Test 8:  CHEMICAL BONDING
1. Energy and bonding:
· When a bond is formed, energy is released.
· When a bond is broken, energy is absorbed.
· When atoms form bonds they become more stable. (8 electrons in their valence shell)
· There are three types of bonds:   Ionic, covalent and metallic
2. Ionic bonds

· Formed between metals and nonmetals (salts)
· Transfer of electrons between the metal and nonmetal
· The metal loses its valence electrons and becomes a positive ion, while the metal gains electrons to become a negative ion.  (each attaining the configuration of a noble gas)
· For example:  The Lewis electron dot structures of KF and MgCl2.  Remember to show the metal as a positive ion, and the nonmetal in brackets with a complete valence shell a negative ion.  
Try:  KF



and                   MgCl2

3. Covalent bonds
· Formed between two nonmetals

· Sharing of electrons between two nonmetals to attain a stable electron configuration.
· A bond consists of two electrons

· 3 types of covalent bonds:  Nonpolar covalent, polar covalent, and coordinate.

a. Nonpolar covalent bond:

· Exists between two of the same nonmetal atoms
· Electronegativity difference between the two bonded atoms is equal to zero
· Equal sharing of valence electrons
· For example:  All diatomic elements are held together by nonpolar covalent bonds
· Try:    F2


N2


O2
b. Polar covalent bond:

· Exists between two different nonmetals (with two different electronegativity)
· Unequal sharing of electrons
· The shared electrons are closest to the atom with the higher electronegativity.
· Try:  H2O                                               CO2
c. Coordinate covalent bond:

· Exist in polyatomic ions
· When one atom donates both electrons to the shared pair and the other atom donated none.
· Try:   H3O+                                             NH4+
4. Metallic bonds:

· Positive ions immersed in a sea of mobile electrons
· Present in all metals (For example:  Cu, Ni, Ag, etc.)
· Only solid that conducts an electron current due to mobile electrons
5. Molecular polarity:

· Determined by the shape and distribution of charge in a molecule
· Molecules can be polar or nonpolar.  It is a SNAP (symmetrical-nonpolar/asymmetric-polar)
a. Nonpolar molecules:

· Symmetric molecules

· A molecule that has only nonpolar bonds is nonpolar.  (Ex:  Diatomic molecules,
F2, Cl2 are nonpolar bonds, linear and nonpolar molecules

· A molecule that has polar bonds but are arranged symmetrically is nonpolar. (Ex:  CO2 polar bond, linear and nonpolar molecule

CCl4 polar bond, tetrahedral and nonpolar molecule
b. Polar molecule:

· Asymmetric molecules
· Must have atleast one polar covalent bond
· All molecules that are bent and pyramidal in shape are polar molecules.  (Ex:
HCl polar bond, linear and polar molecule

NH3 polar bond, pyramid and polar molecule

H2O polar bond, bent and polar molecule

CH2Cl2 polar bond, tetrahedral and polar molecule

6. Intermolecular forces of attraction:  The stronger the force of attraction between molecules the tighter the molecules are held together and the higher the melting and boiling points.  Remember:  Ionic substances are held together with strong electrostatic forces of attraction between positive and negative ions.  They therefore have higher boiling and melting points than covalent substances.

a. Van der waals Forces:
· Very weak forces of attraction.
· Exists in all forms of matter.  Only force of attraction in nonpolar molecules.
· Results in momentary dipole-dipole attractive forces.
· Allows small nonpolar molecules to exist as liquids and solids under conditions of high pressure and low temperature.
· As the molecular mass increases and the molecules get closer together the strength of the van der waals forces increases.
· Present in monatomic(group 18) and diatomic gases.  Also present in symmetric molecules.
b. Dipole-dipole forces:

· Attractive force in polar molecules.  The end with the higher electronegativity appears to be slightly negative and the other end slightly positive.  The negative end of one molecule attracts to the positive end of an adjacent molecule.  Stronger than van der waals.
c. Hydrogen bonding:

· Exists when hydrogen is bonded to an atom of small atomic radius and high electronegativity in an adjacent molecule.  Elements are:  Fluorine, oxygen and nitrogen.

· Stronger than an ordinary dipole-dipole force.

· Accounts for the abnormally high boiling point of certain substances.  For example:  H2O  has a higher boiling point than H2S

· Examples of hydrogen bonding:  HF, H2O, and NH3
d. Molecule-ion Attraction:
· Present in solutions of ionic compounds

· The positive ions are surrounded by the negative end of a water molecule. (oxygen end)
· The negative ions are surrounded by the positive end of a water molecule (hydrogen end)
7. Substances can be classified as ionic or molecular solids.

a. Ionic Solids:

· Contain ionic bonds in a crystalline structure called a crystal lattice.
· Do not conduct electricity as a solid.  Will conduct when melted or dissolved in liquid due to mobile ions.
· Strong electrostatic attraction makes them hard solids with high melting and boiling points.
b. Molecular Substances:

· Contain covalent bonds
· Do not conduct electricity (no ions) as a solid or liquid.
· Nonpolar molecules held together by weak van der waals are softer compared to polar molecules held together by dipole-dipole.  (still soft)
· Low melting points
· Network solids:  are a special type of molecular substance consisting of overlapping covalent bonds.  They exists in diamonds(C) and quartz (SiC).  They are hard, high boiling points, and non conductors.
