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CHEMISTRY

LECTURE : C-02

CHAPTER 03 : PERIODIC PROPERTIES OF ELEMENTS &
CHEMICAL BOND (CHEMICAL BOND)




Bond

Bond:

Bonding is the process by which the molecules of matter are joined together by the force of

attraction. The reasons of forming chemical bond are
Mhe tendency of achieving stabld electronic configuratiory okinert gases.

—
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lonic Bond )
oo //

lonic Bond:

O formed by transfer of one or more electrons from the outer most shell

1 oppositely charged ions °
 electrstatic force of attraction -~ % ™ %
Na F
N G % o G % o
Conditions for formation of 1onic bond:

(i) metal atoms should have low ionization energy.

(i) non-metal atoms should have high electron affinity.

—

(i) The lattice energy of the crystals of ionic compounds must be high. .
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lonic Bond
oo

 lonic Bond

General properties of ionic compounds :

() Melting and bolling points are very h\i§27

(i) They are non-volatilW
(i) They are good conductor Wity In molten state or in solution

(iv) The rate of react\ig%ry high. —

(v) In chemical reaction, the ions of that ionic compound retain their properties.

(Vi) IsomorphisW
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Structure of NaCl %Solublllty In water
@@ o

iﬁ Salt Crystal (NaCl) iuion

»’f‘ @ ﬁmﬁ‘% \, oot 0%
.~ Like Dissolves Like
\&\ < e}%\\% é>$$°\
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Metallic Bond
oo

General Properties of Metallic Bond METALLIC STRUCTURES

() Metals have crystalline structure

(i) Metal is a good conductor of electricity,

(iif) MW e 7 =

(iv) Metals are malleablean/\/\d/d\uctile(ﬂ xible)

\) m Chemistry 1st Paper
U A e Chapter 03 : Periodic Properties of Elements & Chemical Bond




Covalent Bond

hydrogen atom

w W

chlorine atom

oxygen atom

carbon atom ° @ °
O g
v 5w
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Theory of formatiogl of Covalent Bond
@@L 9

@”)@EPR theory — \/‘@%Ience Bond Theory
L_/ H(1) - 15!
[/ H + xH - HXH = H-H

—————
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VSEPR Theory (Valence Shell Electron Pair Repulsion)

. oo
Q) KA = —
57 7% N AAp-Ip> Ip-bp> bp-bp

\ |
Carbon N ? ﬁ 7 /&’ D

oxygen N N f T y N (@)
S
. 2n 2m 2 S TfH HESH G B
H H H /N
nitro N c c
1trogen CH,, methane NH,, ammonia H,0, water
28 2p, 2 Dy 2p. }?

waww oo et
COARR w?s”&\/ A
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Poll Question 01
oo

Which one of the following series of species is correct in order of increasing bond

angle (O — N —-0)? \ [BUET’12-13]
)
AN AWV

(a) NO, < NO; < NOZ /

(b) NOZ < NO, < NO3

(c) NO, < NOF < NO, .

(d)ﬁOE<M<N(@ %@a\j”k;
¢ L Vo —

Wy R - @
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Determination of nature of hybrid orbital
D = e@e

x=1/2 [V+M-C+A] e\

x = Number of hybrid orbital

V = Number of e~ inthe v ell of central atom

M= Number of monovatént atom in the molecule/Radical number @ H F]
- Charge of catlonT "'ﬂd‘“& Oorpor N

A = Charge of anion

P = =

- 2 3 1 =2 |~ |
Hybridization sp sp P (/Sp3d ) & /Sp3d2 ) %ﬁfﬁ\
' ~Pentagonal

Geometric Trigonal Trigon L ———\ !
Shape of Tetrahedra _ Octahedr Bypyramidal

Molecule/ion Planar Bypyramidal
N N~
S—— \_/
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Geometric shapes of hybrid orbitals

oo
linear linear : ﬂ\)
bent or
angular
trigonal %i §
tetrahedral :
pyramidal trigonal octahedral
bipyramidal
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Geometric shapes of hybrid orbitals
oo

