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Abstract — In this paper, we introduce a new experiment §
scopy. As an example of application, the electrochemical redox-

ystem of quartz crystal analyzes combined with UV/Vis spectro-
process of polypyrrole has been investigated and the system

was found to be effective to understand electrochemical mechanism occurred on the electrode surface. The QCA-UV/Vis sys-
tem can provide plentiful analytical information, for the study of electrode/solution interface phenomena because the system
can provide electrachemical, gravimetric and optical variables. In this paper, we suggest analytical relations for investigating
the electrochromic, viscoelstic property, mass change and optical property of the film due to electrochemical redox-process

induced mass transportatiotl.
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Fig, 1. The electrical equivalent circuit (a) and mechanical model (b) of
guartz crystal oscillator.
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Fig. 2. Measuring principie of resonant resistance.
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Fig. 3. Resonant resistance calibration results of quartz crystal ana-
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Fig. 4. Schematic diagram of measuring system for the electrochemical
deposition of polypyrrole.
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Potential-current (a), potential-frequency shift (b), potential-resonant re-
sistance {(c) and potential-absorbance (d).
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Fig. 12, The changes of redox property by using different anions dur-
ing(0.1 M NaCl, 0.1 M NaClQ,) depositions and redox processes.
Potential-current (a), potential-frequency shift (b), potential-resonant
resistance (¢) and potential-absorbance (d).
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Study on the Preparation of Nano-Sized Fe/Ti Photocatalyst
and the Feasibility of Visible Light Utilization
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2 o

2 Aoloat HEue) We] 4R 7NBE YU o EATIT, BEE T HEe FeE 25995 mol%
o =W Tool 2718 TYFE RS AEsdrt AR FoTi E4RE0e] 58& UV/VIS, TEM-EDR
XRD, EDAX, 723 XPSE Abgalel gHasden, dichloroacetic acid(DCA] #a] ¥H5=0% actinometrys s
Blo] A7](2.68 uEsecy2 A & E5ho] 5% FF4E0]2) photonic efficiency® FAFSHEIT TEM-EDP#} XRD patterné]
AxzEa GAke] Ao ¢F 4nm?] anatsse TS BRIFIAW, Fe*el A7iako] F1EAFS Ferliel We] Futd
onset©] 25 TiO B Blmaled red-shiftli Fol HEHTHI0% Fe/Tie] A% &5 TIO Mt o 0.5 eV, EDAXZAS
235 Azd EAREHsL o) 8al Feo] G 2ARNS Holsior, XPSE Fe(Dd] EA412 #IF & AATH
Photonic efficiency’s & 8271804 10mol% Fe/Tie] 7§ 0222 FAgolgl=l, o= thaky EEEGA T
oz UEhhs AR dopantd] ST Z7MeE AAKos AREY G skl BF0 Tl eIl A
AwE ool FrlEls A eslel BAAT EURANS A2 as) weluix] FaE e AT AZ
Fo] E7H7] Wo|h, T 7}AlEMe) DCA FEHeu2ole] FAAEES cutoff filers AHE-3H] ZASHET. 385 nm
cutoff BEIE AIRFNS AG 45 Tiow 2Ae-g §ualA egrort, 10mol% FerTiel Z-FollE 320 nm cut-off ¥
B2 AT 44 Tio, A% B3 £ES RAFET) o AHRie, A2 Fo/Ti EHFE 4000m < F7)
2L A W] HolEsoln, o] oldsld #7]1ERS BHT & drke 2ES AUTL

Abstract — In this study, iron-doped TiO,(Fe/Ti) mixed oxide nanoparticles were prepared with the Fe* content varying
from 2.5 up to 99.5 mol% to shift the absorption onset into the visible part, and to enhance the efficiency by retarding the e™-h*
recombination, While they were characterized by UV/VIS, TEM-EDP, XRD, EDAX, and XPS, photonic efficiency was also
investigated with the degradation rate of dichtoroacetate (DCA) and light intensity measured by actinometry (2.68 uE/sec).
TEM-EDP and XRD showed that particles were in the form of anatase with the diameter of ca. 4 nm. Appreciable red-shift in
UV/VIS absorption spectra was observed with the addition of Fe, starting UV/VIS absorption in the case of 10% Fe/Ti at
around 0.5 eV less than in nano-sized pure TiO, {around 3.42 V). EDAX verified that the amount of Fe in the prepared mixed
oxides was obtained as wished, and XPS revealed that Fe(ITl) existed in TiO, lattice. Measured photonic efficiency turned out
to be increased up to 0.22 at 10 mol% Mo, and then decreased as Fe content kept increasing higher than that. This was
explained by the changing prevailing phenomena - electron trapping and recombination - as the amount of dopant increased.
While photocatalytic decomposition of DCA was not taken place with pure TiO, using a 385 nm cut-off filter, DCA degrada-
tion rate with 109 Fe/Ti was the same as that with pure TiO, with a 320 nm cut-off filter under the same experimental con-
ditions. From this result, it was concluded that the absorption of light around 400 am was for the bandgap transition and could
be used to degrade the contaminated organics.

Key words: Mixed Photocatalyst, Nano-Sized Particle, Photonic Efficiency
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Fig. 1. Plot of In(¢t) vs. photon energy for various Fe/Ti.
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Fig. 2. (a) Electron micrograph of 2.5% Fe/Ti and (b} Eleciron diffrac-
tion pattern of 2.5% Fe/Ti.
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