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1.Airor N, 2. Filter 3,4. Equalizer and steady-flow valve 5,6. Flowmeter
7,8,9. TCE, mixer and buffer tank 10. Photolytic reactor 11. Catalyst
12. UV lamp 13. Gas chromatometer  14. Absorption cell
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Fig.1 Experimental setup
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Fig.2 XRD pattern of mesoporous TiO, whiskers
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Fig.3 SEM image of mesoporous TiO, whiskers
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Table 1 BET analytical data of photocatalysts
Specific surface Specific pore Average pore

Catalyst area (m?/g) volume (cm%g)  diameter (nm)
Degussa P-25 50 - -
Mesoporous TiO, 70.42 0.21 8.76

3.2 MrFLTi0. MRS ML 1 RE

TCE “TAHYCHEA B SN AR 50 T HEAT. J5URHS
ERBIEEAE NRARNE, frhP4h TCE WERE S
THRERAMT. B4R T A FIFILE AL TiO, dfh 2 &
P-25 TiO, fifb T TCE JH— b FE R s NI ] Fr A2 4.
RINIFURG, 7E 2 PRI T, TCE ¥R
WA, TR 2 52 Brh, TCE VR BEAT W it (128 1k,
VEATE iZ I K R AMT T, TCE AR AE6AR, 5 SCHk[16]
[PRiE 3. 7E P-25 TiO, AL, J6I 10 min I}, TCE
AR Ty T9% AT, N 40 min J&, AR THE
87% /AT, H#aTHE: MRS AMLET, EML TIO,
PAUEAL R, JEIE 10 min J5 TCE #{L% Lk 91.5%,
SV 30 min JE AL RIEE] 95%, FHREIR AF bR E AE 1%
AP AT UL, AFL TiO, fhZitEL P-25 TiO, HAT i i
(G AL A AL TR E.

SCHR3TH 45 AL TiO, BLAR LE P-25 TiO, [l i
AE I s ARAE A AR Al R T A HUSSRGR], A &,
JUE TS =Hl4, FUBALIRXE. SCER[L7]H 1) Tio, &
PP 12 )5, HOGHEAL R TCE (M1 REASAAS & P-25



E1

SREPAE: LA BR BT AL BRI =S 406 173

TiO,. 4L TiO, MDA TETEBE, 2 d T HRATEL
RIRT PR THIRR DAy o' PP B At S 1 B A4 B 22 1) Je I 41
fir, BEAEILRTRMI BEZ M) TCE 201, {E5AMDGIGY
B A S U A i b A L P R R (A B
FIRIAEAE, AL RI2E 7 CR] S ) B IR R T 2 Nk
T2 SN, P AL Tio, AU AT MURR I Bk
55 TiOyB) % —7e4itly, F AT f 7 (Al

Q\O, 100 -

g L

= 80 +

s

= L

Y 60 _
g —=&— Mesporous TiO,
3] [ —e— Blank

g 40 + —A— P-25 TiOZ

B L

g 20 L

L

8] L

~ 0 ‘

L L L L L 1 L 1
0 20 40 60 80 100 120

Reaction time (min)
Kl 4 ARMEH T TCE Mufifn Fefs
Fig.4 Photocatalytic degradation of TCE with different catalysts
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Fig.5 Influence of TCE initial concentration on
its degradation rate
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Fig.6 Influence of flow rate on the degradation of TCE
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Fig.8 Linearized reciprocal kinetic plot for the
photocatalytic degradation of TCE
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Mixed Gaseous Carbonyl Compounds at Low Level on Adsorptive

Gas Phase Photocatalytic Oxidation of Trichloroethylene on Mesoporous TiO, Whiskers

ZHANG lJian-ping, LI Dong, FANG Wei, LIU Chang, YANG Zhu-hong, LU Xiao-hua

(State Key Lab Materials-oriented Chemical Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: Anatase TiO, whiskers were synthesized by the reaction of TiO,-nH,O and K,COs. The analytical results showed that the
product was anatase with the sizes within microns, high ratio of area to mass and good uniformity in apertures. The photocatalytic
activity of mesoporous TiO, for the oxidation of trichloroethylene (TCE) in gas phase was studied under irradiation of UV lamp at 365
nm wavelength. Its degradation rate was up to 95% catalyzed by mesoporous TiO,, which was higher than that of Degussa P-25 TiO,
(87%). The degradation rate of TCE was accelerated with increasing the initial concentration, which reached the highest rate when the air
velocity was 1.64 cm/s, and O, boosted the photocatalytic reaction rate. Finally, Langmuir—Hinshelwood model was used to describe the
photocatalytic reaction.

Key words: mesoporous TiO,; gas—solid photocatalysis; trichloroethylene



