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Choapter 4 : Chemical bondmﬁ
Lesson 15 : ‘Types of bonds
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As we Know ; Chemical Compounds are formed by chemical

Combinakion "bond?ng" between their akoms | put  HOW 77
* Types of Chemical bonds :
N~ AN AN
Bond Tonic Covalent Metallic
1.Element | Metal 4+ Novimetal | Two nonmekals Mekals

2. Bondinj

. EXQmp\e

e~ transfer from

metal (\ow TE) %o

nomeletal (h’\\jh EA)
Thus, ele ckrostatic.

othraction between

Cation and anion

+ —
Na C\

Cation  Aniom

shorins of €18
between the two
nonmetal s (h‘\ah
EA) , Thw
atfrackion Hhrough

sh ored eleckrons.

H20

waker

“Nuclei in sea of

Vvalence electrons
ave Shaveé os
Poo\ bekween the

metc\ d)(oms §

eleckrons”
“Eleckron Sea Model"
Na s,

Sodium mektal

* Class\’%caticm of Covalenk bonds @
N S Y VO ST 2 Y Vo S e T P e e

They are three different types of Covalent bondinﬂ based on

the no. of shaved eleckrms -
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Covalent \oond. Single Dovble Triple
4. No. of .
Shared €71s Two Four i
20 N0< 0" N L—er rmree
Shared e~ Le
Pairs
3. No. of Sins\e. Dovble ‘_r;ip\e.
Lines Line Line ine
A. EXOYYIP\GS H=H ; C=C | 0=01; =0 N=N ; c=N
| ==
C-H;H-Cl] €=C ; C=N C=C

\/\./W\
In Scn e,ra{ -

The type of bonclinj vsed 15 4he suitable way for the
otom +5 reach "Ocket rule” (or the noble qas e ®n¥i8vratfm).
€~8.
80: 15” 2821?-!'.'.)/-l 8o No.of Valence eleckroms = 6
(G\T\Np No. €A)
So, Oxjﬂen atom makes bond in sych way thatk it qains two

elecktrons Lo reach the ‘ockek rule

ains 2 e~

8 2 2 4 ionic band o=
3 \ o z é
O : 1S 9% 2p O:18* 2s 2P
Shori\r\so‘ e octel
Covalenkt bond
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% Lewis Representations :
NANA TN ANANANANANANY

Lewis strucktures allow us *o easily See the number of
valence eleckrons in an atom. Lewis notation wses two
doks ( dvet} to represent o pair of electrons
Q-S-
go . 1872 2\'31-l Valence eleckrns = 6
Thus;
Lewis structure for Q-otom T1s - AKX

I\ N.B.y Dots mPr‘eAeﬂ\: the electrons that the element could
lose and emply Spaces indicate the electrons Hhat are
needed to &a’ris{\j the ocket rule .

Examples::

Li Be B -C- N+ :F* :Ne:

(Put the eleckrons f.’rsH/ 57'27’2. +hen malke Pair:l)7>

“Two elemenks not Sulo'jec\: to Qckebvule : H & He
because +\nc\{ have onlxl ome E-level of mox e~ Capadb =2

H " h\{émﬂeﬂ Can o’n\y \OSQ Y Sa.iﬂ oNMe C‘QC&NT"
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x kewis strucbures $or iomic Compounds :
"\/V\/\/-\/\/\/\/\/\./\N\/\/\./\/\/\/
Lewrs structure represents ionic bonc\‘\r\j by moving eleckron
dots From metal Lo nonmetal, where Hhe \ewis struckure of

a“‘\o.“ 1S us\jq\\\{ W(;HCn n me«Ke\:S WI.‘\'V\ C‘harse‘ mn —‘ks Uppe/r

ri Sh\: Corner -

...-----_* e I . + o, S
K )2 Ny NG :}
i bondin pe
2,3,8,1 2,3,% 3 2,%,8 2,8,3
Both are’ oclkek’

Ancther example;
T.OY\'\C Compovnd o—g Sodmm and Su\-Fur needs ‘two Na- o\:o-ms ond
Gne S_otowm, Explain Why 22

Na-atom must lose one valence eleckron to obtain "Ocket *, and.

