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1.1 SO /TiO; HEAE & B AR

#il & SO3—/TiO, bt R kB H, TiO, . 85 B (NHD:S:.0; YR AbTE. Hak
S & BT O 100 mL ZEEKHEA 300 mL AR, FEH#E T O 20 mL KRR TR EEF R
MM 17 mL YeRSERS , BEHAE 2 AR SRS TEBIEE TR0 28 &K 20 mi., SREEHHE 30 min,
ERTHE 24 b, B8, FHBEAKMER 2 K78 100CTH 24 b, % LRSI HTO, T4
AL 0. 150 mm ¥ 3, BTEHT B 4L b 50 1. 0 mol/L (NH.),S:0, FEHK , ol 3% (87 1R M
SO, MERFHEZSFTF 300~700C THRE 3 h, BUBEEZE A B M/ A, g A

TiO, AEALIRIF FH s B — BEMRE B (sol —gel) Hil 4%

FA 732 D/max—3A B X SHERATSHMLRIEE R M R HEEH,Cok. TAEBEE/BFA 35
kV/25 mA. Bl BaSO, {E4RHERER , #E SHIMADZU (Japan)2501PC B3 52 §HY LW UV —Vis
B 57 513638, 7F Kratos AXIS—HS % ESCA BEiY 47 XPS 244, ALK, % X )68, BL Cls
BERLESEE 285. 0 eV HipdE. H Carlo Erba 1800 B R Em#AT(, R H BET MR
A R T .

1.2 S LTEERIRE

PR G IR BT 6 A 2 RURE 8%, AU TE R A 300 W BER AT, FIRAK Hy 365 nm; 1 B
52 B Rty R BAETE , F Pyrex SEEEHIAL. IR &N NO; HIFIIHIKEE 1. 20X10™ mol/L,
RS H 298 K, EREDERE, AL AR 1. 0 g/L. ZEHHTERIR R Z BT e S RTER
AT HEEE 30 min, f# NOy 7ERALFIZEEATIRETH, M ERFE. NO; SERAEME
Z TR askmie. e RN SRR, R 10 min BURENE 0, AT LA UL GR &
k3. FAH 722 BE LA YEF6EAE 540 nm AT EEE R AT E(E  iRIERE R TG EAR (oK
8 NO; B4, BIBR R = (C,—C) /Co X 100% = (A, — A)/ A, X 100% (Crr—NO7 185K
E,C—NO; T4k, A— VIR YE{E  A—FERR S ATTEED.
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2.1.1 FEMANAALEEE osh
B 1 BRI BRI NO K @

KRR, HBMERILR SO /TiO; X o}

P—25(TiO, BYRg & & , ME I NOr Byt

LA R — e BB TIO, By 7 ET‘%——-
EHERAS. REP-25XNO; mgEA L . L o, it
EA BT SO /TiO: EREN NOy BfF I SRR

AHIEE, KAV 20 min J5HIEH BA K IEHRE.

W SO /TiO, ¥ NO; M#EsEL, R EER B 1 AEARLRN NO: MEWMER

&, E N 60 min, X NO; &1k W i 2R 3K 3 Fig. 1 Eﬁ:ect of different catalysts_. degrading }\’Oz_
96%, i P—25 %t NOy BEfRR 04 77%. [ E;; gl_(—);;sol—gel); (2) 80§~ /Ti0:(600C);
I, TiO, ByBEERL v B ER T MR

1, FRFHER RN



92 PR A B2 B ¥ R 20072

2.1.2 HrRERBER R

A AR R BRI B R LRI R e A E b TR . EEARRIE A T &0
SO/ TiO; BEALRIEIEYEMEE 2 FIR. X SOi~/Ti0, AR (SO & &N 8%) NO7 Kig
REARR B AR TN, 7 600 CitikR M. EREEEEREH—E T8, 3 NO; fykR
R HIFEE o R SR TR E SOI- Wk XS4 A RHENER. HILeM, fE
B e, L) SR LR A D SEE TR T AREIR B ad , M A2
TRER . ST LI G IR B — Bl 550~650°C, Bl ARG TN REARE T U0 BWRE T
TR
2.1.3 SO mEREAE

