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lon Formation

Na ------eeemee > Na* + e-
1572572p©3s? 1s?2572p°

[ >
15%2522pf3523p* 15225%2p°3523p®

lon Formation

1572572p®3s? 15725%2p°

isoelectronic with Neon

1522522p©3523p*s 1522522p3523p°

isoelectronic with Argon

lonic Bonding

e Electrons are transferred from ametalto anon-metal
e Held together by strong electrostatic force

e High Melting points

lonic Bonding

e Metal Non-metalbonds:

Ca?* 2Cl- ---—--> CaCl,
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Covalent Bonding

e Electrons are shared (Not lost or gained)
e Usually between two non-metals

e Low Melting points

H)+(H ) e (H(H

hydrogen  hydrogen H,
atom tom

Covalent Bonding

e Why are Fluorine F2 and Hydrogen Hz2 diatomic?

monatomic gas

diatqon;c gas @
& 0O

OOO O
QO@@@

neon (Ne) hydrogen (H,)

Covalent Bonding

e Goal: Central atom(s) achieve noble gas configuration
Consider only valence electrons
Pair up all electrons (each pair =1 bond)

Hydrogen atoms require a duet, others = octet

hydrogen  hydrogen H,
atom atom

Lewis Structures

e Hydrogen H,: each has one valence electron
He oH
When paired, each Hshares aduet.

FluorineF,: each Fatom begins with 7valence electrons
oo oo e oo
SFSFS o SF—FQ
e oo e oo

When paired: each Fshares an octet
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Lewis Structures

:C?:

e Oxygen has 6 valence electrons

e Each Hydrogen has 1 electron H,

Lewis Structures

e Ammonia NH;:
N has 5 valence electrons,
H has 1 valence electron
H: N H o H—-N—H

|
H H

Lewis Structures

e Carbon dioxide CO,

C- :0:

Carbon has 4 valence e- Oxygen has 6 valence e~

0=C=0.

Lewis Structures

e Nitrogen gas, N,

Each N has 5 valence e-

N Q» or {N=N:

8e~ 8¢
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Lewis Structures

e Draw dot structures for the following:
C.F,
HCN

PCl,

Lewis Structures

e Draw dot structures for the following:

SRS
‘.\C=C/
C.F, LA
H—C==N:
HCN
it
PCl; fo

Lewis Structures

e Draw Lewis dot structures for the following molecules:

OF,

c.cl,

C2H2

Lewis Structures

e Draw Lewis dot structures for the following molecules:

OF, B
(R,

c.cl, KN = o
/O

CZHZ

H—C==C—H
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Polyatomic lons

e Positive or negative charge indicates loss or gainof
electrons:

e Hydroxide ion [0 H]- one extra e

H
e Ammonium ion [H:N:H]* one less e

Polyatomic lons

e Draw Lewis dot structures for the following ions:

NO,

CN

Polyatomic lons

e Draw Lewis dot structures for the following ions:

RO
I
N

NO,- o
-o-.
CN {C=N:
. o 00
Ny I N=—N=—N:

Polarity

e Most chemical bonds not 100% ionic or 100% covalent

e Polar covalent bond:
Polarity depends on Electronegativity difference

~ charge

&% charge
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Electronegativity
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Polarity

e H,0

AEN = 3.5-21=14  O-H polar covalent bond

H H
3_:§|')\8; (I)\/H Polar

Polarity

e Octane CgHyg

AEN =2.5-2.1=0.4 C-H pure covalent

Miscibility
e Oil
and
Water
oil
Polar and non-polar do not mix

——water
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Molecular Geometry

Count the number of bonds

+ nonbonded pairs = 2, 3, 4

Electron-group
structure
Four
P
Bent

electron
groups | Wolecular
shape

fetrahedral
Electron-group
Three structure
electron
—_—

lects

OrOUPS | Motecular P oS
shape Trigonal plan: Bent
Electron-group Key:

o | stuctre >

electron Lone pair V

rou

9rOUPE | piotecular G | Bonding electron 0
shape group

Linear

Molecular Geometry

e Methane
® ¢- s
CO ® o é
® H Ny

Tetrahedral

MolecularGeometry
e Ammonia NH3

.f\?
H\\\'N N~ H %
K4

Trigonal pyramidal (tetrahedral)

Molecular Geometry

e Ethene C2Hy4

e Multiple bonds count as one

sssssss

Trigonal planar
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Molecular Geometry

e Acetylene C2H2

linear

Molecular Geometry

e Predict the molecular geometry for:

CH,OH
C.H,

CZHZ

MolecularGeometry

e Predict the molecular geometry for:

i H
CHSOH Hf(lifo/i
,L B
C.H, ) c=C¢ ’
H H
C2H2

H—C=Cc—H

Molecular Geometry

) o wH

e Predict the moleculargeometryfor:«naaQ <109.5°
H H S

“H\\\ \o/

CH,OH "7T7~.°= y
i LN
tetrahedral
H\ /H H 1210 H
C.H, i 118°(§;:' c‘g
H H \
H H
trigonalplanar
CZHI
H—C=—=C—H 180 °
Ty
linear H—C=c—
180 °
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Molecular Geometry

e Predict the molecular geometry for:

H.CO
CH,C,H

N,O

Molecular Geometry

e Predict the molecular geometry for:

H.CO

o—O0

H H

CH,C,H
HsC —C=C—H

N.O

o= gp 9
N=—/N—/7O0




