Ion Intro:  Bonding & Nomenclature

~bird’s eye view~

(Chemistry:  Matter & Change, chapter 8.2)

A. Charges on atoms (Objective 8.6; 8.1.2 )

B. Atoms are rarely found as solo, unattached atoms.  The reason atoms are rarely found alone is because when an atom has a neutral charge, this neutral charge makes the atom unstable.  To achieve stability an atom needs a full, valence, electron shell.  Atoms tend to become stable by _______, _______ or sharing electrons to achieve full ________ shells.

1. When atoms lose or gain electrons they are called _________.

a) When an atom ionizes by losing one or more electrons then it has an excess of ________ and therefore has a _______ charge.  Ions with a positive charge are called _________.  The amount of charge on an ion depends on how many electrons it lost.

b) Na tends to ionize by losing _____ e- .  When Na ionizes, it produces a _________ [name the ion] with a charge of ___________. 

c) Mg tends to ionize by losing _____ e- .  When Mg ionizes, it produces a _________ with a charge of ___________. 

d) Al can ionize by losing _____ e- .  When Al ionizes, it produces a _________ with a charge of ___________. 

e) When an atom ionizes by gaining one or more electrons then it has an excess of ________ and therefore has a _______ charge.  Ions with a negative charge are called _________.  The amount of charge on an ion depends on how many electrons it lost.

f) Cl tends to ionize by gaining _____ e- .  When Cl ionizes, it produces a _________ [name the ion] with a charge of ___________. 

g) Oxygen can form an ion by gaining ____ e-.  When it does, it produces a __________ with a charge of ___________.

3.
Atoms not only gain and lose, but can ________ electrons too.  When atoms share electrons, instead of giving and taking electrons, they form ________ bonds.  We will learn about covalent bonds after we study ionic bonds.

A. II.
Ion Makers (8.1)

	B. The periodic table


	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. Instructions

2. In the periodic table above, write in the atomic symbols for only the metalloids (or the semi-metals).

3. Draw a heavy (dark) line indicating the separting line between metals and non-metals.

4. Shade the block that has the groups with the uniformly lowest height.  This is the transition metals.

a) Remind yourself of the 5 group names we learned earlier but do not label them on this diagram.  Just record them below for memory sake:

b) __________________

c) __________________

d) __________________

e) __________________

f) __________________

III. Ionic Bonding

A.
Ions do not form in isolation.  Ions form when an atom that has a tendency to take electrons removes an electron from an atom that tends to give electrons.  This occurs because the transfer of the electron(s) makes both atoms more _______________.

B.
The products of ion formation are a cation and an anion:

1.
The cation is always a __________ ion

2.
The anion is always a __________ ion

3.
The electron exchange causes release of a large amount of ____________.

C.  Resulting ions have opposite charges

1.
Cations and anions have opposite _____________ charges

2.
Electrostatic charges result in strong ___________ or ___________ forces
3.
Strong attraction makes resulting ionic compounds very strongly bonded.  These strong chemical bonds (ionic bonds) give ionic compounds characteristic physical properties:

a)
as solid [re: shape]


___________________________________________


___________________________________________

b)  as solids [re: hardness]


___________________________________________


___________________________________________

c)  melting point


___________________________________________

d) boiling point


___________________________________________

e)  solubility


(i)
Excellent solubility in __________ solvents.


(ii) 
Poor solubility in __________ solvent.
f)  conductance (electrical):

(i)
as dry solid: _______________________________________
(ii)
when dissolved: ____________________________________ 
g)  Ion solutions
(i) When ions are dissolved in solution, they form an _____________ which is a god conductor of electricity.
D.
Lattice energy

1. 1.
Ionic compounds form _____________ [noun]
2.  The strength of the ionic bonds makes the crystals very strong.  Breaking the bonds requires putting in the same amount of energy that was released during ion formation.  This energy is called the lattice ________________.

3.  A more _____________ lattice energy means stronger bonds between ions.

4.  The strength of the bonds is directly related to the size of the ions; 


a)  __________ with smaller radius exert a stronger force

2. 
b)  __________ with larger radius exert a stronger force

3. Questions
4. What is an ionic bond?

5. How does an ionic bond form?

a. Describe the loss and the gain of electrons, then give the unit formula for the following ionic compounds:

b. Sodium and nitrogen

c. Lithium and oxygen

d. Strontium and fluorine

e. Aluminum and sulfur

f. Cesium and phosphorus

g. List three physical properties associated with ionic bonds.

6. What is lattice energy?

7. Why is the lattice energy value written as “negative?”

	Data table showing ionic compounds and their lattice energies.

Lattice energy (kJ/mol)
	-1032
	-852
	-815
	-761
	-926
	-786
	-752
	-702
	-813
	-717
	-689
	-649


	compound
	Lif
	LiCl
	LiBr
	LiI
	NaF
	NaCl
	NaBr
	NaI
	KF
	KCl
	KBr
	Ki



8. Graph the data above, into the graph below (use graph in landscape orientation).

9. What pattern do you find in the lattice energy data?  Using the graph you made to describe the relationship between ion size and strength of electrostatic attraction between ions?  Support your answer with specific numbers from your graph. 
10. Why does the radius of an ion affect the strength of its electrostatic force?

Unit Objectives

8.6  Knows that the number of electrons in an atom determines whether the atom is electrically neutral or an ion (i.e., electrically neutral atoms contain equal numbers of protons and electrons; a positively charged atom has lost one or more electrons; a negatively charged atom has gained one or more electrons)

8.1.2 Describe the formation of ionic bonds by electron loss and gain

8.1 Illustrate and explain the formation of ionic, covalent & metallic bonds

8.1.1 Name and write formulas for some common ionic, and molecular compounds, using the Periodic Table and a list of ions

8.1.5 Describe the oxyacids, oxyanions, specifically (NO3-,ClO3-,CO32-, SO42-PO43-)

8.1.6 Name and write formulas for some common polyatomic ionic compounds (CuSO4 , CaCO3 ect)

8.1.3 Teach multivalent metals (limit to 4 simple metals- Cu,Fe, Sn,Pb) including writing formulas with roman numerals and the suffix “ous” and “ic”

8.1.7 Describe metallic bonding as a positive ion lattice in an electron ‘sea’ to explain malleability and conductivity

8.1.4 Describe the formation of single covalent bonds and the formation of diatomic gases (O2, N2, F2) and explain why Nobel gases (Ideal gases) are monatomic (stable octet)

Ion formation reaction








(_____ atom) + (_______ atom)		(_____) + (_____) + energy











