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1. Preparation for C;S

Pure tricalcium silicate (Ca;SiOs, C;S) was synthesized from a 3: 1 stoichiometric
mixture of CaCOj3 and Si0O,. The powders were mixed uniformly for 24 hours and dried
at 100 °C for 24 hours. Afterwards, the mixture was pressed into pellets and heated at
1600 °C for 12 hours with a 200 °C per hour rate. After 6 hours, the heating process
was interrupted to quench the sample in air. Then, the pellets were reground and
recompacted for further heating for three times.

2. Some properties for C;S

The particle size distribution of C3S was determined with the aid of laser particle size

analyzer, shown in Figure S1.
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Figure S1 Particle size distribution of CsS.

The purity and crystalline form were examined with XRD (X-ray diffraction) in Figure



S2.

3000

2250

1500 <

Intensity

750 —

T ’ I ’ T ; T ” T
10 20 30 40 50 60 70 80

20

Figure S2 XRD pattern of synthesized C;S.
3. Preparation for calcium silicate hydrate
Solutions of calcium nitrate, sodium silicate and sodium hydroxide were prepared in
decarbonized water according to the Kumar !. To be detail, C—-S—H was synthesized by
gradually adding calcium nitrate solution (1 mol-L~") with continual stirring under
nitrogen atmosphere to sodium silicate solution. The nominal Ca/Si molar ratio was 1.7
for C—S—H. Notably, pH value was kept between 13.1 and 13.3 by adding NaOH during
the precipitation of C—S—H.
4. SAED pattern for calcium silicate hydrate

4.1 Calcium silicate hydrate prepared by diluted hydration of C;S
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Figure S3 (a) Morphology of C;S and (b) its SAED pattern.
Figure S3 exhibits the morphology of C;S, which is indicative of prefect crystals with

clear electron diffraction.
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Figure S4 (a) Morphology of calcium silicate hydrate obtained by diluted hydration
and (b) its SAED pattern.
After 12 hours’ hydration, some amorphous phases are found with wide rings shown in
Figure S4. This kind of phase is determined to calcium silicate hydrates, which is

coincide with the results in literature.



4.2 Synthesized calcium silicate hydrate
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Figure S5 (a) Morphology of synthesized calcium silicate hydrate and (b) its SAED
pattern.

The artificial calcium silicate prepared in the aforementioned procedures are
determined to be amorphous as well, coincide with the results obtained by Kumar !.
4.3 Particle size distribution measurement

The particle size distribution is processed by the software, Nano Measure. As shown in
Figure S6, we measured the size according to the SEM images. Admittedly, there
remains the problem of aggregation of particles and we analyze the figures by artificial
adjustments (like 801 particle in Figure S6) to eliminate this problem. Although the
particle size distribution is not totally correct, it could still provide some quantitative or

semi quantitative results.



Figure S6 A method to determine the size distribution.
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