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Effect of Seawater on Hydration of Calcium Aluminate Cement with Different Mineral
Compositions
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Abstract: Calcium aluminate cement (CAC) has a superior resistance to seawater erosion. In order to further develop the application
potential of CAC in marine environment, the effect of seawater on the hydration of CAC with different calcium
monoaluminate/calcium dialuminate (CA/CA,) ratios was investigated. The results show that in the early hydration stage, seawater
retards the hydration of CAC, and the lower the CA/CA, ratio is, the more significant the retarding would be. In the late hydration
stage, seawater promotes the hydration of CAC, and the amount of monocalcium aluminate decahydrate (CAHj,) in the paste
increases and the pore structure optimizes, resulting in a prominent increase in the CAC strength, compared to that mixed with tap
water. Moreover, a lower CA/CA, ratio leads to a more improvement of the CAC strength. However, compared to tap water, the
compressive strength of CAC strength decreases in the late stage when the CAC is mixed with seawater. Regardless of mixing with
tap water or seawater, CAH,yis the main hydration product of CAC, and chloride ions are mainly bound by the physical adsorption.
No hydration products related to sulfate and magnesium attack appear.

Keywords: calcium aluminatecement; calcium monoaluminate/calcium dialuminateratio; seawater; strength; monocalcium aluminate
decahydrate
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Table 1

Cement type CA CAZ CzAS CT C4A3 § C12A7

J1 19.8 47.0 21.9 58 4.4
12 39.9 17.4 31.3 4.5 2.5 0.5
13 511 4.3 352 4.9

w is mass fraction; CA—Calcium monoaluminate; CA,—Calcium
dialuminate; C,AS—Gehlenite; CT—Perovskite; C4A; § —Calcium

sulphoaluminate; C,,A;—Mayenite.
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Fig. 1 Particle size distribution curves of calcium aluminate
cements
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Table 2 Chemical composition of seawater gL

NaCl MgCl, Na,SO4 CaCl, KCl1 NaHCO;

24.530 5.200 4.090 1.160 0.695 0.201
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Table 4 Pore characteristic parameter of CAC pastes with different mixing water
Volume fraction of pore/%
Sample No. Porosity/% Most probable pore diameter/nm
<100 nm 100-1 000 nm >1 000 nm
J1I-TW 29.11 60.54 10.35 16.58 151.20
J2-TW 23.18 74.16 2.67 18.83 151.26
J3-TW 55.70 42.18 2.12 15.33 44.80
J1-SW 68.48 25.10 6.42 12.58 44.80
J2-SW 60.39 21.49 18.12 17.94 44.79
J3-SW 79.08 10.38 10.09 10.29 44.79
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