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je N ature of Covalent Bonding



ture of Covalent Bonding

describe and give examples of
ordinate covalent bonding,
sonance structures, and
ptions to the octet rule.

-






How does H, form?




Covalent bonds

s hold on to their valence

way electrons to bond.
want noble gas configuration.

by sharing valence electrons with
other.

m By sharing, both atoms get to count the
- electrons toward a noble gas
configuration.



Covalent bonding

1as seven valence



valent bonding

as seven valence

Iso has seven



lent bonding
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lent bonding
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lent bonding



lent bonding

S seven valence electrons
also has seven



alent bonding

S seven valence electrons
also has seven

8 Valence
electrons



ovalent bonding

has seven valence electrons
M also has seven

8 Valence °
electrons F ¢
. o



ANS | A.Ie Covalent Bond is...

ng of two valence electrons.
1etals and Hydrogen.

Differen an ionic bond
ause they actually form
blecules.

O specific atoms are joined.

= In an ionic solid, you can't tell
which atom the electrons moved
from or to.

TO




A0W to show how they formed

jigsaw puzzle.

1 put the pieces together to end
with the right formula.

bon is a special example - can it
ly share 4 electrons?

2ctron promotion!

= Another example- show how water
is formed with covalent bonds.




Water

ch hydrogen has 1 valence
ectron

drogen wants 1 more

s 6 valence electrons

I'he oxygen wants 2 more

['hey share to make each other
happy




Water

leces together
rogen is happy

wants one more



ater

d hydrogen attaches
as full energy levels



Viultiple Bonds

es atoms share more than
valence electrons.

is when atoms
total) of

triple bond is when atoms share
e pairs (6 total) of electrons

= Table 16.1, p.443 - Know which
elements are diatomic (Oxygen?)



= CO, - Carbon is central
atom ( more metallic )

bon has 4 valence

= Wants 4 more

= Oxygen has 6 valence
electrons

= Wants 2 more



bon dioxide

1 oxygen leaves the
1ort, and the carbon 3



on dioxide

the second oxygen
xygen 1 short and the



on dioxide
lution IS to share more



on dioxide
lution IS to share more



on dioxide
lution IS to share more



on dioxide
lution IS to share more



on dioxide
lution IS to share more



on dioxide
lution IS to share more



rbon dioxide

olution Is to share more
double bonds




rbon dioxide

lution 1S to share more
ouble bonds
nt all the electrons In

ond
8 valence

electrons ° o

‘o ZIOt



rbon dioxide

lution 1S to share more
ouble bonds
nt all the electrons In

ond
8 valence

electrons

Q1 O:



rbon dioxide

lution 1S to share more
ouble bonds
nt all the electrons In

8 valence
electrons
o O

IIOZ



ow to draw them?

11 the valence electrons.
e total number of

| e all atoms happy.
tract; then Divide by 2
you how many bonds - draw

= Fill in the rest of the valence
electrons to fill atoms up.



xample

1 NHj, which is ammonia

- has 5 valence electrons,

(x3) valence
ants 2 (x3)

NHg3 has 5+3 = 8
NHg wants 8+6 = 14
(14-8) /2= 3 bonds

4 atoms with 3 bonds

M [ = [






1 valence elec , wants 2

as 5+4+1 =10
ants 8+8+2 =18
2= 4 bonds

3 atoms with 4 bonds -will require multiple
bonds - not to H however



"HCN

bond between each atom



8 electrons -
the 10 It has




8 electrons - ore to add
o on N to fill octet

H:C:::N:




Another way of indicating
bonds
) line to indicate a bond




ural Examples

m C has 8 e-

because each
e liNneis?2e-

@ same for N

= same for O



| ate Covalent Bond...

1e atom donates both
1 a covalent bond.




e Covalent Bond

atom donates both
covalent bond.



e Covalent Bond

atom donates both
covalent bond.



examples here



Jissociation Energies...

energy required to break
tween 2 covalently

dissociatio
ns unreactive

@ Sample: Calculate the k] to
- dissociate the bonds in 0.5 mol CO,

energy usually



esonance is...

than one valid dot
sible.

ways to draw

e (O;)
h one is it?
it go back and forth?

