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Investigation of Volcanic Gas for Indoor Air Quality
in the Pola Museum of Art

Toshitami RO, Chie SANO, Hiroyuki UCHIRO™* and Touru ARAYASHIKI*

A stable indoor climate maintained by means of temperature, humidity and light control
are essential for a museum environment. Furthermore, managing the indoor environment in
respect to indoor air pollution is also of great relevance as indoor air pollution is also capable
of causing significant deterioration to objects of fine art.

Since the Pola Museum of Art is located in a volcanic zone of the Fuji-Hakone-Izu
National Park, objects of fine art might be influenced by volcanic gas. Thus, in the
construction of the museum from 2000 to 2002, the atmospheric volcanic gas level was
investigated for the protection of the indoor air in the museum. S intensity generated on a
passive test piece was analyzed by X-ray fluorescence analysis. Corrosion products were
analyzed by X-ray diffraction analysis.

Measurements of air pollution level by volcanic gas using passive test pieces of Ag, Cu
and Pb showed that Ag:S was generated on Ag surface of the test piece by H2S in the
outdoor environment of the museum. S intensity in a dust removal air filter downstream
showed a similar level compared with that of outside air, while S intensity in a chemical air
filter downstream was 1/40 compared with that of outside air. Due to these results, the
chemical air filter which removed the volcanic acid gases was selected for installment in the
museum air handling unit.

After the museum opened, the influence of the volcanic gas was measured with an H2S
automated meter by UV fluorescence detector, and a similar monitoring by Ag and Cu test
pieces was continued from 2002 to 2007 in storages, galleries and outside the museum. H2S
concentration outside becomes 50ppb in a certain weather condition, but in galleries, it
was 1/10 or less than that of the outdoor air. Moreover, H2S is not detected in storages.
Sintensity on Ag test piece in storages was 1/20 that of outdoor air. Furthermore, Ag>S and
AgCl generated by volcanic gas were not detected in storages. That is to say, the indoor Hz2S
concentration was very low compared with that of outside. These results reveales that the
efficiency of the selected chemical air filter is effective in eliminating the outdoor volcanic
gases and that re-installation of an appropriate chemical air filter is necessary to maintain
good quality of indoor air in the Pola Museum of Art.

* Pola Museum of Art



