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Preparation and Visible Light Photocatalytic Performance of BiOBr/Ti;C,
Composite Photocatalyst with Highly Exposed (001) Facets
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(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China; 2. Beijing Centre for
Resource and Environmental Research, Beijing 100029, China)

Abstract: BiOBr/Ti;C, composite photocatalyst with highly exposed (001) facets was synthesized by hydrolysis
method. Different instruments were employed to characterize the samples. The visible light photocatalytic perform-
ance of different samples were evaluated by using Rhodamine B as the target pollutant. The results show that the deg-
radation efficiency of Rhodamine B reaches 97.1% within 60 min over BiOBr/Ti;C, (20.0wt% Ti3C, addidion) com-
posite photocatalyst, which is 34.7% higher than that of BiOBr. With the introduction of layered Ti;C,, the interface
between BiOBr and Ti;C, forms the Schottky junction energy barrier, which produces effective electron traps to in-
hibit the combination of photogenic electron-hole pairs, and greatly improves the visible light photocatalytic activ-
ity of BiOBr. After 5 cycles, the degradation efficiency of BiOBr/Ti;C, composite photocatalyst remains 91.0%,
showing reliable stability. The active species capture experiment shows that superoxide radical (*O,") is the main
active species in the photocatalytic degradation of Rhodamine B, and a possible photocatalytic mechanism is pro-

posed accordingly.
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Fig. 1 XRD patterns of samples Ti3;C,, TizAlC,, FBiOBr,
BiOBr (a) and samples FBT-20, BT-x (b)
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Fig. 2 SEM images of BiOBr (a), TizC, (b), BT-20 (c-d) and SEM-EDS elemental mapping of BT-20 (e)
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Fig. 3 TEM/HRTEM images (a-b), SAED pattern (c¢) and
schematic illustrations of crystal orientation (d) of BiOBr sample
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Fig. 6 PL spectra of samples BiOBr and BT-x

i 1 1 1 1 1 1 1

-100 —40 -20 0 20 40 60 80 100
Irradiation time / min

4.0 =BiOBr, #=0.01558 min™! (b)
3.5 ['eFBiOBr, £=0.01020 min™! y
3.0 FABT-10, ¥=0.02973 min™!
5.5 [-vBT-20, k=0.05623 min™*
G , o [*BT-30, £=0.02173 min™
@ 1'5 <«FBT-20, k=0.02516 min-
=] DI

1.0 F
05F
0 -
OSTTT0 20 30 a0 50 60
Irridiation time / min
K 7 BiOBr Al BT-x Ff & BT WML RhB(a) M fh—
3 )5 2 (b)

Fig. 7 Photocatalytic degradation activity of samples BiOBr
and BT-x for RhB (a) and pseudo first-order kinetic curves (b)
under visible light irradiation
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RhB under visible light irradiation
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Fig. 9 Effect of scavengers on the degradation of RhB with
BT-20 under visible light irradiation
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