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5-3. 1

ELECTRON CONFIGURATION AND PERIODIC PROPERTIES (pg. 140)

1.  Elements are arranged in the periodic table according to their…

2.  In this section, the relationship between the…
ATOMIC RADII (pg. 140)

1.  One way to express an atom's radius is to measure the distance 
     between the nuclei of two identical atoms that are chemically 
     bonded together…

2.  ATOMIC RADIUS may be defined as one-half the distance
     between the…
PERIOD TRENDS (pg. 140-141)

1.  There is a gradual decrease in atomic radii across the second
     period from…

2.  The trend to smaller atoms across a period is caused by the 
     increasing…

3.  Atomic radii decrease from…
GROUP TRENDS (pg. 141)

1.  The radii of elements increases as you read…

2.  In general, the atomic radii of the main-group elements…
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5-3.2

IONIZATION ENERGY (pg. 143-146)

1.  An electron can be removed from an atom if enough...

2.  Using A as a symbol for an atom of any element, the process 
     can be expressed as follows...

· A   +   energy   (    

3.  An ION is an atom or group of bonded atoms that has a...

4.  A process that results in the formation of an ion is referred to as
5.  To compare the ease, with which atoms of different elements 
     give up electrons, chemists compare...

6.  The energy required to remove one electron from a neutral; 
     atom of an element is the...

7.  In general, first ionization energies increase across a...

8.  Measurements of ionization energies are made on…
9.  Ionization energies are expressed in units of...

10.  Ionization energy concerns only the loss of...

5-3. 3

IONIZATION ENERGY CONTINUED

PERIOD TRENDS (pg. 144)

1.  Group 1 metals lose electrons most easily and have the lowest...

2.  This ease of electron loss is major reason for the…
3.  In general, ionization energies of the main-group elements...

GROUP TRENDS (pg. 144-145)

1.  The main-group elements, ionization energies generally...

REMOVING ELECTRONS FROM POSITIVE IONS

(pg. 145-146)

1.  With sufficient energy, electrons can be removed from positive 
     ions as well as from...

2.  The removal of a second, third, and fourth electron from an 
     atom are referred to as the...

3.  The second ionization energy is always higher than the first, the 
     third is always...

4.  Each successive electron removed from an ion fells an 
     increasingly stronger effective...
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Name_______________________   
Date__________   Partner____________________


Exp. B-4  Periodicity: Properties of Oxides

· Purpose: Relate experimental results to the positions of the elements in the Periodic Table and generalize trends.

Introduction

Some oxides produce acidic solutions when they dissolve in water.  These oxides are classified as acidic oxides, and they are the primary cause of acid rain.  Other oxides produce basic solution when they dissolve in water.  These oxides are known as basic oxides.  In general, nonmetal oxides produce acidic solutions and metallic oxides produce basic solutions.

To classify oxides as acidic or basic, the solubility of the oxide must be tested in both a strong base and a strong acid.  If the oxide is more soluble in a strong base such as sodium hydroxide, the oxide is classified as an acidic oxide.  If the oxide is more soluble in a strong acid such as hydrochloric acid, the oxide is classified as a basic oxide.  Those oxides that dissolve in both an acid and a base are called amphoteric oxides.

In this experiment you will investigate the properties of a number of oxides.  From your observations and the relative positions of the oxides in the periodic table, you can generalize group and period trends in these properties.

Procedure

1.  Place a small sample (about the size of an apple seed) of magnesium 
     oxide, MgO, into a dimple of a well plate.  Add deionized water until the 
     well is half full.  Stir the solution with a stirring rod.  Add 3 drops of 
     universal indicator solution.  Record the color of the solution, the pH and 
     the nature of the oxide solution in Data Table 1.

2.  Repeat step 1 using calcium oxide, CaO.

3.  Add the carbon dioxide solution, CO2, to a dimple of the well plate until 
     it is half full.  Add 3 drops of universal indicator solution and record your 
     results in Data Table 1.

4.  Repeat step 3 using the sulfur dioxide solution, SO2.

5.  Add a small sample (about the size of an apple seed) of chromic oxide, 
     Cr2O3, into two of the dimples of a well plate.  Add 20 drops of 6 M  
     NaOH to one dimple and 20 drops of  6 M  HCl to the other dimple.  Stir 
     the solution with a stirring rod and record your results in Data Table 2.

