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Ceramic Tile Made from Volcanic Shale and Natural Zeolite
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Abstract

The research studied the effects of the addition of natural Zeolite (up to 30 wt
%) on the firing transformations and properties of tiles made from volcanic shale.
Rectangular tile specimens measuring 100 mm x 100 mm x 7 mm were formed by
uniaxial pressing at 8-9 MPa and fired at peak temperatures of 1100 °C and 1150 °C,
maintaining maximum temperature for 1 hour. The specimens were tested for
squareness, warpage, bulk density, weight loss, linear shrinkage, volumetric shrinkage,
water absorption, Shore hardness, and modulus of rupture. Chemical resistance, mineral
phases and microstructural changes of composition after sintering were analyzed by X-
ray diffraction and scanning electron microscopy. The results show that the tiles made
with 10% Zeolite and fired at 1150 °C showed water absorption <0.5% and had the
highest flexural strength > 27 MPa. The XRD results revealed development of hematite
and mullite. The tiles made from volcanic shale showed characteristics in agreement
with Thailand Industrial Standards 2508-2555 for ceramic tiles.
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Turdrmmsswinanlfinmsinymingfuamewnuuuuiitileanduyuiazidn
voudeundanadonltlunadeniu Jdafimsieiuunsiing (Kooptamond and Tonnayopas,
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(Mywa Fuulena wagAny, 2553.) ALRIiuUEgead (Auna suulenia uagany, 2554.)
TAauAnNASAUDSIWUALUA (D 1az and Torrecillas, 2007) wwnaiulud (Moreira et al,
2008; Souza et al., 2010) wAuNafiUYUIY (Vieira et al., 2008; aywa Auulena wazAe,
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Si02 (adfugnu) = 1/3 (3A1203.25102) (yalas) + 4/35i02 (adugu)

16000

Q Q=Quartz
14000 - M=Mullite
12000 4 H=Hematite
T=1100°C
10000 - Q

M H HQQW HQHQ a H oy
8000 - N

Intensity

6000 -

4000 -

Q
M Jn_woaMag s 8 @ w oy

0 20 40 60 80 100

2000 -

Position 2 Theta
] = = a ¢ & o ¢ 1a a & L a a
A 7 Wiguiiiguaneiiuinisideniuuediend (XRD) vesusiiinluiilenszidosiuauniu
brinaudleladsssuvifsesas 10 wW1igauugll 1000 s walled way 1150
NGRR GGG

M15199 5 Tnansimieszinulunseilosesiiniiuaumuguulinaudloladsssuyis

gampiivn CO) | wllavasigniausiiia gasmaadl J3ual (%)
1100 A08% (Quartz) SiO, 82.8
yalad (Mullite) AlsSiz045 9.81
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