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Gas transport in porous materials assessed by diode laser spectroscopy

Gabriel Somesfalean, Mikael Sjöholm, Zhang Zhiguo*, Janis Alnis,

Benjamin Anderson, and  Sune Svanberg

Atomic Physics Division, Lund Institute of Technology, P.O. Box 118, SE-221 00 Lund,  Sweden

* Dept. of Appl. Physics, Harbin Inst. of Technology, P.O. Box 406 , Harbin 150001, P. R. China

e-mail: gabriels@fysik.lth.se
The recently introduced Gas in Scattering Media Absorption Spectroscopy (GASMAS) technique provides new opportunities for non-destructive studies of gas in highly scattering natural and man-made porous materials [1,2]. The free gas molecules dispersed in porous materials have unique sharp absorptive signatures, typically ten thousand times narrower than the spectral features of the bulk material. The small absorption imprint in the emerging, multiply scattered, diffuse light can be detected sensitively by use of frequency modulation techniques, easily achievable using diode laser spectroscopy.

Here, the GASMAS technique was applied on wood samples using diode-laser-based spectroscopy on molecular oxygen [3]. The integrated oxygen absorption for wood of different densities was investigated, as well as the anisotropy related to the fibre structure. This kind of measurements can be of fundamental interest in the understanding of light transport in inhomogeneous porous materials. Studies of gas transport dynamics in different wood samples were also performed. One practical application is the assessment of the resistances to gas penetration of various protective covers, such as paint layers on wood.

The new technique can be applied to any gas having narrow absorption features that are in reach for tunable diode laser radiation. Both the penetration of atmospheric pollutants into porous stone materials, e.g. used in historical buildings, and their transport in porous catalysts, e.g. zeolites, are particularly interesting application areas. Initial measurements on nitrogen dioxide were performed using blue diode lasers. Further, we report on a novel scheme to produce UV light for sulphur dioxide detection at around 300 nm by employing the sum frequency generation technique mixing light from a blue and a NIR diode laser in a BBO crystal. Previously we have used this mixing technique to reach the 253.7 nm mercury line [4].
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