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Hybridisation in Beryllium
Be Beryllium (At. No. 4) : 15, 2s°
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(a) Beryllium atom in (b) Beryllium atom in (c) Beryllium atom in
ground state. excited state hybridized state.
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y 180
Large lobe Small lobe
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P - orbital sp hybrid orbital sp hybrid orbital

Formation of sp hybrid orbitals.
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6. 1% Valence Shell Electron pair repulsion theory (VSEPRT)
95118 13U BF, A3d10819

X F
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Hybridization in Boron.
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Large lobe

> Small lobe

Triangular molecule of boron hydride formed by sp” hybridization.
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sp* hybrid
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sp® Hybridization
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- ﬁﬂgﬁﬂyﬂi' Carbon (@
-ymezeey C =12.011
-luozaeN C =6
- IAVDONTFIAF U =+4,-2

- Electron configuration = 1s” 2s” 2p”
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- AUHULUY =2.62 g/em’ 11 300 K

- Tnseaeoznoy = hexagonal structure
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— Pauli’s Exclusive Principle
— Hund’s rule
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Hybridization in carbon atom

» DO, OOD
N D » (DOWW

Is @ ls@ ls@

(a) Carbon atom (b) Carbon atom (c) Carbon atom in

in ground state in excited state hybridized state

Tetrahedral molecule of methane formed by sp® hybridization

o @O ODO

109.5
carbon atom in excited state sp® hybrid <
orbital - i
WO OO :
carbon atom in excited state state <
O OYVIDID) 4 o
i ,5,,,,,,:,,:,,,,:,,,,,,,,,,3 sp> hybrid
sp hybridization orbital

8. 19 molecular orbital theory 85118M31Ag C, Taa1d Electron 59104
2C atoms 15359 11 orbital 1 TA39519A9%)
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Molecular orbital ©
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Bond order = (bonding e” - antibonding €)/2 = (2-0)/2 = 1

@143 C 92109 hybrid orbital 14 3 11y 14 carbon 1in
#151U52nouTENIN C Ay C Iiusznil1d 3 vila Ao
g a g " & 5
1. single bond (C-C) 3 hybrid orbital 11U sp

2. double bond (C=C) ¥ sp’ hybrid orbital ttaz ¥ one pure p orbital (p)
3. Triple bond (C= C) 3 sp hybrid orbital t1azil two pure p orbital (p, p)

fagl
Y p
p Q sp
2 O
Sp
; N
P d sp3 sp°
sp hybrid sp hybrid sp° hybrid
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C,H, Ethane

C,H, Ethene (ethylene)

C,H, Ethyne (acetylene)
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sp hybrid orbital ¥93 C Tu CH,

ffffffffffffffffffffffff

orbitals

two TC bonds
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310M3 14 MINTLEHTONIIAG 84 electron 11 orbital 914 9 MY VBT
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/ electrons \
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Nitrogen atom in ground state

o@D OO0 & T AN,

sp°hybridization
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0@ O OO ® OCD OOCO0

Atom in Ground state

o) @ OO @ OO0 @Q@O@

Atom in Excited state
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—Cl

Cl—/'

H,0 (0)

Is s lone pair of
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Oxygen atom in ground state O \

sp hybridization
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Atom in Ground state

o) @ L O CUO OO0

Atom in Excited state
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TNTUTINANTUANU 1FU NO uag HF @uﬂum@mmumu (heteronuclear

diatomic molecules) WaINUYDI003 U lnAIAeadU
1 ; q
$179819 NO 1 bond order =2 — fMeeha HF Nl MO Energy Level nan

AO Energy Level 52A1ANAUN
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1 "
atom 1 & atom 2
molecule

Is#50 Al WL AL S

non-bonding,/' o
,H atom @ oF atom

Energy
;\
#

oo He

¥
He,
Relationships Among Types of Hybrid Orbitals, Features of Central Atom and Characteristics of

Resulting Molecule

No of Angle between Geometry of
No. of unused Type of hybrid atoms bonded to molecule or
bonds e pairs orbital the central atom ion formed Example
” 0 sp 180° linear BeF,
3 0 sp’ 120° trigonal planar BF,
4 0 sp3 109.5° tetrahedral CH A
3 1 sp’ 90°to0 109.5° pyramidal NH,
2 5 sp’ 90 t0 109.5° angular H,0
5 0 dsp’ 90°, 120° bipyramidal PCI

o

6 0 d*sp® or sp’d 90 octahedral SF




