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Diatomite@BiOBr composites were fabricated by a facile method in this study. The
crystalline phase, morphology, particle size distribution, pore structure, and optical prop-
erties were characterized by X-ray diffraction, scanning electron microscope, laser particle
sizer, N, adsorption-desorption analysis, and UV-vis diffusion reflection spectra. Decompo-
sition of rhodamine B under visible light (A > 400 nm) was carried out to measure the
photocatalytic activity of as-prepared composites. The results showed that the addition of
diatomite can lead to the enhancement of photocatalytic activity of Diatomite@BiOBr
composites, among which the composite with diatomite content of 40 % exhibited the
highest photocatalytic activity up to 67.07 % within 50 min. This enhanced effect can be
attributed to the fact that diatomite played the role of a platform, on which the BiOBr
microsphere can evenly distribute increasing active sites, while diatomite can promote the
separation of hole-electron pairs, thus enhancing the photocatalytic activity. Our findings
may contribute to the use of natural porous mineral for the preparation highly efficient
photocatalytic composites.

Keywords: BiOBr, diatomite, photo-decomposition, rhodamine B.

Cuntes in situ kommosury Diatomite@BiOBr nmpocTum merogom i itoro sacrocysaHHs
A po3KJamaHHA pomaminy B min miero Bmmumoro csitaa. Jianhua Jiang, Gang Liao

Kommnosutu Diatomite@BiOBr Burorosieno mpocTuM MeTomoM i gocaimsxeno. Kpucramiu-
Ha ¢asa, Mopdosorisa, rpaHyJOMeTPUUYHUIN CKJI4JL, CTPYKTypa Iip i onTuuHi BIacTUBOCTL
0XapaKTEePU30BaHO 3a JOTOMOIoI0 AMMPAKIii peHTreHiBCbKUX NPOMEHIiB, CKAHYIOUOTO eJIeK-
TPOHHOTO MiKPOCKOIa, JIa3epHOTO BUMipioBaua pO3Mipy UacToK, agcopOIiiiHo-gecopObIiiifiHoTo
apanisy N, i V®-punpomiHOBaHHA, CIEKTPiB BuAuMMOro AudysHOro BiggsepKaneHHA. Pos-
KJaajaHHA pojgaMiny B mixm Bummmwmm citiaom (A > 400 HM) mpoBoAMJIM AJIA BUMipIOBaHHSA
doToKaATATITHUHOI aKTUBHOCTI KOMIIOBUTIB ¥ CBE)KEBUTOTOBJIEHOMY BUTJIAAi. PesysbraTu mo-
KasaJu, IO AOJaBaHHA JiaTOMUTY MOJKe NPUBECTU JO MOCUJIEHHA (POTOKATANITUUHOI aKTUB-
HocTi KommosuTie Diatomite@BiOBr, cepex axux KommosuT 3 BMmicToMm giaTomuty 40 %
NPOSIBUB HaUBUINY (OTOKATATITUUHY aKTUBHiCTBH, gocarmysBmu 67,07 % sa 50 xB. Ileit
mocuyieHu# edeKT MOKHA MPUINCATA TOMY, IO TiaTOMUT Tpae poJb Imaatdopmu, Ha AKii
mikpocdepu BiOBr mosxyTs piBHOMIPHO PO3NOLIIATH AKTHUBHI IEHTPH, AKi 36lapmIyloThCSa B
TOM 4yac AK AIATOMHUT MOXKE CIIPUATH PO3TiJE€HHIO IIap AipKa-eJeKTPOH, TMM CaMUM 30iJabIry-
oun (poToKaTasiTHuHy axkTuBHicTh. Hamri pesyabraTé MOMKYTh S3HAWTH 3aCTOCYBAHHS MIPU
BUKOPUCTAHHI IIPUPOJHOTO IOPHUCTOrO MiHepasy a8 OTPUMAHHSA BHCOKOe(eKTHBHHUX (OTO-
KATAJTITHYHUX KOMIIO3UTIB.
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Komnoauter Diatomite@BiOBr usrotosieHbl IPOCTLIM METOOM U MCCIeJoBaHbl. Kpucram-
JudecKas asa, MopQoJIOrus, TPaHyIOMEeTPUUECKU COCTaB, CTPYKTYpa IOp U OITHYECKNe CBOM-
cTBa OBLIM OXApPaKTEPU30BAHLI C MOMOINLI0 JU(PPAKIUN PEHTIeHOBCKUX Jydeil, CKAHUPYIOIIEro
2JIEKTPOHHOI'O MHUKPOCKOIIA, JIA3€PHOTO M3MEPUTENs pasMepa UYacTull, afcopOIMOHHO-IeCOPOIU-
ornoro anammsa N, u Y®-usryuenus, cneKTpos BuaumMoro auddysHOTo oTpaxenus. Pasmoxe-
Hue pojgamuHa B mox Buammeim csetom (A > 400 HM) NPOBOAWJIM [JIf M3MEPEHUS (DOTOKATAIM-
TUUYECKON aKTHUBHOCTH KOMIIO3UTOB B CBEXKEIIPUIOTOBJIEHHOM BuIe. PeayJbTaThl MMOKa3aJu, Y4TO
Jo0aBJIeHNEe JUATOMUTA MOXMKET IIPUBECTH K YCUJIEHHUIO (POTOKATATUTHUECKON aKTHUBHOCTH KOMIIO-
suToB Diatomite@BiOBr, cpenu KOTOPBIX KOMIIOSUT C cojep:xkanueM auaromuta 40 % IpoaBMI
HAMBBICIIYIO (POTOKATAIUTUYECKYI0 AKTHBHOCTD, AOCTUTHYB 67,07 % 3a 50 MuH. 9TOT yCHIEH-
HbIIT o(P}eKT MOKHO MNPUINCATHL TOMY, UTO AHMATOMUT HIPAJ POJb ILIAT(OPMBI, HA KOTOPOM
mukpocheprr BIOBr moryr paBHOMEpHO pacupenensTh yBeAUYMBAIIIUECH AKTUBHBIE II€HTPHI, B
TO BpeMs KaK JUATOMUT MOJKET CIIOCOOCTBOBATHL Pa3/esIeHUIO AP ABIPKA-dJI€KTPOH, TEM CAMBIM
yBeanuuBasi (POTOKATANUTUYECKYIO AKTUBHOCTb. HaIlm pesysbTaThl MOIYT CIIOCOOCTBOBATHL WC-
II0JIbBOBAHUIO IIPUPOJHOIO IIOPHCTOIO MUHEPAJA IJIsA IOJYYEHUST BBICOKO(M(HEKTUBHBIX (POTOKA-

