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Abstract

TiO» nanoparticles were prepared by photochemical synthesis in the dry toluene. The shape and size

of the amorphous TiO: nanoparticles were investigated by transmission electron microscope. The
particle size was varied by the contents of the titanium (IV) isopropoxide in dry toluene. Especially
networked TiO» particles were formed from 40 % titanium (IV) isopropoxide solution. The optical
absorption spectra, photoluminescence, and PL excitation spectra of TiO: in dry toluene were obtained.
The spectra were shifted to the short wavelength as the contents of TiO: were increased. PL

excitation had the peak at the wavelength regions is which the absorption increased steeply.
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Fig. 1. Mechanism of photochemical synthesis.
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Fig. 2. Manufacturing process of TiO: sol by UV
light.



Sond o4 —
ph ! oy 112 “She

(d)

H 7V R A 8.8 8] = -2, Vol. 16, No. 2, February 2003.

(e)

a8 3. TiO: F=o & TEM AR (2)TIP-10 (BTIP-20 ()TIP-30 {(d)TIP-40 (e)TIP-50.
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TiO: 2k} 27|, B, EDX E4& TEM
(JEOL, JEM-2010)2.2 sl en, UV/VIS #3434
ZAHITACHL, U-2000) 2+ S52adEd e &4
3k PL, PLE &9 ERE 334 % Al(Perkin-
Elmer, LS50B)Z Z4stATt dF2HEPE Z
g o orjge] ot ’&"" AAE7 H8
delay timeg 001 ms® 8le] 2 %3}9\14 a9 2
of %38 wrdo ¢ TiO: sold] HA=FAHE Y
ERU] v

3. ##% 2 1@

3.1 #aetutg

2 A9l $&d Fgeukgd a9 19 e
A nieb ol Xenond el Lol ozt FAAl
A 75 4l HPFe7b A8t HPF:o) Z2E

127

ol AFHAg FHSY tige] {742l p-toluene
sulfonic acid (PTSA) A3 EAld PTSA7

TilOCH(CHa):18 7FFEHAIZIEZ A TiOw7t &
ol A AH = wgztFelrt. olde pHE °F 20 -
30 vigjgoen B vrge] i FAHY AL F
% =i R 2 d@rh

32 FxEH

TIPE 7tz 10, 20, 30, 40, 50 wt%& F st
471 Al BAHE FIe WE AR F TIP-10,

TIP-20, TIP-30, TIP-40, TIP-50¢} ti&}s] TEM
o7 23 ANRE 19 39 el B og
€ TiO:9 ¥E7F 10, 20, 40, 50 w262l Alﬂoﬂ
oisted 120K W& &% Ao Abzlels, 30
wt% YA 60K sl Z3g Apbzle|c), 1y 39
A e A E S BF F¥oln EDXE Tig



J. of KIEEME(in Korean), Vol. 16, No. 2, February 2003.

09 EA4E #E<lsldeyt TEM S A4 H =3
HE-H 7 et A gk 6l A 2 (amorphous) 3 e 9
& Y F A B A7) SAES AL A
FoE Azt A& BHg XRDE E4% 43
A Agde e el A8 a3 A o5
A Al G Ao TiOE 80 Tl x4 7193
W anatase®] ZAAAeR Hrim BRusEz: ol
[12]. & d7e AAE F2oM F3s wgoz
TiOxE &4% 27 vA A TiO7 ¢4 Ao
FdorE, 80 T A8z d4g4es Wil
= Ag gAF F Ay}

2% 3@+ TIP-109] AZoln TiO: 4x 2
717F 10 nm ~ 50 nme] B xo|qdrct  Yut
A715F 24 nmelgled 47t Y by
TiO: &9 F=o w& dxte] @Av|g =79
w4k ® 1o dveEhAch Tio.o ¥&7t AdSG
& giate] HEHel arsh Fohsiden HEvh
30 wtos d W &) FFa77F o 140 nm A
Zollth TiO:9 FE7F 40 wi%d W =77t
73 nm, 50 wt%¥ Wi 49 nmE TiO:9 ¥ %7}
30 wt?% Hut 28 de= AAE Tio: A9 =27
7t #olgch Slxtzz)el thE EAHEFHRD
A A HE= X 30 wt, 40 wt%d 7}
7bE Agkem oA TiO9 ¥ E7F 40 wt%el
TiO: YAHZY 3d)i= M2 d7d" wgow 1}
ettt o2 A TiO: YA7F Hefle ddg
networkE ¥AE Aoz Az
E3] network@ Aol disle] TIPEEE WA

i o

utl

HA 3 s HEE ¥ A3 TIPEE7F 40
wt%el  TIP-40A) &l A network?} A=A &

25191tk & dry tolueneo)] thd TIPS FAu7}

E: 2 1. TiO» &HAA d=pe] z27]9} B4k
Table 1. Particle size and distribution in TiO-
solution.
TIP-10 24 8 33
TIP-20 53 8 16
TIP-30 130 15 12
TIP-40 73 9 13
TIP-50 49 11 21
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