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Performance Evaluation of Nano-bubble System with
Electro-oxidation process for Bio-aerosol Reduction
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Abstract Bioaerosols can remain in the air for a long time, affecting pollution and spreading infectious
diseases. Therefore, it is necessary to develop a technology to detect and reduce bioaerosols effectively.
This study examined the performance of using the potential energy of nano-bubbles to reduce
microorganisms in bio-aerosols and select the optimal operating conditions of a nano-bubble generating
system. In addition, to improve the stability and surface anion concentration of nano-bubbles, the
system was fabricated by applying an electro-redox process. The experiments were derived through the
ATP activity analysis of Staphylococcus epidermidis, which was performed by selecting the feed water,
and evaluating the microbial removal tendencies depending on the air injection amount and circulation
time at the feed water circulating flow rate of 20 L/min, and evaluating by the current densities. As a
result, microbial reduction by the nano-bubble water was confirmed regardless of the type of feed water.
In addition, the performance evaluation according to air injection amount and circulation time revealed
89.5% removal of Staphylococcus epidermidis under 80 mL/L and 5 minutes, respectively. At a current
density of 120 A/m? the efficiency was improved by approximately 9.7% compared to the microbial
reduction efficiency by nano-bubbles.
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Fig. 1. Schematic diagram of bio-aerosol reduction
experiment

Table 1. System specification

Spec.

Nano Bubble Pump
(circulation)

Description

20 L/min

Nano bubble water tank

(generation and circulation) Acryl, 0400 x 500 (mm)

Pyrex 2L glass bottle

Nano bubble water reactor Orbital shaker 200 RPM

Cathod: Ti, Anode: Ir-Ru-Ti

Electro chemical| Electrode (mesh type)
reactor 50 (mm) x 50 (mm), 10 set
Reactor STS 304, @100 x 200 (mm)
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Fig. 2. Characteristics and presence of nano-bubbles
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