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{001}-1C1 & M5B B e /by, =3 X Cl 1 2 4k
10 2 1) B AR A AR, JLUF AT BIOCT 2R 45 4 W
Cl i T 2R M S5 18I, S5 R GiRA Fr E5

2) 5K BiOCI L1 4 # AR LE, {001} 1T )
e B4 A%, IF B B ) R . R 2 Bi—Cl
b 2E g 24, {45 {001}-BiO F1H Al {001}-2CI
1T 73 A T TR At T I TR A, S B0
B AR B8 W B/ TR S k. o A 45 SRR W,
{001}-BiO K ifii A 4 (AL Bi 6p A HL 741
B, T HAR & A 2 W71 Bi Ji {248 {001}-BiO
A Tl S A A IS RETT I #2 3); 1M {001}-2C1
R A ANt AR 2 CL 3p HUiE Tk,

3) {001}-1C1 K[ A&/ (0.09206 J-m~—2), 44
A, AR BiOC dh A TE it 72 h 2 T 2% 5.
{001}-BiO #1 {001}-2C1 [ 1HI GE 535l A 2.392 Fil
2.461 J-m~2.
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Abstract
The surface relaxations, band structures, densities of states and surface energies of BiOCI{001} surfaces containing {001 }-
1Cl, {001}-BiO and {001}-2Cl are studied using first-principles based on density functional theory. The calculated results indicate
that there exist obvious relaxations for the three types of {001} surfaces, especially for their double chlorine layers. The relaxation
result of {001}-1Cl surface is the minimum one in the BiOC1{001} surfaces. Compared with the electronic structure of bulk BiOCl,
BiOCI{001} surfaces exhibit the smaller band gap and stronger localized energy levels. Besides, both conduction and valence band
of {001}-BiO shift towards the lower energy and there exist surface states at the bottom of conduction band. For {001}-2Cl, surface
states are located at the top of valence band. The occurrences of these surface states can lead to the obvious reductions of band gaps for
{001}-BiO and {001}-2Cl. Furthermore, the surface energy of BiOCI{001} is calculated and investigated. The analysis results show
that surface energies of {001}-1Cl, {001}-BiO and {001}-2Cl are 0.09206 J-m~2, 2.392 J-m~2 and 2.461 J-m~2, respectively. Thus
the {001}-1Cl possesses the minimum surface energy and the highest stability, while {001}-BiO and {001}-2Cl exhibit the higher
reaction activities and are difficult to be exposed in the growth process of BiOCI crystal. Our obtained results provide the theoretical
guidance for the further understanding of the facet-dependent photoreactivity of BiOCl, the fine manipulation of their photoreactivity,

and the progress of actual application for BiOCI photocatalytic material.
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