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Abstract— The improvements in hydrothermal and mechanical stabilities of MCM-41 and KIT-1 mesoporous materials
were examined from X-ray diffraction patterns and N, adsorption isotherms after hydrothermal and compression treatments.
KIT-1 mesoporous material shows better hydrothermal stability than MCM-41 mesoporous material, while mechanical sta-
bility is better for MCM-41 mesoporous material. The hydrothermal and mechanical stabilities of mesoporous materials are
remarkably improved by silane modification. Silane reacts with surface hydroxyl group, resulted in the improvement of the
stabilities due to inhibition from water attack and crack initiation.
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Fig. 1. XRD patterns of MCM-41(A) and KIT-1(B) mesoporous ma-
terials after hydrothermal treatment at 85 °C and 80 % of re-
lative humidity.
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Fig. 2. N, adsorption isotherms of MCM-41(A) and KIT-1(B) meso-
porous materials before and after hydrothermal treatment
for 3 days at 85 °C and 80 % of relative humidity.
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Fig. 4. N, adsorption isotherms of MCM-41(A) and KIT-1(B) meso-
porous materials after compression for 60 min under 26 MPa.
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Fig. 3. XRD patterns of MCM-41(A) and KIT-1(B) mesoporous materials after compression under 26 MPa.
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Fig. 5. XRD patterns of Si(1.2)/MCM-41(A) and Si(1.0)/KIT-1(B) af-
ter hydrothermal treatment at 85 °C and 80 % of relative humi-

dity.
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Fig. 6. XRD patterns of Si(1.2)/MCM-41(A) and Si(1.0)/KIT-1(B) af-
ter compression under 26 MPa.
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Fig. 7. IR spectra of MCM-41(A) and KIT-1(B) mesoporous ma-
terial evacuated at 400 °C for 30 min.
upper; non-treated and lower; silinated.
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