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Effect of Calcium Aluminate Cement on Strength and Water Resistance of
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Abstract: In order to improve the poor water resistance of magnesium oxychloride cement(MOS) , aluminum gel
phase( AH,) was introduced. The effect of calcium aluminate cement(CAC) content on setting time, compressive
strength and hydrate phase composition of MOS was studied. The results show that CAC can significantly shorten
the setting time of MOS and improve its compressive strength and water resistance. After incorporation of CAC,
new hydration phase CAH,, and mvetalite phase(3CaO-Al,0,-3Mg(OH),- (30-32)H,0), AH, appear in MOS
hydration products. When 5% —15% CAC is added, the content of 5+1+7 phase of hydration product increases, while
the content of MgO and Mg(OH ), decreases. When 10% CAC is added, the compressive strength and the content
of 5+1+7 phase increases by 25.11% and 36.85% respectively after 28 days of air curing, and 51.86% of 5+1+7 phase
content increases after immersion curing for 28 days, with the best water resistance and strength retention coefficient
0f 0.99. The addition of CAC results in the formation of 3CaO+Al,0;-3Mg(OH),- (30-32)H,O and AHj, in the
system, which promotes the later hydration of MgO and consumed Mg(OH), in the system. However, when the
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content of CAC is more than 20%, there will be a reaction of garnet, and a large amount of CAH,, will be transformed

into C;AH,, which will lead to severe strength inversion.

Key words: magnesium oxysulfate cement (MOS) ; calcium aluminate cement (CAC) ; 5-1-7 phase; water

resistance ; quantitative analysis; ettringite phase
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Table 1 Chemical compositions of LBM and CAC
w/ %

Material MgO Sio, CaO ALO;  Fe,O,  Other

LBM 87.63 2.34 2.91 0.42 0.47 6.23

CAC 1.33  41.35 51.40 0.27 5.65
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Fig.1 XRD patterns of LBM and CAC
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Specimen Weae!/ % R, Specimen Wwepe! % R,
MOS 0 0.80 15% CAC-MOS 15 0. 86
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10% CAC-MOS 10 0.99 50% CAC-MOS 50 0.71
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Fig.2 Compressive strength of CAC-MOS samples at

different curing time
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Fig.3 Setting time fitting diagram of CAC-MOS with
different CAC content
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Fig.4 XRD patterns of CAC-MOS samples at air curing 1 d and 28 d
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Fig.5 XRD patterns of 10% CAC-MOS samples at different curing time
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DL B 10% CAC-MOS TEE S #2471 28 d J , K
N Y MgO 7E J5 I 25 4k 2 K Ak 2B BUR # 5+ 1 7 AH A /D
w1 Mg(OH) 4 AFARE )2, i3 50 %0 CAC-MOS
eSS 28 d s A CAH M & R 5.08% .
C,AH AN 2, kAT /KA BN . R, 48 0 i 4t
CAC & 5805 0 B 5 45 .

F5H CAC-MOS A it e fE = S h b0 28 d+
IKFEH 28 d KA =1 h & AL A & f R R 5 AT
MOSE K, b iy 5-1-7 M S B8 AH F %, LEE
VIR B 22 11.47 %0, AR IO 1 MgO FHIk 2D | 3%
JEI K G MOS (58 B T R i 7Kk P 22 i 32 22 5L
K106 CAC-MOS B G, Horb iy 5-1-7 M & 54
2% 31.36 % ,CAH, 4 & & T B 2] 4.83% , BEE5 A7
MR EZ T 1.54% ; C,AHM AL E Y 1y &
Je AR AR i B 15 % CAC-MOS i1 50 % CAC-MO
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Table 3 Proportion of mineralogical composition in CAC-MOS samples at air curing 1 d

w/%
5-1-7 Brucite . . Bayerite Lo .
weace/ % phase Mg(OH), MgO CA, CAH,, AIOH), Ettringite C,AH; Amorphous R,,
0 17.10 15.63 28.06 0 0 0 0 0 39.21 12. 589
10 13.63 17.91 16. 21 2.32 12.15 0.91 6.87 0.93 29.07 8.365
15 11.01 23.34 14.15 4.42 14.28 2.29 13. 36 1.08 16.07 9.045
50 5.11 7.11 5.72 12.07 17.52 3.27 19. 00 1.29 28.91 7.354
R4 CAC-MOSHRREZSHFIF28dEKUTNHEHINEE
Table 4 Proportion of mineralogical composition in CAC-MOS samples at air curing 28 d
w/ %
5-1-7 Brucite . . Bayerite Lo .
Wepe! Yo phase Mg(OH), MgO CA, CAH,, ALOH), Ettringite C,AH, Amorphous R,,
0 20.92 20.58 7.50 0 0 0 0 0 51.00 13.404
10 28.63 18.61 5.51 2.27 11.15 1.56 7.37 1.02 23.88 9. 356
15 26. 30 22.05 3.56 3.96 13.78 2.90 14.89 1.67 10. 89 11. 270
50 14. 36 5.31 2.87 10.12 12.44 3.70 20.25 3.19 27.76 7.853
£S5 CAC-MOSHRREZTSHFIN28d+KkFIP 28 d kKUY FEANNEE
Table 5 Proportion of mineralogical composition in CAC-MOS samples at air curing 28 d plus water curing 28 d
w/ %
/% prlT Brueite 0 ca CAH Bayerite b vingite C,AH,  Amorpl R
Weae a0y N ringite 1 5 morphous .
cact phase Mg(OH), 8 : 10 Al(OH), J a P b
0 20.65 22.94 5.73 0 0 0 0 0 50. 68 13.403
10 31.36 20.00 3.30 2.48 4.83 2.43 8.91 1.81 24.88 9.870
15 24.79 21.09 3.02 3.82 4.09 3.57 22.66 1.67 15.29 11.531
50 23.87 5.89 2.07 10. 60 11.52 1.13 12.24 3.03 29.65 8.016
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