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Study for the Preparation of Deodorizing Fiber (IV)
- Preparations of Deodorizing Fibers using TiO: and
Effects of Calcination Temperature on the Deodorant Activity -
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Abstract—The preparations of deodorizing fibers using TiO, have been investigated. The fibers were coated
with TiO; for the purpose of deodorizing by dipping fibers into the TiO, sol solutions and calcined at 450C,
500°C and 750°C for 1 h after coating. The surface structure of the coated fibers was studied with XRD on
the different preparation conditions of calcination temperatures. The deodorizing function of the prepared fibers
was studied by the determination of the decomposing capability for NHz, CH:SH and CH3;CHO. The deodorant
activity(D.A.) of these deodorizing fibers was measured by chromogenic gas detector tubes. The deodorizing
effect of the prepared fibers were shown to be similar for the three model compounds; 5wt% TiO: sol
solution calcined at 450TC < 5 wt% TiO: sol solution calcined at 500C < 5 wt% TiO, sol solution calcined
at 750C.
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Fig. 1. Dip coating procedure of glass fibers
with TiO; sol of isopropoxide.
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Fig. 2. Experimental set-up used for the pho-
todegradation of the odors(NH3, CH3SH and
CH;CHO).
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Fig. 3. Low angle XRD patterns of TiO:
supported on glass fiber calcinated at 4507,
500°C and 750°C after coating with 5 wt% TiO,
sol solution.
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Fig. 4. Optical absorption spectra and optical
absorbance of TiO; coated fibers versus TiO;
sol coating numbers.
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Fig. 5. The relative photodegraded concentration
of NH; during UV light illumination with TiO;
uncoated fiber(—@—), TiO, coated fiber with 3
wt% TiO; sol after calcinated at 450°C(—(—),
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of CH;CHO during UV light illumination with
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with 3 wt% TiO; sol after calcinated at 450°C
(—O—), TiO; coated fiber with 5 wt% TiO,
sol after calcinated at 450°C(—W¥—), 500°C(—
V—) and 750°C(—l—) for 1 h.(Co and C:
initial and actual concentration of CH;CHO
molecule)

g &3 s AgeAx kR ol o] Fis)
u}-2-o} BEAT FAE AZEHS Bakslyl o
Fig. 67 Fig. 79| f.oFslgich

AEAHLE TiO; sol §H) Fr: o 2
o 3 Gxre Fo3k JIgFS —7—5’— 713 584
34l calcination %4 450°C ©|v} ® oA 5~
Y3t ohekgt AlnElo A 43 589 vlmepd o}
=3 7o) Zrag) 5wt% TiO, sol £ o2 45
0°CelA] calcination > 3wt% TiO, sol §Mog
450C A calcination > 5wt% TiO; sol S-ejo g
500CoNA calcination > 5wt% TiO; sol -2l 2
750°C A calcination.

TiO; 59 8 AfollA Z2a)] vhee v
Al TiO®] AR A ZAlell o3 B9 FE &
3 ¥h3-(photocatalysis) .53 A x| ozt dx}r}
u](valence band)EH-E] A% % w(conduction band)
2 AA7} 9EEE A positive hole(h’)o] 34 =]+
o]213F positive hole(h")& TiO, ZHel T&% &
3 77 4F EAME WEReR) olh =gy
S| =) uk3-Ele] oabdlebasl EE EsjE o)Al
ko7l 2 B 2se F AR sbeEk vt
UEE ik & ¥A4E s =E4) E}‘ﬂﬂ—ﬂ 79
ofa zl=p=lolzc). vbde] i EF & 9wy
ofe] 4F wrhEZe @Yo no9 H}E‘r ulxt
M2 A Alel WEgEe] Aol gmE ol
(NH,)°] NOy, NOs & Arsts|o)#] o}37} #A)\A=

L

J. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 3(2003. 6) / 165



.
30
32
T

4. 4

r

&
DA E A dEA Q] oF £ hEye},
H 23 oy Eds = dfsiA sl
ARz 29 Z/\}"ﬂ “’—]*— 23 A
& Ao e Tio, ZHH w2 A+
23 52&S WS J’VL?‘]' i Tioy9] ¥ Q—’T‘,
TiOz sol %%, calcination 257} &% x| G
= v 84S W

7]-7‘0}' AEAQ 23] AL 5wt% TiO, sol £
22 77 Aol dipcoatingd}e] 450°CoNA cal-
cination®. & A& f{} &7 Afeld e 4 9l
3L calcination %7} 500C, 750C2 F7Hgtol
w2 ’g'ﬁ' B F&Ad TiO, AP
anatase Aol 4] rutile A2 % Hol=o] £ £x7}
ZA2EE & F Aok 2 dFelA AAAZ AL
£ 2 Aae 7l ARl ¥ Wix
o) st Azg 44 dae AR ofF
AL 28 &89 F oz} gt

NG

o] TEL 200295 FHETF214Y HAlFEok
oA A ol #3F A7-9.

=

ok

1. K. Tennakone, C. T. K. Tilakaratne, and I. R.
M. Kottegoda, Photocatalytic degradation of
organic contaminants in water with TiO;
supported on polyethylene films, J. Photochem.
Photobiol. A:Chem., 87, 177~179(1995).

2. P. A. S. S. Marques, M. F. Rosa, F. Mendes, M.
C. Pereira, and J. Blanco, Wastewater detoxi-
fication of organic and inorganic toxic com-
pounds with solar collector, Desalination 108,
213~220(1996).

