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Abstract In this study, cotton fabrics were coated with TiO2 nanoparticles using 3-mer-
captopropyltrimethoxysilane(3-MPTMS), which is highly reactive to cotton fabrics, as a
medium, and the characteristics, antimicrobial properties, and photodegradation proper-
ties of the fibers were measured. The manufacturing process is as follows. (1) 3-MPTMS
was added to isopropanol, and TiO: colloid was added to the mixture to prepare a solution.
(2) Cellulose fibers were immersed in the prepared 3-MPTMS/TiO: solution, stirred for 90
minutes at 45°C in a constant temperature water bath, and dried thereafter. In order to
identify the morphology of the cellulose fibers coated with TiO2 nanoparticles, the surface
was observed with a scanning electron microscope(SEM), and SEM-EDS was measured
to identify the adhesion of TiO2 nanoparticles. The SEM images showed TiO2 nanoparticle
and 3-MPTMS coated layers on the fibers and it was identified that TiO2 nanoparticles
were attached to the cellulose fibers. The antimicrobial activity of 3-MPTMS/TiO:-treated
cotton fabrics was measured using a bacterial reduction method. 3-MPTMS/TiO: cellulose
fibers which was irradiated by ultra violet light, showed antimicrobial activity against Es-
cherichia coli(ATCC 43895) and Staphylococcus aureus(ATCCBAA-1707) unlike unirradi-
ated fibers. The cellulose fibers were stained with methylene blue and the photodegradation
performance of the stained fabrics was analyzed. The stained fabrics showed high degra-
dation performance with photolytic reactions of TiO2 nanoparticles.

Keywords cellulose fiber, polysiloxanes, TiOz nanoparticles, antimicrobial, self-cleaning,
photodegradation
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Figure 1. Mechanism scheme of photocatalytic re—
action of TiOz2.

Aol AR W S WL B 7% &

shekis WA A SHT FAO FHol L AlF F4)

of Bt AFHS AL Gt A RolT 4 Gt
]

& Figure 13} Zo]
Bt TiO:E AFefAde] =EAI71H =& A4} o
YA =91 A 7 A (valence band)oll Al -2
of 1 ] &9 Ae] 2] Ax=d(conduction band)Z A&}
(e8] Hol7t dojuA =aL 7kt ol = d-(hole,
h*)o] FAHt, o] P A BAE ARl HE-& TiO2 U
L gAte] kHO R o]5sto] ARSt ghlHhE& Uo7
Al Flt,

AEg o AL AAE FYA 7] T (O+H +e
—HO2 - ) 7FA A €] %‘%—8— A E 4bsH A ZI T
(H:0+h'—OH » +H"). o] oA AHH 45
TiO23EHO Sli= Aol 2(0OH )& AFSHAA 3to]
SA] 2 Z(OH » )& W& ojnf ¥4 OH»
/0] M 282 f7]EY EAATS &l
As EoflstA "Hepry,

TiO2E ©]-&-3F A7} *ﬂxé 7150l tet A4te -4
W& o] &3t A7E AubAoltt, TiOES Alx 5}

flo

o
o2
o = [ orlo

Olt

Table 1. Characteristics of fabrics used in this study
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Figure 2. TEM image of TiO2 nanoparticles in TiO2 colloid solution.
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Figure 3. SEM micrograph of (a) naive cotton (b) treated cotton with TiO2nanoparticles/3—MPTMS.
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Figure 4. 2D(left) and 3D(right) AFM images of (a) naive cotton (b) treated cotton with TiO2 nanoparticles/3—

MPTMS.
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Figure 5. SEM-EDS analysis of (a) naive cotton (b) treated cotton with TiO2nanoparticles/3—-MPTMS,
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Figure 6. Total XPS spectra(left) and Ti region(right) XPS spectra of (a) naive cotton (b) treated cotton with TiO2
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Figure 8. Approach by treatment condition for Ti
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