HONORS CHEMISTRY

          Mr. Rivas

CHEMICAL FORMULAS 
A molecule is an atom or a group of atoms of the same or different elements. Types:

Monoatomic: single atom molecules (All the noble gases: He, Ne, Ar, Kr, Xe, and Rn)

Diatomic: two-atom molecules.

Some diatomic molecules are made of different atom. Ex. CO carbon monoxide. Some other diatomic molecules are made of two atoms of the same element. These elements are called diatomic elements. 

In Hamilton H.S. the diatomic molecules made of two atoms of the same elements are called “hobos” due to the mnemonic that helps us remember this important group of elements:
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A chemical formula is shorthand for composition of a compound. It tells us what elements are found in the compound and the number of atoms of each element.

The chemical symbols are used in conjunction with subscripts to indicate the number of atoms of each element. The subscript one is understood and not written. Ex. H2O  tells us that two elements are found in water: hydrogen and oxygen and that there are two hydrogen atoms and one oxygen atom in a water molecule.

Types of formulas

The qualitative analysis of a substance tells the chemist what elements are present in the compound. The quantitative analysis tells us how many atoms of each element.

There are three levels of chemical formulas:

Empirical: Tells only the ration in which the elements are found in the compound. Ex. CH, tells us that the ratio of carbon to hydrogen atoms is one to two (notice that the subscript 1 is not written). Keep in mind, that different compounds may share the same empirical formula.

Molecular: Tells us the actual numbers of atoms of each element in the molecule. Ex. If the compound is acetylene: C2H2. If the compound is benzene: C6H6. 

Structural: This formula tells how the atoms are connected within the molecule. Ex. For acetylene: H – C ≡ C – H. For benzene it is a little more involved: 


In order to write formulas we need to learn a little bit about the elements in the periodic table. 

The elements are either metals of non-metals. The stepwise line in the following periodic table between the purple and green elements separates the metals from the non-metals. The metals are to the left and the non-metals to the right. As you can see there are more metals than non-metals. 
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It is helpful to memorize the following groups (columns) in the periodic table since we will refer to them frequently:

Group 1: Alkali metals: Li, Na, K, Rb. Cs, Fr. Hydrogen is not a metal.

Group 2: Alkaline Earth metals: Be, Mg, Ca, Sr, Ba, Ra.

Group 17: Halogens: F, Cl, Br, and I

Group 18: Noble Gases (or Inert Gases): He, Ne, Ar, Kr, Xe, Rn

The metals and non-metals have different properties:

Metals:

· Have “metallic” luster (shiny)

· Are good conductors of heat and electricity

· Are malleable: Can be hammered into a thin sheet/

· Are ductile: Can be made into a wire.

· Are usually solid (except mercury, Hg which is liquid)

Non-metals:

· Are dull (do not have a “metallic” luster)

· Are poor conductors of heat and electricity.

· Are brittle.

· Some are gases, and solids. One (bromine) is a liquid.

These are general properties. There are several exceptions.

A special group of elements located adjacent to the stairs-like line that separated metals from non-metals, are the semi-metals (also called the metalloids). These elements (B, Si, Ge, As, Sb, Te, Po) have properties that are in between metals and non-metals. They are very important in the electronics industry because they are the basis for the operation of semi-conductors.

Metals tend to lose electrons. Example:

Na         (        Na+      +       1e–

                         Sodium             Sodium             lost 

                           atom                  ion              electron

                      UNSTABLE        STABLE
Metals lose electrons because in doing so they become more stable.

In the process the sodium atom that is neutral (same number of positive and negative charges:  11p+  =  11e–) acquires an electric charge. Since the atom loses an electron the atom becomes a positive ion with a charge equal to +1 (Na+). Positives ions are called CATIONS. 

Non-metals tend to gain electrons. Example:

Cl           +         1e–     (        Cl–

                        Chlorine             Gained          Chloride    

                           atom               electron             ion     

                      UNSTABLE                             STABLE
Non-metals gain e–’s  because in doing so they become more stable.

In the process the chlorine atom that is neutral (same number of positive and negative charges:  17p+  =  17e– ) acquires an electric charge. Since the atom gains an electron the atom becomes a negative ion with a charge equal to –1  (Cl–). Negative ions are called ANIONS.

Notice that the name of the anion is the name of the atom with last syllable changes to IDE. 

Other anions would be:

Carbon
carbide

Nitrogen
nitride

Phosphorus
phosphide

Oxygen
oxide

Sulfur

sulfide

Fluor

fluoride

Chlorine
chloride

Bromine
bromide

Iodine

iodide

When sodium and chlorine are brought together, the sodium atoms will transfer one electron to each one of the chlorine atoms.

Na   +   Cl   (  Na+    +   Cl–
Since the ions formed: the sodium cation and the chloride anion have opposite charges, they will attract. This attractive force is called an IONIC BOND and the compound formed an ionic compound. In the example above the compound formed is sodium chloride. 

It is worth to notice that the properties of the atom and the corresponding ion are totally different. While sodium and chlorine are very reactive and lethal to biological systems, the corresponding ions are required for the functioning of our organisms.

In order to remember the type of ion formed by the different elements, it is convenient to follow some general rules derived from the position of the elements in the periodic table:

Group 1 elements: lose 1 e– to become: Li+, Na+, K+, Rb+, Cs+, Fr+
Group 2 elements: lose 2 e– to become: Be2+, Mg2+, Ca2+, Sr2+, Ba2+
Aluminum loses 3e– to become Al3+
Group 15 elements: gain 3e– to become: N3–, P3–
Group 16 elements: gain 2e– to become: O2–, S2–
Group 17 elements: gain 1e– to become: F–, Cl–, Br–, I–
Writing the formula of an ionic compound

The metal (positive ion) is written first followed by the anion (negative ion). Subscripts are placed in the lower right corner of each element to indicate the number of the required ions to make the compound neutral.

PRACTICE:

Write the formula of the compounds formed by combining the following elements:

1. Lithium and bromine

2. Magnesium and fluorine

3. Strontium and oxygen

4. Sodium and sulfur

5. Aluminum and oxygen

Naming ionic compounds

The name of the ionic compounds is formed by the name of the metal ion and the name of the anion (with the IDE ending)

Examples:

1. LiBr

Lithium bromide

2. MgF2
Magnesium fluoride

3. SrO

Strontium oxide

4. Na2S
Sodium sulfide

5. Al2O3
Aluminum oxide

PRACTICE

Write the ions formed, the formula, and the name of the compound formed by the reaction of the following substances:

	Subs 1
	Subs 2
	Cation
	Anion
	Formula
	Name

	Potassium
	Fluorine
	
	
	
	

	Calcium
	Oxygen
	
	
	
	

	Strontium
	Iodine
	
	
	
	

	Aluminum
	Sulfur
	
	
	
	

	Sodium
	phosphorus
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