TAJTUTUYECKNX KOMIIO3HUTOB.

1. Introduction

In recent years, water pollution has be-
come an urgent issue in modern society. The
textile industry and relative industries are
very significant pollution sources of aquatic
environment, as about 60 % ~ 70 % of dye-
stuffs in the wastewater are toxic, which
can lead to many diseases such as cancer
[1-4]. Up to now, a number of technologies
have been implemented to purify textile
wastewater by filtering, adsorbing or de-
composition of these dyestuffs [5-7].
Among the applied technologies, heteroge-
neous photocatalysis is considered one of
the most promising solutions for eliminat-
ing water pollution, since the decomposition
reaction is driven only by solar energy and
the pollutants will be finally oxidized into
water and carbon dioxide by active oxygen spe-
cies (AOS) like hydroxyl radical (-OH) [8, 9]. So
far, Titania has been the most-widely used
photocatalyst, due to its high chemical stabil-
ity, non-toxicity, and low price [10, 11].
However, the band gap (about 3.2 eV) of
Titania is large, so, it can only be irradiated by
UV-light (A < 880 nm), which is only 4 % of
solar radiation [12—14]; this limits the decom-
position efficiency in practice. Therefore, the
efforts of scientists around the world have been
directed towards the development of an im-
proved photocatalytic material with activity
under visible light.

Recently, bismuth oxybromide (BiOBr), a
novel semiconductor photocatalyst, has been
found to exhibit high photocatalytic effi-
ciency in wastewater treatment under vis-
ible light irradiation. However, the draw-
backs of pure BiOBr, such as low specific
area, a high recombination rate of hole-elec-
tron pairs, and poor dispersion also limit its
applications. Thereby, several strategies
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have been proposed to overcome these disad-
vantages [15-17]. Immobilization of BiOBr
on some catalyst supports, such as reduced
graphene oxide [18], carbon nitride foam
[19], montmorillonite [20], and flyash [21],
has proven to be an effective approach to
improve the photocatalytic performance of
BiOBr. Diatomite, a natural mineral derived
from the deposition of the skeletons of single
celled algae, is mainly composed of amorphous
SiO, [22]. It is a good carrier for photocata-
lysts, due to its specific properties, such as
large specific surface areas, high chemical in-
ertness, abundant resource and low cost [23].
Moreover, the previous research reported that
the surface of diatomite is rich in hydroxyl
groups, which can prevent electron-hole recom-
bination by capturing holes, thus enhancing
its photocatalytic activity [22]. So, it’s reason-
able to expect the remarkable photocatalytic
properties of the diatomite@BIiOBr hybrid.
However, to our best knowledge, few re-
searches on the diatomite@BiOBr composite
have been reported at present.