S._ atomnm 27 Jain ‘tw‘o elccl:m-ns 'to obkaif) "OC£Qt'
lTP_)us; Two Na-atoms are needed to Combine with ome S-cr[:om.
oni ) -
" e I n;. Bfndnn + = +
2 Ng ¥4 =6 < > Na :S: ] Na
& Transfer .o

% Lattice Energy :
\N\/\NW\/'\/\/\/ P »
Ions are arrangcd in a pm‘fern CrUsf:al laHiCe.

where the C*ﬁsl:cd l..aH'l'ce Maximizes a’ﬁ'racb'dns between Cafians

ancl anions lead?nj 'l‘.o MmMore Stable arfangemenl:-

exkra skabimj of Cszl:aI latice is measured as " Lottice Enersy".
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N.B.

Lottice EnereY increases with -

3 IhCrcOSMj the Charae on the ion.

X DQCrcosind the size of ion.

= LaHiCe eneray s the eﬂefaxl needed ‘\:Q sepora’ce. a mole O‘F
\/\/\/WW\./\/

a solid ionic Compomncl into iks aaseowx ons .

Qo What are the pmpert?es o-f— ionic Compounds 7
AO

— Physical Properties:  a- high melting poinkts > 300°C.

b. h:s\n \00'1\31(\3 Po“\n‘:s.
C. Hard and briftle Solids.
- Solid ionic Compounds :

a. Al are Cﬁska\\ine. ot yoom ’ce.m-pera*:ure_.

b. o\on": Ccmducl: e\ec\:ric,:\'.d / \ou\: n \;quid
ckoke ey are s\:mﬂj e\ec_\:m\d\'e "Conduckors
Ci Lic.lv‘nd Stc\?es aore ‘\‘hevma\ insu\o‘l:ors .

— Solubility of Tomic. Gompounds :

Many So/ia’ ionic Compouno/s are Solvble in wate.
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Chopter 4: Chemicol Bonding
Lesson 16: Factors AFFecl:inS Bond Type

s Inkroduction :
NS A~
Oxygen and Sulfur (Gmup 6A) form Covolent

Compounds with hydregen in atomic rokio 4:2 ( H20 % HzS).

However, their reactivi\:Y s quite dJdifferent (st is ynore w.ac.\::m) 2

Reactivity depends on :

L. “Type of bonds within +he Compound-

2. polority .

3. Bond energy ((energy requirced to break the loonds) .

4. Energy requ'wcd o Se.pam\:e the molecules .

# Covalent anchnﬂ & Lewis Structures :
NS T S A NN A A NN

Molecular Compoends Conkain Covalent bonds (o{- shared e\cc\:mns)-
Lewis +heov3 mpwxn\:s e Covalenk bonds by drawing he
ne'\ah‘oor'\ns otoms to Share e .pairs *to obtain octek rule (or
duet for hyc\maeny .

Exomple; wakter HzO0

Lewis struckures lewis Struckures for
for atoms wmolecule
2 Ho To .O . > H.o Q . H

Bonding Pair of Lone Pairs of e-'s

Lone Pairs of e-'s / octet
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Example;  Dictomic Halogen Molecules

L ewis skyuckure - :El-

|

:C‘ :C..‘: or

Q. Draw Lewis Skwckure for Ha amolecule ?

H + "." > i §

'E\:

:C‘f‘_él 4 Both are Octet

- H—H

or

H obeys avet rule

* Lewsis Struckures for Mu\{-ip\e bonds :
NN SN SN AN A A AN
Oxygen:

lone poir

25 s Sherin A v e ari b 7y 98 ol
20+ & .Q. '_*o J :0:0: ——)-Sh . 102032 or :0=0:
2 of 2 s Aee 2es
Not Fully skoble ) bma;{ Both 0-ahoms
(othl:) pa;rss are oclel
Nitrogen : (Double\oomd)

DML

N TN 5. SN e Ne

Not octet

sNZIN:  or

:N=N:

(mip \e lbond )
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* Efectronesatfvffj : (E.N.)
D I e N N DN A
IE is the relative o‘oi\itj of atoms to attract

Shared electrons.
N.B.
1. EN (nonmekal) > EN (mekal)
2. F-otom has 4he highest EN_ valve ( 4.0) while Cs and
Fr aboms have +he lowesk EN-valve (0.7).

