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The Deodorization and Antibacterial Activities of PLA Films Embedded
with TiO, Nanoparticles

Gwang-Hoe Koo and Jinho Jang'

Dept. of Nano-Bio Textile engineering, Kumoh National Institute of Technology, Kumi, Korea
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Abstract— The effects of TiO, contents and UV irradiation treatment on the surface properties of PLA films embedded with TiO,
nanoparticle were investigated. Whereas UV irradiation decreased reflectance of the treated PLA films proportionally with increasing
UV energy, the reflectance of PLA/TiO; films increased with increasing UV energy. The UV irradiation treatment caused PLA/TiO,
blend films more polar as indicated in the generation of new carbonyl group and decrease in zeta potentials, which was more
pronounced with the introduction of TiO,. Upon UV irradiation, TiO, particles appeared on the film surface as observed in SEM
images. The PLA/TiO, blend films showed photocatalytic properties such as photobleaching of methylene blue, deodorization of
ammonia and antimicrobial activity in comparison with pure PLA films.

Keywords: Poly(lactic acid), UV irradiation, photocatalyst, deordorization, antimicrobial activity
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Fig. 1. ATR spectra of untreated and UV-irradiated
PLA films(63.6J/cr?).
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Fig. 3. Subtracted reflectance spectra of UV-irradiated
PLA films.
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Fig. 2. Zeta potentials of PLA/TIO. fims depending on
UV energy and TiO, content.
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Fig. 4. Subtracted reflectance spectra of UV-irradiated
PLA/TIO; fims(0.5% TiOy).
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Fig. 5. SEM images of PLA/TIO: films: (a) PLA, (b) Irradiated PLA fim(63.6J/cm?), (c)

PLA/TIOA1.5%), (d) Irradiated PLA/TIOx1.5%) film (63.6J/cm?).

Fig. 6. SEM images of irradiated PLA/TIO, films(63.6J/cm?) depending on TiO» con-
centration: (a) 0%, (b) 0.5%, (c) 1.0%, (d) 2.0%.
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Fig. 7. Color difference of pre-irradiated PLA/TIO.
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Fig. 8. Color difference of post-irradiated PLA/TiO2
films(31.8J/cm® depending on TiOz content.

Table 1. Deodorization efficiency of PLA fims in
ammonia under fluorescent and UV lamp

uv energy Time(min)

Deodorization efficiency(%)

(J/em ) Fluorescent uv
1 12.5 25.0

3 22.5 30.0

0.0 5 30.0 375

7 37.5 47.5

1 25.8 28.2

3 333 41.0

318 5 43.6 48.7
7 47.4 55.3

Table 2. Deodorization efficiency of PLA/TIOz (0.5%)
films in ammonia under fluorescent and UV lamp

Deodorization efficiency(%)

uv energy Time(min)

(J/em ) Fluorescent Uuv
1 28.5 447

3 36.5 52.6

0.0 5 50.0 65.8

7 59.5 78.9

1 75.0 92.5

3 90.0 97.5
318 5 100.0 100.0
7 100.0 100.0
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Fig. 9. Antimicrobial activity of PLA films(Staphy-
lococcus aureus):(a) control, (b) PLA: (c) PLA/TIO.
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Fig. 10. Antimicrobial activity of PLA films(Escherichia
coli): (a) control, (b) PLA: (c) PLA/TIOA0.5%), (d) PLA/
TiOx(1.5%).
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