Review Sheet




CHM 1045
CH 7,8,9,10
CH 7:

1. 4 Quantum numbers

a. Principal Q#, n

i. n = 1,2,3,…

ii. Size and energy level of orbital

b. Angular-momentum Q#, l

i. l = 0 to (n-1)

ii. Three D shape of orbital

iii. l = 0      s orbital

 
l = 1      p orbital


l = 2      d orbital


l = 3      f orbital

c. Magnetic Q#, ml
i. Spatial orientation of orbital

ii. ml = -l to +l

iii. s orbital = 0

p orbital = -1  0  1

d orbital = -2  -1  0  1  2

f orbital = -3  -2  -1  0  1  2  3  
d. Spin Q#

i. Spin of electron

ii. Clockwise = + ½,  ( 

iii. Counterclockwise = - ½   (
Example:  Find the 4 quantum numbers for the following

1. Sulfur, S

Z = 16
1s22s22p63s23p4
Last electron  draw last valence orbital, 3p4   
((   (     (
n =  3  (from 3 shell)

l = 1  (p orbital)

ml = -1  (first position in p orbital)

ms = - ½   (electron going down)
2. Orbitals
a. Shapes

b. s orbitals hold 2 electrons and are spherical 

c. p orbitals hold 6 electrons, are degenerate (1/2 fill all suborbitals and then pair up), look like an infinity sign

d. d orbitals hold 10 electrons, are degenerate, look like 4 leaf clover

e. f orbitals hold 14 electrons, are degenerate, look like 2 d orbitals put together

CH 8:

1. Electron configuration

a. Fill using diagram
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b. Remember to half-fill degenerate orbitals (p,d,f) and then pair up electrons

c. Be able to draw diagram and configuration

d. Be able to draw noble gas abbreviation

e. If atom has a charge do you know where to add electrons or take them away?

Example:  For the following draw the electron configuration, diagram, and noble gas abbreviation

1. phosphorus, P  




Z = 15 

Electron config = 1s22s22p63s23p3
NG abb = [Ne]3s23p3
Diagram

((

((
((   ((     ((

((
(   (     (

1s

 2s
        2p

 
 3s
     3p
2.  Fluoride ion, F-



Z = 10
Electron config = 1s22s22p6
NG abb = [Ne]

Diagram

((

((
((   ((     ((



1s

 2s
        2p

 

3.  Iron III, Fe3+



Z = 23

Regular Fe has 26 electrons:  Electron config = 1s22s22p63s23p64s23d6
Fe3+ has lost 3 electrons, remember to take them from the valence shell first!!! (4s)  

Electron config = 1s22s22p63s23p63d5
NG abb = [Ar]3d5
Diagram
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1s

 2s
        2p

 
3s
     3p

(    (     (     (  
(  
              3d
2.  Atomic radii, size, be able to use periodic table to tell me what is bigger


Example:  Which has a larger atomic radii?



Cl or Cl-


Na or Na+
3.  Ionization energy, Ei
The amount of energy needed to remove the highest-energy electron from an isolated neutral atom in the gaseous state
Use periodic table to tell me what has a higher ionization energy

Example:  Which has a higher ionization energy, in other words which is it more difficult to steal an electron away from?

Na or Cl


F or Fe
4.  Electron affinity, Eea
Energy change that occurs when an electron is added to an isolated atom in the gaseous state.

The more neg. the Eea the greater the tendency of the atom to accept an electron

Use periodic table to tell me what has a more negative electron affinity


Example:  Which has a more negative electron affinity, in other words 

which would prefer to gain an electron?


Na or Cl

F or Fe

CH 9:

1. Types of bonds

a. Non-polar Covalent

b. Polar covalent

c. Ionic

d. It takes energy to break a bond, and energy is released when a bond is formed

2. Electronegativity

3. Lewis dot structures

a. Rule 1:  Count the total valence electrons.

b. Rule 2:  Draw the structure using single bonds. 

c. Rule 3:  Distribute the remaining electron pairs around the peripheral atoms.

d. Rule 4: Put remaining pairs on central atom.

e. Rule 5: Share lone pairs between bonded atoms to create multiple bonds.

See examples from Lab!!!
4. Formal charge  see lab notes
CH 10:  

1. Molecular geometry

a. The approximate shape of molecules is given by Valence-Shell Electron-Pair Repulsion (VSEPR).

i. Step 01: Count the total electron groups.

ii. Step 02: Arrange electron groups to maximize separation.

iii. Groups are collections of bond pairs between two atoms or a lone pair.

iv. Groups do not compete equally for space:
Lone Pair  >  Triple Bond  >  Double Bond  > Single Bond
b. Memorize electron group/bond number to predict geometry or memorize 1 of each type of geometry

2. Hybridization

a. Be able to tell me what the hybridization is for an atom in a molecule

b. Just count electron groups

i. 1 = s, 2 =sp, 3=sp2, 4=sp3, 5=sp3d, 6 = sp3d2
ii. remember that one electron group can be a lone pair of electrons or a single bond, or a double bond, or a triple bond

iii. If an orbital is sp3 hybridized, does it have more s or p character?  P, because there are 3 p and 1 s.

3. Valence bond theory

a. Covalent bonds are formed by overlapping of atomic orbitals, each of which contains one electron of opposite spin.

b. Each of the bonded atoms maintains its own atomic orbitals, but the electron pair in the overlapping orbitals is shared by both atoms.

c. The greater the amount of orbital overlap, the stronger the bond.
4. The molecular orbital (MO) model provides a better explanation of chemical and physical properties than the valence bond (VB) model.

a. Atomic Orbital: Probability of finding the electron within a given region of space in an atom.

b. Molecular Orbital: Probability of finding the electron within a given region of space in a molecule.
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Using a molecular orbital diagram I want you to be able to:

1. Fill in electrons from lowest energy to highest energy

2. Tell me the bond order

3. Tell me if it is paramagnetic or diamagnetic, does it attract a magnet or not?

· Bond Order is the number of electron pairs shared between atoms.

· Bond Order is obtained by subtracting the number of antibonding electrons from the number of bonding electrons and dividing by 2.


BO = Bonding electrons – antibonding electrons
                                         2

When doing bond order only count the valence electrons (NO CORE)

paramagnetic


at least 1 unpaired electron



attracted to a magnet


diamagnetic



all electrons are paired



not attracted to a magnet and maybe a little repulsed by a 

magnet.
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