3. As EN difference increaser as 4he bond polarity increasen.

H\o . Hes+ o+ 5= —

e 3 H—F o H—F

2 E/ecl:mneaaf:fvil:y values and Trends in periodic +oble :

>

H R . He
220 Electronegativity increases across the period
L | 8e Blc|n|o]F|ne
092 | 157 204 | 255 | 304 | 344 § 392
oA Na | Mg alsi|le|s]|ala
Electronegativity 03 | 13 160 | 19 | 209 | 258 | 336
decreases down K|C|sc|n|v]c|m|re]co|m|cu|lza]ca|ce|as|se|er]w
the group 0L 10 | 136156 163 1166 155|183 )18 | 1 19 165 | 181 | 201 | 298 | 255 | 296 | 30
Ro| St | Y | Zr {[Nb|Mo| Tc J]Ru|Rh|Pd|Ag|Cd]in]|Sn|Sb|Te| I | Xe
0821095 | 122 133 ) 16 |26 ] 19 22 | 228 ) 22 |93 | 165 | 178 | 196 | 205 | 21 266 | 26
Glea|w|w|T|w|R|os|w|pt|a|Hg| n|eo|s]|rol|a]r
v 079 J0g5| W 3 15 236 | 19 22 22 22 24 19 18 18 19 20 22
Fr | Ra | Ac
07 L] LR
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* Eleckmnesa\:’wik\\j & Bond Po\ari‘:j :
et N, Nt NN TN TN TP ]

4 The bond polarifij depends on the elements’

elec L’mnedatfvi kres,

Y
¥ v ¥ ¥

AEN=0 AEN = 0.1-04 AEN=0.5-119 AEN= 2.0
- Pure Covalent Nonpolar Covalent Polar Covalent - (Izmg s
(Equo‘ sharinj of e."-') ek 5= . .:o -: )

i Na ClI
eg H—H Cl—Br H—Cl -
AEN=0 AEN= 0.2 AEN = 0.96 AEN= 2.23

% Bond Energies :
N\/W\/V\/\M/

The amount of energy, in gaseows skate, Hrak ik taKes to break
1 wmol of a bond in o Cmpomd.
In seneml. Chemical reactions involve breakinj of bonds in reackonks and

'maKinj new bonds in products.

Breaking the bond
takes 242kJ/ mol of energy

Making the bond

releases 242kJ/ mol of energy page No. (Q)
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In general, the more electrons two atoms share, the stronger the covalent bond.

C=C (837 kJ) > C=C (611 kJ) > C—C (347 k)
C=N (891 kJ) > C=N (615 kJ) > C—N (305 k)

* Trends in bond strcndi'h:

bonds get stronger

i
DD across the period DPrD
bonds get Bond Energy increases B

e g .
weaker x
L d S e o] e g
down ED?B??@@EDD@
the column e el e e
bl | < A AT

PPrDPPPDPDDUDDD
PPPPrPPPrPrrDDD

% Bond Leng'H')s -
ANANANAANAANAANNY

Bond Lcn3++) is the distance between +he nuclei of bonded atoms .
In Senero‘.,
lewis theory predicts thot the more eleckrons Ltwo atom share, the
shorter the bond should be when C.ompor'ms bonds of liKe aotows.

Bond length : C=cC < C=C < c—=C
(Pm) (120) (134) (154)

Bond Length for halogens :

F-F £ c1—=C < Br—Br & 1—I
(143) (199) (22%) ( 266) Page No.
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4% Trends in bond length ¢

By Comparing the average bond length
of a bond between two particular atoms in a varieky of Compounds.

Trends in Bond Lenghts

=

51 Bond Le ecreases across
s |||[BB woreid F
Length L
increases - ? BEEEWPEP By
=
DOP 0D
o d
o

x Bond length decreasea across the period:
c-ETWe-N S cub

154 147 143 pm

4 Bond length increases down the grovp : >
F—-F < Cl —ClI < Br—Br
144 193 228 pm

% In se,nera\, os bonds qet longer , they alse qet weaker.
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