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1. Effect of addition of strontium hydroxide octahydrate to geopolymers

a)

Figure S1: FTIR data for the geopolymers cured for a) 3 and b) 28 days, as a function of the amount of 

Sr(OH)2·8H2O (wt. %) in the formulation, and unreacted metakaolin (MK).

Figure S2: X-ray diffraction data for the geopolymers cured for a) 3 and b) 28 days, as a function of 

the amount of Sr(OH)2·8H2O (wt. %) in the formulation. 

Table S1: Relative integral areas for Q4(mAl) sites and Si/Al ratios within K-A-S-H in each sample, 

as well as extent of reaction (mol. %), calculated from the deconvoluted 29Si MAS NMR spectra

Relative Integral Area (%)*

Sample Time point Q4(4Al Q4(3Al) Q4(2Al) Q4(1Al) Si/Al Extent of 

b)

b)a)



) reaction 

(%)

KGP 3 Days 25 54 20 1 1.32 82.17

OH_5 3 Days 27 35 34 4 1.40 87.28

KGP 28 Days 28 44 26 2 1.34 88.00

OH_5 28 Days 31 32 30 7 1.39 87.44

* Estimated error due to spectral noise is ± 2 %



2. Effect of addition of strontium carbonate to geopolymers

Figure S3: FTIR data for the geopolymers cured for a) 3 and b) 28 days, as a function of the amount of 

SrCO3 (wt. %) in the formulation, and unreacted metakaolin (MK), as well as c) FTIR data for the 

CO3_5 sample compared against that of reagents SrCO3 and K2CO3.

Figure S4: X-ray diffraction data for the geopolymers cured for a) 3 and b) 28 days, as a function of 

the amount of SrCO3 (wt. %) in the formulation. 

a) b)

c)

a) b)



Table S2: Relative integral areas for Q4(mAl) sites and Si/Al ratios within K-A-S-H in each sample, 

as well as extent of reaction (mol. %), calculated from the deconvoluted 29Si MAS NMR spectra

Relative Integral Area (%)

Sample Time point Q4(4Al

)

Q4(3Al) Q4(2Al) Q4(1Al) Si/Al Extent of 

reaction 

(%)

KGP 3 Days 25 54 20 1 1.32 82.17

CO3_5 3 Days 24 49 23 4 1.37 80.73

KGP 28 Days 28 44 26 2 1.34 88.00

CO3_5 28 Days 24 48 27 1 1.36 83.01



3. Effect of addition of strontium nitrate to geopolymers

Figure S5: FTIR data for the geopolymers cured for a) 3 and b) 28 days, as a function of the amount of 

Sr(NO3)2 (wt. %) in the formulation, and unreacted metakaolin (MK). FTIR data for the reagents used 

to produce the geopolymer samples are shown in c).

Figure S6: X-ray diffraction data for the geopolymers cured for a) 3 and b) 28 days, as a function of 

the amount of Sr(NO3)2 (wt. %) in the formulation. 

a)

c)

b)

a) b)



Table S3: Relative integral areas for Q4(mAl) sites and Si/Al ratios within K-A-S-H in each sample, 

as well as extent of reaction (mol. %), calculated from the deconvoluted 29Si MAS NMR spectra

Relative Integral Area (%)

Sample Time point Q4(4Al

)

Q4(3Al) Q4(2Al) Q4(1Al) Si/Al Extent of 

reaction 

(%)

KGP 3 Days 25 54 20 1 1.32 82.17

NO3_5 3 Days 30 38 30 2 1.35 73.32

KGP 28 Days 28 44 26 2 1.34 88.00

NO3_5 28 Days 39 40 20 1 1.26 77.73



4. Effect of addition of strontium sulfate to geopolymers

Figure S7: FTIR data for the geopolymers cured for 3 and 28 days, as a function of the amount of 

SrSO4 (wt. %) in the formulation, the control geopolymer sample, unreacted metakaolin (MK), and 

SrSO4 and K2SO4 reagents.

Figure S8: X-ray diffraction data for the geopolymers cured for a) 3 and b) 28 days, as a function of 

the amount of SrSO4 (wt. %) in the formulation. 

c)

a) b)

a) b)



Table S4: Relative integral areas for Q4(mAl) sites and Si/Al ratios within K-A-S-H in each sample, 

as well as extent of reaction (mol. %), calculated from the deconvoluted 29Si MAS NMR spectra

Relative Integral Area (%)

Sample Time point Q4(4Al

)

Q4(3Al) Q4(2Al) Q4(1Al) Si/Al Extent of 

reaction 

(%)

KGP 3 Days 25 54 20 1 1.32 82.17

SO4_5 3 Days 25 33 37 5 1.37 84.40

KGP 28 Days 28 44 26 2 1.34 88.00

SO4_5 28 Days 31 34 28 7 1.36 86.61


