* ions can also improve the stability of 5Mg(OH),-MgCl,-8H,0 after
soaking in water through the adsorption and coordination with Mg®" ions in 5Mg(OH),-MgCl,-8H,0.
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Fig. 1 (a) Laser particle size distribution and (b) XRD pattern of light-burned magnesia powder
x1 BIRESUEMLEEN F2 FERECEE
Table 1 Chemical composition of light burning powder Table 2 Raw materials formulation mlg
(LBM) powder w/% Sample LBM MgCly-6H,0 H,0 Modifier
MgO SiO, CaO AlLO; Fe,04 Na,O Others N-MOC 800 379.9 370.5
87.1 287 237 1.72 1.05 1.16 3.73 FS-MOC 800 379.9 370.5 8.00
Ww—Mass fraction NS-MOC 800 379.9 370.5 4.09
AS-MOC 800 379.9 370.5 6.39
1.2 tmil&E CS-MOC 800 3799 3705 4.59
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A AN ANFE I BB RS 1, A Uit 6 [ e Bl i)
R B AR 2 T~ B B AR [R] o A HE JEORMAC EL (3R 2)FREX
ANKEMBE SRR EHRE, H% JAL BRI KR
R =5 AR T AL B R PR S HEHE 3 min,

Note: N-MOC, FS-MOC, NS-MOC, AS-MOC and CS-MOC are MOC
mixed with blank sample, ferrous sulfate, sodium sulfate, aluminum sulfate

and copper sulfate modifier respectively.
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Table 3  Phase composition of MOC with different

modifiers at 28 d

w/%

Sample No. Rup

S5 phase Mg(OH), MgCO; SiO, MgO Amor.
N-MOC 60.28 10.23 7.40 0.81 9.52 11.76 9.930
FS-MOC 65.58 9.42 7.11 0.88 5.75 11.26 9.795
NS-MOC 60.59 11.17 7.53 083 849 11.39 9.603
AS-MOC 58.66 11.46 772 0.70 9.61 11.85 9.538
CS-MOC 63.47 10.08 749 0.75 6.56 11.65 10.102

Ry,—Reliability factor.
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Table 4 Solubility product constants K, of metal hydroxide 120 F mm Soaking in water compressive strength
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Table 5 EDS energy spectrum analysis of element composition in different regions

Region 1 of N-MOC in Fig. 10a Region 1 of N-MOC in Fig. 10b Region 2 of FS-MOC in Fig. 10c
Element wi% x/% w/% x/% w/% x/%

Mg 38.43 33.36 42.78 33.26 20.99 16.27
Cl 18.94 11.12 0 0 7.00 3.72
42.63 55.52 57.22 66.74 48.81 57.50
S 0 0 0 0 11.93 18.71
Fe 0 0 0 0 11.27 3.80
Total 100.00 100.00 100.00 100.00 100.00 100.00

x—Mole fraction.
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Table 6 Pore structure of MOC at 28 d in air

Sample Total intrusion ~ Total Volume fraction/%

No. volume/(mL-g™") porosity/% <10nm 10-100 nm >100 nm
N-MOC 0.1422 14.48 19.12 75.08 5.80
FS-MOC 0.1310 13.08 2453 73.23 224
NS-MOC 0.1561 15.60 18.62 75.77 5.61
AS-MOC 0.1389 1422 17.54 77.94 452
CS-MOC 0.1330 13.77 20.29 76.68 3.03

52 M AS. CS F1 FS HF&K T MOC i L
B, iXiH] AS. CS Al FS Al iEid$2 5 MOC F:4k
MM, Mg MOC IRFEPL R . B 11b 2R,
JURIASFI & B BHE P39 0CE 7 MOC [14LE. il
N-MOC R Al JIfL4%, MBAFS Ja, MOC
HEL T AR LALE . XU, &R B T
7 MOC By Al JLfLAR 5 A . 3 5 27, MOC 4L
BEBENAT 10~100 nm XA N . A, SRR
R T DUA 2E K MOC 24 WA 3RS FL(>100 nm)
&', MOC Hfa g H RS EN 5.8%,
BN AS. CSHIFS 5, MOC & KSILIKE RS
IR R 4.52%. 3.03%A1 2.24%. T AN d
iz £ N REAH A, MOC FLA% 43 1 2528 15 B AS ] 1)
&R BH B 45 MOC Rk N B IFLR 0 A 5
N2 7 MOC HITR /K = B 2 s
AP", cu*'s Fe*'5 SO, i K 4B A AL
85 MgO KA A B BRI 7K A 2 38 3 R B i 7
YEH I Mg(OH), ALK, BR/K Tl <ALR
I P BRI S S ALBIE S BSOS Al s 5
F Mg PRITE A A F B T 5 AR T, 328 1 5 4
R E N, XIEBARKILE, 5 Mo
P T I A A% 1 S R 7,

3 £

D AP, Fe*'. Cu*™5 MOC BEE H 37 B OH™
AR SETE RpTUE, Ml T Mg(OH), HITERL, %ELE
MgO /Kb, FEK THEELERTE], PR T MOC 24k
ML, 3T MOC FEAAMFLEEH, Mt
7 MOC & R IHUERE .

2) 4iif MOC R 1 5 MRKE KN
Mg(OH),, N-MOC #&7K 28 d J& M REKE
0.15. AP". Fe*'. Cu™ fin Al f# ik MOC (1
SILEER R MOC KM, B AP, Fe*'.
Cu® 1 MOC 327K 28 d JEI#AL Z¥ 8 s T 0.75,
HIBA Fe*'. Cu® 1) MOC 127K 90 d J5#Ab R 55
A5 0.81 F1.0.79. JLFHFHES T4 MOC fiif 7K 14 1 2
EIRR B REI NN Fe™'s Cu™'s APL Na™'s
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