Herein, we report a facile method to pre-
pare diatomite@BiOBr composites. Different
samples are synthesized by changing the
ratio of BiOBr to diatomite. The decomposi-
tion of rhodamine B (RhB) is used to evalu-
ate the photocatalytic activity of the as-pre-
pared composite, because RhB is a recalci-
trant dye commonly found in textile
wastewater, which is difficult to remove by
physical chemical treatments and biological
oxidation [24]. Some important material
characteristics of the composites including
crystallinity, morphology, specific surface
area, pore size distribution, and optical
properties are measured to interpret the re-
lationship between microstructure and pho-
tocatalytic efficiency.
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Fig. 1. X-ray diffraction patterns.

2. Experimental

2.1. Materials

All the chemical reagents were purchased
from Shanghai Taitan Technology Co., Ltd.
They were analytical reagents without fur-
ther purification. Natural diatomite used in
this study was provided by Sinopharm
Chemical Reagent Co., Ltd. Diatomite was
calcined at 105°C for 24 h, and the content
of SiO2 in it exceeds 89 wt.%.

2.2. Preparation of samples

A certain amount of Bi(NO3);-5H,O was
added into 25 ml ethylene glycol (EG), the
solution was put in a 45°C water bath and
then ultrasonically treated for 1 h until the
Bi(NO3)3-5H,O was totally dissolved; thus,
the solution A was obtained. Then the
stoichiometric amount of KBr and diatomite
were added into 20 ml deionized water, and
the mixture was stirred for 30 min (solu-
tion B). Afterwards, solution A was added
dropwise to solution B with continuous stir-
ring; then the mixture was kept without
stirring for 2 h to realize the full precipita-
tion of BiOBr on the surface of diatomite.
The formed precipitate was centrifugated
and washed by ethanol (1 time) and deion-
ized water (2 times). Finally, the product
was dried in an oven at 80°C for 12 h to
obtain the diatomite@BiOBr composite. The
contents of diatomite in these composites
(wt. %) were 0, 20, 40, 60, and 80; and
these samples were labelled as 0 % D-BiOBr,
20 % D-BiOBr, 40 % D-BiOBr, 60 % D-BiOBr,
80 % D-BIiOBr, respectively.

2.3. Characterization

X-ray diffraction (XRD) studies were
performed on an X-ray diffractometer (Ri-
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gaku D/max2550, Japan) with a CuKo X-ray
source operating at 40 kV and 100 mA. The
diffraction angles (20) between 10° and 80°
were continuously recorded with the step of
0.02°. Morphology was studied by a scan-
ning electron microscope (Hitachi TM4000
Plus, Japan) and the distribution of ele-
ments on a micro-area was recorded using
energy disperse spectroscopy (IXRF, USA).
All samples were observed in the backscat-
tering mode of electrons without gold coat-
ing. The particle size distribution (PSD) in
the samples was analyzed by a laser particle
sizer (Beckman Coulter, LS 230, USA). Reg-
istration of UV-vis diffusion reflection spec-
tra was performed with a powder sample
using a spectrophotometer (Hitachi U-4100,
Japan). The spectra were recorded at 300—
800 nm and referred to BaSO,. The BET
specific surface area and pore size distribu-
tion were measured by a N, adsorption-
desorption analyzer (Quantachrome Nova,
USA).

2.4 Measurement of photocatalytic activity

Photocatalytic activities of diato-
mite@BiOBr composites were evaluated by
decomposition of RhB (0.01 g/L) under vis-
ible light irradiation of a 500 W Xenon
lamp with the 400 nm cutoff filters. Diato-
mite@BiOBr composite (0.05 g) and 50 ml
of RhB aqueous solution were added into a
Petri dish with 10 em in diameter. Before
irradiation, the Petri dish was put in a dark
place with continuous stirring; then 2 ml
of the RhB aqueocus solution were fetched
from the mixture using a pipette every
5 min (6 times in total). After switching on
the Xenon lamp, 2 ml of the RhB aqueous
solution were fetched every 10 min (5 times
in total). All the RhB samples were centri-
fugated in a high-speed centrifuge at a speed
of 7000 RCF for 38 min. And the absorbance
of the RhB supernatant at a wavelength of
554 nm was measured by an UV-vis spectro-
photometer (Meipuda UV1200, China).

