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	Title: Long-term performance of monolithic silica aerogel with different hydrophobicities: color rendering and physical properties after accelerated ageing.
	Authors: C.V. Fiorini, F. Merli, E. Belloni, M.K. Carroll, A.M. Anderson and C. Buratti
	Presenter: C.V. Fiorini
	Abstract: Due its excellent properties, monolithic silica aerogel is promising for innovative glazings. Since glazings are exposed to deteriorating agents during building service life, it is important to investigate long-term performance of the aerogel. In the present paper several 20-mm-thick silica aerogel samples produced by a rapid supercritical extraction method were tested, both hydrophilic and hydrophobic. The latter had water contact angles of about 125 and 145 degrees. After fabrication and characterization, the samples were artificially aged by combining temperature and solar radiation in an experimental device specifically developed at the University of Perugia. The length of the experimental campaign was determined using acceleration factors (AF). Temperature AF was evaluated by the Arrhenius law, after a wide experimental campaign with thermogravimetric analysis for the estimation of the aerogel activation energy, not available in the literature. A natural service life equivalent to 12 years was achieved in about 4 months and the samples'properties were tested again. Chromatic rendering passes from the blue shades to the yellow ones, as demonstrated by the displacement on the positive semiaxis of the coordinate"a" in the CIElab system, therefore towards the red, with rather evident deviations for green and yellowish tones, confirming the yellowing of the surface observed visually. Visible transmittance of the hydrophilic sample decreases by 0.03 and there is also some loss in acoustic performance. Porosity, permeability, and thermal conductivity tests were performed at the Union College Aerogel Lab (Schenectady, NY). A hydrophobicity loss after ageing was observed with contact angle tests and supported by FT-IR analysis. Since aging did not entail any significant change in thermal conductivity (0.036 and 0.040 W/mK of a hydrophobic sample, before and after aging), thermal tests were performed at different temperatures and the conversion coefficient for temperature was estimated. The artificial ageing experiments will proceed until the equivalent of 20 years (service life of most building elements) is reached and the same characterization will be repeated.
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