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Effect of Magnesium Carbonate Minerals on Water Resistance of

Magnesium Oxysulfate Cement
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Abstract: In order to improve the water resistance of magnesium oxysulfate (MOS) cement, hydromagnesite or
magnesite was added into MOS cement. The effects of hydromagnesite and magnesite on the compressive strength,
phase composition and content of hydration product, and microstructure of MOS cement were analyzed. The results
show that the addition of hydromagnesite and magensite is conducive to the water resistance of MOS cement. When
the dosage of hydromagnesite or magensite is 10 % , the compressive strength of MOS cement increase to 77.9 MPa
and 76.7 MPa, and the softening coefficient increases by 26.3% and 15.0% , respectively. With the increase of the
dosage of hydromagnesite or magnesite and the extension of curing age, the content of MgO decreases, and the
soundness problem of MOS cement is effectively alleviated. Hydromagnesite and magnesite can react with the residual
MgO in MOS cement to form the MgO-CO,-H,O system, which is stable in water and compacts the matrix, thus
improving the compressive strength and water resistance of MOS cement.
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Fig.1 Compressive strength of specimens at different

curing ages

120 1.1

100

80

60 H

40 H

Compressive strength/MPa

20 H

= 0.5
HY5 HY10 MC2 MCS MCI10
Specimen
B2 KR A R0 R AR AL 2R 8

Fig. 2 Compressive strength and R, of specimens

0 U £
Control H

after water immersion

PP B B 38 A 72.9 MPa R & % 58.3 MPa; &
MC2 #h , FoAth o {452 /K e T e a8 B 3 K F 25 ik
, HY10 . MC10 i $t & 58 B 43 5 B 25 1l 2R 1
58.3 MPa#$ % 77.9.76.7 MPa; 525 ik F M 1L,
B b iR 8 2 BE RS B R 1 R Ak R RO
BIAREE T 2.5%~26.3% ., —1.3%~15.0%. i st AT
U, 5 Jo e 1R % N 22 BE RS T K 24 AT L R A AU B
IR UE A 7K A
2.2 KEFEH

Fidr 28 dJE iR F % XRD (&3 WL & 3. 181 3] AL .
T B K8 B 2K AR ) Ry 517 AT Mg(OH),, i
AR RN MgO A7 T FIRR IR B 5 45 A I ik 112 B o
FHEURE RS BRI KAL) 517 4
WA A2 B RZ A T MgO 3 i Bl 45 56 T i R B (32 B
WRGH 45 1 1 38 B a2

2 R F \HY 10 . MC10 B9 Rietveld 4 A1 52 12 4
Mraf 2, #rh W-14 W-56 A= S 3747 28 d
Ja K 14,56 d B4 s R, A BLA A ALEE . H 3 2

X M X P
X Q x| xpP
MCI10
MC2

M HY10
WW HYS5

L : X : ; ; ; Control

5 10 15 20 25 30 35 40 45
20/(°)
X:517 phase; Q:Quartz; M:Magnesite; B:Brucite; P:Periclase
B3 37428 dJE i XRD & %
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Phase content (by mass)/ %
Specimen Age/d A/ % R, /%
517 phase MgO Mg(OH), Magnesite Quartz
1 29.1 15.5 2.6 7.3 1.2 0.443 8.716 1
7 33.2 7.7 13.4 4.2 1.1 0.404 8.494 3
Control 28 32.3 7.0 14.6 4.2 1.1 0.408 8.1012
W-14 35.2 5.4 22.3 4.0 1.3 0.318 8.4223
W-56 29.2 3.3 36.8 4.3 0.9 0.255 9.4612
1 21.2 19.1 0.8 15.6 0.9 0.424 9.2316
7 25.4 13.1 9.1 11.7 0.8 0.399 9.466 7
MC10 28 25.1 7.0 14.0 10.1 0.7 0.431 9.642 1
W-14 25.2 5.6 19.9 8.7 0.8 0.398 10.101 3
W-56 24.7 4.3 22.9 7.7 0.7 0.397 10.036 1
1 26.9 17.4 1.2 11.2 0.9 0.424 8.206 5
7 30.9 6.8 9.6 6.8 0.8 0.451 10.2156
HY10 28 31.5 4.0 13.1 4.6 0.7 0.461 9.3648
W-14 31.1 0.7 18.9 5.5 0.8 0.430 8.3752
W-56 30.8 0.1 20.8 3.7 0.7 0.439 9.946 3
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