


Electrons

Most chemical bonding takes place using only valence

electrons.

Use the diagrams/models found on the following slides to
B help you complete the missing mformatlon
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hemical Bonding
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Name:

Protons:
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Chemical Bonding

2.
Name:

Protons:
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Chemical Bonding
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Forming lons and lonic Bonding

An ionic bond is a bond that Ionic Bond
forms when electrons are
transferred from one atom to
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@ MNegative Electrons

Na- Sedium
Cl-Cholerine
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Forming Positive lons

Here's How It Works: During chemical changes,
a sodium atom can lose its 1 electron in the
third energy level to another atom. The filled sec-
ond level becomes the outermost level, so the
resulting sodium ion has 8 valence electrons.

Sodium atom (Na) Sodium ion (Na“)

11+  protons 11+  protons

11— electrons 10— electrons
0 charge 1+ charge

Here's How It Works: During chemical changes,
an aluminum atom can lose its 3 electrons in

the third energy level to another atom. The filled

second level becomes the outermost level, so the
resulting aluminum ion has 8 valence electrons.

Aluminum atom (Al)  Aluminum ion (AP)
13+  protons 13+  protons
13—  electrons 10— electrons

0 charge 3+ charge
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Forming Positive lons

Ll

Use the diagram to help you form a
positive ion.
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Forming Positive lons

Use the diagram to help you form a
positive ion.

d.

' Atom:

 __ Protons




Forming Negative lons

Here's How It Works: During chemical changes, Here's How It Works: During chemical changes,
an oxygen atom gains 2 electrons in the second a chlorine atom gains 1 electron in the third
energy level from another atom. An oxide ion energy level from another atom. A chloride ion
that has 8 valence electrons is formed. Thus, its that has 8 valence electrons is formed. Thus, its
outermost energy level is filled. outermost energy level is filled.

Oxygen atom (0) Oxide ion (0%") Chlorine atom (Cl) Chloride ion (CI7)
8+ protons 8+  protons 17+  protons 17+  protons
8— electrons 10— electrons 17—  electrons 18— electrons
0 charge 2—  charge 0 charge 1— charge
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Forming Negative lons

Use the diagram to help you form

a negative ion.
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Forming Negative lons
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Use the diagram to help you form
a negative ion.
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Sodium atom Chlorine atom Sodium ion Chloride ion

i (a cation) (an anion)

Sodium chloride (NaCl)

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.




' ' ' i P W

d 0 0 W W\

lonic Compounds

Use the example from the previous slide to help you diagram

the ionic bonding between following elements.

k= «&-thhlum and Chlorlne



lonic Compounds

Not all atoms ionically bond in a one to one ratio. The
example below shows a two to one ratio of chlorine to
calcium.




' ' ' i P W

d 0 0 W W\

lonic Compounds

Use the example from the previous slide to help you diagram
the ionic bonding between following elements.

11 Sodlum and Oxygen

LR - .
» \. -f’- — ':_-, - \ . - - Nt

P fh " QX-'V’,‘. (e '::-’:z‘ "'”“ "" \\-o — ”"". ~ '.L‘\ :‘: .
A\ s ~,. ay | | rl: o

’_a' UT | ' t EQ' q&k 5-5 J“ " ‘.‘ ~

\ . - - \ _b..o



' X (1 1 t )
I 0 L1

Covalent Bonding

A covalent bond forms when
atoms share one or more pairs
of electrons. When two atoms

s of nonmetals bond, a large

: xacmount of energy is needed for
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Covalent Bonds and

Electron-Dot Diagrams

One way to represent atoms 3

and molecules is to use Na sodium
electron-dot diagrams. An

s electron-dot diagram is a

& model that shows onIy the ——
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Covalent Bonds and |
Electron-Dot Diagrams

i Numbers 15-50:

" "
N |

amples from the prewous sllde tp help “"-‘?;'-f“—

i - . _‘_,_(-4.
' v ‘—ﬂ ‘W\( - "“" Y \r-‘ "'\-

: : . P e ¥
N O w-.\ r: A s :a )] Ve Q 3 _-_ ) a r_.~r.~?ﬁ‘.\!=§‘./e,-’ lary -
\ -7 : “'A"‘ T e o "‘-‘?,&'4;:-'\":_-?‘.'? T iy be "

- » - , ==



Demonstrating Covalent Bonding usig
Electron-Dot Diagrams

The oxygen atom shares one of its electrons
/ with each of the two hydrogen atoms. It now
has its outermost level filled with 8 electrons.

This electron-dot diagram
for water shows only

h h — the outermost level of
Each hydrogen atom shares its ot o ench akar

1 electron with the oxygen atom. But you still see how the
Each hydrogen atom now has an atoms share electrons.
outer level filled with 2 electrons.
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Additional Examples of Covalent
Bonding using Electron-Dot Diagrams

hvyvdrogen
molecule

2 hyvdrogen
atoms

fluorine
molecule
- 2 fluorin —

X atoms
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Covalent Molecules .

Use the example from the previous slide to help you diagram
the covalent bonding between following elements.

‘.of,-\ i

J5L~I-.Lydrogen and FIuorme

\.ﬂ\v “ Q.g‘_& " \\-"_rp‘..'b
- .a;-,-.-g R Y
e S AR ST e A= rrn
- - - - o ""s\
> ™ . i —— A -



' ‘v i 14! ' X ') ! th W

! ' I 0 0 U

Covalent Molecules .

Use the chemical formulas below to help you diagram the

covalent bonds.
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Chemical Bonding |

Congratulations!

You have completed the Chemical Bonding Chapter and are
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