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Abstract : TIOCLE Z3HAIF|IL) BHaIstA2 BHEAH Ti peroxo MRME S HYES 012610, autoclave P2
Il LA JFESHY TiO, £ M Z5HALE Autoclave BHED| LI 22 JI5IH EE310IEA TiO, 0| 84E
£ B0IotAL, SAUZMA NaCl2 HII6HH Ti +43E 22X L0l Na OIS Z&H0 2=3H0IEM0 LIEHE
£ 2 4 UUCH Na 0122 HIIBO| M2t 2DSIH0IE BFA B0 Q2K LR YHE LAES 22IH0E
& TiOJF DEYE =] JIAMM ZFH AES Sl HOSIYD NATE, 2EY, ZS4TE &5F5I0 S4E

e AAIGHRACH
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.M E glass beadl Z&0 EdS &8 0A SHIULCH,

1972 Fujishima-Honda® Z&J| 5t “’EHHI o 2. 8 8
B ZEM SA 2D 012 BEN JIES 012, S,
2 SHA 22 202 NE2 01 Ja2A %aaog
TG AIRRO. TiO= ZETEN Mel OFLIEHH,
EI0|E, 2EO A JIX ZHAOR PEREC, 2B

A, 0.1M2 TIiOCl £2AU0 AlgHel & 8IJIUR
o YHPHE KT RAMAH 20 UE 8B HE=

NaCl{0.5, 1.0, 5.0M)2 &HJigt & 1M NaOHZ pHIt

OZ OHEIHAY ZEH TiO.= FUFHY ZIFRX

E, HE3M0IEH TiO= MYUFIANY Z2FIXE XN 1001 & M DX EANTC, O@H & S8R0 Ti
AT OIS MARXISO TE LA T 2| OE =SSN BN MEE 2U4S0 NaClg 283 MHo
HEA % SANSN SNE 20 GUEHAOL 2 2l At JEB0UIIE 01830 ER+ZE HHsQU.
SN T A5 OEHel Ax0| U= Nag augs A T OB 0 SYE T Sus2S 1M B
e FOMAIDI HEIN0IEN TIOs HIARQ X o0 =0 gt IR X(titanium peroxo) BHUS
NARNY FWG= FHIER FoCh O1F FAYE MZESACH 0l ERUE LQESHOISH FAS = 120
O SHE BE NS0 OILIEHHA TIONA SHE T, 10AI2tEe DIE6H0 ZH & Ti0, &8 MXESHULCH
22 BlHD UD HUHCOR =HEJ0EMNS HZEDI} £, 2RUM GE 23 499 vla® HH Nad
o2 M0 0l FEM=AH HMEU 220 ot 37 g: Ezrﬂxf;:&"gaiii}gg;-ﬁ;}:; :chgzé;ms&g;j
£ Dioie alolt. _ ) 2o gag OME 018510 70 bar2 XHE&I0 2&
MGetd 2 ¢R0ME TIO(OH)B a0 S8

5101 22 titanium peroxo& ZAIZH £ XG0 20 NEEz 5?—‘92 MEsSaL. w48 g9 By 9%
XE 2erA0l Ti0,0 & MX3HN AR LgHE IR BEFE ANSLE [IoD| AW 2 Axs0 @2
2L, B MERE =00 titanium peroxo®l 23t 220 ol X-& 3EE4Ji(Rigaku D/MAX 2500)2F
o BN NHNOZS M= JNY UHS HIIRAY UV-VIS =& JI(Scinco Co. UV S-2100)8 AIR3I0 &2

MU0, LYXAICIZL UXNHENE AFEI A &

2dE 018610 =EHER }H HEN0IE 2F& TiO, 2
ZO0IE8 X MZSIAX s 1 2H4 Z0 REH
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(Hitachi S4700, Japan)2 0835l %LCt.

