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Lab – Graphing Periodic Properties

Introduction
The periodic law states that when the chemical elements are placed in order of increasing atomic number, their properties repeat in a periodic (predictable) manner.  In this exercise elements numbered 1 (hydrogen) through 20 (calcium) will be studied by graphing their atomic number and different properties--atomic radius, first ionization energy and electronegativity.
Objectives

1. Graph data on x-and y-axes.

2. Interpret constructed graph for the periodicity of properties.

3. Generalize group and period trends of atomic radius, first ionization energy, and electronegativity
4. Predict properties of atoms based on the learned trends.

Materials

Excel or other statistics software

Hand in one lab per pair (groups are no bigger than 2!).  With the conclusion questions typed out.
Procedure

1. Complete this lab using excel or some other form of statistics software.

2. Orient the graph to landscape, label the horizontal axis “Atomic number” and number it through 20.  (There is no element with atomic number zero.)
3. Label the left vertical axis “Atomic radius” from 0 to 240 pm, picometers.  (A picometer is 10-12 meter.)

4. Plot the data from the table provided. 
5. Connect the data points, DO NOT draw a smooth curve or line of best fit/regression line.

6. Create a second graph again using Atomic Number on the horizontal access.  Label the vertical axis “First ionization energy” from 0 to 2400 kilojoules/mole.  The kilojoule is a unit of energy.  The mole is the SI unit of amount and, in this case, is equal to 6.02x1023 atoms of that element..

7. Plot the data from the table provided. 
8. Connect the plotted points.
9. Create a third graph again using Atomic Number on the horizontal access.  Label the vertical axis “Electronegativity” from 0 to 4 no units!  
10. Plot the data from the table provided. 
11. Title all of your graphs including labeled axis and units where applicable!
12. Answer the questions for your conclusion.  While answering the questions please keep in my the structure of an   atom and all it’s subatomic particles.
Conclusions – Research your answer but please use your OWN words
1. What is atomic radius and how is it measures?  Please use your own words.

2. What are the atomic numbers and element names of the three largest atoms (the “mountain peaks”)?

3. To what group number and name do these elements named in question #1 belong?

4. In general, across a period, the size of an atom  INCREASES / DECREASES.  (circle answer)

5. In general, down a group, the size of an atom  INCREASES / DECREASES.  (circle answer)

6. What is ionization energy a measure of?

7. How would the value of an atoms first ionization energy compare to the value of an atoms second ionization energy?  Explain your reasoning.

8. Looking at the second graph, what are the atomic numbers and elements names that have the greatest first ionization energies (the “mountain peaks”)?

9. To what group number and group name do these elements named in question #5 belong?
10. In general, across a period, the first ionization energy of an atom  INCREASE / DECREASE. (circle)

11. In general, down a group, the first ionization energy of an atom  INCREASE / DECREASE. (circle)

12. How do the atomic radius (average distance from the atom’s center to its outermost electron) and first ionization energy (energy needed to take that electron away) of an element seem to be related?  Explain.
13. Answer the following questions based on the information and trends you have learned.

a. Estimate the atomic radius of rubidium if potassium’s is 227 pm 
and cesium’s is 265 pm. 


b. Estimate the atomic radius of selenium if germanium’s is 122 pm 
and arsenic’s is 120 pm. 


c. Estimate the first ionization energy of iodine if chlorine’s is 
1251 kJ/mole and bromine’s is 1140 kJ/mole. 


d. Estimate the first ionization energy of scandium if calcium’s is 
599 kJ/mole and titanium’s is 658 kJ/mole. 


14. What is the definition of electronegativity? Please use your own words!

15. Why are their no units for electronegativity’s?  What element is the concept based around?

16. What is the difference between the term Electronegativity, and Electron Affinity?  Please use your own words.

17. In general, across a period, the electronegativity of an atom  INCREASE / DECREASE. (circle)

18. In general, down a group, the electronegativity of an atom  INCREASE / DECREASE. (circle)

19. While the tables says Helium, Neon and Argon have an electronegativity of 0.00 experimentally NO DATA on their electronegativity’s has ever been collected.  Explain a reason why.

	Atomic number
	Atomic radius (pm)
	1st ionization energy (kJ/mole)
	Electronegativity (no units!)

	1
	37
	1312
	2.20

	2
	31
	2371
	0.00

	3
	152
	520
	0.98

	4
	112
	899
	1.57

	5
	85
	801
	2.04

	6
	77
	1086
	2.55

	7
	75
	1402
	3.04

	8
	73
	1314
	3.44

	9
	72
	1681
	3.98

	10
	71
	2081
	0.00

	11
	186
	496
	0.93

	12
	160
	738
	1.31

	13
	143
	578
	1.61

	14
	118
	786
	1.90

	15
	110
	1012
	2.19

	16
	103
	1000
	2.58

	17
	100
	1251
	3.16

	18
	98
	1521
	0.00

	19
	227
	419
	0.82

	20
	197
	599
	1.00


Source: Chemistry and Chemical Reactivity, 4th ed.,  Kotz & Treichel, (1999