2.5 Measurement of photocurrent

Transient photocurrent response was con-
ducted in a standard three compartment cell
with the 0.1 M Na,SO, electrolyte and re-
corded on a CS310H Eelectrochemical work-
station (CorrTest, China). Saturated calomel
electrodes (SCE) and Pt slice were used as-
reference electrode and counter electrode,
respectively. Diatomite@BiOBr composite
was dispersed in Nafion solution and coated
on indium tin oxide glass (ITO, 6 Q,
10x10x1.1 mm), forming the working elec-

Functional materials, 28, 2, 2021
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Fig. 2. SEM images: (a) Diatomite; (b) 0 %D-BiOBr; (¢) 20 %D-BiOBr; (d) 40 % D-BiOBr; (e)

60 % D-BiOBr; (f) 80 % D-BiOBr.

trode. The electrochemical tests were meas-
ured at 0.5 V with a 500 W Xe lamp (a
400 nm cutoff filter was used) as the light
source, and light on/off alternation was re-
alized by a shutter every 20 s.

3. Results and discussion

3.1. XRD analysis

The X-ray diffraction patterns of diato-
mite@BiOBr composites are shown in Fig. 1.
According to the JCPDS card No. 09-0393,

diffraction peaks can be observed at 20 of

Functional materials, 28, 2, 2021

10.900°, 25.157°, 31.692°, 32.220°, 46.208°, and
57.116°, which correspond to the crystal planes
of (001),(101),102),(110),(200), and
(2 1 2) of BiOBr. For diatomite sample, the
diffraction peak at 206 = 21.840°
sponds to the (1 0 1) crystal planes of cris-
tobalite; this indicates that cristobalite was
a symbiotic with diatomite used in this
study [22]. Due to the amorphous form of
diatomite, no diffraction peaks of diatomite
phase were observed in all samples.

corre-
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Fig. 3. Particle size distribution curves.

3.2. Morphology analysis

The morphology of the as-prepared com-
posites is revealed by SEM. As shown in
Fig. 2a, diatomite has a characteristic po-
rous structure, and the pores are well asso-
ciated with impurities removed by heat
treatment. This pore structure is an ideal
mass transfer channel for pollutans and has
a large surface area, which allows it to be
used as a sorbent for pollutant molecules
and a carrier for photocatalysts. Fig. 2b de-
picts the SEM images of BiOBr. It can be
seen that BiOBr presents flower-like micro-
spheres with a diameter of 30 um, which
are self-assembled with nanosheets. Figs.
3c—f display the morphology of diato-
mite@BiOBr composites with different ad-
dition of BiOBr, respectively. Bi and Br
elements found in the composite confirm
that BiOBr was successfully deposited on di-
atomite. However, when the content of
BiOBr was high (20% D-BiOBr), the surface
of diatomite was completely covered with
BiOBr nanosheets, which overlapped on each
other, forming a dense shell. As a conse-
quence, the pore structure of diatomite was
blocked, which may be unfavorable for pho-
tocatalytic activity. By contrast, when the
BiOBr content decreased (40 % D-BiOBr and

60% D-BiOBr), BiOBr was uniformly dis-
persed on the diatomite surface. The fact
that BiOBr microspheres coexist with porous
diatomite may cause a synergetic effect to
enhance photocatalytic activity. When the
BiOBr content was too low (80% D-BiOBr),
only a few small BiOBr microspheres (about
5 um) can be observed on the surface of
diatomite.