VOCsS ZEM SHS IS Adh SAE TiO, E
£ glass bead(SiLibeads, Germany)0l 581 2E5IH <
200-300nmel SHE A& BE0N oS
DEE "elo T2 Ar JtA9 BHES 0|85t BET
2 (BELSORP-18plus, Japan)2& =XFFIAUL. Z=2oH
£ VOCs9 JE=2 HINE AS5IYSH, 2 130ppm2l
ST 2 B30 FASAUCH BIS F9 HiHO MRsT
= ppbRAE meter (RAE system Inc.)B S'E7|0 HZAl
3H photo ionization ZAE 0|25610f SHEIACH. BKES
+2-He BIE AIS8IA20, VOCs JtAJF =00t
DEHHE HISH £20 EXHTE 1AAS0 2dpss o
A8 2 Zutsg TSI

3. 24 % n&E

J8. (a)d SRHXS01Y SAD MES UL YXE0I
OZEME 48 [ &3 d&ges #EEO 3 mE
(ring pattern)22, 0] €8 S& HX50 w2 2L
8t XRD 2UH(L)ZSH 48 OILIEIKIA ZXHR2X
#*E TiO: YK HHEAUSSE & £ UL

E9 MZ2%0l 120CHAE USRI WRH 29
JISECH 5H0 014 &2 22(~10 bar)0l HMEEE &
SR oANS I NEL2TUAH SZSE0 s
TiO, X2l #0| Md A HEBA LMdi= 29
HZLE, &4 IO LMY UWRUHES BIAIE
Gl oleigt AFINIF TiOY YXG MY U AWM
#22 ZISE I B [EotE ACE AIREC
St TAUA EIS8I U2 ARNA AL JHE
Jtot0l 70 bard 2 E JIHFEAS M 0N E8 2L
2 52 AUZANH AAB XRD 4 2UE 2Z .20 L
EHHACE. JIHE HAIIMS =2 220 o8 2R
E2 Ti peroxod EZ#0 MMM OILEIRINA £
SI0IE ZINOR ATEIH ST BAHUSS
orgh £ QUCH
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3.1, (a) SAD and (b) XRD results for TiO» powder
from prepared by freeze-drying of TiO, so! after
heating Ti precursor solution in the autoclave at
120°C for 10hrs.
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J3.2. XRD pattern for TiO» powder prepared by
freeée—drying of TiO sol after heating Ti precursor
solution in the autoclave, externally pressurized with
N> gas of 70bar, at 120°C for 10hrs.
8

18.3. SEM images for TiO; powders prepared by
freeze—-drying of TiO: sol after heating Ti precursor
solution in the autoclave, externally pressurized with
N2 gas of Obar (a) and 70bar (b), at 120°C for 10hrs.

J08.329 SEM AMEE2 120CTHA 10AI2tS0F RIZXE
OMHLIEIH & & S8t ZHUA 70 bar EAIJAY
AHE FIIZ DJIGIAE I €S ES=2II0ENSY EE
glass bead0ll 2EGI0 2 TiO, WA HHE 2t2t
&8t 2H0ICH OILIEMI A TiO, & Xto EEfs HO ¥
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J&.4. XRD patterns for TiO, powders prepared by
freeze~drying of TiO» sol after heating the Ti
precursor solutions, from the reaction between HyO,
and the Ti hydroxides with various concentrations of
NaCl, in the autoclave at 120°C for 10hrs.

