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Nanosized titania sol has been produced by the controlled hydrolysis of titanium tetraisopropoxide(TTIP) in
sodium bis(2-ethylhexyl)sulfosuccinate(AOT) reverse micelles. The physical properties, such as crystallite size and
crystallinity according to R ratio have been investigated by FT-IR, XRD and UV-DRS. In addition, the
photocatalytic degradation of bromate has been studied by using batch reactor in the presence of UV light in
order to compare the photocatalytic activity of prepared nanosized titania. It is shown that the anatase structure
appears in the 300~600T calcination temperature range and the formation of anatase into rutile starts above 70
0. The crystallite size increases with increasing R ratio. In the photocatalytic degradation of bromate, the
photocatalytic decomposition of bromate shows the decomposition rate increases with decreasing initial
concentration of bromate and with increasing intensity of light.

Key words :

1. A

e

2
FuU dee] A7 BEHoz ZEd g
Ze 2EY Aol HTo HEHDL glew, §3
293, 84, g5 As, gEYoht ofdile] A
3 39 502 JHA o FAAG 9 4t
94 FARoR |ate] FA Azdo} HFFY &
o dsise olv A&stEo] gt ¢ F
BEstol 23 HA {F71EF 5ol EAE W &
g 98} &)=, Ketoacids, Brominated Ha-
loacetic Acids, Bromate(BrOs ), Bromoform (CHBrs)

\I

=

(o)

Corresponding Author : Won-Woo Park, Group-department
of Environment & Chemistry, Busan College of Infor-
mation Technology, Busan 616-737, Korea

Phone : +82-51-330-7125

E-mail : parkww@bit.ac.kr

987

Nanosized titania, AOT, Reverse micelle, Photocatalytic degradation of bromate

__o] xglﬂq 3\%

2 o] E(BrQs )o] £

Bnsdla glew, 1 Fo B2

A G AT TARC) A
SEe) M5 d e e 2BT 2 EEE 7R
gz 3, vl 8ARITHAY AARAZT(WHO)
AT g BEHOIE o2 FE HEXES
25 pg/ 8 ol3E WAINE Y. aeElw 98 &z}
Eo 93 HEdHo|E o]y 2L {3 EFE

AA7 Y8 AsHoz A7 APz Yo
A2 ARE LYE AYr|e2A A T2

o Y oABETS ASE BEu dF
A e EXo] Fily AEdAcTT AFPA
o] Z¥ & -FrIsPES ARHo2 AYY
Aot Hudn Udn? w8 &%, pH, 29E9
TE 59 = ¥y A YEEE Az
ol AoiME Aol AL goh agtelx AL



NN F A5
2 AN Aeo} sbssithe A% Re FE

HE ¥a&57} gastx gone wF fa482
o AA Ay A 5 Be 3E AU
ow, 53 24 gAY Yol A gk
ol & BH B 4 Ao ol o4z

FZoE FolA FEHolm, gepdoz AL,
A WA W3- Belo] Fsen Tye g4

HE 7HAE TiO: MAYA Ax o s &
8 A7z g

T3 YA g A7 AAder 2 B
, A AAHeZ Utz Y5
of Cﬂﬂ /‘l’%] #4383 AFstn o Y=gzt
2 BAE 92 £ B4 992 Az
2 ‘: 7Zles w3y, Qe HEe Ut =
719} 278X AP 9P wErk UYnAg
%7 100 nmol3ty] Yat2 o] FojAH, Julz
W3 Agd] vl&) 1A, A7), Az, 38
dol gdatd 7154 24 2 FARE F4
EE BoblA 23 2m glon o o
71 FEYEA JgE T e 0

FEujete S TiO: Y7t Aoy ez
dojus W3t F A3 F2 wg e Bor)E
AA/BEES] AATE FESE HAUS 9o
A Apol7} dojdtt WA Qlxte AL Ax/ATL
F2 93 UyRgA dojubE volume recombina-
tionol 93 AuHEA F} R Yapr}r o}z
Al =]¥ volume recombination® Z0E7 H1 ¥
Hel Az 2 FF YE7 F718t surface re-
combination®] FEH< An|gdor zgsA
o},

£ dAFdME Yxarly TiOE x5 9
3 wlo]a 2o dAY S ol gatgon Yxal A

ZA M 4 A ED dAYAN 58 43

% o Jn 2 rlf

r&k”

Water-in-Qil microemulsion

stabilized with a surfactant

Microemulsion containing H,0
+ TIOC,H, ),

* Surfactant

. Ti(OCaH,), Completion of particle

<TI0,

formation(1 st)

@.’ﬂ

Completion of particle
formation(2 nd)

Fig. 1. Formation of particles from reverse micro-
emulsions.

