UNIT 6 - WRITING AND NAMING CHEMICAL COMPOUNDS

REFER TO UNIT 5 FOR A REMINDER OF HOW TO NAME AND WRITE FORMULAS FOR IONIC COMPOUNDS.

When two non-metals combine to form a compound, it is called a MOLECULAR COMPOUND.

To name molecular compounds, we use a series of prefixes to indicate the NUMBER OF ATOMS OF EACH ELEMENT WHICH ARE PRESENT.  These prefixes should not be used in naming ionic compounds.  The prefixes are:

1 mono (not used for the first atom in a molecular compound)



2   di



3   tri



4   tetra



5   penta



6   hexa



7   hepta



8   octa



9   nona



10  deca

If you wish to name Cl2O7, a molecular compound since it contains two non-metals, first use the prefix to indicate the number of chlorines present in the molecule and write the ENTIRE first element’s name (not shortened nor modified)  i.e.  dichlorine.  Then use a prefix to indicate the number of oxygens present in the molecule and shorten its name at the second vowel from the end of the name and add “ide”, i.e. heptaoxide.  The name of Cl2O7 is therefore dichlorine heptoxide. (Note that for oxide, if the prefix ends in “a” or “o” it is omitted in the name, e.g. heptoxide NOT heptaoxide).
Example 6-1  Name the following molecular compounds


_________________
N2O5

_________________
SO3

_________________
CO


_________________
P4O10

_________________
As2O3
Compounds in which carbon is written FIRST are also named in a “special” way.  

We will be naming organic compounds which contain carbon and hydrogen only.  These are called hydrocarbons, and we will learn just one general type—straight chain.

The straight chain hydrocarbons will always fit the general formula CnH2n + 2.  Hydrocarbons containing 1 carbon (methane), 2 carbons (ethane), 3 carbons (propane) and 4 carbons (butane) must be memorized, but after these first four, the names are intuitive since they are the same as the prefix which means that particular number of carbons.

The hydrocarbons names are as follows:


CH4  
methane


C2H6
ethane


C3H8
propane


C4H10
butane


C5H12
pentane


C6H14
hexane


C7H16
heptane


C8H18
octane


C9H20
nonane


C​10H22   decane

There are hundreds more of these, and they are named much like numbers are put together in a foreign language, but we will not learn any but these.

Example 6-2  Name the following hydrocarbons


C4H10

C8H18

C2H6

C7H16
Compounds which have hydrogen as their cation are usually named as acids unless you can determine by the physical state that they should be named normally.  If there is (aq) beside the compound whose cation is hydrogen, it is an acid and will be named as such.  If there is (s), (l), or (g) beside the compound whose cation is hydrogen, it should be named normally.  Here are the acids which you should memorize now.

HCl​(aq)

hydrochloric acid

stomach acid

H2SO4 (aq)
sulfuric acid


battery acid

HNO3(aq)
nitric acid


used to pure tobacco leaves
H3PO4(aq)
phosphoric acid

used in all soft drinks as a preservative

HC2H3O2(aq)
acetic acid


vinegar; used in salad dressings

Since all acids have hydrogen as the cation, acid names come from the anion root. 

	Anion Ending
	Acid Ending

	-ide
H3N contains nitride ion
	hydro…ic

H3N is hydronitric acid

	-ate

HNO3 contains nitrate ion
	…ic

HNO3 is nitric acid

	-ite

HNO2 contains nitrite ion
	…ous

HNO2 is nitrous acid


Most elements can exist and are written as a single atom, such as copper is written as Cu, zinc is written as Zn, carbon is written as C, etc.  BUT THERE ARE 7 ELEMENTS WHICH CANNOT EXIST AS A SINGLE ATOM AND MUST BE WRITTEN AS TWO ATOMS TOGETHER WHEN THEY OCCUR FREE IN NATURE OR UNCOMBINED INTO A COMPOUND.  These elements are called DIATOMIC and they also must be memorized (BrINClHOF).

H2
hydrogen gas
O2
oxygen gas
N2
nitrogen gas
F2
fluorine gas

Cl2
chlorine gas
Br2
liquid bromine
I2
solid iodine, pure iodine
How to draw Lewis structures for covalent substances: 
(1) Add up the total number of valence electrons in the particle. Be sure to add an electron for each negative charge if the particle is an anion and subtract an electron for each positive charge if the particle is a cation. 

(2) Decide which atom is the central atom. This is the atom present in the fewest number, or, if there is the same number of all atoms, it is the LEAST electronegative element. Hydrogen can never be a central atom. 
(3) Hook the peripheral atoms to the central atom with covalent bonds and subtract 2 electrons from the total of valence electrons for every bond you drew. 

(4) Fill the octets (except hydrogen which can only hold 2 electrons) of all the peripheral atoms 

(5) Place any electrons which are left over on the central atom in pairs. 

(6) Check to see if the central atom has at least an octet. It may have an expanded octet if it is found in period 3 or higher (up to 6 pairs of electrons in some cases.) THE ONLY EXCEPTIONS TO THE OCTET RULE with fewer than an octet are -- BORON or BERYLLIUM. 
(7) If the central atom is not yet surrounded by four electron pairs, convert one or more terminal atom lone pairs into a multiple (double or triple) covalent bond. The only atoms that can form multiple covalent bonds are C,N,O,P, S.

(8) If the particle is an ion, be sure to place it in square brackets and put the charge outside the bracket. 

Example 6-3 Draw the Lewis structure for carbon tetrachloride

Example 6-4 Draw the Lewis structure for phosphorus trifluoride 

Example 6-5 Draw the Lewis structure for water

Example 6-6 Draw the Lewis structure for ethane

Example 6-7 Draw the Lewis structure for nitrogen gas

Example 6-8 Draw the Lewis structure for arsenic pentabromide
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