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a) Diamond
b) Graphite
c) lonsdaleite
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Bonding of molecular orbitals
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Hybridization

Hybridization

Sp’ 109.5°
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Ssp? - Hybridization
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.“ @ O

Hybrid orbital
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sp* - Hybridization
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Sp°? - Hybridization
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Diamond
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http://german.alibaba.com/product-free-img/diamond-saw-blade-brick-master-33502694.html

Bandstructure of diamond
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sp? - Hybridization
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sp? - Hybridization
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Sp? - Hybridization

Graphite
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Bandstructure of graphene
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Graphite

Hardness

Crystal structure

Electr. conductivity
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Diamond and graphite
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Sp - Hybridization

S Py

180°
sp sp
Linear
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Hybridization - summary

Pure atomic |Hybridization | Number Shape of hybrid
orbitals of |of the central |of hybrid orbitals
central atom atom orbitals
180°
S,p Sp 2 Linear << —

120°

S,P.P sp2 3 Trigonal Planar /E_SL
109.5°
S,P.P,Pp sp3 4 Tetrahedral

90°
s,p,p,.p.d sp3d 5 Trigonal
Bipyramidal
. 120"
90°
s,p,p,p,d,d sp>d2 6 Octahedral $
907\

http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/hybrv18.swf
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Curved carbon materials - Carbon nanotubes

Wikipedia, Stichwort: Carbon Nanotubes
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Curved carbon materials - Rehybridization

(a) (b)

a) Graphene b) C20

- Tilting angles of Tr-orbitals O =a/(2V3d)

- Wavefunction of - and o- orbitals

- Degree of hybridization — gp2+7
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rs1.physik.uni-dortmund.de/sem/c60/kap5.htm
Ouyang Yuy, Peng Jing-Cui), Wang Hui, Peng Zhi-Hua, 2008 Chinese Phys. B 17 3123 )
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Curved carbon materials - Rehybridization

Graphene

a) Antibinding 11" orbital
(conduction band)

b) Binding 11 orbital
(valence band)

Carbon nanotube

Rehybridization orbital

Freie Universitd
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Curved carbon materials - Reactivity

‘ Pyramidalization Angle: 8p = (8,,- 90)°

TRIGONAL TETRAHEDRAL
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S. Park et al., Nano letters 2003, Vol.3, No.9 1273-1277
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Curved carbon materials - Reactivity
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Curved carbon materials - Fullerene
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Summary

180°
Linear @

109.5°
Tetrahedral
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Thank you for your attention!
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