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lonic Bond »* The electrostatic attraction between the positive and negative 1ons 1s

called 1onic or electrovalent bond.
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[s defined as energy evolved when one gram molecule of the crystal 1s

Lattice Energy |
formed from Isolated gaseous 10ns:

NaCl  MgCl, AICI,

LiCl, NaCl, KCI, RbCl, CsCl




Hydration Energy
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Applications of Hydration Energy




IApglications of Hydration Energy

(a) Size of the hydrated 1ons: Greater the hydration of the 1on greater will be 1ts hydrated radii.

L1"(aq) > Na"(aq) > K"(aq) > Rb"(aq) > Cs"(aq)

(b) Mobility of the 1on: more 1s the hydration smaller will be the mobility of the 1ons

[.17(aq) < Na"(aq) < K"(aq) < Rb"(aq) < Cs"(aq)

(c) Electrical conductance: 1s related to mobility so follows the same order.

[L1"(aq) < Na'(aq) < K"(aq) <Rb"(aq) < (Cs"(aq)
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(Fajan’s Rule) (&OF1E IR BTN TRT0TTL IS
-Polarisation Power: The ability of cation to polarize a nearby anion | _
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Polarisation more WHEN :

1.Small cation ek Gos Confrguni-
2.Bigger anion

3.Greater Charge on ion

4.Non-inert gas configuration .
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Solubility of ionic Compounds

Solubility depends on so many factors :
1

T P ——
lattice energy’

O O

Deepak’s

« hydration energy, Chhota-Bada

Tiick

1

“ *’,
polarization \
A\

packing pattern, entropy, etc. I
Such combination is more soluble
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Covalent Bond : No. of e- shared by each atom is equal to no. of e-

reqwred to complete the octate
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Limitations of Octet Rule : Lewis Theory

1. Incomplete octet of central atom. Ex: BeCl,, BCl,, AlCl,
2. 0dd electron molecules. NO, NO,

3. Expanded octet. SF, , SF,, PCl: etc.

4. Octetrule is based on the chemical inertness of noble gases, however some
noble gases do form compounds. eg: XeF,, XeO,F,

5. Doesn’t account for the shape of the molecules.

6. Doesn't explain the relative stability of molecules or energy of a molecule.
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Formal Charge (
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Formal charge total valence TPe———
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Resonance Structure

for a molecule or polyatomic ion with double bonds next to single bonds, we can
write more than one Lewis structure and all are said to be correct
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IValance Bond Theory I

(iv) Two type of Bond Forms due to overlapping of orbitals

(a)If the overlapping 1s along the molecular axis then bond will be sigma (o)

(b)If the overlapping 1s in the perpendicular direction, it will be pi1(7r) bond. (s ofoital newer Joma
M- bonc{)
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++Who is Stronger Sigma or pi Bond??

Ans: Sigma bcs extent of
overlapping is more in sigma




| Hybridisation |

According to him the atomic orbitals combine to form new set of equivalent orbitals
known as hybrid orbitals and this phenomenon is known as Hybridisation
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%S - Character  (n hybide ~foitol.
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In the context of carbon, which of the following is arranged in the correct
order of electronegativity.

() sp>sp’>sp’ (b) sp’>sp’>sp
(c) sp*>sp>sp” (d) sp’>sp>sp*




Strength of Overlapping
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| VSEPR THEORY I

1. Shape of a molecule depends upon the number of valence shell electron pairs
|bonded or nonbonded) around the central atom.
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| VSEPR THEORY I

»* Pairs of electrons in the valence shell repel one another since their electron clouds

are negatively charged.
Cp-p) > (%-2p) > (- 9

*** These pairs of electrons tend to occupy such positions in space that minimise
repulsion and thus maximise distance between them.




| VSEPR THEORY |

*** The valence shell is taken as a sphere with the electron pairs localising on the
spherical surface at maximum distance from one another.

*t* A multiple bond is treated as if it is a single electron pair and the two or three
electron pairs of a multiple bond are treated as a single super pair.

B
R—A—B TA=28 B\A =B — Al hove ‘+wo ReP

“** Where two or more resonance structures can represent a molecule, the VSEPR model
is applicable to any such structure.
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(_SP Hybridization ) when @ pp+lp= 2
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(_SP3 Hybridization )
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(_SP3 Hybridization )
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(_SP3 Hybridization ) ©
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SP3d Hybridization
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(_SP3d Hybridization )
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(SP3d Hybridization ) More E.N. Occupy axial position

Ex. PCl5F,
EX. C|02F3
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(_ SP3d? Hybridization )

Cose - T : ABQ

Cage-TT AR 5

// ’:\\ D§c+a_mw§2
I

Ex.| L0 Brly Yeofy | Clofy”




(_ SP3d?3 Hybridization )
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| Drawbacks of VBT j

Couldn’t explain Paramagnetic Behaviour of O,

Couldn’t explain Existence of odd electron species

Couldn’t explain why Fractional Bond order exist

Couldn’t explain why C, B, have only pi-bond

According to VBT Sigma is stronger than pi butin N,, O, SIGMA is weaker than pi
Bond order of CO is 3 but couldn’t explain why CO > 3

Couldn’t explain why halogens are colored.