6.  Repeat step 5 using zinc oxide, ZnO.

· Data Table 1

	Oxide Used
	Universal Indicator Color
	pH
	Nature of oxide (acidic, basic, or amphoteric)

	MgO


	
	
	

	CaO


	
	
	

	CO2


	
	
	

	SO2


	
	
	


· Data Table 2

	Oxide Used
	Solubility 

in 6 M HCl
	Solubility 

in 6 M NaOH
	Nature of oxide (acidic, basic, or amphoteric)

	Cr2O3


	
	
	

	ZnO


	
	
	


Questions

1. For the oxides tested, make a horizontal list of the group numbers of the elements forming the oxides, starting with Group 2.  Write the formulas of the tested compounds under their group numbers.  Under each formula, write whether you found the oxide to be acidic, basic, or amphoteric.

2.  What is the general trend in the properties of the oxides from left to right across the 
     periodic table?

     ___________________________________________________________________

     ___________________________________________________________________

3.  From what you have learned in this experiment, predict whether NO2 is an acidic or a 
     basic oxide.  Explain your answer.

     ___________________________________________________________________

     ___________________________________________________________________
5-3. 4

ELECTRON AFFINITY (pg. 147-148)
1.  Neutral atoms can also...

2.  The energy change that occurs when an electron is acquired by 
     a neutral atom is called the atom’s...

3.  Define AFFINITY: 

4.  In your own word describe what electron affinity would be...

5.  Most atoms release energy when they...

· A   +   e-   ----->   

6.  Some atoms must be “forced” to gain an electron by the 
     addition of...

· A   +   e-   +   ENERGY   ----->   

PERIOD TRENDS (pg. 147)
1.  Among the elements of each period, the halogens (Group 17)...

2.  In general, electron affinities increase across...
GROUP TRENDS (pg. 148)

1.  As a general rule, electrons add with greater difficulty...
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5-3. 5

IONIC RADII (pg. 149-150)

1.  Positive and negative ions have specific...

2.  A positive ion is known as a...

3.  The formation of a cation is caused by the loss of...

4.  If an electron is lost from an atom its atomic radius...

5.  A negative ion is known as an...

6.  The formation of a anion is caused by the addition of...

7.  If an electron is added to an atom its atomic radius...

8.  Cations are smaller and anions are larger than the...

PERIOD TRENDS (pg. 149-150)

1.  Within each period of the periodic table, the metals at the left 
     tend to form cations and the nonmetals at the upper right…
2.  Cationic radii in the same main energy level...

3.  Anionic radii (Groups 15-18) in the same main energy level...

GROUP TRENDS (pg. 150)

1.  There is a gradual increase of atomic radii down a group for…
5-3. 6

VALENCE ELECTRONS (pg. 150)

1.  Chemical compounds form because electrons are…
2.  Electrons available to be lost, gained, or shared in the formation 
     of chemical compounds are referred to as...

3.  For main-group elements, the valence electrons are the 
     electrons in the outermost...

ELECTRONEGATIVITY (pg. 151-152)

1.  Valence electrons hold atoms together in...

2.  LINUS PAULING, one of America’s most famous chemists, 
     devised a scale of numerical values reflecting the tendency of 
     an atom to...

3.  ELECTRONEGATIVITY is a measure of the ability of an atom 
     in a chemical compound to... 

4.  Electronegativity is a property of atoms in compounds and thus 
      differs from ionization energy and electron affinity, which are 
     properties of...

5.  The most electronegative element is...

PERIOD TRENDS (pg. 151-152)

1.  In general, electronegativities tend to...

2.  Electronegativities tend to either decrease down a group or...
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5-3. 7

PERIODIC PROPERTIES OF THE d- AND f-BLOCK ELEMENTS (pg. 153-154)

· In general, the d- and f-block elements vary less with less regularity than do main-group elements due to the presence of electrons in incompletely filled d and f sublevels in the atoms.

ATOMIC RADII (153)

1.  The atomic radii of the d- and f-block elements generally...
IONIZATION ENERGY (154)

1.  As they do for the main-group elements, ionization energies of 
     the d- and f-block elements generally...
2.  In contrast to the decrease down the mine groups, however, the 
     first ionization energies of the d- and f-block elements 
     generally...
ION FORMATION AND IONIC RADII (pg. 154)

1.  The order in which electrons are removed from all atoms of the 
     d- and f-block elements is exactly the...

2.  Electrons in the highest occupied sublevel are always...
ELECTRONEGATIVITY (pg. 154)

1.  The f- and d-block elements also follow the general trend for 
     electronegativity values to increase as...

