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Figure S1. FTIR-ATR for films of (a) MeTHEOS-Chitosan and (b) THEOS-Chitosan
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Figure S2. 2°Si MAS NMR of THEOS-chitosan film
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Figure S3. 2°Si CPMAS NMR of THEOS-chitosan film
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Figure S4. 3C CPMAS NMR of MeTHEOS-chitosan film
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Figure S5. 2°Si MAS NMR of MeTHEOS-chitosan film
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Figure S6. FTIR-ATR spectrum of Compafiia sample without treatment, consolidated and hydrofugated.
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Figure S7. FTIR-ATR spectrum of Sostenes sample without treatment, consolidated and hydrofugated.



Table S.1.1. SEM-EDX elemental composition for MeTHEOS-Chitosan hybrid

Spectrum: MTHQ

Element Series unn. C norm. C Atom. C Error (3 Sigma)

[wk.%] [wt.%] |at.%] [wt. %]
Oxygen K-series 41.0% 43,98 46.15 15.83
Silicon K-series 28.08 30.04 17.96 3.56
Carbon K-series 22.12 23.66 33.08 10.17
Hitrogen K-series 2.1% 2,34 2.81 1.95

Table S2. SEM-EDX elemental composition for THEOS-Chitosan hybrid

Spectrum: THQ

Element Series wunn. C norm. € Atom. C Error (3 Sigma)

[wE.%] [wt.%] [at . %] [wt.%]
Oxygen E-series 51.&0 53.52 hh.H3 19.886
S5ilicon HK-series 23.91 24,80 14.74 3.08
Carbon FE-series 17.541 18.16 25,24 8.77
Hitrogen K-series 3.39 3.52 4.1%9 2.73

Table S3. SEM-EDX elemental composition for caliche sample without treatment

Element Series unn. C norm. C Atom. C Error (3 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
Calcium EK-series 31.69 37.45 18.64 3.37
oxygen K-series 41.96 49.58 61.80 16.88
Carbon K-series 8.57 10.12 16.81 4.18
Silicon EKE-series 1.52 1.79 1.27 0.32
Nitrogen K-series 0.88 1.04 1.49 1.27

Table S4. SEM-EDX elemental composition for consolidated caliche sample

Element Series unn. C norm. C Atom. C Error (3 Sigma)

[Wwt.%] [wt. %] [at. %] [wt.%]
Oxygen K-series 37.02 46.54 49,26 16.76
Calcium EK-series 18.02 22.65 9.57 2.17
Carbon K-series 19.77 24.86 35.05 9.30
Silicon EK-series 1.40 1.76 1.06 0.34
Nitrogen K-series 3.33 4.19 5.07 3.61

Total: 78.55 100.00 100.00

Table S5. SEM-EDX elemental composition for hydrophobic treated caliche sample



Element Series unn. C norm. C Atom. C Error (3 Sigma)

[Wt.%] [wt. %] [at. %] [wt.%]
Oxygen K-series 36.35 6.79 45.78 13.54
Carbon K-series 25.00 32.18 41.94 9.33
Calcium EK-series 10.74 13.83 5.40 1.21
Silicon EK-series 1.63 2.10 1.17 0.30
Nitrogen E-series 3.97 5.11 5.71 2.54

Element Series unn. C norm. C Atom. C Error (3 Sigma)

[WC.%] (wL.%] [at.% (Wwt.%]
Oxygen K-series 23.96 50.78 56.12 10.72
Silicon K-series 13.58 28.78 18.12 1.84
Carbon K-series T.66 16.24 23.91 5.10
Calcium K-series 1.98 4.20 1.85 0.44

Table S7. SEM-EDX elemental composition for consolidated compaiia sample

Element Series unn. C nerm. C Atom. C Error (3 Sigma)

[wE.%] [wE.%] [at.%] [wE.%]
Oxygen K-series 32.17 55.31 63.81 12.98
Silicon K-series 21.06 36.21 23.80 2.73
Carbon K-series 4.02 6.90 10.61 3.16
Calcium K-series 0.20 0.34 0.16 0.16
Nitrogen K-series 0.72 1.23 1.62 1.01

Table S8. SEM-EDX elemental composition for hydrophobic treated compaiiia sample

Element Series unn. C norm. C Atom. C Error (3 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
Oxygen K-series 38.35 55.54 62.86 14.31
Silicon K-series 23.64 34,23 22.07 3.01
Carbon K-series 5.91 8.55 12.89 3.56
Nitrogen K-series 1.16 1.68 2.17 1.13

Table S9. SEM-EDX elemental composition for Sostenes sample without treatment



Element Series wunn. C norm. C Atom. C Errcr (3 Sigma)

[wt.%] [wt.%] [at.%] [wt.
Oxygen K-series 28.91 55.80 65.61 11.00
Silicon K-series 18.55 35.79 23.97 2.38
Carbon K-series 3.06 5.90 9.24 2.17
Calcium K-series 1.30 2.51 1.18 0.28

Table $10. SEM-EDX elemental composition for consolidated Sostenes sample

Element Series unn. C norm. C Atom. C Error (3 Sigma)

[WE.%] [WE.%] [at.%] (Wt .%]
Oxygen K-series ©56.43 57.62 60.43 20.07
Silicon K-series 23.10 23.59 14.09 2.93
Carbon K-series 14.61 14.92 20.85 6.63
Nitrogen K-series 3.79 3.87 4.63 2.37

Table S11. SEM-EDX elemental composition for hydrophobic treated Sostenes sample

Element Series unn. C norm. C Atcom. C Error (3 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
Oxygen K-series 37.88 43.22 46.57 14.90
Carbon K-series 23.37 29.75 38.27 10.20
Silicon K-series 12.97 16.51 9.08 1.72
Nitrogen K-series 4.33 5.52 6.08 3.12



