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Résumé

Hideo ARAI and Kenzo TOISHI: Humidity Control in the Reduced-Pressuré Fumiga-
tion Apparatus for Artistic and Archeological Objects

Introduction: Up to now the reduced-pressure fumigation apparatus has been used
to kill harmful insects and to sterilize microorganisms as one of the effective methods.
Recently when museums and galleries are built in prefectures of Japan, thé appa-
ratus is cohsidered indispensable. Authors are very glad to note that the knowledge
of biodeterioration on artistic and archeological objects has been deepened. However,
the apparatus was originally produced as a sterilizer for medical supplies and indu-
strial materials. Therefore great care must be taken when it is used for the steriliza-
tion of artistic and archeological objects. This is because there takes place a sudden
reduction of humidity in the apparatus which has a harmful effect on the objects.
For example a painted paper on the Fusuma (sliding door) that has been preserved
for a long period of time in the rather humid temple would probably be. split, the
wooden statue would crack and the pigment layer of painting would crack and flake
off by the reduction of humidity. Therefore the sudden reduction of humidity inust
be kept to the minimun. .

In this paper the results of investigation on humidity variation in the reduced-

-pressure fumigation apparatus and the method to control it were reported.

‘Materials and Methods: The capacity of the apparatus here used was 2.5m? and
the speed of the vacuum pump was 1200 {/min.-

Under the condition of 80% relative humidity and. 25°C atmospheric temperature,
the amount of moisture to be exhausted per minute, the heét energy which is required
to supply for the lost moisture by evaporation and the electric power to supply the
calorie needed were calculated. The resulis were as follows : the moisture exhausted
‘was 25.3 g/min., the calories 227.7 cal/sec. and the electric power 952 watts.

From this calculation, it was clear that 1 kw hedter was enough to cover the
lost moisture. However it is preferable to be able to supply the moisture instan-
taneously and thus 1.5kw pipe heater was set up in a stainless steel water bath
(215x 140 %65 mm, 1.5 in capacity). The pipe heater was connected to a slide
voltage regulator and the voltage was regulated outside the apparatus. Then the
relation between the humidity in the apparatus and optimum voltages were studied.
‘Through this experiment the best humidifying condition was established.
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The experiments were carried out without any fumigants and it was proceeded
under room temperature:  The - humidity in the apparatus was determined by-a
Honeywell’s electric hygrometer and a hair hygrometer.

Results and Diseussion: (1) After starting the pump, inner pressure goes down to
about 10 mmHg in 20 to 25 minutes. The relation between reducing pressure and
relative humidity in the apparatus without the heater operated is shown in Figure
2. From the results, we can see that the starting relative humidity 72% was reduced
below:35% in only 4 minutes after the vacuum pump was switched on.. Therefore:
there was a remarkable decrease of 40% in humidity. It is without doubt that the:
sudden decrease in humidity has more harmful effects than the biodeterioration on.
_artistic--and archeological objects. As -splitting- of paper on sliding screens, for
'lnstance', takes 'place even under natural circumstances in places of Japan where:
humidity varies violently, it is quite evident that such a sudden change of humidity
that ‘is caused by this evacuation will be very dangerous for accommodated objects.

{2) In order to control humidity in the apparatus, voltage and the heating time
must be regulated. Figure 3 shows the result of a recommendable way of humidity
control. It was as follows: Electric current was turned on at 100 volts for 2 minutes.
before the vacuum pump was started and the water bath was heated up to 45~50°C,
water being evaporated from it. Then voltage was dropped down to 30 volts and.
the vacuum pump was switched on at the same time. After 13 minutes, the heating;
current was switched off and the pressure was made to come to final pressure 10mm Hg:
by further evacuation under this condition. _

According to Figure 3, the humidity showed a decrease of 7% in the first 2
minutes, just after the vacuum pump was swiched on. For the next 10 minutes, it.
was constant. After 12 to 20 minutes from the start of the pump, there was 7%.
increase in humidity. It was considered that this change was caused by increase in.
vapour, while evacuation was between 10 and 110 mmHg. By this method, the:
change of humidity could be kept in control within 10%. ’ '

{3} Since ethylene oxide is a combustible compound, this humidifying method.
had better be restricted to only methyl bromide at present.

(4) As the ancient cultural property has been preserved for a long period,.
there is greater natural deterioration when compared with modern art and craft:
objects. However it is considered that there must be some harmful influence with.
the sudden change of humidity for the modern objects too. Therefore it is strongly
felt that there must be humidity control in the reduced-pressure apparatus, whether

the objects are old or not.



