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Fig. 1

XRD patterns of the as-prepared samples

(a): BIOCl—.1,; (b): BiOBr;—,I.(x=0, 0. 75, 1)
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2.1.2 TEM &4z

E 2(a—e) 43 81k BIOCL, BiOCl, ;1,75 » BiOI, BiOBr il
BiOBro. 55 1 s B B9 TEM & . BiOCI #1 BiOBr £ 5 ¥y i 44
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Lo.7s J2 BiOBro 25 Lo 75 ) TEM & i PR I A WA B IR R IE 50
R RR . ROPARS, o TRERAEBE®RS T &
T EL

B2 FrHlE#EAEN TEM E

(a): BiOCl; (b): BiOClo. 2510755 () : BiOI; (d): BiOBr; (e): BiOBro. 2510.75

Fig. 2 TEM images of the as-prepared samples
(a): BiOCl; (b): BiOClo. 2510755 () : BiOI; (d): BiOBr; (e): BiOBro. 2510.75
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curves for MO degraeation on the as-synthesized samples under visible light irradiation
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2.2.2 RAEAMETR
W 7 Ca) firan. 4 5 LA S N BE (iso-propyl alcohol,

IPA), L& % (ammonium oxalate, AO) Fl 2 i ( benzoqui-
none, BQ AR AHILEC- OH), /X GLHMBEASETH



2448 i 2% 5 61 43 Hr

%39 &

HEECe O D) MR, 2R IR T . B 23 50 mm A
Xof {4 ] e AR TS P B R W . i A TPA J5 » BiOCly.2s L.+
IRV ] LG A TS A AR, [HIm A AO F1 BQ 5,
LT 1) S T 1 AR T B BRI . BiOCl 25 1o, s [ 1A 945
AL AR MO 3 B8 rf 5 36 P P Fi 32 2258 28 ORI 40
B, WE 7(h) R, 5 BiOCl, 55 1.7 25, BiOBrg. 55 1o 75
JEAEALRE R MO 3 72 v (9 3 o 4 Rt 32 22 O 28 ORI R
T HH.

R % BIOCI(E, = 3. 32eV) A fig # 7T W63 % . BiOBr

(E,=2.79 eV){UREW M AR A iyl oG . (B4 5 K& #Y BiOl
TE G AT R - B 9 B U IR 1. 80 & 1. 82 eV, i
AE S A AT W0 . DATAT ™ AR S 25 8 1~ &5 & 1% PR ) il 52
5. BV WAOCHE AL LRI Dy . FEW ORIEOE T, BT
Wk B SEWCPR O, B - O . M- T %0
<0, 5z RE Ak MO, JE R CO, 5§ H.O, # F
BiOCly. 25 L. 75 5 BiOBro. 55 L. 25 [ 44 3 ¥ BiOT (1) & & 5 . W
W W TT LS B RE 0 5 T A A RRE A e BOHAR R BB AL
PERE

1.0+
0.8
—a—JPA
——AO
0.6 1 —A—BQ
S —¥— no quencher
© 044
0.2
(b)
0.0 T T T T 1
0 30 60 90 120 150

B7 MAEMMEHIKF (1 mmol - L") 3t MO B E K Z M
(a): BiOClo,z5 10,753 (b): BiOBro, 251,15

104
0.8 1
—a— [PA
—e— AO
S 0.6 —A—BQ
$) —¥— no quencher
0.4 1
0.2 1
(a)
0.0 T T T T 1
0 30 60 90 120 150
t/min
Fig. 7
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Preparation, Characterization and Properties of BiOCl,_,I, and
BiOBr, .1, Solid Solution

YE Ping, WU Miao-miao, WEI Ming, YANG Zhen, HAN Qiao-feng”
Key Laboratory for Soft Chemistry and Functional Materials, Ministry of Education. Nanjing University of Science and Technol-

ogy, Nanjing 210094, China

Abstract The usage of semiconductor photocatalysts for removal of contaminants is one of the greenest and most effective meth-
ods under sunlight, whose core is obtaining high-efficient photocatalysts. The most widely studied photocatalysts are TiO,,
ZnQ, etc. , but they cannot fully utilize sunlight due to their large band gapenergy, thus limiting their practical use. In addition
to modifying TiO, to improve its visible light catalytic activity, the development of other materials as photocatalysts is also an
important solution. Bismuth based compound semiconductors have become important research objects for their abundant raw ma-
terials, various types, good solar response and excellent photocatalytic activity. Bismuth oxyhalide compounds [ BiOX, X=ClI,
Br, I] exhibit excellent photocatalytic activity owning to layered structure, but they still have low photocatalytic efficiency when
used alone. However, their photocatalytic degradation efficiency could be improved by preparing solid solutions (a mixture of
solids that are molecularly dispersed with each other). In this work, a low-temperature wet chemical method can be used to ob-
tain solid solutions BiOCl,_, I, and BiOBr,_, I, with sheet like structures, which is prepared by the reaction of a certain propor-
tion of KI/KBr or KI/KCl aqueous solution with Bi, O; /HAc solution for half an hour at room temperature. X-ray diffraction
(XRD) patterns showed that the synthesized BiOCl, .1, and BiOBr, .1, samples have good crystallinity and can form a solid so-
lution in the range of x=0~1. The prepared solid solution was found to have an irregular sheetlike shape by a transmission elec-
tron microscope (TEM). X-ray photoelectron spectroscopy (XPS) tests further demonstrate their surface element composition
and chemical state. Ultraviolet-visible diffuse reflectance spectroscopy (DRS) analysis indicates the red-shifted absorption edge
of the solid solution and decreased band gap energy as the iodine content increased, so the visible light absorption capacity is en-
hanced and the number of generated carriers is agumented. The photocatalytic tests of MO degradation under visible light excita-
tion manifest that BiOCl, 55 1.5 and BiOBr,, 5 Iy.75 exhibit the highest photocatalytic activity. Cyclic experiments show that
BiOCly, 55 Iy 75 and BiOBry, 5 1, 75 have high stability. Photocatalytic mechanism studies show that the active species in the photocat-
alytic degradation of MO in these bismuth oxyhalide samples were holes and superoxide ion radicals. Combined with their energy
band structures, it is believed that the formation of solid solution not only increases the visible light absorption capacity, but also
modulates its energy band structure. Compared with BiOI, the formation of solid solution lowers the valence band position and
raises the conduction band position. Therefore, the reducing ability of the photogenerated electrons and the oxidizing ability of
the holes are enhanced., so that the catalytic performance is improved. The novelty of this work is low-temperature solid solution
preparation, which avoids hydrothermal method or the addition of surfactants. Furthermore, the prepared BiOCl,—, 1, and BiO-
Br, . 1, solid solutions, especially BiOCly, 551, 75 and BiOBrq 451, 75 » have excellent photocatalytic degradation ability for MO under

visible light excitation. Moreover, the catalysts have good stability, so it is expected to be applied in environmental management.
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