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DISSOLUTION PHENOMENON OF OPTICAL GLASS
IN AN ACID. (I)

By Suojyt TsucriHAsHIL

(Abstracts)

Many studies have been made conceining the effect of acid on optical glass from the stand point

of scientific research or practical use. And there are numerous reports on the relation between

the amount of the alkali dissolved and the time in the case of dissolution. In most of those
experiments was used powdered glass, and the alkali dissolved in an acid solution by immer-
sing te sample in it was titrated. In such cases, as pointed out by P. Tieze, it happens
frequently, that the metal ions present near the surface at first may dissolve without being
peeled off of the SiQ. film, but with the progress of the reaction the SiQ; film formed on the

surface is peeling off. Therefore, the reaction velocity is hard to measure.
The author adopted the method of measuring the apparent velocity through the change

of interference colour caused by the thickness of the SiO, film formed after the escape of
metal ions from glass. For in this method the SiO, film is not peeled off and so it is very h
alvantageous to the abservation of the erosive action of an acid for the polished surface of glass.

Experimental

The apparatus used is shown in Fig. 1. A polished sample of optical glass, b. supported {
by a Terex glass holder, d. was washed with alcohol, immersed for ! minute in a 0.5-N '

solution of caustic soda, and washed again thoroughly with distilled water. Tmmediately after this

‘4 _ _
S~ ey
P .

treatment, it was immerserl in a nitric acid solution kept at a constant temperature. After that,

with much attention paid to the change of the temperature, the reflection of the light mdiated
from the light source, a, was caught on a screen, ¢ and the change of the interference colour

with the time observed at a desired temperature.

— —— e

The change thus observed was examined from the relation between the interference colour ‘it
in the case of Newton ring and the thickness of 2 film and is graphically shown in Fig. 3 as ;
the relation between the thickness of a film and the time. The samples used are some plates I
(24% 20 %2 mm.) of F-2 (Flint) glass, which have been cut from the same lump glass and |
polished under the same condition. Their component are tabulated in Table 3.

Consideration.

When optical giass is immersed in an acid, the reflection from its surface gradually

changes. This is ascribed to the formation of a film on the glass surface which differs from
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the base glass itself in the index of refraction, and the film formed is a SiQ. film, as clear
from the studies of K. Blodgett and others. .

In the case of ordinary soda-lime-glass, the immersion in an acid solution does not cause
variation in the interference colour, but alkaii is dissolved in the solution. *In the case of

KF-2 glass, after it has shown a certain interference colour, it lecomes colourless. This

indicates that the film remains without being peecled off to a certain thickness and then all is

peeled off. In the case of F-2 glass, the interference colour is gradually changed, which
indicates that the Si0O, film is not removed.

Therefore. it is phenomenalogically icferred that PbO and K.O present in the glass, reac-
ting with nitric acid to be Pb(NO.); and KNQ,, are removed and then the skeleion of SiO.
remains with the water interposed.

The relation letween the amount of reaction and time, as shown in Fig. 3, is generally
parabolic.  If the diffusion of something 5 supposed to be the factor for this, reaction, the

following equation is to be established : \
df 1 ;
EI 0

where [ is the nuinerical value of the thickness of the film represented by a unit, A. By

integrating equation (1), it becomes (3),
f2=kt+k’ (3)

and the relation between f and t (time) should be linear. From this point of view, the rela-
tion between { and t given in Fig. 3 is shown in Fig. 4, being revised as that hetween f* and
t. Asis clear from the figure, the relation represents itself as a straight line, each different in
inclination for varied temperatures. This justifies the above presumption, It is concluded that
the dissolution phenomena of optical glass in an acid is parabolic at its initial stage, and its
reaction velocity is dominated by the diffusion of some substance.

In Fig. 5 showing the relation between the reaction velocity k in equation (3) and the
temperature, the relation between log k and sk is linear and there holds the fc;’110wing equa-

T
tion :

1
k=Ae RF )

This equation is quite the same as that expressing the temperature change of the diffusion
constant. This may properly show thal the reaction velocity is dominated with the diffusion
of some substance.

From the inclination of this straight line, the numerical value corresponding to E-in equa-
tion (4), i.e. the apparent heat of activation, is calculated and found to be 19.35 Kcal.

Researeh Institute,
Tokyo Shibaura Electric Co., ltd., Kawasaki. (&b, 20, 1943)
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