3.3. Particle size distribution and specific
surface area

Fig. 8 displays the particle size distribu-
tion of as-prepared samples. In general,
three kinds of curves with different shapes
were observed. At a small addition of diato-
mite, the samples with 0 %D-BiOBr and
20 % D-BiOBr had similar particle size dis-
tribution curves. The curves were sharp,
and most of the particles were in the range
of 30—40 um, which is typical of BiOBr par-
ticles. This was because at the low diatomite
content, most BiOBr nanosheets self-assem-
bled into microspheres. When the diatomite
content increased, the curve of 40 %D-
BiOBr showed a bimodal distribution. This
can be explained by the fact that a certain
amount of BiOBr nanosheets was deposited
on diatomite surface forming the diato-
mite@BiOBr composite, while another part
of BiOBr was assembled into smaller BiOBr
microspheres. With an increase in the diato-
mite content to 60 % and 80 %, the curves
of the samples with 60 % D-BiOBr and
80 % D-BiOBr exhibited the properties of di-
atomite, because a small amount of BiOBr
nanosheets interacts with diatomite, having
an insignificant effect on the morphology of
diatomite. From the above analysis, it can
be concluded that with a suitable ratio of
BiOBr/diatomite, diatomite plays the role of
not only a carrier, but also a dispersing
agent for BiOBr [25]. The BET specific sur-
face area (Sgpr), pore size, and pore volume
data are presented in Table. It can be seen
that Sgpp of the sample with 0 % D-BiOBr
was relatively low (1.629 m2/g) compared

Table. Surface characteristics of pure Diatomite, 0 % D-BiOBr, and 40 % D-BiOBr samples

Sample BET specific surface Pore diameter, nm Pore volume, cm3/gb
area, m2/g?
Diatomite 17.125 12.564 0.059
0 % D-BiOBr 1.629 5.853 0.007
40 % D-BiOBr 3.436 6.034 0.009

aSpecific surface area measured using multi-point BET method.

b pPore diameter calculated from the desorption isotherm of BJH model.
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Fig. 4. UV-visible diffuse reflectance spectra.
14
to that of diatomite (17.125 m2/g), which %40D-BiOBr %0D-BiOBr
was in accordance with the results of SEM. 129 Lighton Light off
After loading BiOBr onto diatomite, Sgpr of ¢ ]
the sample with 40 % D-BiOBr slightly in- 3107
creased to 3.436 m?2/g, indicating an im- 2
provement in the porosity of the composite. % 87
It has been proved that a large surface area § 5
with a mesoporous structure can facilitate = |
. . . . [
adsorption, desorption and diffusion of re- S 4
actants and products, so the composite pre- 5
pared in this study may possess high photo- 2 5
catalytic activity. &
0 T T

3.4. UV-vis DRS analysis

The UV-visible diffuse reflectance spec-
tra (DRS) of diatomite, 0 % D-BiOBr and
40 % D-BiOBr-composites are shown in
Fig. 4. It can be seen that pristine BiOBr
and Diatomite@BiOBr composites showed
the excellent absorption when irradiated
with visible light, the absorption edge of
which was about 460 nm, while the absorp-
tion edge of diatomite was only 380 nm.
For semiconductors, the band gap is closely
related to optical transitions, and generally
the band gap of a semiconductor could be
calculated by the Kubelka-Munk function:

ahy=A(hy - Ep)”, (1)

where o is the absorption coefficient, & is
Planck’s constant, y is the light frequency,
A is the measured absorbance, E, is the
energy difference between the conduction
and valence bands, and n =4 (for an indi-
rect transition in BiOBr).

The estimated band gap values for the
0 %D-BiOBr, 2 %D-BiOBr, and 40 % D-
BiOBr samples were 2.60 eV, 2.75 eV, and
2.84 eV, respectively. Although the band

Functional materials, 28, 2, 2021
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Fig. 5. Transient photocurrent responses of
0 %D-BiOBr and 40 % D-BiOBr samples at
0.5 V under visible light.

gap value of the diatomite@BiOBr compos-
ites was a little higher than that of pure
BiOBr, the diatomite@BiOBr composites still
held the ability to absorb visible light.

3.5. Photocurrent analysis

Fig. 5 presents the transient photocur-
rent responses of 0 % D-BiOBr and 40 % D-
BiOBr samples. It can be seen that both sam-
ples quickly exhibited photocurrent re-
sponse when the light was turned on. The
photocurrent density of the 0 % D-BiOBr
sample is about 5.1 uA/ecm?2, which is much
lower than that of the 40 % D-BiOBr sample
(9.2 pA/em?). In other words, the hole-elec-
tron separation efficiency of the 40 %D-
BiOBrD-composite was almost 1.8 times
higher than that of the 0 % D-BiOBr sam-
ple. This may be attributed to the fact that
hydroxyl groups existing on the surface of
diatomite act as hole captures, improving
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Fig. 6. (a) The RhB photocatalytic decomposi-
tion rate.

the hole-electron separation and preventing
its recombination [26]. The result demon-
strates that diat omite has a positive effect
on the separation of phot ogenerated charge
carriers and an increase in photocatalytic ef-
ficiency [27].

