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Dibenzofuran by TiO, Doped with

Abstract: The gaseous photocatalytic degradation of dibenzofuran, dioxins-like substance, was investigated by using TiO,, Ce’* /TiO, and
Fe’* /TiO, as photocatalysts. The batch-type photocatalytic reaction experiments were conducted, and the effects of initial concentration of
reactant> humidity, circulation flow rate and light intensity on the photocatalytic degradation of dibenzofuran were studied. And the models and
methods for estimating photocatalytic reaction constants and Langmuir adsorption constants were proposed. Results showed that the
photocatalytic activity of the TiO, photocatalyst was obviously improved after doping with Fe’* and Ce’*, and the photocatalytic activity of
Fe’* /TiO, was the best in three photocatalysts. The degradation rate of dibenzofuran increased with the increase of the initial concentration of
gaseous dibenzofuran in the batch-type photocatalytic reaction system. The photocatalytic degradation of gaseous dibenzofuran was enhanced
when proper quantities of water vapor existed. However it would be inhibited if there was excessive water vapor. As the circulation flow rate
and the light intensity increased, the photocatalytic degradation rate of gaseous dibenzofuran also increased. The photocatalytic reaction rate
coefficients of dibenzofuran on the photocatalysts TiO,, Ce’* /TiO, and Fe'* /TiO, were 34.54 x 107, 36.23 x 10° and 37.95 x 10°*
mg* (min°*m’) ™" respectively.
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Fig.1 Schematic diagram of the reaction system

for photocatalysis in the gas phase
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Fig.2  Kinetic curves of photocatalytic degradation of

the dibenzofuran with different initial concentration on TiO,

L MAL G — G NEE, FAEL A, R
I I R s I 18K 24 05 AN 2 B A AR A R ) AR A T AR
o, SR, T I K SR I DL S BRI ST A R
R, AL SN T, S W A B S N ) U6
WRPEARAC AR IR SR DAL S NIF AN SE T &
— R N E A AL, 8 R A Langmuir-Hinshelwood
B35 5 B R AL AU 2 DG HEAL S M, Langmuir-
Hinshelwood( L-H) % J¥ &) Jj 4% % 3 <7 1 $2 21 @O
WP 737 S B0 1 2 A Langmuir 553 W B 7
5 @ WR B - B[R] N 5 212 doe 2808 301465

25

—/—22.34 mg/m>
—/A\—15.02 mg/m?
—0—17.33 mg/m®

20
S ——1.55 mg/m®

=

°0

&

15

2

®

=)

=

# 10 SAATEFEZE: 40 mL-min
L TRRR

ﬁ% SefE R B E: 65C

J6 FR A [Rl/min

3 FEAEREZEF KM C* /TiO, Kl
FERREN NS
Fig.3 Kinetic curves of photocatalytic degradation of the dibenzofuran

with different initial concentration on Ce>* /TiO,

N
N
T

—v— 21.16 mg/m>
—A— 9.65 mg/m®
—0O— 5.08 mg/m®
—0— 3.18 mg/m’?

[ )
© N &~ o ® S

AA IR IK E /mgm ™
oo

SAEFEIREZE: 40 mL-min!
ERER

Fe s MR E: 65C

(=}

0 2 4 6 8 10 12 14 16
St ] /min
4 REHHEIRE ZFFHKIFH Fe* /TiO, K
LB R h S i 2k
Fig.4 Kinetic curves of photocatalytic degradation of the dibenzofuran

with different initial concentration on Fe** /TiO,

G SR I ) o A AR A R T B o L
AR Langmuir 25 30 M7 12, WA

Ke
0= 1 Kk (D

1) AR S A A A S AR R b, RGRBUE
S T YA JSE B 5 N () 17 A2, Je 17 3k 4 ] R Y oz 2 T
BRI LAE SC, Bk 22 O 2 T BE B N3 32, 3R




3180 wooos B 30 &
ok F1 ZHRFFRREE) R L L Langmuir-
V de Hinshelwood 122!
r=- ? E (2) Table 1  Estimation of Langmuir-Hinshelwood parameters in batch-type

S, v O Ta) BRSO AR AR, S D DG HEA )
[ . Langmuir-Hinshelwood [ M. 5)) Jj B 844\ 2k Je
WA R R 0 BUEH, A

r = kO (3)
B (D) ~ () A
V dc EkKc
TS 4 T T+ ke @

N ¢ TR r 4 I N A, 9 k) 2K 1B i
ok AICHEA S NE AR KL K O Langmuir W B
A, FLAH 2 W R 3 5 % 250 it PR k3 A0 BLE

BE ey NIRNIRIIGIRIL, 24 ¢ =0 I, ¢ = ¢o» XT
ENCOLAVIIESY

InCeole) S 0 (s)
¢y — ¢ Viey—c
e o S e v A R
cy — ¢ Viey = ¢)

R FLARIE N K BB - K BT

[ 5 SR 3 BRI PR W U
—aotv g Tl S,
40K A D Lamganuie P36 80 K
iR 1.

A TiO,
0 ce*/Tio,
O Fe**/ Tio,

Bl5 RECHEBRRIFREE L-HXEHHFERSHLEUS
Fig.5 Linear fit plots of L-H reactive kinetic model

of gaseous dibenzofuran

dibenzofuran photocatalytic degradation
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