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Résumé

Kenzo TOISHI, ’I‘oshikq KEN]O, Rikuo ISHIKAWA : AlKalinity and Acidity of Air
Within Concrete Buildings ‘

T Alkalinity caused by concrete

Air within a new concrete bu11d1ng tends for alkalinity due to alkaline particles
discharged from the wall. There are many points yet unknown about the conditions
of these particles and the manner how they are d:schazged but at least the following

are known.

(a) This alkalinity decreases with the passage of time, but continues for a few
years to be active enough to do harm-to art objects. '

(b) - The alkalinity is strong when atmospheric temperature is high.

(c) The partlcles are less than 100A in diameter and act almost like vapor.

{d) Their components are apprommately similar to those of cement.

(e) They tarnish hardened linseed oil brown and cause it to be fragile.

(f) They weaken silk and mar its gloss.

(g) Some pigments and dye stuffs are discolored by them.

(h) They seem to cause failure of a hair hygrometer, Most new construction -
matenals also dlscharge vapors which mostly give alkahmty to air, but some give

acidity.

T Methods of detectmn

(1) Linseed ¢il may be hardened by lifting a small amount of it on a small hoop
of wire :of a noble metal and leaving it in air. It however can be put to test more
quickly by hardening a small amount contained in filter paper. Alkalinjty of atmo-
sphere can be judged from the degree of discoloration which takes place on the
hardened substance suspended in air.

(2) Silver nitrate placed in alkaline atmosphere generates dark spots on the surface.

(3) We let 901liters of interior air pass in 30 minutes, in the state of minute
bubbles, through 50 cm?® of distilled water which is so adjusted w1th sulphunc acid
as to have the pH value of pH5.5. The degree of alkalinity of air is judged by the
resulting pH value of water. When the resultant value is within 5.7 or so, it is
regarded as tolerable, for at this value the test method (1} does not produce discolo-
ration.

So far we have not been able to determine the absolute concentration of alkali

n interior air, but studied the relationship between the pH value obtained from the
method (3) and the relative concentration of alkali. The calculations however include
considerably strained interpretation and may perhaps need some modification in future.
By our calculation the concentratlon becomes very high when the final pH value rises
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above 6. 0.

We built a model repository for experiment. We examined relation between
temperature of exterior air and final pH value of interior air obtained by the method
(3), and found that the concentration of alkalinity rises at high temperature. We
also measured accumulation of alkalinity under fixed ventilation conditions, and
obtained a curve which indicates how the concentration of alkalinity in the repository
increases with the passage of time. The curve of course varies ‘according to the
conditions of natural ventilation, but we found that when natural ventilation is
relatively limited and when the final pH valile reads at about 6. 0 or so, the repository
can be used, without fear of damage on the art objects housed in it, by giving it
compulsory ventilation one time in every one or two days.

The final pH values measured in the already existing seven repositories show
that they tend to decrease with the passage of time and tend to increase in the
summer Season. They suggest also. that frequent ventilation is important for several
years after eonstruction; they disclose that bad conditions develop when this is
neglected. L ' 4 ’

We kept in the model rep031tory, for about four months, samples of silk cloth
and paper stained respectwely with dye stuffs and pigments, and determined the
indices of spectral reflection before and after the term. Results about twelve samples.
are given here. : : ‘L

In our new Laboratory building the accompanying conditions were too comphcated
in regard to its building materials and air control. We were not able to obtain clear
results, but it has been made known that building materials other than concrete aiso
exert considerable influence on the alkaline or acid trend of interior air. '

We also measured pH values of interior air in the 80-year old Nara National
Museum at times of ekhibitibns which attracted large audience. The final pH valyes
determined by the medhod {3) were smaller than 5.5 due to influence of carbon
dioxide gven forth by respiration of \_risitors. o



