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LAB – MOLECULAR MODELS

LAB 26

INTRODUCTION:

Most of our learning is in two dimensions.  We often draw representations of molecules on flat paper.  Two dimensional representations include electron (Lewis) dot structures and structural formulas.   In Lewis dot structures, dots represent valence electrons.  A pair of dots is used to represents a pair of electrons in a single covalent bond.  The hydrogen molecule is shown as H:H.  In structural formulas, a single covalent bond is represented by a straight line.  The same hydrogen molecule is represented by H – H.  These structures written with lines representing bonds are called Kekule structures.  Although such models help us to understand the structure of molecules, flat models do not give us the three-dimensional view necessary for an accurate mental picture of most molecules.

In covalent molecules, single, double, and triple bonds form between atoms.  Dot structures show a double bond as two pairs of shared electrons and a triple bond as three pairs.  Kekule structural formulas use two parallel lines for a double bond and three parallel lines for a triple bond.  In some cases, the atoms are arranged in straight chains.  At other times, the chains are branched out.   Still others take the form or a ring (circular shape) of atoms.

Sometimes a given molecular formula might represent more than one compound.  For example, C2H6O represents both ethanol and dimethyl ether, compound with different structural formulas and very different physical and chemical properties.  Substances having the same chemical formula but different structures are called structural isomers.

Scientists who determine the structure of molecules often start with molecular model kits similar to the one you will use in this activity.  Complicated molecules such as DNA, deoxyribonucleic acid, are most often shown in three-dimensional models. With these models, we can better understand how atoms of the molecule interact.

Computer modeling is also a useful way to study the structure of molecules.  You will use a computer program to look at another class of compounds, ionic solids.  In these solids, formulas represent the basic unit of the solid, which then repeats itself over and over, creating the crystalline solid.   These ionic compounds consist of ions held together by electrostatic attractions.  
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LAB – MOLECULAR MODELS

LAB 26 – PRELAB QUESTIONS
Directions:  Draw the Lewis Dot Diagrams in the space provided.
Molecular Formula



Lewis Dot Diagram (ball & stick model)

PF5





AsH3

XeBr4

SO2

BrF3

BrF4-1

NH4+1

Model Building with Covalent Compounds.

1.  
Obtain a molecular model kit and look at the contents.   Identify the atoms that will be 
represented as follows.  List the color used for each element.  Knowing what element 
looks like makes it easier to use the model kit.

	ATOM
	NUMBER OF BONDING SITES
	COLOR

	Hydrogen
	1
	

	Oxygen, Sulfur
	2
	

	Carbon
	4
	

	Group 7 elements
	1
	

	Nitrogen
	3
	


2.
Draw a Lewis dot structure for each of the following molecules, and then build a model 
for each one.   There is only on structural formula for each.  When you are satisfied 
you have the correct structure, sketch it on the report sheet.  Try to represent in your 
sketch the three-dimensional nature of these models.


a.  water  H2O


b.  methane  CH4

c.  methanol   CH3​OH                            
d.  carbon tetrachloride  CCl4
e.  ammonia  NH3
f.   hydrogen chloride  HCl

3.
For the following molecular formulas, there can be more than one arrangement of the 
atoms.  For each one, draw a Lewis dot structure for as many different structures as 
you can, and then build them.  Sketch a structural formula for each isomer on the 
report sheet.



a.  butanol    C4H9OH


    b.   dichloroethane    C=2H4Cl2
4.
All of the models of molecules so far include only single bonds.  The following group of 
molecules contains single, double, and triple bonds.  Draw the dot structure, build the 
model, and sketch the structural formula for each. The springs in the model kits will 
come in handy for building models with double and triple bonds.

a.  carbon dioxide
CO2

b.  nitrogen gas
N2

c.  hydrogen cyanide  HCN


d.  butene 

C4H8

e.  butyne

C4H6

f.   benzene

C6H6










has a ring structure

Report Sheet
	MOLECULE
	LEWIS DOT STRUCTURE
	3-D DIAGRAM

	
	
	

	Water


	
	

	Methane


	
	

	Methanol


	
	

	Carbon Tetrachloride
	
	

	Ammonia


	
	

	Hydrogen Chloride


	
	

	
	
	

	Butanol

  (4 isomers)


	
	

	Dichlorethane

   (2 isomers)


	
	

	MOLECULE
	LEWIS DOT STRUCTURE
	3-D DIAGRAM

	
	
	

	Carbon Dioxide


	
	

	Nitrogen


	
	

	Hydrogen Cyanide


	
	

	Butene


	
	

	Butyne

	
	

	Benzene


	
	


Questions:
1.
A model of the molecule silicon tetrachloride, SiCl​4 , might look similar to the model 
you constructed for methane, CH​4 , but the substances are very different.  What are 
some of the limitations of models for representing molecules.

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

2.
Cyclobutane has the same formula as butene, 


but the name indicates a structure where the 


carbon atoms are connected in a ring.  


Sketch this compound in the space to the right.
3.
Why is model building useful for studying chemical bonding ?
._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

4.
Why are computer models of molecules useful ?

]
._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________

._________________________________________________________________________
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