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Properties of Some Low-quality Clays Occurring in the Iwami District, Shimane
Prefecture and the Use for Compound Roofing-Tile Bodies

Haruo NAGASHIMA*  Shigeru HORIE™ Yoko YAMADA™*
Nozomu OTSUKA*™  Tsuyoshi HAYASHI***

The traditional Sekishu roofing-tiles have been made from the raw clays occurring in
the Tsunodu formation of the Neogene age. These clays consist mainly of disordered
kaolinite, quartz and feldspar, accompanied by a small quantity of mica clay minerals and
halloysite. The properties of three types of low quality clays, two are of sediment origin and
the one is red color altered granite, were investigated in order to utilize them as potential
raw materials for the preparation of compound roofing-tile bodies, since the raw clays of
good quality tend to be steeply exhausted. As a result, it was found that these clays have
functional uses for making compound bodies, although they are lack in shaping ability,
individually. The one of sedimentary clays, characterized by dark brown color owing to the
accumulation of humic substances, is advantage to improve the plasticity of compound
bodies, because it is rich in the finer particle-size fractions and contains a small quantity of
smectite. The other one, abundant in quartz and feldspar with coarser particle size, found
the uses as non-plastic material and fluxing material. The red color clay, in which gibbsite
and halloysite form dominantly, resembles the existent raw clays in chemical composition
and is characterized by remarkably small size-changes in firing. The compound body
blended by the red color clay with the black color clay at the rate of 1:3 showed the thermal
property about equal to that of the raw clays in present use for the roofing tiles.

clay raw material, roofing tile, Tsunodu formation, altered granite,
particle-size distribution, thermal property
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Table 1. Localities and remarks on the deposits of raw clay samples used in the experiment

Ouchi-gun

Samples Localities Remarks on the deposits

a Hukuhara, Minakami, | Argillaceous bed in the Tsunodu formation (Neogene). One
Ooda-city of typical raw clays in use for making roofing tiles.
Hukuhara, Minakami, | Gravel bed with low quality in the Tsunodu formation. Lack

b - ) g .
Ooda-city in plasticity due to the abundance in coarse quartz.
Manohara. Misato Argillaceous bed with low quality in the Tsunozu formation.

c ’ ’ Rich in fine particle-size fractions and colored dark brown

arising from the accumulation of organic substances.

Shimokububara,

d Kanagi, Red color altered granite.
Naka-gun
2.2
(XRD)
JEM-2000EX XRD MJ201PK3 Cu
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Fig.1. Sampling points of the raw clays used in the
experiment. Geological map: after T.
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=ig. 2. XRD patterns of the raw clays. Q: quartz, F: feldspar, K: kaolin
minerals, M:mica clay minerals, G: gibbsite.
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Fig.3. XRD patterns of the parallel oriented aggregates of clay fractions under

5Hm in the respective raw clays.

EG: treated with ethylene glycol, 600 : heated for 1h at 600 , 600 |,

EG: treated with ethylene glycol after heat-treated at 600 . Q: quartz,
M: mica clay minerals, K: kaolin minerals, S: smectite, G: gibbsite.
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Fig. 4. Electron microphotographs of clay particles in the respective raw clays.

M: mica clay mineral.
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Fig.5. TG-DTA curves of clay fractions under 5pam,
separated by elutriation from the respective
raw clays.
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Table 2. Chemical analysis and normative minerals of the raw clay samples

a b c d
SiO2 70.66 79.17 67.25 70.26
TiO2 0.64 0.28 0.63 0.33
Al>0O3 17.83 12.08 19.82 16.96
Fe2Os3 1.08 0.69 1.48 2.38
MnO 0.01 0.01 0.01 0.17
MgO 0.24 0.09 0.28 0.26
CaO 0.08 0.03 0.03 0.07
Na-O 0.35 0.32 0.28 0.15
K20 2.61 3.40 2.47 2.08
P20s 0.03 0.01 0.02 0.02
Ig. Loss 5.18 3.17 5.99 6.11
Total 98.71 99.25 98.26 98.79
[SiO2]/[Al203] 6.73 11.2 5.78 7.05
Quartz 41.6 55.5 38.7 44.9
Orthoclase 15.6 20.1 14.8 12.2
Albite 3.1 2.6
Kaolinite 36.4 20.0 44.4 37.0
Hematite 2.6 15 1.5 5.6
Rutile 0.6 0.2 0.7 0.3

Fe.Os 2.4 Table 3. Total specific surface area (TSSA)

0,
mass% clay samples

and pH value of the respective raw

9,10, 22) TSSA/

Samples m2g-1 pH

a 79 5.5

b 23 5.1

C 100 5.3

d 22 5.1

4(d)
33
6(a) a
6.5m 45m 86% 5pm 46% 2pam 33%

3 80 m2 g1 2pm
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Fig. 7. Thermal expansion curves

of the raw clays.
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Fig. 6. Particle-size distribution curves of the
raw clays,determined with a hydrometer
for fine particles and with meshes for
coarse particles,respectively.
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Fig. 8. Thermal expansion curve of a mixture
of the sample ¢ and the sample d at
the rate of 3:1.
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