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Abstract
Some of the nanoparticles such as zinc oxide have a significant antibacterial activity

that can be used in removal of pathogenic organisms in certain water resources
application. This study was specifically undertaken to investigate the use of cement
matrix modified with Zinc oxide nanoparticles to prevent the growth of Pseudomonas
aeruginosa and Bacillus cereus. The results showed that ZnO nanoparticles with the size
lower than 20 nm were dispersed well in the cement matrix. Results also showed that
inhibitory effect against gram-negative bacterium of Pseudomonas aeruginosa was
higher than gram-positive bacterium of Bacillus cereus. Also, confinement of ZnO
nanoparticles by cement materials reduced the photocatalytic activity slightly. Based on
the preparation of antibacterial formulation of cement matrix containing ZnO
nanoparticles, concrete surfaces with ZnO nanoparticles can be used in a wide range of
aquatic environments for prevention of pathogenic bacterial growth.
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Fig. 1. Schematic diagram of oxidation reactions -
reduction mechanism of photocatalytic nanomaterials
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Table 2. Chemical characteristics of cement
used in this study

Compound %
SiO, 23.1
ALO; 42
F6203 0.42
CaO 65.2
MgO 2.5

SO, 2
Na,O 0.25
LO1L 1.5
K,O 0.35
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Table 2. Concrete specimen mix design proportions

No.  Design Concrete ZnO (g) ITZO
) &)

1 Control 600 0 180
2 Z-0.1 599.4 0.6 180
3 Z-0.5 597 3 180
4 Z—1 594 6 180
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Table 3. Determination of different radiation wavelength
and energy (Soltz et al., 2008)

No. Radiation A Energy
(Em) (nm) (ev)
1 UVv-C 100-280 4.43-12.4
2 UV-B 280-315 3.94-4.43
3 UV-A 315-380 3.3-3.94
4 (Visible light) 380-780 1.6-3.3
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Fig. 4. Photo view of concrete specimen used in this
study
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