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Refinement of Low-grade Clay using Iron-reducing Bacteria (1I) :
Removal Characteristics of Iron Impurity from Various Porcelain Clays
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Using three types of porcelain clays such as White, Blue, and Yellow clays, which were used as raw materials for Baekia,
Chungja, and common porcelains, the biological refinement by an enrichment culture of iron reducing bacteria was studied.
In the biological clay refining, amounts of leached iron increased as increasing sucrose concentration, which was
supplemented as a carbon and electron donor source for cell growth and iron reduction. Total amounts of the leached iron
and specific rate of iron reduction were dependent on the types of the clay. Strength and chromaticity of refined clays which
are important properties required for porcelain clays were improved as increasing sucrose concentration. The degree of
shrinking, however, did not changed. the redness among the chromaticity of refined clays is favorably reduced through the
ripening by the iron reducing bacteria. Considering iron removal efficiency and the change of physical properties, the optimal

concentration of sucrose was 4%(w/w) in the clay.
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Figure 1. Time profiles of iron leached iron(a) and pH(b) during mi-

crobial refining of Blue clay supplemented with 4% sucrose. (Symbols:
O: Fe'; @: Fe*'; ¥: total iron).
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Figure 2. Time profiles of iron leached iron(a) and pH(b) during mi-
crobial refining of White clay supplemented with 4% sucrose. (Symbols:
O: Fe*; @: Fe*'; ¥: total iron).
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Figure 3. Time profiles of iron leached iron(a) and pH(b) during mi-
crobial refining of Yellow clay supplemented with 4% sucrose. (Symbols:
O: Fe™; @: Fe*'; ¥ total iron).
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Figure 4. Microbial iron leaching from blue clay at different sucrose
concentration. (Symbols: sucrose concentration(wt%), @: 1%; O: 2%;
Vv:3%; V: 4%; Ik 5%).
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Figure 5. Effect of sucrose concentration on maximum iron concent-

ration leached from clay samples. (Symbols: @: Blue clay; (O: White
clay; A: Yellow clay).
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Figure 6. Effect of sucrose concentration on iron leaching rates from
clay samples. (Symbols: @: Blue clay; (O: White clay; A: Yellow
clay).
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Table 1. Effects of clay type and sucrose concentration on strength.

Strength(kg/mmz)

Refined clay

Sample

Raw clay Sucrose concentration (%, w/w)

1 2 3 4 5

Blue clay 0.86 0.88 0.92 0.95 0.93 0.94

White clay 0.55 0.57 0.62 0.60 0.66 0.66

Yellow clay 0.74 0.78 0.79 0.84 0.86 0.83

Table 2. Effects of clay type and sucrose concentration on shrinking.

Shrinking(%)
Refined clay
Sample

Raw clay Sucrose concentration (%, wjw)

1 2 3 4 5
Blue clay 210 21 220 215 210 210
White clay 225 25 225 225 225 225
Yellow clay 20.8 21.0 210 21.5 21.0 215
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Figure 7. Effect of sucrose concentration on chromaticity of Yellow
clay.
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Table 3. Comparison of chromaticity.

Sample
Chromaticity (%) Blue clay White clay
Raw Refined Raw Refined
Whiteness 63.7 64.27 84.15 85.62
Redness 245 2.13 1.30 0.72
Yellowness 18.04 16.79 13.13 10.85
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