CHEMICAL BONDING SHORT NOTES

Chemical Bonding

A Force that acts b/w two 0¥ move atoms 1o hold them togethey
as @ stable molecule is known as chemical Bond .

Reason - a) To aftain s1ub1l'r+8 b) To Follow octet Rule.

Chavacteristics of Tonic compounds
a) Havd crystalline solid

stabilty « | b) High MP/ BP

Enegy c) Hfahly soluble in Polav solyent. (H20)
TJonic Bond : (Electvovalent Bond ) Covalent Bond :
Electyostatic attvaction b/w cation and anion. Bond formed by mutual shaving of elechons between
Metal + Non - metal combfm’na atoms.
Cation + Anion DD
Elechovalency : Bond pair - paiv of electyon povh‘cfpaﬁng in Bondmg.
Chage on cation oy anjon in JTonic Bond.. Lone Pal'Y— Pahr of electyon not porh'cipaﬁng in Bondfng.

NaCl Elechovalency of Na=+1

Covalencyf
Elechovalency of Cl =~-1

No-of Bonds foymed by an atom in a. covalert Bond..
\ _— Covqlency =3 \CII s Covalency =5

H/ | \H p—Cl
b) Hrgh electyon gain en+halpy. H ol

Cl
c) Hfgh Lattice enevgy ( Fovee of atfvaction)

Favourable condions foy ionic Bondl'ng :

a) Low ionisadion enevgy of metal.

Co-ovdinate Bond.:
Special 1ype of covalent Bond in which Both the elechvons
aye given by one atom and accep+ed B)/ anothey.

Lattice enevgy -
Amount of enevgy veleased when one mole of cxystal lattice

is formed .
H ~ ot H N, .
Lattice enexgy depends on- R — N: + H — H =N —$—> H
a) Charge LE« Chmge b) Size of atoms - LE x __! 4 R co-vrdinate Bond
Size
Born- Haber cycle: Vasiable covalency :
Deals with the enevgy chonges involved in Foymation No- of Bonds = No- of u“PG"Yed elechvons.
of one mole of fonic crystal. Only valence electyon ParHcchr}e in Bonding.
Na(e) + | Cla _AH Fovmation = \q¢ 6-8- Sb2 5= [Nel 38 3})3 3d*
: JI_AHBDE ’ [0 EL T T 10 1% excited
AHgub 2
¢ 4 unpohfed elechvon = 4 Bond.  stafe
Na. (8) Cl (@ LE
Dvawbacks of octet yule
TE Aeal'h .
~ o) electvon deficiert molecules (Hypovalent)
N d
Na'@  Cleg) e-q- BFs and BeCl

AH formation = AHsup * TE) + L AHgpe + AegHy +LE  b) Expansion of octet (Hypexvalenﬂ
2
e9- PCls and SO0z

u)hy 1o sludy Bovn - Haber
¢) odd electyon species. e-9: ND2

Because we cannot deteymine value of LE expen'mem“ally
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CHEMICAL BONDING SHORT NOTES

Bond Pavametevs -

a) Bond ovdery (BD)

Numbey of Bonds between two combim‘ng atorms.

H-H B0=1

03 BD=1I5
C-C B0=1

CéHe BD=15
C=C B0=2
C=C B0=3

b) Bond Ienngh (BL)
Distance b/w nucleus of two atoms

c) Bond enevgy (BE)

Enevgy 1equhred to dissociate any Bond.

BL x SizeoFatoms «x __ !

DveYIQPPing :

Q) +tve ovevlaPpmg AV WV
Same su‘en lobes ovexlap.

A AR

OO

Bond is Foymed.

} Due 1o

-ve ovexlaPPing
Resonance

OpposHe sfan lobes ovevlop. ISV
No Bond Fovmadion.

A\
T

¢) Zevo Dvevlapping. Pxo O”u i
effective ovevlapping zevo. O O
No Bond Fovmadtion . Px + Py

- Move close is the ovevlapping ovbral 10 nucleus,
moye extent of oveﬂappina and shongev is bond..
IS-1S > 26-25 > 35-35

No- of Bonds

BL- H-F < H-Cl < H-BY < H-T
B-L- C-C » C=C > C=C
I'54A 1-34A 12R

B-Ex No-of Bonds =« __ !
Size of atom

B-E- H-F>H-Cl > H-By > H-T

BE-C-C<C=CLC=C

B-E- C-C> N-N > 0-0>F-F

B-E- CI-Cl > By-Bvy > F-F > I-I

BE- 5-5 > 0-0

d) Bond angle (Hybyidisation)
Angle b/w two adjacent Bonds.

