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Effect of Hydroxypropyl Methyl Cellulose on Aluminate
Cement-Gypsum Mortar
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Abstract: The effect of hydroxypropyl methyl cellulose (HPMC) and its content on the physical and mechanical
properties of aluminate cement gypsum mortar was investigated. The results obtained by mercury intrusion
porosimetry (MIP) and scanning electron microscopy (SEM) were used to make a reasonable explanation for the
change of macro properties. The results show that HPMC can affect the water-retention rate, air content, setting
time, flow, consistency and wet density which play a key role in increasing the plasticity and operational time of the
fresh mortar. HPMC reduces the flexural strength, compressive strength, and tensile bond strength of the hardened
mortar. The decrease of the strength is due to the fact that the HPMC increases the porosity and pore volume and
changes the distribution of hydration products. Therefore, in practical application, the two sides of the HPMC
modified aluminate cement- gypsum mortar should be considered carefully.
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Table 1 Chemical compositions of aluminate cement and hemihydrate gypsum
w/ %
Raw material ~ AlLO, SO, CaO Na,O SiO, MgO Fe,O, TiO, PO, Cr,0, K,O Sum
CAC 71.89 0 26.76 0.51 0. 34 0.28 0.13 0.02 0.01 0.01 0.01 99. 96
HG 1.04 44.52 50.18 0.01 2.76 0. 80 0.31 0.05 0.02 0 0.17 99. 86
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Fig.4 Water-retention rate of mortars
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Fig. 10 Compressive strength of mortar samples
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Fig. 11 Tensile bond strength of mortar samples
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Table 2 Statistics of MIP results of 28 d mortar samples

Average pore size/ Total pore volume/

Volume density/

w(HPMC)/ % Porosity(by volume)/ % Median pore size/nm - o
nm (mL-g ") (g-mL™")
0 12.9 98.0 275.6 0.06 2.08
0.2 22.9 193.6 1369.7 0.13 1.81
0.4 28.0 232.1 2799.7 0.16 1.70
0.6 34.3 276.3 12952.5 0.22 1.59
0.8 34.3 277.1 12 326.8 0.22 1.58
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