CHAPTER 4.3: VSEPR THEORY

THE SHAPE OF MOLECULES:

· We already know how to represent bonding in covalent compounds using electron-dot formulas.

· Electron-dot do not represent the actual shapes of molecules, but instead are 2-dimensional.

· In 1957, Gillespie and Nyholm, developed a model for predicting the shapes of molecules.

· 3-D character is explained by VSEPR Theory (Valence Shell Electron Pair Repulsion Theory)

The fundamental principle of the VSEPR is that the bonding pairs and lone, non-bonding pairs of electrons in the valence level of an atom repel one another and arrange themselves in space in such a way that they are far apart as possible.

· The orbital for each electron pair is positioned as far apart as possible from the other orbitals.

· The effect of this positioning minimizes the forces of repulsion between the electron pairs.

· A lone pair (LP) will spread out more than a bond pair.

· Therefore, the repulsion is greatest between the lone pairs (LP-LP).

· Bonding pairs (BP) are more localized between the atomic nuclei, so they spread out less than lone pairs.

· Therefore, the BP-BP repulsions are smaller than the LP-LP repulsions.

· The repulsion between a bond pair and a lone pair (BP-LP) had a magnitude intermediate between the other two.

· Henceforth:       

LP-LP > LP-BP > BP-BP

· Read over the Summary Page 243: VSEPR Theory

· Use the VSEPR Theory only to examine the shapes of molecules for only covalent bonded molecules.

IONIC BONDING:  

· Is non-directional

· Ions arrange themselves in an ionic solid to maximize attractions between opposite ions and to minimize repulsions between like charged ions.

COVALENT BONDS:
· Are high directional

· They do not form with equal ease in all directions.

Remember: 

· non-bonding e’s take up more space than bonding e’s (they are closer to only one nucleus).  

· Bonding e’s are simultaneously close to two nuclei.

· Small region of space between the nuclei.

Read page 243- 249

· Using the VSEPR Theory

· Shapes of Molecules

· Multiple Bonding in VSEPR Models

· Molecular Geometry Research

BONUS ASSIGNMENT:

· Explore the Issue page 250

· Vitamin C Controversy

Practice Problems: Page 250

        Questions #1 (a) (c) (e), 2 (b) (d) (e), 3 (b) (c) 

         Hand in: #6

Predicting Molecular Shape: (these will help you)

1. Draw a preliminary Lewis structure of the molecule based on the formula given.

2. Determine the total number of electron groups around the central atom (bonding pairs, lone pairs and, where applicable, account for the charge on the ion).  Remember that a double bond or a triple bond is counted as one electron group.

3. Determine which one of the five geometric arrangements will accommodate this total number of electron groups.

4. Determine the molecular shape from the positions occupied by the bonding pairs and lone pairs.

Practice Problem:

Determine the molecular shape of the hydronium ion, H3O+.  

Solution:

Step 1:

· draw a possible Lewis structure for H3O+.

Step 2:

· the Lewis structure shows 3 BP’s and 1 LP.  That is, there are a total of four electron groups around the central O atom.

Step 3:

· the geometric arrangement of the electron groups is tetrahedral.

Step 4:

· for 3 BP’s and 1 LP, the molecular shape is trigonal pyramidal.

CHECK YOUR ANSWER:

   This molecular shape corresponds to the VSEPR notation for this ion, AX3E.  

Question:

1. Determine the shape of SiF62- using VSEPR theory.

