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Surface Coating of Si0; on TiOznatural Zeolite Composite Particles
and Its Characterization
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Abstract Deodorization of natural zeohtes have been improved net only for polar but also for non-polar
pollutants by sucessrve lon exchanges of H and Ag lons starting from Kerean natural zeolite with high
adeorption capacity. The medified zeolites with TiQw ccatimg on the suface reverled high decdorization and
photecatabtic decomporition effects. Purther modification was made with 10~20 wmn glica nano particles
ocating cn the gurface. the resulting conyxite particles of Si0uwTi0Ymedified natural zeclite revealed not only
comparable desdorization but alzo better durability snd resisatnce to eoler change compared to the Ti0w
modified natural zeclite without much sompenzation of photocatabrtic desompasition effect. when the composite
particles were exposed to the polypropylens nen-woven fiber coated with organie binder. It i expocted for the
ocompxeite particle prepared here to be used as idoor balding materials for deor air quality contrel,
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Fig. 1. X-ray diffraction pattern of natural zeolite powder.
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Fig. 2. Determination of photocatalytic decomposition rate by
gasbag method.
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Table 1. Deodorization rate of modified zeolites for pollutants.

Pollutant and Initial Conc.(ppm)

Sample Ammonia  Benzene Formaldehyde
600 ppm 92.5 ppm 67 ppm
Z (natural zeolite) 93.1 46 59
AgZ 99.9 62 62
HZ 99.9 75 97
AgHZ >99.9 95 94
TiO,/AgHZ >99.9 91 91
Si0,/TiO/HAg >99.9 &9 89

Table 2. Photocatalytic decomposition rate of modified zeolites
and photocatalyst (P-25)

Sample Decomposition Rate (%)
Z (natural zeolite) 0
AgHZ 20
TiO,/AgHZ 90
SiOy/TiO/HAg 90
TiO, 95
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Fig. 3. Surface morphology change of modified zeolite before and after TiO, coating: (a) AgHZ, (b) TiOx(5.7 wt%)yAgHZ, (c)

TiOx(15 Wt%)/AgHZ and (d) TiOx(23 wt%)/AgHZ.
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Fig. 4. Deodorization of nonwoven textiles for indoor building materials coated with various functional inorganic powders. (1)

mineral (2) carbon (3) natural zeolite (4) TiO/AgHZ (5) AgHZ

(a) before UV irradiation

(b) after UV irradiation

Fig. 5. Color change of nonwoven textile coated with modified
zeolite by UV irradiation: (1) SiO»/TiO,/HAgZ coated textile,
(2) TiOo/AgHZ coated textile.
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Fig. 6. IR spectra of natural zeolite, AgH-zeolite, SiO»/TiOy/
AgH-zeolite, and TiO-.
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