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Fig.1 XRD patterns of the samples
(A) N-TiO; calcined at different temperatures for 2 h: (2)300 C, (b) 400 C, (c) 500 C, (d) 600 C;
(B) PUN-TiOy(calcined at 400 C, 2 h): (a) 0%(uw) Pt, (b) 0.25% Pt, (c) 0.5% Pt, (d) 1.0% P, (¢) 2.0% Pt
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Fig.2 Infrared spectra of the samples
(a) triethylamine; (b) N-TiO, calcined at (400 C,2h);
(c) Pt/N-TiOy( calcined at 400 C, 2 h, 0.5 %(w)Pt)
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Fig.3 UV-Vis absorption spectra of the samples
(a) TiOz; (b) Pt-TiO,; (c) N-TiO;; (d) PUN-TiO,
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Fig.4 Photocatalytic degradation of TCA irradiated
under visible light
A N-TiO, calcined at (a) 300 C, (b) 400, (c) 500 C,
(d) 600 C for 2 h; B: Pt/N-TiO; (a) 0. 25% Pt(w),
(b) 0.5%Pt(w) , (c) 1.0%Pt(w) , (d) 2.0%Pt(w)
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Table 1 Apparent rate constants of TCA photodegradation

irradiated under visible light of the samples

Sample Pt/N-TiO, N-TiO, Pt/TiO, TiO,

apparent rate

. 1.6x10™"  <1.5x10”° < 1.0x107
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5.5x10™
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fBiE k.

TCA YRR SN AF B E— S sl 1 2F L 2,
1 In(C/C) 55 1 B R IERT KR AL I TCASE
KAtk B FOMLIH A B (R D). TE ] WOBHRES T, Ak 51
H 4 AL 3 PE K TiO, < PUTIO, < N-TiO, < PtN-TiO,
PR 33 1.
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TE 0.75 VO SCE) TAEHL R AN [A] Al i e
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AT UL B ) B B, S 3B S A B ARG R TR A
L N-TiO, 1 PUN-TiO, b T-AE AR B S HL 32 4051 hy
2.0 pA Fll 5.3 pA. N-TiO, i} F B AR 48 Pt
J, MU B L I KO HS , BEIA B 24 J5 1Y N-
TiO, BARAE AT WOGHA T AT LA™ A A v 280X
XF, AEAR S — o A A Y B R R A
MRLTHFERL, Pt A5 AR S TOBA -2 X 40 5
8%, T AEA RIEREAF T PUN-TIO, FUFR FEHL
it A i . 3R 2 F R O FL IR AR TiO, < PUTIO; < N-
TiO, < PUN-TiO, MM 3 157, 55 AH L A A 5 76 W] L
HEBOR N A TE MY — 8, R RA S5k
T T A9 AR B 50 5 A SO 25 DA G
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Fig.5 Photocurrent response of the OTEs to visible
light irradiation
(a) TiOs; (b) Pt-TiOs; (c) N-TiO,; (d) PUN-TiO,
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Fig.6 The photocurrent as a function of applied
voltage under visible light irradiation
(a) TiOs; (b) N-TiOs; (c) Pt-TiOs; (d) PN-TiO,
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EATHA AR A B T8

3 & it
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DG B e b iEPE, & Pt B2l 7ok 3k
WA A, I 1 L FURAL 2 R, DT B i —
AR TR FIAE AT WO e fb s g 1 R
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Titanium Dioxide Nanoparticles Codoped with Pt and N for Photodegradation of CI;CCOOH *

HUA, Nan-Ping' WU, Zun-Yi' DU, Yu-Kou! 70U, Zhi-Gang® YANG, Ping'
(‘Department of Chemistry, Suzhou University, Suzhou 2150065  *Ecomaterials and Renewable Energy Research Center, Nanjing
University, Nanjing 210093)

Abstract Nanoparticles of titanium dioxide doped with nitrogen(N-TiO,) were synthesized using sol-gel method.
Nano-TiO; codoped with platinum and nitrogen(Pt/N-TiO,) was prepared by photolysis-deposition of H,PtCl; on N-
TiO: (0.5% (w) Pt). The onset of the absorption spectrum of Pt/N-TiO, has a 20 nm red-shift and a weak absorption in
the wavelength region from 400 to 500 nm compared with the spectrum of the non-doped catalyst. The
photocurrent of Pt/N-TiO, electrode is five times higher than that of TiO, electrode. The photodegradation yield of
trichloroacetic acid over Pt/N-TiO, catalyst is 8% under visible light irradiation for 2 h. Doping nitrogen in TiO,
reduces the band gap of anatase, which makes N-TiO, possess catalytic activity in visible light region. Pt clusters
precipitated on nano-TiO, may retard the recombination of the photo-exited charge carriers and improve interfacial
charge transfer. Pt/N-TiO, catalyst benefited from both of the effects.

Keywords: Nano-TiO,, Ptand N codoping, Trichloroacetic acid, Visible light, Photodegradation
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