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Influence of HEMC on the Formation Process of Hydration Products
in Cement Pastes at Early Ages
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(Key Laboratory for Silicate Materials Engineering of Ministry of Education, Wuhan University of Technology,
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Abstract: For studying the interaction between cellulose ethers and cement pastes at early ages, FTIR
spectra and thermal analysis were performed to investigate the influence of HEMC (hydroxyethylmethyl
cellulose) on the formation process of major hydration products in cement pastes at first 24 h . The results
indicate that the HEMC prolongs the formation of ettringite, C-S-H gels and CH (calcium hydroxide), and
retards the transformation of absorbed water to crystal water in hydration products. Moreover, the retar-
dation capacity of HEMC is different for different hydration products, in which the strongest is for CH and
weaker is for ettringite and C-S-H gels. No new products are detected in cement pastes modified by HEMC
compared to neat cement pastes.
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Table 1 Chemical composition(by mass) of cement %
CaO SiO, AL O, Fe,O, SO, MgO K,O Na, O TiO, P,0; MnO SrO 7r0, Cl 1L
60. 45 20. 39 4.92 3.01 2.64 3.27 0. 46 0.14 0.28 0.12 0. 21 0.10 0.04 0.03 3.70
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Table 2 Phase composition(by mass) of cement %
C;S C,S C, A C,AF Gypsum
53.72 17.94 7.95 9.16 4. 49
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Fig.1 X-ray diffraction patterns of cement
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(b) Cement pastes modified by HEMC
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Fig. 2 FTIR spectra of neat cement pastes and cement pastes modified by HEMC during first 24 h

(m,/m.=0.6%, m,/m.=0.35)
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(b) Cement pastes modified by HEMC
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Fig. 3 DTG graphs of neat cement pastes and cement pastes modified by HEMC during first 24 h

(m,/m.=0.6%, m,/m.=0.35)
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