Valence Bond fneovy (VBT)

Shongex the covalent Bond

!
Move is B-E

!
Less is B-L
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- Move the divectional natuve of oveﬂapPina ovbitals
move is the extent of ovevlapping.
25-15 < 25-2p < 2p-2p

Axial ovexlapping o¥ End to End Dvexlapping'-
= Ovevlapping aJong infev puclear axis.
- Sigma Bond is Foymed.
- S-ovbital always umdewgo axial ovewlappfng.

Pavallel ovevlapping ov Side By side oy
Loteyal ovexlupping oY Sfdewqgs ovexlapping.

- DveYIQPP1'09 above and below intey- nuclear axis.
- T-Bond is Fovmed..
- Fivst Bond. Fovmed is always s .

Diffeyence between sfama and pi Bond :

Pi Bond
1) Fovmed by pavallel ove\:lopping
2) Weakey because extent of
ovexlappinﬂ is less.

Sigma Bond
') Fovmed by axial ovevlapp(na
2) Stvongey Because extent of
ovevlappn‘na IS movye.
3) Allowed ovevlappin8 $-8,5-p, 3) Allowed oveYlaPPin8 P-p. P—d
and p-p. and d-d.
4) Fyee Rotation possible. 4) Free yofation not possible
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Bond angle -
Angle blw two Bonds.
Ovdev of vepulsion-  LP-LP * LP-BP > BP-BP
Factovs (H:FecHng Bond angle -
a) Lone pary
Bond angle 4 [
No- of lone paiv
b) Eledxonegaﬁv'rf)/ of the cenhal atom .
Bond ar)8le x EN of cenhbyal atom.
¢) Size of side atom
Bond cmg!e % Size of side afom.
HylnfdfstrHonr
Dvevlappmg of Hybyid ovbitals.

Hybrid ovbitals ave identrcals in size ,shape and enevgy.
Al +ypes of ovbitals i-e- emp1y, half-filled o¥ Full)/f-illed
ovbrtal take part in habvidisaﬁon.

Hylm'd ovbitals ovient themselves in space such thaf
vepulsion blw them is minimum.

Dvder of Yepulsion - LP-LP > LP-BP > BP-BP

How 1o calculate HHindl'éahon

1 (v+M-C+R)
2

Stevic numbey =

V = No- of valence e in centyal atom

M= No-of Monovalent atoms ( H,F,Cl, 8% I)
C = Cationic chmge

A= Anionic chcnge.

SN = No-of BP + No-of LP
Note- T Bond Plags no vole in thxidiscrHon

' No-of & Bond = No-of suwounding atom.

How to find. centyal aom
a) Least EN atom.
b) Hydwgen can nevey be cemtval atom.

Polay molecule = ALpet#0
Non-polay molecule = Apet =0

CoOS® ™= unett =
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Example Hyb 61eomehy Shope shiuctuye
BeCla. SN=_1 (2+2-0+0) Lineay Lineav cl-Be-c
2
0=180"
=2 — sp
BP=2 LP=0
BF3 SN= L (3+3-0+0) Tvigonal Tﬂ'gonal F\
2 | | /B =3
anay anay
= 3 — gp? P P P e=1p
BP=3 LP=0
sD SN= 1 (&+0-D+0) Tyiqonal  V-shape S
2 7 q P Vi \0
) planay 0V Bent 0
= 3—sp
8<120°
BP=12 LP=1I
CHy  SN= L (4+4-0+0)  Tetvahedval = Tetvahedval '.1
92 C
PR
= 4- SPB H 'L H
BP=4 LP=D 0=109"28"
NHz | SN= L (5+3-0+0) Tetvahedval pUmmido.l
2 Al
= 4-gpt H
BP= 3 LP=1 0 < 109°28"
Ha JieN = 1 (6+9-0+0) Tehahedval = V-shape oy i
Angulay of BH
=4~ sp3 .
Bert 8< 109" R
BP=2 LP=2
cl
PCls; | SN= L (5+5-0+D) Tﬂgonal 'ﬁigonal ol
2
' i : i P=cl
- 5— spd BIPH)‘OmIdQJ BIPHYOmIdGJ c||§|/
cl
B-P=5 LP=0
SFy | SN=L (6+4-0tD) = Twigonal See-Saw £
> Bipyvamidal F\ls@
1
BP=5 LP=1 F
CIF3 = SN=1 (7+3-0+0) Tw'gonal T-shope F
z Bipyramidal Q&
l —
2§ = SP3d PH Q |
BP=3 LP=2 F
Yef2  SN=1 (8+2-0+0) T | L 'l:
efFa =1 (8+2-0+ Yigona. ineay
: Bi 8 midal Qer
=5—SP3d ipyramida 0):
BP=2 LP=3
Sfs | SN= '2_(6+6 -0+0) | Square Square \ —¢
. Bipyvamidal  Bipyvamidal |
=6— Spad. F
ov octahedyal = 0¥ octahedyal -
BP=6 LP=D
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Dl'Pole moment (u) :

P
@«—d—o

9

M=qxd
q :

Vectoy quan+i+y= (+ve 10 -ve)

H-Cl
Cl—Cl
Move the EN, move is diPole moment .
M= H=-F>H-Cl > H-By » H-I

( less EN to Move EN)
MFO
M=D

M= C-Cl > C-F> C-By> C-T
M= CCly ¢ CHClg < CHaCla ¢ CH3Cl
/U,= NHB r NFa
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HPPHcaﬁon of Dipole moment :

To detevmine whethey o molecule is polar oy

non polay.