B 3 AR SO mE B EEBER SO /TiO. (600 C B FIEEA RN, I NO,
BT AL R AT, SO RiERER N 8%, F SO mEiEf—3m, b EiE
PR AR, X2 R T By SO B8 7E b | R T o5 R IE ML, FF R 2 M2 i R W B
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Fig. 2 Effect of calcination temperature on the 15
photocatalytic activity of SO~ /TiO; cata- Fig.3 Photocatalytic oxidation of SO~ /TiO; cata-
lysts lysts with different contents of SOi™

2.2 AESEMEREERESEIRm

R 1 HJLFMEERI RSB RS KT NO; WP 8RR, &1 TR S
L3 SOOI/ TiO, FHRIRE N AR R T K BEO NI, HF 700CH AL BMELGH
M, XRHT SO WREMR T SO AMER. SOI/TiO, KT NO; FIR BT X
F TiO, (sol-gel). BT VoML RLIR TR E B, 10 B, YeAE B FRZE N E S EEETHR, B
RN YRR AERETIRE A RA TSN B, —8sei, x5 Rk k2 i 1
. YEERSH IHER. R 1 MRS RER S B ARIEER 3.

Wt O Jin S ALER LSBT, X SO /TIO; B9F TR0 IR AN 4 Y454
REE. AT, EREEFIBEE OB — Y LEEBIDRT LS B E T,
F—MEHFA S=0 MBEHFBREAAE. BT S=0 BAMBARE FHESEY. 8
ERK LW FREARTRE, ATTMNE T &R L B, 2 5 0 IRee. ik, AFF Rt
Ti0; F SO~ /Ti0O, 4EFH#4T T XPS ik, ER Ti2py4E-EEEM 458. 4 eV (TIO)EREF
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459. 1 eV (SO~ /TiO,), 8 SO~/ TiO, LM REAE FHE Bt R MR, AR E L
SR AR BT AT B TR L 2 T R R BE I A Rt A e — BN B K .
Hh, AL R T IE PR PSR, ORARE T LR TR T NOy AMRIIREH (3R 1), AT 23
SOF™ /TiO, LR FE AL S ALIEHERE.

%1 & N0, EREERSH T NO; HIZH i
Table 1 Structural parameters and adsorption amounts of NO; of different Ti0; catalysts

b TR teemR SHREE  NOy WM

REAH /nm [(m? e g™h) /% /%
Ti0,¢500C) 20 45 0 4
P—25 (Degussa) 30 50 20 7
SO7 /Ti0, (400°C) 17 78 0 21
807 /Ti0,{500C) 21 70 0 25
S0 /Ti0:.(600°C) 26 62 0 37
SO~ /Ti0, (7007C) 40 28 11 18

CQ 7
S

A \/ N

Bl 4 SOi /TiO, iR MBI G REN

Fig. 4 Schematic diagram of the acid center structure on the surface of SOf” /TiO;
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Preparation of a solid superacid catalyst SO}~ /TiO; and
its photocatalytic oxidation activity

GAO Yuan', XU An-wu?
(1. Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510651, China;
2. Department of Chemistry,Zhongshan University, Guangzhou 510275, China)

Abstract; A solid superacid catalyst SO}~ /Ti(O, has been prepared by the precipitation and
wet impregnation method, and characterized with XRD, BET, XPS, and UV —Vis diffuse
reflection spectra. The photocatalytic activities have been evaluated by the degradation of ni-
trite. The results indicate that the photocatalytic activity and the structural properties of
TiO, are greatly improved by sulfation. The sulfated TiO,(SO}™ /TiO,) is possessed of larger
specific surface area, and yields higher redox potential, thus leading to the enhanced photo-
catalytic oxidation activity. The sample calcined at §00°C and containing 8% SO~ shows the

most effective photocatalytic oxidation on nitrite,

Key words: titanium dioxide ; photocatalysis; oxidative degradation; nitrites