Regions of
Electron Arrangement Hybridization
Density
180°
A
: 120°
3 Trigonal planar sp? ‘r
4 Tetrahedral sp3 %‘
Trigonal 3
5 bipyramidal Eprd )%)
6 Octahedral sp3d? *

( ;
) i@W Chemistry 15t Paper
U Chapter 03 : Periodic Properties of Elements & Chemical Bond

GFITEliE g8 i @R




Geometric shapes of hybrid orbitals
oo

= W= Z _ '/L\
Rule-01: V=0, e=p-=P ﬂ"i K‘,’*Q
Monovalent atdms around central atom

NH,, H,0, PCls, BeFy, PCls, XeF,, XeF,, SF,

Jr NS SN
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Geometric shapes of hybrid orbitals
oo

Rule-02: _\

Divalent atoms around central atom \ﬂjsg
$0r,C02: 005803 6 o, Ll

Rule-03: P/ ‘) N\ 45% =
Both monovalent & divalent/@nﬂ(gground Central )/ >7

S W _
?grgl@waZ(X:()FJPOng} \IMB/ 1&&\&9 =D R

= 30 :
Za T ®—> °$//@N0C2

/l)\ —y
{ii@WQ\ Q7 :e//b \N°2 e o

GFITEliE g8 i @R
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Geometric shapes of hybrid orbitals
oo

e Swy 5&?”
Rule-04: \r’/l’i/cb A wk/kﬁ?&.» N
Hybridizatigg,dégionsw ¢ «> JANGAN
NHY CHf, H;0*  \ i%’c“*

2 00
5 & -\
et e ‘751\? )

Rule-05:

Hybridization of Anions
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Poll Question 02
oo

What is the shape of the ion NH} ? ‘b [SUST’16-17]

@1 s

a) linear

(b) triangular \evé /M x\
(c) tetrahedral

(d) trigonal pyramidal

(L& ’9

—

@@j
P ;L _ /g\?
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$+i§j
e ~”
S Qoo N /'b 0 (=5

 Write down tie name of shape of the IIowmg co pounds [BUET’16-17]

 Mention the h(xbrldlzatlon s@e of central atom of the following compounds:
“ (K] Fe(CN@ () SF,

7”7 v
$27 0 s
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Overlapping of Orbitals ‘V.B.T) Sigma & Pi bonds
@@ o -

v
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Counting sigma ‘o) & pi(1r) bonds

L L @c
CH-, = CH — CH-CHO CH;CN Lé‘% ’
2 2 ﬁ

DU’15-16 2-13
[ ]/ puU1213] _

O
§ 6\(\ < §\%S“:9\
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Poll Question 03
oo

In the following compound which carbons showybridization
H,C=CH - CH, — C = C - CH;4 <&

IV gQ‘D/*s \g:s\
(@)1&5 w\wp" \b{‘\v’\ x&

() 1&3 <
NEer Ty N’Orr A

(d)18& 4
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Hybridization of Orbitals
oo

Orbitals of same energy levels in an atom mixes with each other

To form same number of new orbitals with directiopal properti
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Hybridization of Carbons
oo

? == 8 B@S\Xd)\
¥

ARk 0

2px 2py 2pz :L/AT@[\

Carbon

2s

@D

-~
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Poll Question 04

oo S

\20
4\2

In sp? hybridized carbon atom what is the angle between sp? orbital and the p

orbital?

(a) 120° §
(b) 109.5° gy\q/

(c) 180° —

(d) 90° —

lop view

GFITEliE g8 i @R

_9%,

ap" [SUST’14-15]

side view
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Comparison between Sp:,spz & sp hybridization
eqQ ®

Sp5w0 B @9
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lonic character of covalent compound (Polarity)

oo
M
Q AEN=0 (Purely covalent) O ® O & G—» o
ﬁ — —
pure ionic partial covalent polar covalent pure covalent
EI AE.N ‘ (non-polar co-valent) @
\)\\ 45‘?/ = : @@

V {

0 AE.N>1.7 (Almost lonic) M _
05 O / e
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Covalent character of ioni‘: compound (Polarization)
@@ o
-

() Higher charge in cation or in anion.

