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Titania nanoparticles were prepared by controlled hydrolysis of titanium tetraisopropoxide (TTIP) in water-in-oil (W/O) and
microemulsion stabilized with a nonionic surfactant, N - P-10 (Polyoxyethylene Nonylphenol Ether: CoHioC¢Hs (OCH:
CH»)100H)). The nanosized particles prepared in W/O microemulsion were characterized by FT-IR, TEM, XRD, TGA, and
DTA. In addition, the photocatalytic degradation of p-nitrophenol has been studied by using a batch reactor in the presence
of UV light in order to compare the photocatalytic activity of prepared nanosized titania. The nanaosized titania particles calcined
at 300~600 C showed an anatase structure, but it transformed to a rutile phase above 700 C of calacination temperature.
With an increase of W, ratio, the crystallite size increased but photocalytic activity decreased. The titania synthesized at W,
=5, R =2, and calcined at 400~500 C showed the highest activity on the photocatalytic degradation of p-nitrophenol.
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Figure 1. TGA-DTA curves of nanosized TiO; (R = 2) powders; (a)
TGA and (b) DTA.
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Figure 2. XRD pattems of nanosized TiO, powders prepared at differ-
ent calcination temperature: W, = 5, R = 2.

Table 1. Structure and Crystallite Size of Nanosized TiO, Powders and
Their Photocatalytic Activity (W, = 5, R = 2)

Calcination XRD Activity
Temperature i ize® 3

(poc) Structure CrySt?g;:le) s1e k (x 10°min™)

300 Anatase 8 32

400 Anatase 10 13.3

500 Anatase 15 12.8

600 Anatase/rutile 23/- 5.9

700 Anatase/Rutile -/46 3.1

800 Rutile 52 1.4

* obtained by Scherrer equation

600 C2] 25 W2)ollA] 2kd3] Lojital, 100~300 T2 AA4J=>%e
AE T AT} Bl S A9 ofd HjAYA T2t EAlEE
ZoZ AFEAT 2T 700 Tl =EFH YA anatase “Jo]
rutile o= WAZE]7] AlZEEe] 800 CollAlE A rutile FOo2 A
B AE FIF 9tk B et 285 494 9 4
AA7)E S7Fshs A& e O, Table 1914 300 CTE 2439
AA= 8 nm 2P 715 VA1, B2 A0 E AZFHE YAE 800
CTE 2J3159& 4% 52 nmE AFo] ¢k vl A% sk A& &
Ql & 4 9l

Figure 3%} Table 20 R =2 @ 2425 500 C2] ) A=
o2 Wohlell whet Az Jzke] X-A S dnE YeRGic
AT 500 ColA] 72+ =AM E AzF gxte] A4 D Scherrer
2] eJsl] Axkd Akl =718 JERSIT

R =204 W, e w2 AAA 9 A A7]= W, H] 5914 207}
A& W, BI7F A-AG= 47473 9 A a717} S7kete 23S Ve
wlom, o] AL W, Ble] W& Akl A7|Wsk= W, 817t S8t
g uto] Al Y 2] ZlEallel fholdhs BRI 7 (water pool size)
7t AR = 710E A o® 7R S W, Hell uhet A
71 15~20 nm {95 ZH= A o7 JEehTh
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Figure 3. XRD patterns of nanosized TiO, powders prepared at differ-
ent W, matio: R = 2, calcination temperature = 500 C.
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Figure 4. FT-IR spectra of nanosized TiO, powder prepared at differ-
ence calcination temperature: W, = §, R = 2.
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(nm)
Wo =5 15 12.8
R=2| Wo=10 19 7.1
Wo = 20 20 4.5

" obtained by Scherrer equation
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Figure 5. TEM images of nanosized TiO, powders prepared at different
W, ratio (R = 2); a) W, =5, b) W, = 10, ¢) W, = 20.
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Figure 6. Photocatalytic activity of nanosized TiO, powders prepared
at different calcination temperature: W, = 5, R = 2.
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Figure 7. Photocatalytic activity of nanosized TiO, powders prepared
at different W, ratio: R = 2 and calcination temperature = 500 C.
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