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ABSTRACT

The network structure of a glass is known to be cracked by a chemical reaction, diffusion, and ion exchange
of alkali ion, formed at the crack tip of the glass surface, when water is present on the glass surface. Since
the durability of glass is reduced, due to the fatigue phenomenon mentioned ahove, pollulion problem of glass
goods, especially bottle glass, is becoming acule gradualiy.

A static fatigue phenomenon was studied thermodynamically in this paper, and a mechanism of static fatigue,
a quality control, and a method of preventing pollution for the main local glass gnods were also investigated.

The PH of reacted solution and the quantity of extracted alkali were measured at dilferent conditions such as
temperature, reaciing time, particle size of a crushed plass sample, and the nature of reacting solution.

The enthalpy change was calculated from the Arrhenius equation.

The results are given bhelow;

1) The absolute value of enthalpy change for the bottle glass was found to be higher than that for the flat

glass.

2) The fatigue phenomenon of a glass was more sensitive io the temperature than to the reacting time.

3) The durability of glass in acid solution is stronger than in alkaline solution.

4) The substance which cracks the netwark structure of glass is considered the hydroxyl ien.
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Table 1. Chemical Composition of domestic glass as samples.

Somle - vmpesiton) g0, | ALO, | Te0s | GO | Mg0 | N0 ' KO | SO,
Botrle Glass 72.10% L.od%| 0.058 961 10. 81% 0.32% 14. 4% 010 12~0.24%) 0.5%
Flat Glass 71,82 1.40 i 0,07 ] 850 3. 16 14. 27 } 0.15 0.31

Table 2. Condition of reaction
Ltem ! Range
(A) Reacting temperature (°C) [ 20 30 40 60 100
(B) Reacting time(min) ' 25(5%) 6408 100(10% 144(12¥) 225(15%)
(C) Pariicle size, Tyler system (mesh) /36 35760 50/80 §0/100 100/150

(D) Nature of reacting sclution
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Table 3. Temperature depence of hydroxyl ion
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Fig. 1. m[OH"] vs. 1/RT for slurry of ground hottle
glass,

incOH-3
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Fig.2. In[OH"] vs. 1/RT for slurry of ground flat
glass,

H124% H 1%y (1975)
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