NI NN =

The correct statements among | to |ll are :

(1) Valence bond theory cannot explain the color exhibited by transition metal complexes.

(I1) Valence bond theory can predict quantitatively the magnetic properties of transtition metal complexes.
(11l) Valence bond theory cannot distinguish ligands as weak and strong field ones.

@) (1) and (1) only © () and (1) only

© ). 0)and () € () and (i) only
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Bond Parameters ( B A E>

1.Bond angle
2.Bond order

3.Bond Length
4. Bond Energy (en+ho.|P7>
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Bond Angle Depends on following factors
1. Hybridization = Sp > Sp? > Sp3 > Sp3d ....
2. No. of lone Pairs = Bond angle decreases as lone pair increases
3. Size of C.A. 2 Bond angle MORE for small C.A.

4. Size ot S.A. = Bond angle MORE for bigger S.A.

5. Tip: Bigger molecules do check shape also
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Drago’s Rule
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Bent’'s Rule
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Bond Order 1. Number of bonds b/w two atoms or number of electron pair shared b/w two atoms
2. Theoretical concept
- Bond Shemith ;

3. Can be integer fraction
— Bond ene.ajj 4. |tis calculated for two atoms not molecule.

(entreipy )

F, = F-F

Organic Compound

0, = = CH3—CH:CH —C = CMWH
2 = N=N e x L —
0o %OY\CJ (
= (|S =
SO, = O//S =g o wrde) ( ) )




Bond Order 1. Effect due to Resonance




Rond len§+") » Check -1 ! Bond orde more = <B°LD \)
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Bond Length

Depends on following factors

Bond Order
Size of atoms ( mere = BL maee

1.
2.
3. %S character/ E.N. Difference
4. Inter electronic Repulsion

1. HF  HCl HBr Hi NH, PH, AsH, Sorng - (roup
> ————
\V
OQJOMOYI C[’}OLLF
2. H,O H,S H.,Se CH, SiH, GeH, 1
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Bond Length
Depends on following factors CH, NH- ,O F

1. Bond Order (BL) moe

2. Size of atoms

3. %S character/ E.N. Difference

4. Inter electronic Repulsion C-C NEN O-0 F-F




Bond Length

Depends on following factors

1. Bond Order

2. Size of atoms

3. %S character/ E.N. Difference
4. Inter electronic Repulsion

CaH; CoHy CaHe
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IFeatures of this theo : | Molecular Orbital Theory )

1. Aselectronsin an atom present in atomic orbitals, in molecule electron is present in molecular orbital.

2. Justas the electron finding probability in an atom is given by an atomic orbital, the electron finding
probability in a molecule is given by a molecular orbital.

3. In atomic orbital electron is influenced by one nucleus while in molecular orbital, it is influenced by two
or more nuclei. Hence called as Polycentric

4. | Molecular orbitals are formed when atomic orbitals of comparable energies and proper symmetry are
available. Atomic orbitals doesn’t exist in molecule.

5. | The number of molecular orbital formed is equal to the number of combining atomic orbitals.

6. When two atomic orbitals combine, two molecular orbitals are formed.
One is known as bonding molecular orbital while the other is called antibonding molecular orbital.

7. The BMO has lower energy and hence greater stability than the corresponding ABMO

8. The molecular orbitals like atomic orbitals are filled in accordance with the aufbau principle obeying the
Pauli’s exclusion principle and the Hund’s rule.







Linear Combination of Atomic Orbitals

Conditions for the combination of atomic orbitals:
» The combining atomic orbitals must have the same or nearly the same energy.

» The combining atomic orbitals must have the same symmetry about the
internuclear axis.

» The combining atomic orbitals must overlap to the maximum extent.

The probability of finding the electron in the internuclear region of the BMO is
greater than that of combining atomic orbitals.

» The electrons present in the BMO result in the attraction between the two atoms.

» They have lower energy as a result of attraction and hence has greater stability
than that of the combining atomic orbitals.

They are formed by the additive effect of the atomic orbitals so that the amplitude
of the new wave is given by =¥, + ¥,

18 1€
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Linear Combination of Atomic Orbitals

» The probability of finding the electron in the internuclear region decreases in
the ABMO.

» The electrons present in the ABMO result in the repulsion between the two
atoms. ABMO

b

» They have higher energy because of the repulsive forces and lower stability.

» They are formed by the subtractive effect of the atomic orbitals. The amplitude
of the new wave isgivenby ® =¥, - ¥,




Type of Molecular Orbitals Molecular Orbital Theory
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Type of Molecular Orbitals Molecular Orbital Theory

p-p (sigma)

2p, atomic orbital 2p, atomic orbital
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Features of this theory are : Molecular Orbital Theory

Tl'2p

ABMO
Node

2P, atomic orbital
2P

y

2P, atomic orbital

BMO

2Py
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Hydrogen Bonding \

[t is electrostatic force of attraction between covalently bonded H - atom of one
molecule and the most electronegative element |F,O,N| of another molecule.

'‘Hydrogen bond and is weaker than the covalent bond

Its dipole - dipole attraction
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'Hydrogen Bonding
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Consequences of intermolecular Hydrogen Bond :
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Why ice Floats in water




Weak Forces
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