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Tablel Types of compositions of water glass inorganic binders (M.O ¢ xSiO: * yH.0)

M n |M.0(%) |Si0.(%) | H.0(%) Specific gravity PH
Na | 2.1 17—18 36—38 44-47 1.69 12.2

3.2 8—9 28—30 61—68 1.38 11.5
K 3.9 8.3 20.8 27—29 1.26 11.3
Li | 45 2.9 20 (i - 11.0

Table2 Drying conditions of water glass of sodium silicate types

Sample

Identification number

Drying condition

Na.O « 3.2 Si0.

1

20

‘C1hr+120°C 3 hr

20

‘C1hr+120°C1hr+150°C 3 hr

20

‘C1hr+120°C3hr+150°C1 hr+180°C 3 hr

Na.O « 2.1 SiO.

2
3
1

20

°C1hr+120°C 3 hr
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Fig.1 Situations of test specimens in transparent acrylic double basins.
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Fig.2 IR spectra showing the hardening process -

of a film of water glass of sodium silicate
type (Na.O ¢+ 3.2Si0.) coated on an as-
bestos cement board.
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Fig.3 Comparison of IR spectra of films of
various types of water glass dried for
one mouth for the substrate of cardboard.
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Fig.5 IR spectra of the deterioration processes
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Table3 Results of water-tightness of various types of hardened water glass films from points of view
of weight loss, half life period and concentration of solved Na*ion

Sample Thickeness of Weight loss Harf life Na* ion amount
film after one hour period after three hours
Na.O ¢ 3.2 SiO.
drying condition1 | 47.5mg 10 cnf 55.60 % 42 min 8 1 g/ml
drying condition 2 26 mg,”10 crt 37.30 % 80 min 42u g /ml
drying condition 3 33 ng,”10 cof 15.30 % 105 min 18y g /ml
Na.O * 2.1Si0.
drying condition1 | 22.8ng/10 cdf 100 % 10 min 1844 g /ml
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Mechanisms of Hardening and Deterioration of
Films of Water Glass Inorganic Binders

Toshio FUKUSHIMA*

* Building Research Institute, Ministry of Construction (I-Tatehara, Tsukuba-shi, 305 Japan)

Synopsis

On the purpose of obtaining fundamental data necessary for application of water glass
as alkali silicate soluble in water for inorganic adhesives and surface coating materials,
hardening processes of films of various types of water glass (MO: * nSiO. ; M=Na, K,
Li) coated on steel plates, asbesto scement boards and cardboards were examined under
controlled constant condition (20°C, 60 % R.H.) by reflection-absorption type infrared
spectroscopy. Water resistance of various types of films hardened at high temperatures
were examined by the change with time of the weight loss under immersion in 50 °C hot
water and the change with time of the concentration of Na* ions solved in hot water by
flame photospectroscopy. It was found that hardened films of water glass are assinged as
the most fundamental inorganic polymers having siloxane molecular structures, and that
they deteriorate in water by depolymeriazation process. The weight loss of fims in im-
mersion in 50 °C obeys the parabolic law concerning time involving a constant term, which
shows a certain induction period before the weight loss occurs. Based upon consideration
and comprehension of these experimental results, theoretical dynamic analysis are carried
out on the deterioration mechanisms, and the parabolic law concerning time involving

a constant term is derived.
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