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Effect of Cellulose Ether Structure on Tensile Bond
Strength of CSA Cement Mortar
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Abstract: Effect of five types of cellulose ethers with different substitution degrees and groups at 0.3% and 0.6 %
dosage on the tensile bond strength of calcium sulphoaluminate (CSA) cement mortar at fixed water to cement ratio
was studied. Based on the water retention rate and porosity measured by mercury intrusion porosimeter, the influence
and the mechanism of cellulose ether structure on the tensile bond strength of CSA cement mortar were discussed.
The results show that for the same cellulose ether, higher substitution degree makes more air entrainment which in
turn leads to larger porosity and lower tensile bond strength. For different cellulose ethers, hydroxyethyl methyl
cellulose has smaller porosity and higher tensile bond strength than hydroxypropyl methyl cellulose. A model to
interpretate the influencing factors on the tensile bond strength of CSA cement mortar is proposed based on the
experimental results.
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Table 1 Chemical composition(by mass) of CSA cement

Unit: %
ALO, CaO S0, Si0,  Fe,0, KO  MgO Mn,0, Na,0  P,0. SO  TiO, IL
23.84 44. 20 15. 04 9.82 1.95 0.26 2.46 0.02 0.08 0.11 0.10 0.95 1.17
*2 BSABRHBARHTHAEK
Table 2 Mineral composition(by mass) of CSA cement
Unit: %
CAS C,s cs C,AF CoA, CT CaMg(CO,), MgO Amorphous
35.4 26.4 14.3 4.6 3.1 1.0 1.5 1.9 11.7
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Table 3 Basic parameters of cellulose ethers

Viscosity(Brookfield, 20 r/min, 6%,

Methoxyl degree of Hydroxyalkyl molar

Specimen Type 20 °C)/(mPa-s) substitution substitution
H HEC 31950 0 2.50
EH HEMC 37 150 1. 60 0.28
EL HEMC 36 600 1.35 0.15
PH HPMC 29 300 1.29 0.78
PL HPMC 34 000 1.20 0. 20
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Table 4 Water retention rate of fresh mortar

Specimen Water retention rate(by mass)/ %

Control 88.9
H-03 99.8
EH-03 99.8
EL-03 99.8
PH-03 99.8
PL-03 99.8
H-06 99.8
EH-06 99.9
EL-06 99.8
PH-06 99.8
PL-06 99.8
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Fig.1 Tensile bond strength of cellulose ether modified CSA cement mortars on rough concrete slabs
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Fig.2 Tensile bond strength of cellulose ether modified CSA cement mortars on smooth concrete slabs
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Fig.3 Pore size distribution curves of unmodified and modified mortars at 28 d
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