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An Attempt of Sand Molding by Bio-cementation and its Evaluation
Yasunobu MORI and Yoichi KANAMORI

In this study, sand molds were fabricated by enzyme-induced calcite precipitation (EICP) and evaluated by the sand
mold test methods used in the foundry field. In EICP, specimen properties such as bulk density, uniaxial compressive
strength (UCS), permeability, and surface stability index were evaluated in relation to reaction time, temperature, and sand
grain size. It was found that sand mold fabrications by EICP require a day-scale curing time, and that a reaction temperature
of 50°C was effective in reducing the time. In addition, it was revealed that coarse sand (#40) was preferable to a finer
(#60) for yielding higher strength in a short curing time. Under the conditions in this study, the EICP method was able to
produce specimens exhibiting UCS of 0.5 MPa, mold permeability of 300, and SSI of 71%.
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Fig. 2 Sand grains used in this study
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Fig. 3 Specimen prepared by EICP
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Fig. 4 Relationship between uniaxial compressive
strength and curing time (n=3, error bars
indicate standard deviations)
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Table 1 Properties of specimens prepared at different temperatures (grain size: #40).

Bulk density, g/cm? UCS, MPa Permeability SSI, %
Room temp./ #40 1.84+0.04 0.24+0.04 331+37 57+4
50°C/ #40 1.91+0.01 0.48+0.03 30046 71=£1

Table 2 Properties of specimens prepared at different temperatures (grain size: #60).

Bulk density, g/cm? UCS, MPa Permeability SSI, %

Room temp./ #60 1.89+0.03 0.03+0.00 134+13 242

50°C/ #60 1.94+0.03 0.05+0.01 127£10 26+7
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Fig. 5 Grain size distribution of sands
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