To Find 7 ionic chavactey in covalent Bond .
/- ionic chavactey = Expevimental o - o

Theovetical

Fajqn‘s Rule :
To Find covalent chavactey in Tonic Bond.
Covalent chavactey x Polayisation.
factors affecting polavisation :
Size - Fov max- covalent chavactey
Cation size should be small
Anion size should be lavge.
LiCl > NaCl » KCI > RbCl > CsCl
cha18e
Fov max - covalent chavactey
Chavge on cation and anion should be move.
NaCl < MgCl< RICl3 < SiCl,

Electyonic corrﬂ'guwh’on of cation.

Dvawbacks of VBT :
) Hccovdmg fo VBT, Oxygen molecule was Diamagneﬁc
But in pvactical , it was fovmed to be Pavamaanerﬁc

b) Fyachonal Bond o¥der was not exp|ained.
¢) Stability of molecule was not decided b)/ VBT.

- Main poinfs of MOT :

a) In afoms, elechyons ase present in atomic ovbitals

b) In molecules, electvons ave pesent in moleculay ovbitals.

¢) No- of moleculay ovbitals = Numbey of atomic ovbitals combined .

When two atomic oybitals combine = 2 moleculay ovbitals

ave Foymed .
a) Bondmca moleculay oybital (BMD)
b) Anti-Bonding moleculay osbital ( ABMO)
MD is undey the influence of two oy move than two nuclei.
Elechvons ave Filled accmding to Afbaurs Rule, Hund's
Rule of max- mulﬁplfcﬁy and paulhs exclusion Pvinciple.
MO ave fovmed by Lineay combination of atomic ovbitals.

A and B LCRO

Ya ¥ Pemo = Ya+ Ws  conshructive intexfevence
Yaemo = Pa- Y8 Destvuctive inftevfevence

LPNQ = lPHi LPB

BMO ( Bonding Moleculay osbital )

Fovmed by constyuchve intexfevence.

Lowey eneigy and. move SJr(lbil'rry.

Incveases electyon dens'er in vegion blw 2 nuclei

. may oY may not

Poro = ¥a+ Yo have node

W*BM0 = Wa + Pa + 2 PaVs
ABMO ( Ant - Bondmg Moleculay ovbital)
Formed by deshructive inferfevence.
Highe enexgy and less smbil'riy.
Electyon density decveases b/w 2 nuclei.
Pasmo = Pa- Ps
P’hemo = Ph+¥s - 2¥a P

Foymal chavg e

CGHDDS hO.VI'Da PSQUdo DOb’e 8&8 CDﬂ'FlguY(l'I'an FC = VQlence e~ —[Non_ Bonding e":l— _l_ (Bondl'ng e-)

has move covalent chavactey.
CuCl > NaCl
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2
CHg—?—CHg S=6-[3+2]
H = +1
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Tld pes of Moleculay ovbital :

a) & MD - Fovmed by nverlaPana aloog infeynucleqy axis .

si5 %5 &35 s¥9s  sop, &*9oP:
BMO ABMD BMD ABMD B™MD ABMD

b) T MO - Ovexlappl‘ng is above and below intey - nucleay axis

ToPe THoPe  Taby TT*ZPH

Elechvonic comcfaumﬁon of molecules :

Case 1: No-of e~ < |4 (TT2Px=Tr2PH) s 9Pz
Coase 2: No-of e™ > 14 6‘2Pz(TI'?_Pac=Tf2P8)
Na.= No-of e in ABMO
Nb= No-of e~ in BMO
BO=_" (Np-Na)

2

Tvick
B0 >0 — molecule exists loe” — BO= 1
B-0 <0 — molecule does not exist. le-— B0=15
stability of molecule 2o B0n
move the B-0 = move is s+abili+H. 3 e-__) S D
If B0 is same, then lowey no-of €~ is ABMD, :ZZ: ;ﬁ 55
Hu@hev is shlbﬂrhd. O
SO I B ﬁ Te"—> BO0=15
Be~— BO0=1

Diarnagnetic ~ zevo unpaived e- Exception- €07 = I3e-
Pammcuaneh'c - PHeast one un})uhed e, B0= 35
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