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Investigated by Raman Spectroscopy
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Figure S1. Deconvoluted peaks of C-S-H samples with Ca/Si molar ratio of a) 0.6, b) 0.8,
¢)1.0, d)1.2, e)1.4 and f)1.6 in the range of 750-1200 cm-!. All the samples have been
equilibrated at 20 °C.
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Figure S2. Deconvoluted peaks of C-A-S-H samples (Al/Si=0.05) with Ca/Si molar ratio of a)
0.6,b) 0.8, ¢)1.0, d)1.2, €)1.4 and 1)1.6 in the range of 750-1200 cm-'. All the samples have
been equilibrated at 20 °C.
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Figure S3. Effect of CO, uptake on Al-free samples for the low Ca/Si molar ratio. a) Before,
b) after 10 days exposure; for high Ca/Si molar ratio, ¢) before and d) after CO, uptake. The
images have been extracted from Figure 4a at the range of 750 -1200 cm™'.
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Figure S4. Effect of CO, uptake on Al-containing samples (Al/Si=0.05) for the low Ca/Si
molar ratio a) before, b) after 10 days exposure; for high Ca/Si molar ratio ¢) before and d)
after CO, uptake. The images have been extracted from Figure 4b at the range of 750 -1200

cml.
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Figure S5. Raman spectra of C-S-H and C-A-S-H (Al/Si = 0.05) samples with Ca/Si molar
ratios from 0.6 to 1.6. All samples were synthesized at 20°C.



Raw spectrum g
—— Sum

(a)

—(Q"+Q")-ss

Q'-AsSS AUSi=0
—Q*-8s 7°C
—— @*-ASS

Vaterite

—— Q'-ASS+v,(Si0,)

Intensity (a.u.)

Raw spectrum
—— Sum g
—(Q'+Q")-ss
—— Calcium silicates
Q'-ASS
——Q’ss
——Q"-ASS
Calcite
—— Q-ASS+v,(Si0,)

(b)

AlISi=0
50°C

Intensity (a.u.)

(e-f)

/}

Raw spectrum g

—— Sum

——(Q"+Q')-ss

—— Calcium silicates
Q'-ASS

—Q’ss

—— Q%-ASS

Calcite

(c)

AlISi=0
80°C

Intensity (a.u.)

750 800 850 900 950 100Q 1050 1100

750 800 850 900 950 1000 1050 1100

750 800 850 900 950 100q 1050 1100

Raw spectrum
Sum g

Raman shift (cm™)
(d)
—— Katoite

——ass AlSi=0.1
Q'-ss 75C
—— Calcium silicates
Q'-ASS+Al spieces h
—— Q*(SS+ASS)
Calcite
—— Q-ASS+v,(Si0,)

Intensity (a.u.)

—— Raw spectrum
——Sum g9
Calcium aluminates
Q’-ss
Q'-ss
Q'-ASS+Al spieces
—— Q*(SS+ASS)
Calcite
v,(8i0,)

Raman shift (cm™)
(e)

50°C
h

Intensity (a.u.)

AlSI=0.1

Raman shift (cm™)
—— Raw spectrum
——Sum 9 (f)
—— Calcium aluminates
—— Calcium silicates Al/Si=0.1
——Q'ss h so°c
Q'-ss
Q'-ASS+ Al species
—— Q-(SS+ASS)
—Q’ss
Calcite
—— Hydroxylated species

Intensity (a.u.)

f

/) ety

o

750 800 850 900 950 1000 1050 1100
Raman shift (cm™)

750 800 850 900 950 1000 1050 1100
Raman shift (cm™)

750 800 850 900 950 1000 1050 1100
Raman shift (cm™)

Figure S6. Deconvoluted spectra showing the effect of synthesis temperature on C-S-H at a) 7
°C, b) 50 °C, ¢) 80 °C and C-A-S-H samples with Al/Si=0.1 at d) 7 °C, e) 50 °C, f) 80 °C.
The images have been extracted from Figure 5 at the range of 750 -1150 cm'. For all

samples, Ca/Si= 1.0.



