Molecular Model Exercise

Introduction

The identity of a molecule or polyatomic ion is uniquely specified by the chemical formula, chemical bonds, and molecular structure of the molecule or polyatomic ion.  In this laboratory, molecular models will be constructed for a number of molecules and polyatomic ions on the basis of the dot formula and VSEPR.  From these models, the molecular shape will be determined and the polarity of the molecules assigned.

VSEPR predicts the geometry of the electron groups about a central atom.  For molecules and polyatomic ions following the octet rule, there are three basic geometries:  linear, trigonal planar, and tetrahedral.  These geometries also define the molecular shape about the central atom.  The possible molecular shapes are:  linear, bent, trigonal planar, trigonal pyramidal, and tetrahedral.  There are more shapes than orientations about a central atom because molecular shapes are based on postions of atoms and  do not include non-bonding pairs of electrons.  This difference is important because experiments that are sensitive to molecular structure determine the molecular shape and not the geometry about the central atoms.

An example of a property of a molecule that is sensitive to molecular structure is polarity of the molecule.  Molecules can be either  polar (have a dipole) or non-polar (do not have a dipole).  Whether a molecule has a dipole or no dipole can be determined from the molecular structure of the molecule.  To have a dipole, a molecule must satisfy two conditions:  1)  must have a polar covalent bond and 2)  cannot have a totally symmetric central atom.  A totally symmetric central atom is a central atom which has all electron groups bonded to the same atom or group of atoms.  It should also be noted a molecule with no dipole has either non-polar covalent bonds only or a totally symmetric central atom.

The assignment for this laboratory is to write the dot formula, construct the molecular model, and determine the molecular shape and polarity (dipole or no dipole) for each of the following molecules or polyatomic ions.  Note, with the exception of hydrogen, the atom listed is the central atom in all of the moleucles or polyatomic ions.

1)  NH3 

2)  CS2 

3)  NO2–
4)  PCl3 

5)  H2S 

6)  CCl3H 

7)  SO32–
8)  CH2O 

9)  NO3–
10)  N2O