O o 20~50nm YX3AJ HAM UASLL SHO| Hiw
A MG AR ASES Y = UCH T2iLt AAJA
of FIAEM A LT 2EII0EY UXE 4= nm
Ol 30nm HANX O ClAlgt 3JI8 2310 U=
2 5 UCH 0IAE ARNA MB-HE HAIAY
20l TiO.2 YT LIS AMSIHA ApigE
A= A8 & £+ UL AL HEZVUERRH B2
Il LS 24T 3N BOLAIZIY OHUIEIRIA THa B 83}
OIE2t TiO, 20| H4E + AUSS s -
SR U=EJI01EH TIO, £ MZE FAch 20+ &
HECZ BESRI Y YAES SIAMIE Y-YES A
B ZN, A2 8ot 2 59M2 NaCl(ionic radius
r=0.93pm for Na+)& TiOCL $EH0 JIHstH Ti
peroxo SUE XY & B4 Al ARUHA Foizg
FE= ARBO HRYHO AHs6l Bliots A4S A8
2 YABAUCH Na* 01201 S0 UE Ti 2822
Aeta A0 =0 MES MIRAUE 0| |SXEHE=
S8Ji01 €1 JIESoig BESEI Y 2Z0l 1A2H00
LHOl 35~70bar2 HIt&IE &QI5I2A0. 0l NaCIZ®H
Z2E Na" 0/20] Ti 4329 HIFE AXNUZ &Y
Bt B H0.0 Zo0 ol MAEE 23 BH23H0 AA
JHE Y&t A2 M2AECD TiOCKL $=2M0 NaCl
OO Mol Ti S4S80AH UEs M g 9
gt BIS80|9 23 Bote #M Tio, B9 ZH4A HE
E ZHESIACE DB .4= NaCl SIHE HSAMH HXH
23 EE UHEAE 0/2510) 52 AXZAH
2 220 Oioh XRD 248 & AISH ZUO0ICH NaCig 3
oA A2 ZR0s HEEO OILIEIM Ti0, &S LIE
HALLE NaCl2l &IH20! 0.5M Ol Z ZIHEH0l et
OILIELHIA0l ZEOUE1 brookite &0 BHIZE BIt6t=
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J8.5. VOCs concentrations of gas-phase benzene
with reaction time under irradiation by Hg~Xe lamp on
TiO. films coated on glass beads using TiO; sols
obtained from Ti hydroxides with various

concentrations of NaCt.
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J&.6. UV-Vis spectra of the TiO» powders prepared
by freeze-drying of TiO; sol after heating the Ti
precursor solutions, from the reaction between H,0.
and the Ti hydroxides with various concentrations of
NaCl, in autoclave at 120°C for 10hrs.

859 69 ZURREH N MIEYANM Z2EH0H2A
B2 EBidsS LB fdids HHESIANA &
ExsHE RIGIHA HMTCZ WY 0iS0l R
otlts AE & £ YD Ol ERJI0IEH TiOE 84
NZIE B2 ZBENS 458 HEANE + JqT=Z 20l
8l

870 82 HEIIAN ' JIE =2 H2MLsS
20/ 1.0M NaCl2 &Jisto HIZX8 Tio, 229 A
SE SO etHs BEI0IEY T2 EME #H0I5HI)
Ao D20AH EHAE AAS H2WUE UEHHATH
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@.7. XRD patterns for the -TiO» powders after heat
treatment of various temperatures for 2hrs, where the
TiO2 powder was prepared by freeze—drying of TiO;
sol after heating the Ti precursor solutions, from the
reaction between H02 and the Ti hydroxides with
1.0M NaCl, in autoclave at 120°C for 10hrs. (A:
anatase, B: brookite, R: rutile)

8.8, SEM images for the TiO, powders (a)
prepared by freeze-drying of TiOz sol obtained from
the Ti hydréxide with 1.0M NaCl! before and after heat
treatments at the temperatures of (b) 500°C and (c)
600°C for 2hrs, compared with the powders (d)
obtained with the external pressurization of N gas of
70bar.

4. 2 B

DseL 0 =0 Ti FUSBERE SUBHYS
OIE3I0] E83101EY TiO, EE MZ&tl 2atA IS
ol 2EGH0 D4 WHC BEWH S48 HIIGIUCL 2
&9 UEXAMAME OHLIEIMAS F0I HHLXNC Ti
«=M3E AX W0l Na OIS Z&A3ID
2 FHGIH B8 B0 LME= DIMI BIURY a4
£ 3 &l 2|I0IE ZHFY Ti0, E0| HHEHE A

28 23

8 SHOIBIAUCH TiO, =0 Lol BRII0IEA0 S5
A 2O BEAI SHGIND DA B4s
0 AUNOR TWOIM WHMINIAS BEHLSSS 2512
LASE 2AS BOUE 4 YACH O FUITHEH X IR
HANAN ZEUZAN 52 4SS LEUDI SAihS
CIEYANAN B B84 SUES SNSHEN ZWMEOD
BC Ao 01S0] WRSIOE 28 & 4 YD 018 As
TiO, LAOI OHLIEIRIA D BEJl0is40l B8 B4
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