3.6 Photocatalytic activity

The results of RhB photocatalytic degra-
dation over as-prepared composites are
shown in fig. 6. Before illumination, the
concentration of RhB decreased a little for
all samples. And upon switching light on,
RhB concentration declined immediately,
except for diatomite sample. This indicates
that diatomite had no photocatalytic activ-
ity and can only remove RhB molecules by
physical adsorption. The degradation ten-
dency of RhB over all Diatomite@BiOBr
composites were similar with each other.
The RhB degradation rate rose with the di-
atomite to BiOBr ratio (below 40%), how-
ever, when the diatomite content exceeded
40% , RhB degradation efficiency decreased
dramatically with the diatomite content.
Among these samples, 40% D-BiOBr had the
highest degradation efficiency and 67.07%
of RhB can be removed within 50 min. It
can be found that the photocatalytic reac-
tion complied with the pseudo-first-order
rate law during the irradiation process. The
reaction rate constants were 0.00013,
0.00317, 0.00371, 0.00752, 0.00279, and
0.00140 for the diatomite@BiOBr compos-
ites with diatomite contents of 100 %,
0 %, 20 %, 40 %, 60 %, and 80 %.
Namely, the photocatalytic activity of the
40 % D-BiOBr sample was highest, which
was almost 2.37 and 5.37 times higher than
of that of pure diatomite and 80 % D-BiOBr,
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respectively. This is because nano-sheet
units of BiOBr overlapped with each other,
which will reduce the photon absorption ef-
ficiency, therefore, the photocatalytic effi-
ciency was restricted. Although BiOBr can
be activated by visible light, the photocata-
lytic activity of pure BiOBr was still limited
by geometry effect. After loading BiOBr on
diatomite, this limitation of geometry effect
was alleviated, as diatomite has a high spe-
cific surface area and can provide a porous
framework for supporting BiOBr. At the di-
atomite content of 40%, the aggregation of
BiOBr nano-sheets will be hindered, as a
result BiOBr can be evenly distributed on
the surface of diatomite, thus providing
more photocatalytic active sites and promot-
ing the separation of hole-electron pairs.
When diatomite content was too high, de-
spite the highly homogenous dispersion of
BiOBr, the photocatalytic activity main-
tained low, due to the low BiOBr content
and small quantity of active sites.
According to the character of RhB de-
composition, the process of RhB photocata-
lytic decomposition on the diatomite@BiOBr
composites can be divided into several steps.
Firstly, RhB molecules can freely migrate to
the pore structure of diatomite from the
aqueous environment, because the RhB
molecule size is about 1.59x1.18x0.56 nm,
which is smaller than the average pore di-
ameter of the diatomite@BiOBr composite.
Due to the large specific surface area, the
adsorption equilibrium is established in a
short time and RhB molecules can be
trapped in the cavities and external sur-
faces of diatomite, so, the concentration of
RhB around BiOBr remained high. As soon
as the BiOBr microspheres are illuminated
by visible light, electron-hole pairs will be
generated on the BIiOBr surface, which will
react with G20H- and the dissolved O, in
the aqueous solution to form ROS, such as
hydroxide radicals (-F20H), superoxide radi-
cals (O,7) and hydrogen peroxide (H,O,) in
different chain reactions. RhB will be oxi-
dized to inor ganic substances by hydroxide
radicals (:-OH) as shown in Eq. 2 [28]:

When the adsorbed RhB were decomposed
by hydroxide radicals (?0OH), the adsorption
equilibrium was broken, and more RhB
molecules would be captured by diato-
mite@BiOBr composite and then more RhB
would be degraded.

Functional materials, 28, 2, 2021
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4. Conclusions

To summarize, we proposed a facile
method to synthesize diatomite supported
BiOBr composites. By changing the addition
of diatomite, it is possible to ensure that
the BiOBr microspheres are evenly distrib-
uted on the diatomite framework, and the
photocatalytic activity can also be regu-
lated. Experiments on photo-decomposition
of RhB proved that the 40 % D-BiOBr com-
posite provides the highest photocatalytic
activity, far superior to that of the pure
BiOBr. Diatomite can not only depress the
agglomeration of BiOBr increasing the ac-
tive sites, but also acts as an excellent car-
rier for the separation and fast transfer of
photogenerated electrons. OQur research may
promote the application of natural mineral
in improving the photocatalytic perform-
ance of photocatalytic composites.
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