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Study on the Properties of Coating Films Prepared
from Metal Alkoxides

Yuji YAMAMOTO, Kan-ichi KAMIYA* and Sumio SAKKA*

Matsuzaka Research Center, Central Glass Co., Ltd.
Meiwa-cho, Taki-gun, Mie 515-03
* Department of Industrial Chemistry, Faculty of Engineering, Mie University

Transparent and homogeneous coating films of the compositions SiO,, 98 SiO,-2 TiO,, 95
Si0,+5 Ti0, and 78.3 Si0,+1.7 Ti0,-20 CuO in mol% were prepared by immersing a soda-
lime glass substrate into metal alkoxide solutions, pulling it up, drying and heating. Effect
of preparation conditions on the properties of films was examined. The time for hydrolysis
of the solution, that is, interval between preparation of the solution and its application, and
the drying time were varied from 1h to 2d and from 1min to 1h, respectively. The films
of 0.1~0.3 ym in thickness were transparent and homogeneous when the time for hydrolysis
of the solution and drying time were short. The thickness of the films could be increased
up to 0.5 ym by adding a viscosity-increaseing agent to the solution. Defects such as crack,
opaqueness or peeling off were observed when the film was thicker than 0.5 ym. Scratch
strength of the films was higher than that of the glass substrate and increased with increas-
ing heating temperature and heating time. Adhesive strength of the SiO, film was higher
than 100 kg/cm?. [Received June 1, 1981]

Key-words : Metal alkoxide, Coating film, Viscosity-increasing agent, Scratch strength,
Adhesive strength
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Table 1. Amounts of raw materials for metal

CHSOH + H,0, HCL

alkoxide solutions.

Starting alkoxide solutionj

N . N . *k
No. Oxide compositiqn Sx(OCZHS)4 T1(0c3H7)4 C2H50H* H20 HC1l Cu(Nos)z.ZHZO
Stirring (mole ratio) (gr) (gr) (gr) (gr) (gx) (gx)
| Partially hydrolyzed solution| 1 sio, 25 - 37.6  23.5 0.3 -
L) 2 sio 15 - 10,1 2.6 1, -
Application to a substrate 2 ’ 1.1
o 3 985i0,.2Ti0, 24,3 0.7 37.6  23.5 = -
Drying and heating
4 955i0,.5Ti0, 23.3 1.7 37.6 23.5 = -
Coating film 5 78.38i0,.1.7Ti0,. 48.6 1.4 75.2 46,8 - 14.4
20Cu0

Fig. 1. Schematic diagram showing
preparation of a coating film from
metal alkoxides.

* Concentration: 95 wt$

** Concentration: 35 wt$
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Fig. 2. Change of the quality of film with
drying time. The interval between preparation
of the solution and its application is taken as
a parameter.
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Fig. 5. Scratch test of coating films of SiO,
composition (No. 1). Drying : 1~3min, Interval
between preparation of the solution and its ap-
plication : 2~4h, ©- : substrate before coating.
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Fig. 1.

Chromiun vapor deposited grids on
the specimen surfaces.
(1) Upper surface,
Under surface, dimension ; 5X5X110 mm

(2) Front surface, (3)
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