Jm
1t

slojHE| T J|5A TR HEAN
XIS

14 E

slolrelE 7154 thaA B7ae e 4 nmol

A 48 nmé] 7135 Ad vt FERA $EQ

B2 ElE 7 e 75 FUIE S gt
B yoME oA T2RA #7152S IR
7= F7lsAS FI1sE Aol 3kl st &, 3
ALAERE A 7 ole v xRAe I oY
E3S FE 5 Ae BEE AT FREA
32 2 B3R FoHIE V)5S B3 EYS 9
ol gt} fA AHshd S2k o FEal7F A%E Hel

.QL
N
o=

U 7154 ThgAl FHLAE B
293 AN F SEHOE BHATIE stojuels
P15 7] wh2e] AuF Ee] B BALARA
97298 AA E2Hole & 5 ok

18 || Mirtni£ 2

0%
lob
ol

*
rot

FXRILATY NPYBAKATE LS HUATY
hkchang@kigam re kr, *hdjang@kigam re kr

AABSE EABF AEHAN APHZ B FA
#790.90] &SI T Sl % A AHER}
SOl WA HBRA71 0 0B D] el el
& oln] 9] Feixl Apole), AT FFOZRE S B
RS NN PARRS AS B4 R A1
o THe FRE T FFA7IZ ek o)ol] B2 3ol
49 B @447 LS 1 F24e) o)
$ FolA3 ok e A2 AR B7] 29 FAEF
AR 53} 2 Ao gl tet @74 A
o @ FALEA ] S ST ¥ 4 ok WA
SolHs 7154 BALAY AZIE AL F2H
Aol R} AITHE SFARIR) AR Th71 RS Sl
SEH0R T £ Y 587

SolBe = 7154 thEAl $7 3
X TEA AZ, BEO) e 4 R BE0 U
23} thgAle) Solueite 7142 olFold et By
P01tk B ToIAE ouix Bl FRe) AT YL
2 FFAAAADPY g ADTYA Fadsh
R selue= 71 TAl D72 A2 A
RS AL e s TA Sk

P

ol e o

oL

o

2. GOEEL T4 O3H BILN AR
L

>

ox

A
2

371%tet o) sjolErl= 715 Al 87

Az7les 184 F5) U Azvle,

&



T7le B slelHssl Ve UE F 3o, &
olr ol2ld 71e ol wetk dA7HA] 7eE
T Ax7E B oA $71sel tst 7155}1, ?’}

F ATAY so|R2 =3} Flee ekl ahshT
A #eh,
21 72 28 TiOA =gt LI=EE HE 7=

TiO: YAE 2 B2, H3 2 R o
Holdk P, A -84 3 22 7HA 2R sl 7t
WA AHEEE 25 F el 1Y TioE= &
YR BAEA 7P 5T A5 Yol Beial
Ap2A FA Alel] 2Hg8lke BRI o1E Egol 1% 1]
gro 2 ] Axsict vlge] AEEe] FEoE AN
Fale BAsHE RIS & S5731] whEel 4
LHE FYEE HgE T A 2 F3] FHol Al
9] FE A& TS wof 7pAEAdelA E40] B2
HEn) A5 42 7ldo] Hot Issue = —‘7’—7—}35’_ U
7HF 22 TIOA B e B AZE 215t &
T v Re) Ao} o8kl Al f@}‘@ o]-&
3171 mjEoll FTe] ST N, FAYLHE A8 scale
upo] folgt HYLTARNTHE A%
Fig. 10 \eld nie} 7ho] SR TR UL uhs

ol

27 292 ARSI 20 B), B
GrREe e 9 Saud, gAY R A%

317] 913 REEHF-E o] FolA Utk

TiO, Y= 8% 42 9t EElgEFAolE
(Ti[OCH(CH:).]) & 95 EZE AR, Elelg
GZAlo| E 2 HE TiO, B EZ 9 kg2 tha e
2 Yepd F Uk

Ti[OCH(CHs),)« + 180, — TiO, + 14H,0 + 12CO;

e, TGN TBEE RASKE IO &

F i Ys) Sdstd AANSE % vhbEf

712 9REAZC TIO, Yoo 23} vhlFe

A7}5H TiOsFeV B3 Lo Bk shslgdnt.
cHsl A5H08

A8 Bl 9R1=7] 2 Bae) MAE GEE 2] 9

F]g 2.‘:‘ zg]_\:l 7(] .Q.O“_,}

stolzzl= 7lsd X BZAM ME7IE

OO
N

Thermophoretic
Sampler

U:.:

t

Cooling water

Diffusion Flame Burner

.

e ®

S00 PP P00 0P TIZUFIE Do, 2, ©
>o

[
A1 pooco0

SN v
B [1sess
Syringe pump

Precursor
solution

Ultrasonic Atomizer

Fig. 1. A schematic drawing of an experimental apparatus for
the synthesis of TiO: composite nanoparticles by flame

spray pyrolysis.

Fig. 2. TEM micrographs of TiO. nanoparticles produced at
three different precursor molar concentrations in the
solution: (a) 0.1 M, (b} 0.5 M, (c) 1.0 M.
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Fig. 3. X-ray diffraction patterns of TiO- nanoparticles produced

at various concentrations of the precursor solution.
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Fig. 4. Comparison of the absorption spectra in the UV-Vis

range of a commercial and the prepared TiO. nanopar-
ticles in this study.
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Fig. 5. Absorption spectra in the UV-Vis range of the differ-
ent iron-doped fitania nanoparticles.
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Fig. 6. TEM micrographs of TiO.:Fe,V composite nanoparti-
cles produced at various precursor molar ratios of V
to Ti while keeping the precursor concentration and
molar ratios of Fe to Ti at 0.1 M and 0.1, respec-
tively: (@) V/Ti = 0.0, (b) V/Ti = 0.1, (c) V/Ti = 0.2
(d) Fe/Ti = 0.4. '

VITi=0.40
VITi=0.20
VITi=0.10
VITi = 0.00
Pure Titania

Y

Absorbance (AU)

0.0 T T T T T T T T T T
250 300 350 400 450 500 550 600 650 700 750 800

Wavelength (nm)
Fig. 7. Absorption spectra in the UV-Vis range of the differ-
ent vanadium- and iron-doped titania nanoparticles.
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Fig. 8. Procedure for the synthesis of polystyrene latex par-
ticles as an organic template by miniemulsion method.
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Fig. 9. TEM micrographs of polystyrene latex particles syn-
thesized with the different amounts of styrene
monomer: (a) 6 g, (b) 24 g.

Fig. 10. TEM micrographs of polystyrene latex particles syn-
thesized with the different amounts of surfactant: (a)
72 mg, (b) 18 mg.
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Fig. 11. Conceptional diagram for the preparation of porous
silica particles by spray drying.
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Fig. 12. A schematic drawing of an experimental apparatus for
the synthesis of porous SiO: particles by spray drying.

Fig. 13. SEM micrographs of porous silica particles prepared
with the different mixing ratios of SiO. to PSL while
keeping the temperature at 800°C: (a) 1:0.05, (b) 1:0.15.
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Fig. 14. SEM micrographs of porous silica particles prepared
with the different sizes of PSL diameter while keeping
the temperature at 800°C: (a) 70 nm, (b) 210 nm.

Ha)

w200 N

Fig. 15. TEM micrographs of porous silica particles prepared
with the different sizes of PSL diameter while keeping
the temperature at 800°C: (a) 70 nm, (b) 210 nm.
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