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Influence of Hydroxyethyl Methyl Cellulose on Early Hydration of
Calcium Sulfoaluminate Cement
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Abstract: The influence of hydroxyethyl methyl cellulose (HEMC) on the early hydration of Portland cement and rapid-hardening
calcium sulfoaluminate cement (CSA) was investigated by acoustic and electroacoustic spectrometer and low-field NMR instrument.
The water retention and air void content of fresh mortars were analyzed. The results show that regardless of cement variation, the
water retention and air void content are improved after the addition of HEMC. The change of zeta potential is related to cement type.
For the Portland cement paste, the addition of HEMC greatly shortens the time of zeta potential becoming electropositive, and the
absolute value of { potential for rapid-hardening CSA paste decreases slightly. In addition, the T, distribution of HEMC containing
cement pastes also appears a relaxation peak at 100—1 000 ms. Such a peak disappears after 3-d hydration for the Portland cement,
while it only disappears in 120 min for rapid-hardening CSA, indicating that HEMC exerts a weak adsorption on the surface of
rapid-hardening CSA particles. Unlike the retardation effect of HEMC on the Portland cement hydration, HEMC hardly affects the
early hydration heat release of rapid-hardening CSA.

Keywords: calcium sulfoaluminate cement; cellulose ether; early hydration; transverse relaxation time; { potential
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Table 1 Chemical and mineral compositions (mass fraction) of CSA1 w/%
Chemical Na,O MgO AlLOs SiO, P,0s SO; Fe,04 K,0 CaO TiO,
composition 0.11 2.66 17.80 13.00 0.16 12.60 1.90 0.41 44.90 0.94
Mineral CiAs C,S C4AF C4A58 CT Gypsum Anhydrite Dolomite Periclase Amor.
composition 1.53 17.91 3.96 28.35 2.62 1.48 9.60 6.38 0.66 19.37
F2 FEEREACEBC AT MERK
Table 2 Chemical and mineral compositions of Portland cement (PC) w/%
Chemical Na,O MgO ALOs Si0, Fe,0; SOs TiO, K,0 CaO MnO
composition 0.2 2.0 4.9 20.1 2.9 3.5 0.2 13 64.7 0.1
Mineral CsS C,S C3A C4AF CF CnA7 C CH CC FeO
composition 60.2 10.9 11.1 6.9 0 0 <1.0 0 39 0
%*3 HEMC RYEK4FME
Table 3 Fundamental characteristics of hydroxyethyl methyl cellulose (HEMC)
Characteristics Viscosity/(mPa-s) Mean fiber widih, Fiber length, M,/(g'mol l) M, /(g'mol 1) Drying loss/% Degreé Of.
average/um average/um substitution
Value 35500 7 290 37300 742 500 39 1.41
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