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Case Study: Improvement Measures in Exhibition Cases
with a Large Amount of Acetic Acid Emission
from the Interior

Chie SANO, Tomoko KOTAJIMA and Toshitami RO

Acetic acid concentration in the exhibition cases of a certain museum did not fall for
15 years after its opening. There was no detailed information on the interior finishing
material used at the time of its construction nor on the structure of the cases. There was
only one door in each exhibition case and ventilation was difficult. When this door was
repaired, a part of the wall was removed and pieces of the wall were used to plan a
remediation measure. It was found that the wall was composed of 5 layers: steel, plywood,
paper material, plywood with holes, and surface finishing cloth. Test pieces of each
composing material of the wall were set in a material test chamber and clean air was
pumped through it to collect emission gas in a TENAX™ tube. Gas-chromatograph/mass
spectrometer was used for identification of the emission gases.

About 30 kinds of chemicals were identified from the surface finishing cloth. On the
other hand, 52 kinds of chemicals were identified from the paper material. It was found
that a large amount of acetic acid was stored in the paper material and emitted to the space
in the exhibition case. After bake-out treatment, quantity of acetic acid decreased to 39%
from the original. The same result was obtained when acetic acid removal absorbent of
special activated carbon was placed on the test pieces. The latter method was thus applied
to actual exhibition cases of similar size.

For evaluation of the effectiveness of the treatment, air from the two cases was
sampled into TENAX™ tubes: one case was treated with absorbent 36 days before
sampling and the other was treated 2 days before sampling. As for the case which was
treated 2 days before, the detected number of chemicals was less than that in the other
case. Quantity of acetic acid decreased heavily in the case which was treated 2 days before,
but a large amount of acetic acid was detected in the other case. It is suggested that there
was a reservoir layer of acetic acid far from the surface. As a result, the source of the
acetic acid could be specified.

In conclusion, it was found that it is necessary to treat these exhibition cases repeated-
ly with acetic acid absorbent. It is thought that the fundamental solution for these cases
is to peel off the cloth, install a covering material on the plywood and finally apply surface
finishing cloth in order to avoid emission from the paper material.



