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Exploration of Methods for Utilizing Collected Dust as Ceramic Raw Materials

Shinya MATSUURA

This study examines the feasibility of using collected dust from foundry sand recycling process as ceramic raw materials.

The dust, primarily silica sand with approximately 3.4 % of iron in terms of Fe,Os, was subjected to washing treatments

using several types of solutions to remove iron components. Test specimens were prepared by mixing dust with clay and

feldspar, then fired at 1160-1220 °C. Results showed that iron content could be reduced to a certain extent by washing

with conc. HCI. Furthermore, most specimens exhibited low water absorption (<3.0 %) after firing at 1180 °C or above,

creating dense specimens. Additionally, this study demonstrated the potential to utilize the resulting color even when iron

content is not completely removed.
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The chemical composition and median diameter of collected dust (before and after cleaning).

Chemical composition/ %

Median

Loss on diameter,

Cleaning Solution SiOz2  Al203 Fe203 TiO2 MnO CaO MgO  Nax0 K20 P20s ignition D50 / um
As-received 7497 12.20 3.54 0.21 0.08 1.22 1.73 1.62 1.31 0.07 2.49 42.96
Distilled water 7710 1242 358 0.22 0.08 117 1.72 1.53 1.34 0.07 0.26 44.70
dil. HNOs aq. 75.56 11.85 3.41 0.21 0.07 0.92 1.62 1.39 1.23 0.04 3.15 44,65
dil. HCl aa. 75.73 11.84 3.8 0.21 0.06 0.91 1.58 1.34 1.24 0.04 3.37 43.96
conc. HCl aa. 75.93 11.73 1.97 0.20 0.05 0.91 1.51 1.38 1.23 0.04 4.67 44.79

-44 -



—EIRTENIEET Y No.50 (2026)

ERSER (%)

10 = 100
1 = 50
- - 50
—_ 1 = 70
E 1 g— &0
£ J
. = 30
- = 20
- = 10
0 ==--
1 2 5 10 20 50 100 200 500 S00
fIFE (pm)
Fig. 1 Particle size distribution of collected dust (as-received).
Table 2 The chemical composition of each mixture before firing and raw materials.
Chemical composition/ %
Si02  Al0s Fe:0s Ti02 MnO CaO MgO Nax0 K0  P20s };ﬁ;gﬂ
Mix A 66.32 20.10 1.92 0.40 0.03 0.64 0.79 1.09 2.51 0.04 5.83
Mix B 66.68 20.01 1.94 0.41 0.03 0.62 0.78 1.06 2.48 0.04 5.7
Mix C 66.93 19.82 1.89 0.40 0.03 0.52 0.74 1.04 2.45 0.03 5.90
Mix D 66.88 19.82 1.77 0.40 0.03 0.52 0.73 1.03 2.45 0.03 5.86
Mix E 67.52 19.79 1.31 0.40 0.02 0.52 0.70 1.03 2.45 0.03 5.95
Mix F 64.44 19.51 4.68 0.39 0.03 0.62 0.77 1.08 2.46 0.04 5.66
Clay 51.66 31.68 1.23 0.78 tr. 0.14 0.24 tr. 1.64 0.02 12.07
Feldspar 77.71 12.63 0.10 0.03 tr. 0.48 tr. 2.20 6.64 tr. 0.33
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Fig. 2 Appearance of test specimens prepared by
firing each mix at 1160-1220 °C.
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Fig.3 Chromaticity (a*, b*) of test specimens in the
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Fig. 4 Shrinkage rate of test specimens prepared by
firing each mix at 1160-1220 °C.
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Fig. 5 Water adsorption rate of test specimens

prepared by firing each mix at 1160-
1220 °C.
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Fig. 6 Appearance of the tile-shaped prototype.
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Table 3 Shrinkage rate of the tile-shaped prototype.

Shrinkage rate / %

Mix A Mix F Clay
Long side 7.86 7.90 9.82
Short side 7.43 7.66 9.14
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