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The Removal of Indoor Suspended Microorganisms of Eco-friendly
Antimicrobial Copper Net Filter

Dong-Woo Kim', Dong-Hyun Je', Keunho Ji*
'JK Gold Co., Ltd., *Basic Science Institute, Pukyong National University
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Abstract As the lives of people have improved, the demand for improved indoor air quality has increased. Various
methods are used to remove biological air pollutants, such as UV/photocatalytic devices and ozone generators.
However, these methods have disadvantages such as energy consumption, high corrosivity and toxicity. To overcome
these disadvantages, an antibacterial copper filter was fabricated and its antimicrobial activity was then tested against
two fungi (P. pinophilum, C. globosum) and one bacteria (S. aureus) Moreover, the ability to remove suspended
microorganisms was tested step by step from the chamber stage to the air conditioning system. The results revealed
100% antimicrobial activity after 24 hours for the two fungi, while this value was 99.9% after 18 hours for the
bacteria. Moreover, the antibacterial activity was higher when the chamber and air purifier were used than was
obtained using a general antibacterial HEPA filter. Also, as a filter for system air conditioner, the antibacterial activity
was lowered in offices and hospitals. In conclusion, the copper filter was found to have sufficient antibacterial activity
for use as an antibacterial filter; however, further research on its preparation methods and materials is warranted.

Keywords : Air filter, Antimicrobial copper, Eco-friendly material, Indoor air quality, Indoor suspended microorganism
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Fig. 1. Experimental chamber (WxDxH; 400x400x500). It
was made of acrylic, and the pen was powered
by a computer power supply.
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Fig. 2. Test fungi strain was inoculate in PBS buffer
containing antimicrobial copper net and then
viable cells were counted after 5 to 24 hrs
reaction. A; Antifungal activity against P.
pinophilum, B; Antifungal activity against C.
globosum.
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Table 1. Antifungal activity (CFU/mL).

Control Shrs Thrs 24hrs
P. pinophilum 1.71x10° | 4.4x10% | 4.2x107 0
C. globosum 4.7x10° | 1.8x10° | 1.4x10° 0
Table 2. Antibacterial activity.
Blank Sample
Figure

At beginning 23 % 10* 23 % 10

After 18h 33 x 10° <10

Reduction rate - 99.9 %

3.2 Scale up2 St &nd =4
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(Figure 3). @898 E o] 74 A Ak wlj#] ol F-fr
Aldt B o7t TAsken, dhtso® 7 Ak
gEle] 79 AAg WA ol o AR S B
t} o= gutEel AAS ¥W HES B3 Aol
TRl HF o' Thsditte AS yEhith E3
At o2 =3 Q= el g Elo] H|ste] It
SO AT dErt Bt 1 IS TRIve
A& AArfete Aol
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Fig. 3. Investigated the antimicrobial activities using a
each filter which that existing antimicrobial
filter and equipped with antimicrobial copper
net. A; General HEPA filter (control), B;
Antimicrobial net filter (experimental).

Fig. 4. After validating the antimicrobial activity of
copper net, scale up test was carried out to
confirm the field application. A; General air
purification (control), B; Air purification with
antimicrobial copper filter (experimental).

Fig. 5. Scale up test. A; General system air-conditioner

(control), B; System air-conditioner with

antimicrobial copper filter (experimental).
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