Ce—

—
fourat
@ configuration %‘(Q/%
X I m o
Aokl o
2 28D 7

ol

ii) f cation and larger size of anion
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Poll Question 05
oo

/v
wf):;»

Which of the following is the correct thermal decomposition order? [DU’16-17]

%ﬁ SrC05 < CaCO; < MgCO, < BeCO,

7[(,b) BeCO; < MgC0O5; > CaCO5; > SrCO5 > BaCO; %
>Qc) BaCO; > SrCO5 > CaCO5; > MgCO5 > BeCO; a‘f X €)= 10X
en _

7(d) MgCO5; > CaCO; > Sr(:o3 > Be(:o3 > Bi;;\ ijx —
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Co- Ordlnate Covalent Bond

oo

Two necessary condif#ons ;or the formation of co-pfdinate lent bonds between two atoms,

molecules, ions or grpups are: @ LQ)J“

Ve

p or compound which contains
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NH; + BF; or, H:N: + B:F:

Co- Ordinate- Covalent Bond
oo

AN EAN

3+

H F

H :E:
[—! :F: I:I :.1:'::
:N:B:F:  or, H:N: — B:[: or, HyN —» BF; or, NH;BF, _
R i B [COMNH, )" ]

[Co(NH,),]*" Hexaamincobalt (iii) ion
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Finding different types of Chemical bonds in a compound

O ——=v (=2
<y
Amrgg%gm;h@iﬁe and Potassium rickanide is—formed by which types of
bond”? Mention their number. — - [BUET’00-01]
o 5y )
& w 2 % )
\V\ /" -

10 < o Qo g " 9%
(/&g\s Q})/‘7
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Poll Question 06
oo
- Q/WZ\

~ p
< (B S
How many bonds are there in [Co (I\E@C@

23 @}ﬁg
/@ 5515@

7 S /bfw

S TS ©
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Hydrogen Bond

The corresponding molecule should be with havingH-atan.
The other atom with H should be mor
The size of electronegative atom achee—i H should be

sufficiently small.
As Cl, Br, I, S, P etc. elements do not fulfill this conditions so they do not

form H-bond. (They are relatively larger in size).
It is to be mentioned that H- bond IS absent in HCI, HBr, HI, H, S, PH3 etc.

YV V V

_____ HY o 0 e g O g O

F—8 L _H5+ F8— o _H5+ FS—]
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Hydrogen Bond

O-hydroxy-benzoic acid

O — H,

C:O:
|

H

O-hydroxy-benzaldehyde
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Why water is liquid in normal condition but H,S Iis gaseous?

oo
H,0 : Liquid H>S : Gaseous
5 5 5* 5 5 5
H——0 === H——0 === ][—{) II—‘%
\Hﬁ* \ Hﬁ" Hﬁ"’
/\r)SV\éy
}l H-bond: Bunch of molecules \(K iscrete H, S molecule
\O§\ (Electronegativi: H=2.1, O=3.5 .. Pipole Creation) No H-bond
/
NS Aa3 c\)

U%
K0, Gy Sy
RS & ° - WM
S @Q%h S /,/\0% 7 P \%Qf_,p e
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Poll Question 07
oo

Which one is the geometrical structure of ice? [BUET’13-14]

(a) Monoclinic

(b) Cubic

(c) Rhombohedral
(d) Hexagonal
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Why does ice float on water ?
oo

] O’ :
H H i
0. :
O/ % /,H q\H‘U,fH‘DM\H H *IO'H,
, . —H 4 : : 0” .
_____ HYE— % n g 0% - . 80A—> OX H Covalent bo : ;
N\ N\ O...H Hydrogen b , H
H H 0. 98@&—:»&1 " T S N1
rP—H--- Molecular Structure H. o gl P H
- H H H

H @)’.
=1

\ _
%J‘ ~ RN “
v
A\\‘ / Liquid wat
é’sS\/ / Hydrogen bonds Hyrllg:lge:’ :oenrds
G are stable constantly break and re-form
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