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What is Chemical Bonding?

*Chemical Bonding-force that holds atoms together.

« Atoms share or lose/gain valence electrons.

«Atoms share or lose/gain electrons to be stable!

» Full valence shells = 8 valence e” = stablity!

e This is the “ ’-rule of 8!

Sharing e~ = covalent compounds
oLose/gain e = lomic Compounds




Formation of lons from Metals

® Metals lose electrons to become stable

® Metals form + 1ons = cations

Sodium ion, Na*




Formation of Sodium lon

Sodium atom Sodium ion
Na°® - e- I \F-
1s2 2522p° 3st 1s2 2s22p°
2 +8 + 1 2 + 8 (Nee conf)
11 p* 11 p?
11 e 10 e

0 17



Formation of Magnesium lon

Magnesium atom Magnesium ion
*Mg*® - e —> Mg?*
152 2522p6 352 1s? 2s°2p°
2+ 8+ 2 2 + 8 (Nee conf)
12 p* 12 p*
12 e- 10 e

0 2"



_earning Check

Write the ion for each of the following:
A. 12p" and 10 e

B. 50p* and 46 e-

C. 15p* and 18e-



Predicting Cation lonic Charges

Group 1: Lose 1 electron to form 1+ ions

H* Li* Na* K




Predicting Cation lonic Charges

Group 2: Loses 2 electrons to form 2+ ions

Be* Mg** Ca** Sr2* Ba*




Predicting Cation lonic Charges
Group 13:Loses 3

B3+ Al Ga3 electrons to form
3+ ions




Predicting lonic Charges
Group 14:Loses 4

Sn* Pb*  Electrons




_earning Check

A. Number of valence electrons in aluminum
1) 1e 2) 2¢€ 3) 3e

B. Change in electrons for octet
1) lose 3e 2) gain 3 e 3) gain5e

C. lonic charge of aluminum
1) 3- 2) 5- C)



Formation of lons from Nonmetals

® Nonmetals gain electrons to become stable

® Nonmetals form - 1ons = anions

Oxygen Ion 2-



Predicting lonic Charges
N> Nitride Group 15: Gains 3

P3- Phosphide electrons to form
As3-  Arsenide 3- ions




Predicting lonic Charges
O% Oxide Group 16: Gains 2

S2- Sulfide electrons to form
Se?- Selenide 2- ions




Predicting lonic Charges
F'~ Fluoride  Br'- Bromide Group 17: Gains 1

CI" Chloride I~ lodide  lectron to form
1- ions




Predicting lonic Charges
Group 18: Stable

Noble gases
form ions!




lonic Bonding — occurs when 1ons form an
electrically-NEUTRAIL compound
by transferring electrons

Sodium and chlorine > Na* CI" > NaCl
but
Calcium and nitrogen = Ca“* N* = Ca;N,
Why? 2



Write the formula unit for the 1onic compound
IS formed between these atoms:

Example: Calcium and nitrogen
A. Aluminum and bromine
B. Potassium and oxygen

C. Lead(1V) and sulfur
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How lonic Bonding Works

The negative and positively-charged ions are attracted to
each other (like a magnet).

lonic bonding —2 types

1 Metal 1on + 1 Nonmetal 1on
or

1 Metal ion + 1 Polyatomic ion



$
®

Sodium Chlorine
atom atom
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lonic cmpds form
Sodium ion (Na*) crystal lattices!

Chloride ion (CI) Repeating pattern
Copynght 1938 by John Wiley and Sens. Ine. All nghts reserved Of + & -




lonic Bond

e Between atoms of metals and nonmetals with
very different electronegativity

* Very STRONG attraction to each other.
 Produce charged ions when separated.

. NaCl Molten or dissolved Na+ + Cl'

_ CaC|2 Molten or dissolved Ca2+ + 2 C|




lonic Properties

— Conductors of electricity if molten or dissolved.
* Electrolytes!

— Have high melting point.
—High boiling points.
— Solids! Hard, rigid, brittle.




Formula Cation Compound Name

FeCl, (Fe3) iron (111) chloride
cocl
I I tin (1V) fluoride
I D lead (1) chloride
Fe,S; —
oo
I I Lead(I1)fluoride
CrQO; -

Cr,0; I




Polyatomic Ions - 8.3

NO;
nitrate ion

NO,-
nitrite ion




Oxyion Nomenclature

Sodium Sulfate
Na“ and SO,
Na,SO,

Iron (111) hydroxide
Fe™ and OH"
Fe(OH),

Ammonium carbonate
NH," and CO, ~*
(NH,),CO;



® Step 1- write cation then polyatomic
® Step 2 — Charges must equal zero!!!

“Cross the charges” if they don’t cancel out.

® Step 3-- Use parentheses for multiple polyatomic ions

Write the formula for each ionic compound.

copper(11) bromide Cu*2Br'= CuBr, -..(don’tshow 1’s)

aluminum nitrite Al L= AI(N02)3

barium hydrogen carbonate Ba+?;H=@%;l = Ba(HCO,),




Naming lonic Compounds




METALLIC BOND

bond found In
metals; holds metal

atoms together

very strongly



Metallic Bondln -8.4

‘ o Positively
A charged ions

Formed between atoms of mef
A very strong attraction
Electron cloud around nuclei

"
Good conductors at all states AN
I ‘8 A,

Lustrous, ductile, at s=a-vtg

Very high melting points



Metals Alloys

Metals do not combine with metals. They form
alloys which is a solution of a metal in a metal.

Examples:

o Stainless steel - iron with chromium
 Brass - copper and zinc

* Bronze - copper with tin and ...

e Pewter - tin with copper, antimony, tin, ...



Formula Weights

« Formula weight Is the sum of the atomic
masses.

« Example- CO,

e Mass,C+0O +0O
12.011 + 15.994 + 15.994
43.999



Practice

Compute the mass of the following compounds
round to nearest tenth & state type of bond:

NaCl;

23 + 35 = 58; lonic Bond

C,He;

24 + 6 = 30; Covalent Bond

Na(CO,),;

23 + 2(12 + 3x16) =123; lonic & Covalent



