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1.
Which is larger, O or C?  Explain.


Carbon is larger; oxygen has more protons than carbon pulling the electrons closer to the nucleus.

2.
Ar and Cl- are isoelectronic.  Explain.  Explain why Ar and Cl- are not identical.


Ar and Cl- are isoelectronic—they have the same number of electrons, 18.  However, they differ in their number of protons—resulting in different chanrges.

3.
List the following elements according to their atomic size:


Ar
Cl
O
B
Li
H
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4.
List the following species according to their size:
Li
Li+

Li+ is smaller (it has no 2s electron).

5.
List the following species according to their size:
O
O2-

O2- is larger, is has two more electrons than O while both have the same number of protons (8).

6.
Select ten elements at random from the PTE.  Arrange them according to atomic size--note any conflicts that cannot be resolved according to the periodic trends.

[image: image2.wmf] 


7.
Select ten elements at random from the PTE.  Arrange them according to their IE (ionization energy)--note any conflicts that cannot be resolved according to the periodic trends.
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8.
Select ten elements at random from the PTE.  Arrange them according to EA--note any conflicts that cannot be resolved according to the periodic trends.
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9.
What is IE?  Give an example.  What is EA (electron affinity)?  Give an example.

Ionization Energy (or Ionization Potential) is an energy term. It refers to the process of cation formation. The definition states that Ionization Energy is the amount of energy required to remove the highest energy electron from the valence level of an atom. Because energy must be put into the system, the process in endothermic. Consequently, from an energy point of view, this is an unfavorable process. Atoms in the upper right hand corner of the Periodic Chart have the largest IE. values and the elements in the lower left corner of the Periodic Chart have the lowest IE. values. Because the elements in the lower left corner need the smaller amounts of energy to form cations, these elements are usually found as cations in chemical process. The elements in the upper right corner, on the other hand, need larger amounts of energy to form cations. Therefore, they are not usually going to appear as cations. A sample equation of the Ionization Potential process is as follows.

Li + IE → Li+ + e-
There are additional Ionization Potential terms, such as 2nd IE., 3rd IE., and so on. This refers to the sequential removal of electrons from an atom. There will be one IE. value for each electron that at system has.

Electron Affinity is a measure of the desire or ability of an atom to gain electrons. It is an energy concept. The formal definition states that Electron Affinity is the amount of energy released when an electron as added to an atom. Most atoms tend to lose energy when they gain electrons. Some atoms do not. Those that do not tend to appear in the lower left corner of the Periodic Chart. The concept of Electron Affinity tends to be viewed as an exothermic process. The elements located in the upper right corner of the Periodic Chart have the high EA values while those in the lower left corner have the low EA values. This is interpreted as meaning that elements in the upper right corner are usually found an anions while those in the lower left corner are usually not found as anions. A sample equation of the EA process would be as follows.

F + e- → F- + EA

"Electronegativity is the power of an atom when in a molecule to attract electrons to itself." The electronegativity will depend upon a number of factors including other atoms in the molecule, the number of atoms coordinated to it, and the oxidation number for the atom. There are a number of ways to produce a set of numbers which represent electronegativity scales. The Pauling scale is perhaps the most famous. 

He noticed that the bond energy E(AB) in a molecule AB is always greater than the mean of the bond energies E(AA) + E(BB) in the homonuclear species AA and BB. His argument was that in an "ideal" covalent bond E(AB) should equal this mean, and that the "excess" bond energy is caused by electrostatic attraction between the partially charged atoms in the heteronuclear species AB. In effect, he was saying that the excess bond energy arises from an ionic contribution to the bond. He managed to treat this ionic contribution by the equation: 

E(AB) = [E(AA) E(BB)]1/2 + 96.48(A - B)2 

in which E(AB) is expressed in kJ mol-1 (1 electron volt, 1eV, = 96.48 kJ mol-1) and A - B represents the difference in "electronegativity" between the two elements, whose individual electronegativities are given the symbols A and B. Using this equation, Pauling found that the largest electronegativity difference was between Cs and F. Pauling set F arbitrarily at 4.0 (today, the value for F is set to 3.98) and this gives a scale in which the values for all other elements are less than 4 but still with a positive number.