ne 3

k-3
o

988

g

A Fd 5

< ZE fol29 AOT (sodium bis(2-ethylhexyl)
sulfosuccinate) AHEAZAE AFEdldd. AOT/
CeHiH:O AllX 4983 A4y, g2 2 7
o gAute]ld Aol disiAE Moran -4 d
7& Bnsger” f7180d so|22 Y] B
A" 8o dauielde] W/O #Eel9 nlelmz
oHde] FAFHY, Ti09 AT E2Y titanium
tetraisopropoxide(TTIP)& 7}8te] 7l-Rante&
AH YefdaE Azsgd. £3 vlo|azodA
< ol &% UxdA AEA R (H0/TTIP)H o] w}
€ 4AY A7 By, ARy, AR S 1
A& oﬁo*"ﬂ el dotrr] $ste] XRD, FT-IR,
UV DRS & AH&3td] £4316d 28z A%
BE }H W EA4E =AM Yt 3E4
S8 *}%0}"4 BRdolEY B3 &4 4d

shglon, HEdole Pa weAe ol 2

i) m]o e rlﬂ

2BrQs — 2Br + 30
2. A% A8 9 vy

21 A 2 Eajo Az

TiO2 Fvje] AFEF TTIP(97%, Aldrich Chem.
Co. Inc. USA), &4l cyclohexane(99.5%, Junsei
Chem. Co., Ltd. Japan)2 A 4EFS FYsid
HE AREEt s, A4 AOT(99%, Sigma,
D-0885 lot 40K2617)& AlHEFE st 70 T
NFLEA 48A 7 AZAA At gstgdon s
Hhgol Had 2 g o]e3d FH4E ALL3)
o Aifvlo] A(reverse micelle)d}3le] vlo]AZ o)
HAY g3 TiOE Azsigdoew, o ukg
mechanisme Fig. 1, A 9id g3 2RAEE
Fig. 201 Z+7} el

8F3-719 cyclohexane 300 cc& A7l8 & AQT

| AoTincyclohexane ]

]

LMxing with stirrer for 30 m‘nsj
¥
| Aadston of ssawving TG ), |
)

J Mixing with stimer for 120 mins i
)
Il\mlingandnyingat 105°C for 12hrs l

L———-{caciringatzoo-mcrorahs

Fig. 2. Preparation schemes of TiO; nanoparticles by
microemulsions.




aubol o] o) ey olusElRe Az % BeddE Fud 54

0045 molg 7}8te] FWHEE 550 rpmolA &2
Wx weketh ga § 2ol wek sEEe
ol EHSE FAstl Gutiold BYE FEH
7] 919 R ALHA B0E 02U A7
st o) TTPE MM $98 F 142 3%
A% mukstel AT

A7l Azd AL BFsel Fge) T
of Q= #7187 AVBAAE 14 A A
of Q47110000 RPM, 32)E ALgstel g
2% ZR4z AT § esgor, 24z
Soxhelt #2718 Agste] dEER 2ANZ AR
o) AdsA. oA AzY AUES V27|
A 105 T, 1242 AzAZ -, 200~800 T2
F7) #9714 342 B 244 T Bt
sulg Azadh

22 WA 54 £4

Zojy} Beezyy Jor dude] 383
54 2 Axst AF ABWEEF AASHE o

73 238& 98 DRS(UV/VIS/NIR Photospec-
trometer, Shimadzu Co)Z FHEE FHAsi1

Planck’'s 4 & o] &3lad wztA & AAstdoh
AzE Zdo ARz 2 v ARIVE ¢
olry] 93te X-A FAHRA7|(XRD, D/MaXIC,
Rigaku Co.)& A&t =3 X-4 34 3z
Agdts 29 yYolZEEH w4 AAAY LE
Scherrer 4] Abg3te] ofee} o] Fepgr”
K- A
B - cos O
Azg ARAAY &3 38 7z EA Z
g AdHE A Er] ste FT-IR Spectrophoto-
meter(Bruker, IFS-88, Germany)Z AM&3}%.owH,

L=

pellete KBr, 374 %9 400~4000cm ‘oA #%

23. 48 AY

FEuH EAL Gopry] 93 WHEE H2vo]
Eo W3 FFA FEL FAEIHLH, vgES
2715 5% 30, 50 ppm, viel HIMFS 04 g/L,
ukg-olol pHE 72 dAFHA st A3t w
£B2e 9 Azivig HFHIGen, wgEL 4

x1

HE9 BAL Jonpac AS4A-SC(4 mm) HHE A
$4 167 w/min°lA Ion Chromatograph
(Model : DX-120, DIONEX)Z #43}ith.

e A= B dkgy] By, ALTIFEA,
Wzt 2 auy] Fo2 oFox glon,
Fig. 39 Ve 8H87]E pyrexZ A FEHAL
o] AHelglor Hol Fdo] Fu) Fd Hod
H2d £ YES A FHL2E 21 W, 2 W
o 354 ¥HSMDASE Co)& 77t AHealslT,
Fdo 9 wEEY 2% A5E 13ty Al
Bz Agsld 2512 T2 FA A

3. A3 9 2%
3.1. UV-DRS ¥4
NEAY FEuls SHAIFA Ee Al s
A EH A3t FANSS dog|y] gl o]
H

[+
& olg3te] 7Y ke AFd EAste w7 F
71 A& AAse Aol stedzin. FE
T YA Fujgke g A2 B ®
T A 2& 9 Ay g8 dake)e A
T AAsAEr

dE £d9W npd W=
gap energy) oS ZE

W 7+4 oY A (band
do| ZAIHH, Az

Air H &

W/

mr{:’_‘:}——\i o

O 0

8

Fig. 3. Schematic diagram of experimental apparatus.
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Table 1. Structure and crystallite size of nanosized
TiO2 powders by XRD

Calcination XRD
Temperature . a
(C) Structure Cryst:(alnlllrtle) size
200 Amorphous 5
300 Anatase 8
400 Anatase 8
500 Anatase 11
600 Anatase 14
700 Anatase/Rutile 25
800 Rutile/Anatase 47
* . obtained by Scherrer equation
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Fig. 5. XRD patterns of nanosized TiO2 powders

prepared at different calcination temperature.
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