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Abstract: Bismuth oxybromide (BiOBr) nanosheets were prepared by employing organic bromide
sources. In the presence of organic bromide sources, the effects of different conditions on the band
structure, shape, size, and light responses of BiOBr nanosheets were examined. The reaction condi-
tions, including different types of organic bromide sources, solvent, concentration, temperature, and
time, were examined regarding the formation of BiOBr nanosheets. Then, the photocatalytic perfor-
mances of different BiOBr nanosheets were also examined. Especially, the BiOBr nanosheets ob-
tained from the addition of over 2 mmol of tetramethyl ammonium bromide (TMAB) in mannitol
or EG at a higher temperature and longer reaction time showed superior photocatalytic activity. The
enhanced photocatalytic performance of bisphenol A over these BiOBr nanosheets was achieved
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Table S1. All the reactants and reaction conditions in this study.

Bi(NOs)3e5H20

Bromide sources

No Solvent (mmol) Types _ Concen, (mmol) Temp. (°C) Time (h) Abbreviation
1 H20 2 KBr 2 180 4 KBr

2 H20 2 TMAB 2 180 4 TMAB, H20
3 H20 2 TBAB 2 180 4 TBAB

4 H20 2 CTAB 2 180 4 CTAB

5 Mannitol (0.02 M) 2 TMAB 2 180 4 Mannitol (0.02 M), 2 mmol, 180 °C, 4 h
6 EG 2 TMAB 2 180 4 EG

7 G 2 TMAB 2 180 4 G

8 Mannitol (0.02 M) 2 TMAB 2 120 4 120 °C

9  Mannitol (0.02 M) 2 TMAB 2 140 4 140 °C

10  Mannitol (0.02 M) 2 TMAB 2 160 4 160 °C

11 Mannitol (0.02 M) 2 TMAB 2 180 2 2h

12 Mannitol (0.02 M) 2 TMAB 2 180 8 8h

13 Mannitol (0.02 M) 2 TMAB 2 180 12 12h

14 Mannitol (0.02 M) 1 TMAB 1 180 4 1 mmol

15 Mannitol (0.02 M) 4 TMAB 4 180 4 4 mmol

Figure S1. SEM images of samples prepared at different reaction time, (a) 2 h, (b) 4 h, (c) 8 h, (d) 12
h (inset with the corresponding average size of resulted samples).

As showed in Figure S1, all the resulted products were sheet-like morphology, but
with different size and size distribution. Apparently, the size of generated BiOBr
nanosheets were gradually increased from 142.3 nm to 418.2 nm when raising the reaction
time. Based on previous reports, prolonging the reaction time, the Ostwald repining
mechanism could drive the dissolution of small nanosheets for the local concentration in-
creasing, which are contributed to the growth of larger nanosheets [1-3].

The Mott-Schottky plots of different samples obtained by adding different bromine
sources were present in Figure S2. The flat band potentials of BiOBr nanosheets electrodes
prepared by adding KBr was —1.39 eV (Ag/AgCl). While, the flat band potential values of
BiOBr nanosheets electrodes obtained by adding TBAB and CTAB were similar, which
were approached to —1.06 eV (Ag/AgCl), and the potential value was slightly increased to
-1.0 eV for TMAB (Ag/AgCl). Then, the corresponding Fermi energies were —-1.29 eV,
—-0.96 eV, and -0.9 eV (vs. NHE) for the BiOBr generated by adding KBr, TBAB (and
CTAB), and TMAB, respectively [4, 5], which were closed to the value of conduction band.



Catalysts 2022, 12, 820

30of 5

Then, these values of conduction band were similar to the estimated values based on the
VB-XPS (Figure 6).
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Figure S2. The Mott-Schottky plots of different samples electrodes at frequencies of 1000 Hz, ver-
sus the Ag/AgCl electrode.

The photocatalytic performances of other BiOBr nanosheets obtained at different con-
ditions were also investigated (Figure S3). The BiOBr nanosheets with much smaller size
exhibited superior photocatalytic performances that 70% of phenol were able to remove
within 50 min irradiation due to the smaller size effect for efficient charge transfer and
separation. While the photodegradation efficiency of BiOBr nanosheets obtained in man-
nitol and water were lower than that BiOBr nanosheets prepared in EG (Figure S3a).
When prolonging the reaction time from 2 h to 12 h gradually, the photocatalytic perfor-
mances of resulted BiOBr nanosheets were elevated correspondingly that BiOBr
nanosheets obtained at 12 h showed relative higher photocatalytic activity owing to the
enhanced crystallinity of resulted BiOBr nanosheets (Figure S3b). Similarly, the photo-
catalytic performance of BiOBr nanosheets obtained with the increasing temperature also
showed increased trend that the relative higher photocatalytic performances were har-
vested over BiOBr nanosheets produced at 180 °C because of the increased crystallinity
(Figure S3c).
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Figure S3. Photocatalytic performances of BiOBr nanosheets obtained at different conditions, (a)
by adding different solvents, (b) at different reaction time, and (c) at different reaction tempera-

ture.

In the scavenger tests, the scavengers of isopropanol (IPA), triethanolamine (TEOA),
ascorbic acid (AA), and foreOH, h*, and Oz, respectively. According to the results of
scavenger tests (Figure S4), the photocatalytic activity was completely suppressed in the
presence of AA, suggesting that the ¢O:" is the predominant reactive species for photoca-
talysis. Comparatively, the photocatalytic performances were slightly hindered by adding
TEOA, and the photocatalytic activities were scarcely affected, indicating that the h* is the
minor active species and ¢OH can be ignored during the photocatalytic process.
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Figure S4. Scavenger tests of BiIOBr nanosheets obtained in mannitol and in the presence of 2
mmol of TMAB, 180 °C, 4 h.
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