It is a hybrid of both, like a mule;
~ shown by a double-headed arrow




e molecules, it is
e to satisty the octet rule

O, has 17 valence electrons,
ecause the N has 5, and each O
ntributes 6

. @ impossible to satisfy octet, yet the
stable molecule does exist



xceptions to Octet rule

electrons as small,
ctrical charges

en paired, they cancel each
1, because they are spinning
pposite directions



ceptions to Octet rule

s in which all the
paired are called

eakvly repelled by external
gnetic field

magnetic- substances that
contain one or more unpaired e

= attracted to external mag. field



=xceptions to Octet rule

onfuse with
otism

raction of Fe, Co, Ni to mag. fld.

gen: possible to write structure
all electrons paired

ot true, because oxygen is
paramagnetic

'@ Another exception: Boron



1ding Theories

scribe t ecular orbital
ory of covalent bonding,
uding orbital hybridization.



ding Theories

pes of simple covalently
ded molecules.



olecular Orbitals are...

t apply to the overall
to atomic orbital

Bonding orbital - energy is lower
an the atomic orbitals from
1ich it is formed

= 2. Antibonding orbital - energy is
higher than what formed them




Violecular Orbitals

ond- when two atomic
bine to form the
ital that is

ond- the bonding electrons are
ly to be found above and
below the bond axis (weaker than
sigma)



ISEPR: stands for...

hell Electron Pair Repulsion
e dimensional geometry

1 the theory:
ence shell - outside electrons.

ctron Pair repulsion - electron
pairs try to get as far away as
possible.

"@ Can determine the angles of bonds.



VSEPR

e number of pairs of
ns both bonded and

onded pair are called lone pair.
- draw the structural formula
| +4(1) =8

= wants 8 + 4(2) =16

= (16-8)/2 = 4 bonds



VSEPR

= Single bonds
fill all atoms.

= There are 4
pairs of
electrons
pushing away.
= The furthest

they can get
away 1is 109.5”



4 atoms bonded

e 1S




rangles..

JH,) = 107°



. ivity values to
1ssify a bond as nonpolar
ralent, polar covalent, or ionic.



molecules together.



ond Polarity
bonding = shared

ctrons are pulled, as in a tug-of-
. between the atoms nuclei

equal sharing (such as diatomic
molecules), the bond that results
is called a nonpolar covalent bond




ond Polarity

o different atoms bond
there is an unequal

negative atom
ill have a stronger attraction,
d will acquire a slightly
gative charge

“mcalled a polar covalent bond, or
simply polar bond.




ond Polarity

chlorine acquires a slight
negative charge, and the
hydrogen a slight positive
charge



ond Polarity

tial charges, much less
1+ or 1- as 1n 10nic

H
ositive and minus signs (with

the lower case deltad” O )
denote partial charges.



ond Polarity

e shown:

g Cl

ow point the more
onegative atom.



arity continued

e in electronegativity is zero we

polar covalent bond

ifference in electronegativity is > 1.7 it
sidered” an ionic bond ???



Polar molecules

d tends to make the

as polar bonds, thus is a polar
ule.

molecule that has two poles is
called dipole




Polar molecules

of polar bonds on the
> entire molecule
oends on the molecule shape

bon dioxide has two polar

———¢ +—)

O0=C=0



FPolar molecules

't of polar bonds on the
olarity of the entire molecule
epends on the molecule shape

water also has two polar bonds,
ut the highly electronegatlve




AtTractions between molecules

> what make solid and liquid
ompounds possible.

alled van der Waal's
o two kinds:

spersion forces
kest of all, caused by motion of e
ses as # e” Increases

logens start as gases; bromine is
liquid; iodine is solid



Dipole interactions

n polar molecules are

h other.

ole interac happens in water

itive region of one water
ecule attracts the negative
lon of another water molecule.



2. Dipole interactions

polar molecules are

ich other.






Jipole Interactions
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e
5+ 2

Z
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/

ot 0 0% S~y



{ydrogen bonding

ctive force caused by
edto F, O, or N.

7 electronegative so
ipole.

very strong

ydrogen partially share with the
air in the molecule next to it.

@ The strongest of the intermolecular
- forces.



ydrogen bonding

rogen is covalently

nshared electron pair of another
onegative atom.

 hydrogen is left very electron
deficient, thus it shares with
something nearby



Hydrogen Bonding



Hydrogen bonding



actions and properties

ork solids- a special type of

ecular solid- melts very high or
all

- mdiamonds, SiC (used in grinding)



