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Changes on Physical Property of Ilmenite due to Microorganism
Young-Ho Park, Dae Wan Kang, Seong-Seung Kang*

Abstract Laboratory tests for measuring absorption, porosity, P-wave velocity and uniaxial compressive strength
(UCS) were performed to examine weathering characteristics of ilmenite by microorganism. Physical property changes
were quantitatively estimated with comparing culture period on the condition of abiotic oxidation without microorganism
and biooxidation with microorganism. As a result, the measured pH during 45 days was distributed in the range
from 3.82 to 4.26, on the other hand, biooxidation showed the range from 2.20 to 2.57. The measured absorption
according to microorganism and culture period represented 0.052% at final stage in the case of abiotic oxidation
and 0.073% in the case of biooxidation. Porosity showed 0.206% at final stage in the case of abiotic oxidation
and 0.281% in the case of biooxidation. In general, the values by biooxidation showed higher than that by abiotic
oxidation. Change range of P-wave velocity with culture period showed that the measured value as 1410 my/s at
final stage in the case of biooxidation was lower than 1886 m/s of that in the case of abiotic oxidation. The UCS
was decreased with increasing culture period in all specimens and represented 241.1 MPa at final stage in the case
of abiotic oxidation and 140.0 MPa in the case of bioxidation. In conclusion, it implies that influence of physical
property on ilmenite by biooxidation related with microorganism was larger than that by abiotic oxidation.
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Fig. 2. Core specimens recovered from ilmenite rock blocks
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Fig. 3. Direct contact oxidation by characteristic of microorganism, (a) SEM image of microorganism attached to ilmenite
surface, (b) corrosion of ilmenite by microorganism
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Table 1. The initial values of the physical properties on ilmenite core specimens (n: porosity, Ab: absorption, Vp: P-wave

velocity, UCS; uniaxial compressive strength)

) For abiotic oxidation For biooxidation
Specimen No.
n (%) Ab (%) Vp (m/s) |UCS (MPa) n (%) Ab (%) Vp (m/s) |UCS (MPa)
0 0.132 0.033 2057 0.183 0.045 2032
1 0.153 0.038 1515 0.175 0.045 1524
2 0.135 0.034 2040 0.197 0.047 2032
3 0.213 0.054 1850 0.167 0.039 2032
4 0.163 0.038 2032 0.212 0.051 2032
5 0.351 0.085 2040 389.7 0.156 0.033 2040 475.0
6 0.119 0.029 2040 0.156 0.035 2024
7 0.123 0.033 2016 0.136 0.033 1984
8 0.236 0.061 2040 0.139 0.037 1984
9 0.276 0.075 1533 0.266 0.067 1524
Average 0.190 0.048 1916 0.179 0.043 1921

Table 2. The results of the measured physical properties according to two oxidation conditions and culture period (n: porosity,
Ab: absorption, Vp: P-wave velocity, UCS; uniaxial compressive strength, 0-day: initial average values)

Culture Abiotic oxidation Biooxidation
period (day)| n (%) | Ab (%) | Vp (m/s)| UCS (MPa)| pH n (%) | Ab (%) |Vp (m/s)|UCS (MPa)| pH
0 0.190 0.048 1916 389.7 4.26 0.179 0.043 1921 475.0 2.20
5 0.202 0.051 1916 174.9 422 0.234 0.058 1921 180.8 2.35
10 0.206 0.052 1908 385.3 4.04 0.235 0.057 1842 265.0 2.33
15 0.209 0.053 1885 221.2 4.00 0.230 0.055 1811 162.7 232
20 0.206 0.052 1876 285.8 3.87 0.282 0.068 1446 156.1 2.30
25 0.198 0.050 1884 225.1 3.82 0.234 0.057 1391 130.0 243
30 0.196 0.050 1880 163.7 3.83 0.251 0.060 1577 170.7 2.52
35 0.206 0.052 1886 192.2 3.84 0.282 0.069 1389 123.6 2.54
40 0.206 0.052 1876 278.5 3.85 0.298 0.067 1418 148.4 2.56
45 0.206 0.052 1886 241.4 3.87 0.281 0.073 1410 140.0 2.57
5
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