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In the sewage structures and wastewater facilities, concrete is exposed to hydrogen sulfide (H,S) which acts as an acid material in a
solution, and a strongly acidic sulfate ion (SO, ) is generated by a sulfuric bacteria. Hence, a degradation of concrete with biochemical
corrosion would be accelerated. Finally, durability of concrete and concrete structures may be greatly reduced. In this study, in order
to remove the hydrogen sulfide which is used by the sulfuric bacteria organic-biologically, the antibiotic metal and metallic salt
powders were mixed to concrete, and a suppressing performance of the sulfate ion was assessed. For the sulfuric acid bacteria, a
comparative evaluation of antimicrobial performance on neutralized concrete specimens were carried out, also by a rapid chloride
penetration test, chloride penetration depths and diffusion coefficients were measured for antibiotic concrete in accordance with the
amount of metal and metallic salt-based antibacterial agents. Eventually, by an observation of the biochemical state of the surface of
concrete specimens exposed outdoors, the performance and applicability of antibiotic concrete were confirmed .
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Table 1. Antibiotic performance degree of liquid culture medium
(Choi et al.,, 2007)
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Fig. 1. Carbonation equipment and set-up

Table 4. Mixture of bacterial culture solution and agar medium

Kinds Chemical notation | Mixing state
Ammonium sulfate (NH4)2S04 2¢g
Niter KNO; 3g
POtaSS;EZS I;i}llzi;drogen KHLPO, 3e
Magnesium chloride MgCl, - 6H,0 0.5g
Calcium chloride CaCl, - 2H,O 0.25g
Sodium sulfite Na,S:0; - 5SH,O S¢g
Iron sulfate FeSO, - TH,O 0.01g
Molybdenum oxide sodium Na:MoO, - 2H,0 0.3mg
Bromophenol blue BPB 10mg
Sulfur powder - 1g
Yeast extract - 0.1g
Purified water - 1000mL
Final pH - 4.6
Agar Agar, Bacteriological 20g
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Bacterial culture solution

Test specimen

19 mm

Agar medium
Petri dish

80 mm

Fig. 2. Specimen test for proving antibiotic effect

(b) 4 weeks after

(@) Initial state

Fig. 3. Test for control specimens
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(b) Copper (left: not exposed, right: exposed)

(e) Zinc Nitrate (left: not exposed, right: exposed)

Fig. 4. SEM photographs (X3000) of specimens exposed to
Thio-bacillus thiooxidus for 16 weeks
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Fig. 5. Rapid diffusion cell of chloride irons and test set-up
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Fig. 6. Chloride penetration in concrete mixed with antibiotic
agent
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Cu Zn Cu(NO,), Zn(NO,),

Control

Fig. 9. Numbers of Chroococcus after 32 weeks by Confocal
Fig. 7. Exposure test specimens images

(@) Chroococcus (b) Control specimen (c) Copper 1%

(d) Zinc 1% (e) Copper nitrate (Il) 1% (f) Zinc nitrate 1%

Fig. 8. Confocal images of Chroococcus on specimen surface 32 weeks after
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