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Influence of Sintering Procedure on Structure and Hydration Properties of Ternesite
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2. College of Materials Science and Engineering, Chongqing University, Chongqing 400045, China)

Abstract: The hydration activity of ternesite is crucial for the development of the mechanical properties of the new
Belite-ye’elimite-ternesite cement. To explore a suitable sintering procedure for improving the hydration activity of ternesite, ternesite
was synthesized by different sintering procedures with analytical reagents. The effect of sintering procedure on the microstructure,
crystal structure, hydration activity and mechanical properties of ternesite was investigated by scanning electron microscopy, X-ray
powder diffraction with Rietveld refinement, 2°Si solid-state nuclear magnetic resonance, comprehensive thermal analysis and
isothermal calorimetry. The results show that ternesite grains obtained by a single-stage sintering process are irregular in shape and
generally larger in size (~10 pum), while the shape of ternesite grains obtained by a two-stage sintering process are regular as
granular, and the size of the grains decreases to approximately 5 um. Air quenching can reduce the crystallinity of ternesite, thereby
improving its early hydration activity and promoting the rapid development of its early mechanical properties. Among them, ternesite
obtained by a single-stage sintering process and air quenching has the minimum degree of crystal structure development, but has the
maximum early hydration activity and development strength. Ternesite obtained by cooling in a furnace has a higher crystallinity and
a lower hydration activity in the early period, but its mechanical properties can develop rapidly in the middle and later periods.

Keywords: ternesite; sintering procedure; hydration activity; mechanical properties
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Table 1 Sintering procedure for the synthesis of ternesite

Sample Temperature/’C  Duration/h  Repetition Cooling schedule

T1 1200 12 1 Air quenching
T2 1200 12 1 Furnace cooling
T3 1200 6 2 Air quenching

2 Rietveld EENET AR HFFHIRE
Table 2  Relevant crystallographic files used in the
Rietveld analysis quantification

Mineral name Notation ICSD code Reference
Ternesite CsS,$ 4332 [22]
Belite B-C2S 81096 [23]
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Phase compositions of ternesite samples
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Fig. 2 SEM micrographs of ternesite samples
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Fig. 4 »Si nuclear magnetic resonance (NMR) spectra of

ternesite samples
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Table 3 Deconvoluted results of **Si NMR spectra for
ternesite samples
Chemical shift

Relative intensity Full width at half

Sample

) 9) maximum (FWHM)
Tl 1.00 -72.57 2.12
T2 1.89 —72.55 1.50
T3 1.13 —72.56 1.89

I, 6 and FWHM were received from deconvolutions of the *’Si MAS NMR
spectra, as shown in Fig. 3; I represents the relative intensity with respect

to the sample T1.
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Fig. 6 Heat evolution curves of ternesite samples
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