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Effect of Ceramsite Sand on Properties of Limestone-Calcined
Clay-Cement Mortar
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Abstract: Limestone calcined clay cement (LLC3) mortar was prepared by using light ceramsite sand, cement,
metakaolin and limestone powder. The influences of ceramsite sand content and prewetting state on the dry density,
mechanical properties, impermeability and resistance to chloride ion erosion of LC3 mortar were investigated and
the strength formation and microstructure mechanism were analyzed. The results show that the dry density and
compressive strength of LC3 mortar decrease gradually with the increases of the mass ratio of ceramic sand to binder.
The cumulative water absorption of LC3 mortar increases, while its chloride ion penetration resistance increases.
However, compared with LC3 mortar without prewet ceramic sand, the 28 d compressive strength of samples mixed
with prewet ceramic sand increase by 3.4%—10.8% , the 28 d electric flux decrease by 59.0%-80.0%. In addition,
the cumulative water absorption decreases more significantly. For the LC3 system, the nucleation of limestone powder
promotes the early hydration of cement and the pozzolanic reaction of calcined clay is contributed to refining pore
structure. Meanwhile, the internal humidity of the matrix and the hydration of cement is promoted because of internal

curing effect of the prewet ceramic sand, which improves microstructure of the prewet ceramic sand .C3 mortar more
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dense, and thus its mechanical properties, impermeability and resistance to chloride ion erosion are enhanced.

Key words: ceramsite sand; limestone-calcined clay-cement; mechanical property; impermeability; pore structure
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Table 1 Physical properties of P- O 52.5 cement

Apparent density/ Specific surface area/

Setting time/min

28 d flexural strength/MPa 28 d compressive strength/MPa

(kg'm ) (m® kg ")

Initial Final
3130 365 165 210 9.1 58.4
F2 KR BEWRIMAKRABLFZAR
Table 2 Chemical compositions(by mass) of cement, metakaolin and limestone powder
Unit: %
Material CaO Sio, ALO, Fe,O, MgO SO, IL
OPC 63.83 19.21 4.18 3.35 1.65 3.32 1.11
LP 51.33 0.31 0.13 0.05 0.77 0.02 42. 60
MK 0.18 54.62 43.21 0.78 0.08 0.01 1.04
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Table 3 Physical properties of ceramsite sand

. . . . Void fraction(by Water absorption(by Cylinder compressive
Apparent density/( kg-m™)  Bulk density/(kg+m™
pparent density/(kg-m ™) ulk density/(kg-m ) volume)/ % mass)/ % strength/MPa
1720.0 880.5 59. 27 5.3 7.8

#4 LCIWRMBELALL
Table 4 Mix proportions of LC3 mortars

Mix proportion/(kg+m™)

Specimen ms/  V/
No- oPC MK P ¢s spoow Ve
CM-1  420.0 120.0 60.0 660.0 5.0 240.0 1.1 1.9
CM-2  420.0 120.0 60.0 720.0 5.0 240.0 1.2 2.1
CM-3  420.0 120.0 60.0 780.0 6.0 240.0 1.3 2.3
CM-4  420.0 120.0 60.0 840.0 6.0 240.0 1.4 2.4
CM-5  420.0 120.0 60.0 900.0 7.0 240.0 1.5 2.5
PCM-1  420.0 120.0 60.0 696.9 5.0 240.0 1.1 1.9
PCM-2  420.0 120.0 60.0 760.3 5.0 240.0 1.2 2.1
PCM-3  420.0 120.0 60.0 823.7 6.0 240.0 1.3 2.3
PCM-4  420.0 120.0 60.0 887.0 6.0 240.0 1.4 2.4
PCM-5  420.0 120.0 60.0 950.4 7.0 240.0 1.5 2.5
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Fig.1 Dry density curves of LC3 mortar specimens cured for 1,28 d
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Fig.2 Compressive strength of LC3 mortar specimens
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Fig. 5 Cumulative water adsorption curves of LC3 mortar specimens
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