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Carbon Coating of Ceramic Tiles (3)
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Abstract Carbon coating of ceramic tiles was performed by placing the sample tile on the
powder of carbon precursor poly(vinyl alcohol) (PVA) with the addition of either iron compounds,
Fe,0; and FeC,0,, or anatase-type titanium oxide. The powder of additives were placed the
upper surface of the tile. During the heating to 900 °C, carbon was climbed up from the lower
surface of the tile and covered the particles of the additives. By adding iron compounds,
brightness of the coated carbon was improved, similar to that of commercially available smoked
roofing tiles. By the addition of photocatalytic TiO,, the resultant tiles showed photoactivity to
decompose methylene blue in water under UV irradiation. Carbon-coating was successfully
carried out by protecting the oxidation of carbon in rice hulls, which showed the possibility to
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apply this process to practical production.
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Table 1 Color parameters of samples.

Position Upper surface Lower surface
Additives HTT
PVA Additives L* a* b* L* a* b*

Commercially available smoked roofing tile 56.1 0.46 1.58

52.6 0.64 2.86

Commercially available glazed roofing tile 47.4 0.36 -0.75
lower lower 59.8 0.64 1.25 36.7 0.04 -0.08
0.01 g/em’ 49.0 0.45 1.47 36.2 0.06 -0.46
45.6 0.42 1.51 40.0 0.19 0.05
upper upper 52.6 0.50 1.66 65.1 0.72 0.48
0.01 g/em® 66.3 1.00 0.79 68.0 0.94 0.36
52.2 0.59 1.45 64.8 0.76 0.56
lower upper 64.9 0.88 0.58 37.4 0.11 -0.66
FeC,04 1000 °C 0.01 g/om’ 53.5 0.51 1.62 372 0.08 -0.93
56.7 0.52 1.29 37.3 0.10 -0.70
lower lower 50.0 0.62 1.77 37.5 0.14 -0.44
0.02 g/em’ 40.6 0.34 0.21 352 0.08 -0.78
394 0.34 0.42 35.2 0.04 -1.03
lower upper 49.8 0.51 1.75 36.4 0.11 -0.83
0.02 g/om’ 513 0.58 1.50 36.6 0.11 -0.88
45.1 0.42 1.09 36.1 0.13 -0.73
lower lower 40.3 0.38 0.83 40.4 0.31 0.65
0.02 g/em’ 392 0.33 0.05 40.0 0.28 0.44
379 0.24 -0.06 42.0 0.07 0.25
Fe, 05 1000 °C lower upper 523 0.78 2.32 373 0.10 -0.82
0.02 g/om’ 52.5 0.72 1.90 377 0.13 -0.78
48.1 0.59 1.80 374 0.09 -0.86
- 1000 °C lower - 38.1 0.23 -0.74 379 0.14 -1.09
0.02 g/era’ 39.0 0.13 -1.88 373 0.14 -1.04
38.7 0.12 -2.00 36.8 0.16 -1.19

Without PVA With PVA With PVA+FeC,04 Smoked roofing tile
= (commercial)
Upper surface

Lower surface

Fig. 1 Appearance of the tiles coated by carbon.
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Fig. 2 XRD patterns of the surface of carbon-coated tiles
with different anatase contents.
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Fig. 3 Changes in relative concentration ¢/c, of

methylene blue with irradiation time of UV rays

e
173

3. 3 =&

AFHEIC X DRBBBEBRIEITHEIL - T, MY >4
—VYBREZININEBIORITTBIIERES T,
AT HMEEZEENLT DI ENTEE., 75 —F
BRTFORBBEBINTNAN, HEgErETrI %
FER U=, JEpeelx, ¥4I EAEHELET T —F
BERELTHEEDBITKREI RO,

AFETIE, I—R U HBEMET S5 —ERhTFOD
Bt ER—7 O ANTHED ZENTES &,
ERNERIICETHEET D ENRETH B Z &8
BETHB.

EHRETIR, 7Y —BRTFORELM» UV IR
I E, BHBH-—RBOEINHSMNTRNT
ERENE, BENEHNMEREEMOY S5 —FEB &
EEMICHEERTS I EREDLDTHEHL Y. 58, o
BB LZBETHEENS S, EEMNCME DL
BEWREETEEIBHAMUAEEZEZL T DBENRDS.
BTl PO BNT, RREET T —EDEIN, AF
LTI — KT B IMEEEDS, REBEBELRWT T ¥
—PXDBENIEERBLTNVS.

4. THBRBNOHEA DD DT HYBRE

4. 1 BSIvIITINDREWE

FEHLEESIVv AL, 21 ERBICERLED
DTHD, FBREUE (70 x 70 x 6.5 mm®) OFEEFHL
7z, REBRIHAEELTE, WROKBABELUTHERS
N7z PET RV 2HELTHWEZ. "y b FL—bET
AA1)EF 300 °CITHRLT, £ LETPET #igH %



30 B TERFRBE IR HE, £o6 5, Fik 16 4, No.6, 2004

ERMSE, 1IN EREOEEEES -,
REHRBOZODEEF &L TIREE D TNALEZ
FH5B0EHYL, MAFICREIBICRET S 2 &8
BT, Fig 4a)DE DI, PET BIETEREEEB-
AN DORBEEN R THS, BAETIVIFHES (B
HE 063 Uw M) FICESMELEEfTo7=. 1))
EHEBEO TWAPETHIEOEEIL 1.60g, ¥5%IL20.1¢g
ERLE. £, WiEPE THIESEMLNESIT,
PET iR CEE & B> =51 VO EICENEO Y 1)L %
B3 1 HERE.

IIZLERE, FRIHEE 200 °C/h T 800 °C £ TMEL /=
%, REFRERLUTEAZYDFEARS Uz, mEnE

a) Before heat treaatment

S

%, FRRIE EERD TN TOEDR, Y1 IVDE
HIXBEADORILIREZRL TWE (Fig. 4b) . tI&Ic X
BDHBRDEER N 66%TH > 7z

ZDEIBMBMLBIZE ST, YA NVEEITRERS
THIEMTE:. REEBIMNINOEREIL, LTBHR
<, B&THo/= (Fig 52) . 2HEREZSINVIE, &
SNCOHER MET THREL TWARNSZIHHbL LT
REBMENINTWS. LML, Fig 5b KRLELDK
BBICLATRROENE. BB, ZOL3TLTESN
FREBRECE, BLULEOXLIBIERIIBED S NEN-
7=, B 2 EERRI, SKATREORNZMET 208N
H5.

b) After heat treatment

Fig. 4 Appearance and positions of the tile, rice hulls and crucible.

a) Surface of the lower tile
mounted molten PET
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b) Surface of the upper surface
faced to the lower one without molten PET

¢) Using flaky PET

Fig. 5 Appearances of carbon-coated tiles.
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