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Carbon Coating of Ceramic Tiles (2)
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Abstract

Carbon coating of ceramic tiles was successfully carried out by placing the sample tile on

the powder of carbon precursor, poly(ethylene terephthalate) (PET). Even the upper surface of the tile,
which did not touch with carbon precursor directly, was able to be coated by carbon when about 0.01 g
of PET per unit physical surface area of the tile was used. In order to coat the upper surface of the tile,
it was required to be heated above 700 °C in inert atmosphere. The color of the surface after carbon

coating was characterized by using L*, a* and b* (CIELAB).

The addition of Fe,O; was found to

reduce the L* value of the lower surface mainly due to the formation of carbon black like particles.
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a) Before heat treatment at 900 °C.
Fig. 2 Mutual relation between ceramic tile and carbon precursor powder.
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Fig. 1 Parameters for the characterization of color.

g

b) After heat treatment at 900 °C.

Table 1 Effect of the amount of carbon precursor PET on the upper and lower surfaces of the tile
after heating at 900 °C for 1 h.
Amount of PET Tile Surface observation* Color parameters
(g/em’) surface Luster Homogeneity Smoothness L* a* b*
0.005 upper no homo. flat & smooth 47 0.5 2.3
lower yes homo. a little rough 37 0.1 -0.9
0.010 upper no homo. flat & smooth 41 0.3 0.8
lower yes a little hetero. a little rough 47 0.4 1.6
0.015 upper no homo. flat & smooth 40 0.3 0.7
lower yes a little hetro. a little rough 48 0.5 1.8
0.02 upper no homo. flat & smooth 40 0.3 0.6
lower yes a little hetero. a little rough 48 0.5 1.7
0.03 upper no homo. flat & smooth 37 0.2 0.2
lower yes a little hetero. a little rough 48 0.5 1.8

* refer to Fig. 2. Homogeneity stands in color.

a) Upper surface.

b) Lower surface
Fig. 3 Surface appearance of the tile after carbon coating.
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Fig. 4 Color changes in the place on the tile surface

Table 2 Effect of coating conditions (temperature and residence time) on the upper and
lower surfaces of the tile when PET of 0.01 g/cm’® was used.
Heat treatment Tile Surface observation* Color parameters
surface Luster Homogeneity Smoothness L* a* b*
500°C, 3h upper no no coating 58 31 12
lower yes a little hetero. a little rough 35 0.1 -2.5
600°C, 1h upper no no coating 57 23 9.2
lower yes a little hetero. a little rough 33 0.6 -0.4
700 °C, 1h upper no homo. flat & smooth 44 0.7 2.7
lower yes a little hetero. a little rough 45 0.1 1.9
800°C, 2h upper no homo. flat & smooth 50 0.4 3.2
lower yes a little hetero. a little rough 47 0.4 2.1
900°C, 1h upper no homo. flat & smooth 41 0.3 0.8
lower yes a little hetero. a little rough 47 0.4 1.6
1000°C, 1h upper no homo. flat & smooth 49 0.4 2.2
lower yes a little hetero. a little rough 47 0.5 1.8

* refer to Fig. 2. Homogeneity stands in color.

Table 3 Effect of the additives (Fe,O; and NiO) to PET on the upper and lower surfaces of the tile.

Additives heat Tile Surface observation* Color parameters
treatment surface Luster Heterogeneity Smoothness L* a* b*
800°C, upper no homo. flat & smooth 35 0.9 0.3
1h lower no rough & CB-like particles 21 0.1 0.2
Fe,04 900°C, upper no homo. flat and smooth 54 0.7 2.2
20 mass% 1h lower 1o rough & CB-like particles 22 0.1 | 04
1100°C, upper no no coating 70 0.3 0.4
1h lower no rough & CB-like particles 23 0.1 0.7
Fe,04 900°C, __upper no homo. flat and smooth - 44 0.5 1.7
15 mass% 1h lower no rough & CB-like particles 26 0.3 0.1
800°C upper no homo. flat and smooth 51 0.6 3.0
lh lower yes a little hetero. a little rough 46 0.4 1.9
NiO 800°C upper no homo. flat and smooth 58 0.6 3.4
20 mass% 2h lower yes a little hetero. a little rough 40 04 | 14
900°C upper no homo. flat and smooth 40 03 0.9
1h lower | yes a little hetero. a little rough 40 0.6 12

CB: carbon blacks,

* refer to Fig. 2.  Homogeneity stands in color.
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~ Table 4 Color tint parameters measured of
commercially available roof tiles.

Sample Surface Color parameters
lustre L* a* b*
silver grey 56 0.5 1.4
Roof'tile _yes 47 0.4 -0.8
no 47 0.7 2.5
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