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Orbital overlapping
HFY (%) =E Y
E(K)=E+A, +3,8 &%

near

E Atomic energy level
A, The influence on the movement of the Atomic energy level

J,, The overlap integral of the atom with its nearest neighbors

Band width is proportional to the degree of the orbital overlap

Larger overlap, wider Band, more dispersive band



Energy level and energy band

T/ r/

® »p S-P [ S-P
4 4
T antibonding
CBM

hybridization



Outline

A Introduction: sp hybridization

Four stories
Symmetry |

W BhyO31Br o BlyO5,Cl
W AG;SUO; 3

Symmetry Breaking
w Vacancy EngineeringBlank TiQ
w Strain engineering; BIOBr




Interesting Bismuth Compounds

B
Bismuth is a kind of green heavy metal element

Solidification: volume expansion like water (3 %)

Melting point 271°C, boiling point 1560¢C

the de Haawan Alphen (dHVA) effect

Bi3*with 5d!%6s6° electronic configuration results in lone pairs of electror

The strong internal static electric field between perpendicular tXthglayer
and the [BJO,] layer is advantages to tiphotoinducee | ect r on T h

o Do Do Do To Ix

Ind LubrTribol 2002, 54, 153
Mini-Rev OrgChem 2009, 6,241



NovelPhotocatlyst BiOXX=C| Br, I)

Huang FQ, Wang WD, Apphktal B68
(2006)125¢129BiOCI

ZhangLzJ Phys. Chem. C 112, 74%3
(2008. BiOCI

Wang C, Wang TM, Rare Me&talr, 243
250 (20083
June 18, 2007 BiOXX=CIBr,)

Typical layer crystal structure

Thephotocatalyticactivity BiOXwasdiscoveredby chance
In order to get CaBjO,, we use HClinstead of HNQ, reported In
reference andthen we getanovelvisiblelight photocatalystBIOCI
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E vs. NHE (PH=0)
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Bi24031Brq

(Stronger reduction activity)

BiOBr

Potential

Empirical formula

El b n B

E, Is band gap, K, is scale factor relating the
reference electrode redox level to the absolute
vacuumscale (§I' 8.5 eV for normal hydrogen
electrode),and . is absoluteelectronegativityof
semiconductor

Xu, Y. : Schoonen, M. A.AAm. Mineral.200085, 543-556.

B1,,031Br1,
BI, ,0;,B1;
£=0.30eV

BiOBr
E=0.56eV
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Amount of evolved H, (umol)
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HexavalentChromium reduction
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Perovskite as absorber

2013 Years Material

Perovskite absorber

Cathode OB C} 7 d\
p-type hole transporter O X ° ,_O
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Périodjc Table of the Elements

alkali metal
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Nothing is Impossible




Outline

A Introduction: sp hybridization

Four stories
Symmetry |
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