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2 9! w=4 A F&s) o whg7)(membrane reactor)e] 2§ YEAA SE 7Y E g4 a2y
T WEE7) AY V12 AF2A TIO, B0 2o} Wr)ghat wkeol 27 o)Ak (formic acid)e] A8 /B8 fgAel o
A7kl & hele S99 of3t(filtration) st FUNEE whgo| oy 4789 FRHES Al Y ¢+ s
Azsgict. S3ete) Halolz SAld Ao d¥¢ & 4 9= A7) HEA SnO, Ei= stainless steel THE-A FuAbe
pH7E 14541 TiO, 3¢ 2-74 7 st F30) Bgnte Azsdon] FYo 2t 365nm B b= UVE A4
stdet. TiO; #&o) ohe) A71shet whgoll A AHojate) A5 age WFo) HolFx Mt wheA|7bo) utel F7}slele.
PR (M)l As FRsdch Ti0/Sn0, ¥ute A43 A% 2% WL 27V AojFele o 77% HE o 4
HE&e 28 7 olsler TiO/stainless steel B4t 90% ol4toldic}. BEe) A7|se wree olegoBH &
= FHAIRAAR ool A EE FEY TIO, FEof Whgold B} 6~7v) sha 22147 & k=

Abstract: The oxidation/degradation efficiency of formic acid through the photoelectrochemical reaction has been in-
vestigated as a basic research in order to develope the process for degrading toxic organic compounds dissolved in water.
A TiO; photoelectro-membrane reactor for purification of water, in which filtration as well as photoelectrocatalytic oxi-
dation of organic compounds could be carried out simultaneously, was developed. Porous Sn0, tubes prepared by slip
casting and commercial porous stainless steel tubes, being electrically conductive, were used as not only supports but
also working electrodes. The UV light with the wavelength of 365 nm was applied as a light source for photocatalytic re-
actions. The photoelectrocatalytic composite membranes were prepared by coating the support surface with the TiO; sol
of pH 1.45. The oxidation efficiency of formic acid increased with the reaction time and the applied voltage, but was
almost independent of the solution flux. The results showed that more than 90% of formic acid could be degraded at 27V
using the TiO./stainless steel composite membrane, while about 77% in case of the Ti0,/Sn0, composite membrane. It
was also concluded that the oxidation efficiencies of formic acid could be significantly improved by about 6~7 times by
the photoelectrochemical reaction in comparison with those by the photocatalytic reaction only.
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2. 1. 1. SnO, S|

TIO, B3 Bgste) ANAYH FAlo] Fe 2
A48 4 9s obFA Sn0, FrE Table 1o Fo
A 29 £4& ol &% Aol st AzH
o}, S (isoelectric point)¢] pH 4~5[9]4al
Sn0, #9¥& pHE 1352 &9g ¢ dAstged
Azsd 428 HE 3 AZAEE FEF H7] 9
stof ATAZA PVAE Frbalolch =@ Sn0, 4
A7 g2y 220=2[10] A F2) (cupric ni
trate) & &% AZA gejal Fel LOwt% FoiA
2AZAZ AHgEge fFro FAe 2-4 29
o glojx ZEE9 Aoy 2w} wb3]e) Fihek
(flux)& F$3H7) g o £ Agede 302 =
A2esto] FE7b Imm Az A4 FAL e
Z 3o} HEof Bgete] @ARAM MY Fro
7124 2 olAF2E 47 93k A3 Sn0, F
BE |d Zo A2 AZAF T 900°C~1100T7
2 4C/min® $£L4ER AR oF HF 2
oA} 2417t B9k dAEct. HFE Sn0, FE(H
7 1lmm, Ze] 70mm, &% FHA 28.6cm?) ] A
By 7]3§& archimedes®, 71327 ¥ #+E=
mercury porosimeter(Micromeritics, Auto Pore I,
USA), 28l A7 -d % AL Impedance/grain-

It Starting materials 7
em Sn0. powder H,0 HNO; Cupric Nitrate PvA
Composition(wt%) 49.08 49.08 0.68 1.00 016
Junsei Chemical . Junsei Chemical Co., Junsei Chemical | WAKQ Pure
Source Distilled Water . )
Co., Ltd.(C.P) Ltd.(E.P.) Co., Ltd.(E.P.) Chemical Co.
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och. Stainless steel F-27} @A 24 AgeE 7
H3k7) dsted &5 FH$E Y A En a4
o Faepo] YT AX & Aol M= ALLs}r)7) 2
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Fig. 1. Photoelectrocatalytic membrane reactor.
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(a)
Fig. 5. SEM micrographs of the Ti0,/Sn0O, composite membrane : (a) SnO, support surface, (b) TiO,/Sn0, sur-
face, and (c¢) Ti0,/Sn0, fracture surface.
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Fig. 6. Oxidation efficiency of formic acid vs. reac-
tion time at the flux of 8 1/m*-h in the TiO,/
SnQ, photoelectromembrane reactor.
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Fig. 7. Oxidation efficiency of formic acid vs. reac-

tion time at 27V in the Ti0,/SnO, photoele-
ctromembrane reactor.
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Fig. 9. Oxidation efficiency of formic acid vs. reac-

tion time at the flux of 4.5 1/m?h in the TS0
o/stainless steel photoelectromembrane reac.
tor(applied voltage of 27V).
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Fig. 10. Oxidation efficiency of formic acid vs. reac-
tion time at 18V in the TiO,/stainless steel
photoelectromembrane reactor.
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