 SEQ CHAPTER \h \r 1The Contoured Table
Modeling Atomic Radius

Background:

Modeling is used extensively by chemists.  Models perform several functions, notable among them illustrating a given set of conditions.  This laboratory will concentrate on illustrating atomic radius.  Atomic radius can be defined in several different ways.  For the purpose of this laboratory atomic radius is defined as half the distance between the center of the nuclei of two like covalently bonded atoms, and is intended to reflect the size of the atom.

In this laboratory atomic radius will be converted to model radius.  To do this use the following technique: The conversion scale is 1.00pm = 0.25mm.  If the radius of an atom is 290pm the model radius is obtained as follows:ADVANCE \d 16
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Purpose:
In this laboratory the student will be able to build a three dimensional model that illustrates the trend in atomic radius of the representative elements on the periodic table.  Use this model to memorize the trends that exist in atomic size as one moves across a row or down a group in the periodic table.  Explain these trends in terms of shielding electrons, electron energy levels and nuclear charge.

Hypothesis:

Discuss with your partner, and make predictions in response to the following:

1. What happens to the size of the atoms as one moves down a given group of the periodic table?

a. Propose an explanation for this trend.

2. What happens to the size of the atoms as one moves across a period, from left to right on the periodic table?

a. Propose an explanation for this trend.

Materials:

Eight drinking straws, one micro-well tray, one pair of scissors, a 3.00cm  piece of masking tape and a metric ruler.

Procedure:
(This laboratory should be performed in groups of two)

1. Observe the short side of the micro-well tray and count the number of micro-wells on this side.

a. Compare this number to the number or groups of the representative elements.  Are they the same?

b. Try fitting a drinking straw into one of the micro-wells.  Does it fit?

i. Can the micro well tray and straws be used to illustrate the atomic radius of the representative elements?

2. Place the tape on the desk and put the following information on it:

a. A title such as “Atomic Radius of the Representative Elements.”

b. The scale to convert from atomic radius to model radius.

c. Your and your partner’s name.

i. Stick this tape at the bottom of your model, leaving a column of at least six micro-wells at the top.  Do not place it on the underside of the tray.
3. Starting with the largest atom, working to smaller and smaller ones, use the table of Atomic Radii of the Representative Elements to convert the atomic radius to model radius using the technique outlined in the background.

a. Once a model radius is calculated, cut a straw to this length, and place it in the same relative location for that element in the micro-well tray.

Atomic Radii of the Representative Elements
	Element & Radius in pm

	H

37
	
	
	
	
	
	
	He

40

	Li

152
	Be

111
	B

88
	C

77
	N

70
	O

66
	F

64
	Ne

70

	Na

186
	Mg

160
	Al

143
	Si

117
	P

110
	S

104
	Cl

99
	Ar

94

	K

231
	Ca

197
	Ga

135
	Ge

122
	As

121
	Se

117
	Br

114
	Kr

109

	Rb

244
	Sr

215
	In

162
	Sn

140
	Sb

141
	Te

137
	I

133
	Xe

130

	Cs

262
	Ba

217
	Ti

171
	Pb

175
	Bi

146
	Po

150
	At

140
	Rn

140


(Table from: Herron, JD, D.V. Frank, J.L.Sarquis, M. Sarquis, C.L. Schrader, D.A. Kukla, Chemistry (Lexington Massachusetts: Heath, 1996), P. 379 & Brady, J.E.  and J.R. Holum, Chemistry the Study of Matter and its Changes, (New York: Wiley, 1993) P. 203.)

Analysis:
A. Was your hypothesis about the trend in atomic radius as one moves down a group correct?

B. Was your prediction as to the trend in atomic radius as one moves across a period correct?

Conclusion:

III. Explain the trend observed in atomic radius as one moves across a period in the periodic table in terms of nuclear charge, shielding electrons and energy level of electrons.

IV. Explain the trend observed in atomic radius as one moves down a family of the periodic table in terms of nuclear charge, shielding electrons and energy level of electrons.

Critical thinking: Although you have observed a trend in atomic radius as one moves across a row in the periodic table and as one moves down a column, and explained these trends, can you think of things that may counteract these trends?  If so, list and explain how each would counteract the trend.
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