Typical Elements

I. Families – A group of elements that have similar properties

A. Hydrogen

1. 1 electron in energy level

2. Can lose its electron and become H+
a. A bare proton

b. 1/ trillionth the size of an atom

c. Very unstable because of its size

3. It can share electrons

a. Most nonmetals combine in this way with H

4. It can also gain an electron and be H – a hydride ion

a. Combines this way with metals that lose electrons easily.

b. Has a very weak hold on electron

c. Ionic hydrides are very reactive compounds.

5. The fourth type of bonding involves formation of bridges between two atoms by hydrogen as in the DNA Molecule

B. Alkali metals group 1

1. 1 electron in outer energy level

2. As the atomic # of the alkali metals increase 

a. Atoms become larger

b. The outer electron is farther from the nucleus

c. The lower level electrons shield the effect of larger nucleus

d. The outer electrons are held less tightly

e. The atoms become more active

f. Na and K are needed in the body for nerve impulse

g. P. 200 & 201

C. Alkaline Earth Metals group 2

1. 2 electrons in the outer energy level

D. Group 13

1. Boron used in cleaning and polymers

2. Aluminum is probably the most significant in this group.  

a. Most abundant metal on earth

b. Has many uses because of its low density and strength

E. Carbon Family group 14

1. The carbon atom is what life’s molecule is centered around

a. Allotrope – is an element that can be in two different forms such as carbon in the form of a diamond and graphite

2. Silicates (compounds of silicone) are extremely important in the computer industry

F. Nitrogen and Phosphorus group 15

1. Nitrogen occurs in all oxidation states ranging from 3- to 5+  phosphorus shows only 3- 0 3+ & 5+

a. Nitrogen gas is extremely stable N2
b. Most Nitrogen compounds are unstable

c. Amino acids have proteins in them

2. Phosphorus

a. Two allotropes 

1) Red

2) White

G. Oxygen Family

1. Oxygen

a. Highly reactive element that is the most abundant element on earth

b. It usually reacts by gaining 2 electrons

c. Two allotropes

1) Diatomic O2 and Ozone O3
2. Sulfur

a. Similar and character to Oxygen, just not as reactive

b. Combining with Oxygen can result in acid rain

H. Halogens group 17

1. Salt former

2. Very reactive elements

I. Noble Gases mostly non reactive

J. Transition Elements

1. Filling d sublevel

2. p 210 and 211

K. Lanthanides and Actinides

Chemical bonding

II. Electronegativity The relative tendency of an atom to attract electrons to itself when it bounds with another atom

A. Bonds strength increases as the electronegativity increases

B. Trends

1. Most active metals have low electronegativities

2. Most active nonmetals have high electronegativities

C. Bond Character

1. Electron transfer -  when the difference electronegativity is high

2. Electrons are shared when the difference is electronegativity is low

3. Ionic bond results when the difference is 1.67 or greater

4. Covalent bond results from ad difference of 1.67 or less

D. Ionic bonds

1. Electrostatic force holds tow ions together due to their different charges

2. Assigned oxidation numbers according to the number of electrons gained or lost

3. Characteristics

a. High melting points

b. Soluble in water

c. Well defined crystal

d. Molten form conducts electricity


E. Ionic Radii

1. Internuclear distance sum of 2 radii of ions in the bond

F. Covalent bond

1. Near the same electronegativity 

2. Character

a. Low melting points

b. Does not conduct electricity 

c. Brittle

3. Molecule is a particle formed from a covalent bond

4. Bond axis is a line joining the nuclei of 2 bonded atoms

5. Bond angle is the angle between a 2 bond axis

6. Bond length is the distance between 2 nuclei along the bond axis

a. This fluctuates

b. Not constant, because it undergoes bending wagging and rotational vibration

7. Covalent Radii

a. Internuclear distance or the sum of the radii of the two atoms

G. Polyatomic ions

1. Two or more atoms covalently bonded with a charge

H. Van Der Walls Radii

I. Distance of closest approach of nonbonded atoms (electron cloud repelling each other

III. Special properties of metals 

A. Properties of metals can be explained by ionic and covalent bonding.

B. Metals are good conductors of electricity

C. Forbidden zones -  Energy bands are separated from each other by small gaps called forbidden zones

D. Conduction band is a group of extremely closely spaced energy levels which free electrons can occupy

1. Once the electrons are in the conduction band the can travel where ever they want

E. Delocalized electrons are electrons which can travel any where through out the substance

1. The number of electrons available for bonding determines properties of metals

2. The more delocalized electrons the stronger the metal
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