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ABSTRACT Poly(ethylene terephthalate) (PET) fibers were modified by deep UV irradiation
which was produced by a low pressure mercury lamp. FT—IR and XPS analyses were used
to elucidate the surface chemical composition of PET fibers treated with UV. Relative Oss
intensity increased considerably and it was found that oxygen was incorporated in the form
of COO on the fiber surface. FT—IR and XPS analyses proved the existence of carboxylic
groups on the surfaces and the adsorption test of cationic compound further supported these
results. The concentration of carboxylic acid group on the surface increased remarkably with
increasing irradiation time. XPS analysis and adsorption experiments proved that the surface
structure of the UV—irradiated PET fibers were stable for 12 months. Antibacterial property
and the deodorization rate of UV-—irradiated PET fibers adsorbed with the berberine
compound were investigated. Reduction rates of bacteria increased by about 21 to 99%
compared to unradiated PET fiber. Deodorization rates of 23% for unradiated PET fiber
increased to about 75% for 30 min irradiated samples.
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Figure 1. Structure of berberine.
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Figure 2. FT—IR spectra of UV-irradiated PET 3 0-1400 eV
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Figure 3. XPS spectra of UV—irradiated PET (A) O
min, (B) 10 min, (C) 20 min, and (D) 30 min.

Table 1. Relative Intensities of C;; and Oy, in wide
Scanning XPS Analysis of UV- Irradiated PET Fibers
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Figure 4. Curve fitting of C;s spectra of UV-—
irradiated PET: (A) O min, (B) 10 min, (C) 20 min,
and (D) 30 min.
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Figure 8. Relationship between uptake values of
berberine and UV —irradiation distances.
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Figure 9. Change of XPS spectra of PET UV-
irradiated for 30 min (A) 3 days, (B) 6 months, and
(C) 12 months.

Table 2. Change of Relative Intensities of C;; and
O, in wide Scanning XPS of PET Fibers UV-
Irradiated for 30 min
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Figure 10. Relationship between uptake values of
berberine and lapse of times.
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Table 3. Reduction Rates of Bacteria of UV-Irradiated
PET Fibers Adsorbed with Berberine

treatment reduction rate(%)
unradiated 21.0

10 min 92.4

20 min 96.6

30 min 99.2

40 min 99.9
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