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Table 1 The Result of Identification of Hydrogen Sulfide-Pro-
ducing Bacteria (Bacteria-1 and Bacteria-2)

No. Gram ~ Shape of Size of Hydrogen
Staining Cell Cell Sulfide test
Bacteria-1 Negative Rod Positive
Bacteria-2 Negative Rod 0.8~1.5 Positive
X2~3m
No. Reduction of Nitrate V-P Methyl Red
lday 3days b5days Reaction Test -
Bacteria-1 + + + Positive Positive
Bacteria-2 — - - Positive Negative
No. Indol Test G+C Content Quinones
of DNA .
Bacteria-1 Negative
Bacteria-2 Negative 57.5% Menaquinone

Table 2 The Result of Identification of Sulfur-Oxidizing Bac-
teria (Bacteria-3)

Gram Shape of Size of Flagella
Staining Cell Cell
Negative Rod 1.5~1.8 Polar
X0.6pm

Chemo- Optimum pH Optimum Temperature Sulfur
autotrophy for Growth for Growth Culture
+ 8.0 30C +

Oxygen Denitrification G+C Content GQuinones
of DNA

Aerobic - 68.8% Uvi igone
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Fig.2 Calcium Ion Concentration in Culture Medium
(White : Single Culture, Black : Mixed Culture)
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Fig.3 Growth Curves of Microorganisms
(White : Single Culture, Black : Mixed Culture)
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Fig.4 The Value of pH in Culture Medium
(White : Single Culture, Black : Mixed Chliture)
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Fig.5 Growth Curve of Bacteria and Concentrations of Com-
positions in Culture Medium
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Fig.6 Hydrogen Sulfide Concentration in Culture Medium
(White : Single Culture, Black : Mixed Culture)
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Fig.7 Sulfate Ion Concentration in Culture Medium
(White : Single Culture, Black : Mixed Culture)
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Fig.8 Calcium Content in Mortar in Single Culture
(S : Surface Area in Mortar, I : Inside Area in Mortar.
Calcium carbonate content was.converted into equiva-
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Fig.9 Calcium Content in Mortar in Mixed Culture
(S : Surface Area in Mortar, I : Inside Area in Mortar.
Calcium carbonate content was converted into equiva-
lent calcium hydroxide content.)
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CONCRETE DETERIORATION CAUSED BY AEROBIC BACTERIA
Kenji KAWAI Shuji TERANISHI, Tsutomu MORINAGA and Ei-ichi TAZAWA

One underground concrete structure was severely damaged and its deterioration was
thought to be caused by metabolites of microorganisms. In this study several types of
bacteria in a soil around the structure were isolated and cultured under aerobic condition,
and mortar simulation tests using the bacteria were performed in addition to analysis of
composition of metabolites of bacteria. As a result, calcium ion was dissolved out from
mortar soaked in the culture medium-bred with the bacteria, and it was found that much
organic acids and carbonic acid were metabolized by the bacteria. It has been known that
concrete could be severely damaged by anaerobic bacteria, but this study suggests that
organic acids and carbonic acid metabolized by aerobic bacteria could also cause concrete

deterioration.

131



