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ChemQuest 17 

Name:  


 Date:  

 Hour:  

Information: Separating Charges

Examine Figure 1 below where there are three pairs of metal spheres that have different amounts of charge on them. The spheres in diagram C are closer than the others because they have the strongest attraction.

FIGURE 1: Attraction between metal spheres.

Diagram A
Diagram B
Diagram C
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Critical Thinking Questions
1.  Which would be harder to separate: the two spheres in Diagram A or the two spheres in Diagram

B? Why?

2.  Draw Bohr diagrams of the following atoms: lithium, nitrogen and fluorine.

3.  For each of the atoms in question two compare the attraction between the nucleus and the outer level of electrons. Which atom has the strongest attraction between the nucleus and outer electrons?

4.  Which would be more difficult: if you wanted to remove an electron from an atom of fluorine or from an atom of nitrogen?

5.  Would it be easier to remove an electron from lithium or nitrogen?

Information: Ionization Energy

The amount of energy that it takes to completely remove an electron from an atom is called ionization energy. The first ionization energy is the energy required to remove one electron from an atom’s outer energy level. The second ionization energy is the energy needed to remove a second electron from the energy level. The second ionization energy is always higher than the first

ionization energy. Because noble gases have eight electrons in their outer energy level, they are very stable and therefore it takes a very high amount of energy to remove an electron from a noble gas.

Critical Thinking Questions
6.  Which would have a higher first ionization energy: phosphorus or aluminum? (You may want to draw a Bohr diagram to help you determine the answer.)

7.  a) Phosphorus and aluminum are in the same row of the periodic table. Lithium, nitrogen and fluorine are also in the same row. Using your answers to questions 3, 4 and 6 what do you notice about the ionization energy of elements proceeding from left to right across a row of the periodic table? Does the ionization energy increase or decrease as you go across a period?

b) Explain  why you believe this trend exists.

8.  Draw a Bohr diagram of sodium. Do you expect the first ionization energy to be high or low for sodium?

9.  The second ionization energy of all elements is higher than the first ionization energy, but in sodium the second ionization energy is extra large. Considering the structure of the sodium atom explain why this might be. (HINT: after one electron is removed, what is sodium’s electron arrangement like?).

10. A certain atom in the third period has a third ionization energy that is unusually high. Using the same reasoning you used for question 9, name this atom.

Information: Trend in Ionization Energy in Groups

Consider the following figure of diagrams of two magnets that you wish to separate.

FIGURE 2: Separating Magnets

Diagram D
Diagram E

Critical Thinking Questions
11. Would it be easier to separate the magnets in Diagram D or those in Diagram E in Figure 2?

Assume that each magnet is attracted to the other and that the size of the attraction is the same. Take only the distance between magnets into consideration.

12. How does the distance between the outer level of electrons and the nucleus in phosphorus compare to the distance between the outer level of electrons and the nucleus in nitrogen?

13. Based on your answer to question 12, would it be easier to remove an electron from nitrogen or from phosphorus?

14. Nitrogen and phosphorus are in the same column on the periodic table. From your answers to questions 12 and 13 what happens to the ionization energy as you move down a column in the periodic table?
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