3. S. M. Rodriguez, C. Richter, I. B. Galvez, and
M. Vincent, Photocatalytic degradation of in-
dustrial residual waters, Solar Energy 56(5), 401
~410 (1996).

166 / sEYsEn TEA G 154G 3952003, 6)

4. Y. Parent, D. Blake, M.-B. Kim, C. Lyons, C.
Turchi. A. Watt, E. Wolfrum, and M. Prairie,
Solar photocatalytic processes for the purification
of water: State of development and barriers to
commercialization, Solar Energy 56(5), 429~437
(1996).

5. R. F. P. Nogueira and W. F. Jardim, TiO,-fixed-
bed reactor for water decontamination using solar
light, Solar Energy, 56(5), 471~477(1996).

6. M. Bideau, B. Claudel, C. Dubien, L. Faure, and
H. Kazouan, On the “immoblization” of titanium
dioxide in the photocatalytic oxidation of spent
water, J. Photochem. Photobiol. A : Chem., 91,
137 ~ 144(1995).

7. A. Fernandez, G. Lassaletta, V. M. Jimenez, A.
Justo, A. R. Gonzalez-Elipe, J.-M. Herrmann, H.
Tahiri, and Y. Ait-Ichou, Preparation and char-
acterization of TiO, photocatalysts supported on
various rigid supports(glass, quartz and stainless
steel). Comparative studies of photocatalytic ac-
tivity in water purification, Applied Catalysis B:
Environmental, 7, 49~63(1995).

8. J-M. Herrmann, H. Tahiri, Y. Ait-Ichouy, G.
Lassaletta, A. R. Gonzalez-Elipe, and A.
Fernandez, Characterization and photocatalytic
activity in aqueous medium of TiO, and Ag-TiO;
coatings on quartz, Applied Catalysis B :
Environmental, 13, 219~228(1997).

9. R. L. Pozzo, M. A. Baltanas, and A. E. Cassano,
Supported titanium oxide as photocatalyst in
water decomposition : State of the art, Catalysis
Today, 39, 219~231(1997).

10. L. L. Hench and J. K. West, The sol-gel
process, Chem. Rev., 90, 33~72(1990).

11. D. Robert and J. V. Weber, Titanium dioxide
synthesis by sol gel methods and evaluation of
their photocatalytic activity, J. Mater. Sci. Lett,
18, 97~98(1997).

12. X.-Z. Ding and Y.-Z. He, Study of the room
temperature ageing effect on the structural
evolution of gel-derived nanocrystalline titania
powders, J. Mater. Sci. Lert, 15, 320~322
(1996).

13. X-Z. Ding, Z-Z. Qi and Y.-Z. He, Effect of
hydrolysis water on the preparation of nano-
crystalline titania powders via a sol-gel peocess,



14.

15.

16.

17.

18.

&3 379

J. Mater. Sci. Lett, 14, 21 ~22(1995).

V. Brezova, A. Blazkova, L. Karpinsky, J.
B. Havlinova, V. Jorik, and M.
Ceppan, Phonol decomposition using M"/TiO,

Groskova,

photocatalysts supported by the sol-gel technique
on glass fibres, J Photochem. Photobiol. A :
Chem., 109, 177~183(1997).

D. Robert, A. Piscopo, O. Heintz, and J. V.
Weber, Photocatalytic detoxification with TiO,
supported on glass-fibre using artificial and
natural light, Catalysis Today, 54, 291-~296
(1999).

M. Mikula, V. Brezova, M. Ceppan, L. Pach,
and L. Karpinsky, Comparison of photocatalytic
activity of sol-gel TiO» and P25 TiO: particles
supported on the commercial fibreglass fabric, J.
Mater. Sci. Lert, 14, 615~616(1995).

N. Negishi, K. Takeuchi, and T. Ibusuki, The
surface structure of tiatnium dioxide thin film
photocatalyst, Applied Surface Science, 121[122,
417 ~420(1997).

T. Ibusuki and K. Takeuchi, Removal of low
concentration nitrogen oxides through photo-
assisted heterogeneous catalysis, Journal of
Molecular Catalysis, 88, 93 ~102(1994).

e

-
gud

19.

20.

21.

22.

23.

T A (V) 41

S. W. Oh, Y. S. Kang and S. M. Park, Study
for the Preparation of Deodorizing Fiber(IIl)
-Preparations of Deodorizing Fibers using TiO;
and Effects of TiO. sol concentration on the
Deodorant Activity-, J. Korean Soc. Dyers &
Finishers, 14(3), 11~ 18(2002).

L. Zhang, T. Kanki, N. Sano, and A. Toyoda,
Photocatalytic degradation of organic compounds
in aqueous solution by a TiO,-coated rotating-
drum using solar light, Solar Energy, 70, 331~
337(2001).

D. Robert and J. V. Weber, Photocatalytic
degradation of methylbutandioic acid(MBA) in
TiO; aqueous suspension: influences of MBA
adsorption on the solid semi-conductor, Journal
of Cleaner Production, 6, 335~338(1998).

D. Robert and J. V. Weber, Study of the ad-
sorption of dicarboxylic acids on titanium dioxide
in aqueous solution, Adsorption, 6, 175~
178(2000).

MKlare, J. Scheen, K. Vogelsang, H. Jacobs and
J. A. C. Brockaert, Degradation of short-chain
alkyl- and alkanolamines by TiO:- and Pt/TiO-
assisted photocatlysis, Chemosphere, 41, 353~
362(2000).

I. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 3(2003. 6) / 167



