Chemical Nomenclature
Nomenclature refers to the systematic naming of chemical substances.
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VALENCE refers to the actual (or assumed) charge on an atom of an element when it is in a compound.    The valence of pure elements is zero.     In most compounds, the element with positive valence is written first, followed by the one with a negative valence.

Valence can be predicted through:

1. Position of the periodic table







2.  By deduction from the formula.

For IONIC compounds, VALENCE is equivalent to the IONIC CHARGE.

e.g.
Predict the valence of each element:


SrF2


CO

UO2

SnS2

AuI3
1) ELEMENTS
· Noble Gases are always monoatomic (1 atom in formula)

· other gases / halogens are diatomic (2 atoms bonded)

· metals are always monoatomic in their elemental form

helium gas _____________

nitrogen gas _________________

gold _______________
Fe (s) ___________________

I2 (s) _________________________

Ne (g)_________________
2) SIMPLE BINARY COMPOUNDS

· contain 2 elements

· first element has a positive valence; second has a negative valence

· name of second ends in –ide

· formulas can be predicted using the “criss cross” method
e.g.     
MgBr2   _________________________________________________


Na2O  ___________________________________________________


aluminum iodide _____________________
barium oxide ______________________

 

2)VARIABLE VALENCE BINARY COMPOUNDS
3) VARIABLE VALENCE BINARY COMPOUNDS
These compounds have a first element with 2 (or more) possible positive valences (Refer to Table 1 or the Periodic Table).  Two systems have been developed to resolve this problem.

I) IUPAC METHOD

· used for ionic compounds

· a Roman numeral is used to indicate the positive valence

· formulas can be predicted using the “criss cross” method
tin (IV) chloride  ____________________________

lead (II) nitride ______________________________

CoS ____________________________________________

PCl5 ____________________________________________

II) Greek Prefix Method
· Greek prefixes can be used to indicate the number of atoms in a compound (unless there is only one of the first element)
· do not need to consider valences of the elements ( 
· usually used for covalent bonding in molecular compounds (groups nonmetals)

P2O5 ____________________________________________________________________________


NO2 _________________________________________________

nitrogen trifluoride ___________________
dinitrogen tetraoxide _________________

4) BINARY ACIDS

· acids are compounds that release hydrogen ions (H+)

· binary acids contain 2 elements; first is hydrogen
· dissolved in water (aq = aqueous)



Name: 
hydro_________________ic acid

hydrofluoric acid _____________

hydrosulfuric acid _____________

HCl (g) _________________________________________


HCl (aq) _________________________________________

5)  BASES

· contain the polyatomic ion hydroxide (OH-)

· a polyatomic ion is a group of atoms with an overall charge

· these ions are treated as if they consist of 1 element

· Lewis structure of hydroxide:

sodium hydroxide _______________
lead (IV) hydroxide _____________

Be(OH)2 ___________________________________________

Fe(OH)2 ___________________________________________

CHEmical Nomenclature (Part 2)

6) SALTS OF POLYATOMIC IONS

The term “salt” refers to any ionic crystalline compound.   One common group of salts are known as binary compounds (e.g. NaCl, KI etc.).    These compounds are held together by the attraction of their oppositely charged ions:

Polyatomic ions are simply collections of atoms that are covalently bonded together but carry a net charge, such as hydroxide ([OH]-).    The Lewis structures of the polyatomic ions explain why they carry a net charge:













2-

ammonium ion [NH4]+

nitrate ion [NO3]-

carbonate ion [CO3]2-


Since these groups of atoms form ions, they can also form salts with oppositely charged ions:


     +1         -1

e.g. 
sodium nitrate
 NaNO3




+1
      -2

e.g. 
ammonium sulfide
(NH4)2S


*  REFER TO THE PERIODIC TABLE FOR A LIST OF COMMON POLYATOMIC IONS.
Examples:

Write the following formulas or IUPAC names:

magnesium nitrate ___________________

aluminum carbonate _________________

ammonium hydroxide ________________

lead (IV) chlorate ___________________

Fe(NO3)3 _____________________________________________________

(NH4)2CO3 ____________________________________________________

Mg3(PO4)2 ____________________________________________________

CuSO4 _________________________________________________________ 

7)   OXYACIDS
As we have seen, acids are substances that contain hydrogen ions and release them in aqueous solutions.    The OXYACIDS are formed between hydrogen ions and polyatomic ions containing oxygen.   

e.g. 
HNO3 (aq)  is known as  nitric acid
(HNO3  ≠ “hydrogen nitrate”)

e.g.     H2CO3 (aq) is known as carbonic acid


When naming oxyacids:

· the ions with the ending –ate form the  -ic acid.   

· the ions with the ending –ite  form the –ous acids.


Write the following formulas or IUPAC names:
sulfurous acid ________________________
sulfuric acid __________________________



HClO3 ____________________________________________________________

H3PO4 ___________________________________________________________

8) PEROXIDES

· these compounds have one more oxygen than a normal binary oxide

e.g.  
calcium oxide

__________

calcium peroxide

_____________


hydrogen oxide
___________

hydrogen peroxide

_____________
 CHEMICAL NOMENCLATURE (PART 3)

9) ACID SALTS

· these are ionic compounds composed of a positive ion (e.g. metal ion or ammonium, NH4+) and a hydrogen containing polyatomic ion.

· oxyacids can lose hydrogen(s) to produce negatively charged “acid” ions

H3PO4 (aq) 



     or


H3PO4 (aq)


 H2CO3 (aq)



General form for naming acid salts:
· (metal)     

+      
(hydrogen  + polyatomic ion)


    positive ion


            negative ion
· if overall charge is zero, structure is complete

· if not, bracket the negative ion and balance the charge (use criss-cross rule)
e.g. 
barium hydrogen carbonate


_________________



copper (II) dihydrogen phosphite

_________________



Na2HPO4
_________________________________________________





Fe(HSO3)2
_________________________________________________



10) HYDRATES

· salts with water molecules loosely bonded

· number of water molecules given by Greek prefix

e.g. Na2CO3 • 10 H2O


__________________________________________________

FeSO4  • 7 H2O


__________________________________________________

Calcium sulfate duhydrate


____________________________

Copper (II) sulfate pentahydrate

____________________________

GIVEN NAME





FORMULA





carbide		nitride		sulfide		fluoride	chloride	iodide		hydride





silicide		phosphide	arsenide	selenide	bromide	telluride	oxide





1.  I		6. VI	


2.  II		7.  VII


3.  III		8.  VIII


4.  IV		9.  IX


5.  V		10. X





1.  mono	6.   hexa


2.  di		7.   hepta	


3.  tri		8.   octa


4.  tetra	9.   nona


5.  penta	10.  deca





POSITIVE


ION [Na]+





NEGATIVE 


ION [Cl]-





Since both ions have a charge of 1, the two ions (Na+) and nitrate (NO3-) are present in a 1:1 ratio.





Note that the subscript “3” comes from the formula of the polyatomic ion itself.





POSITIVE


ION [Na]+





NEGATIVE 


ION [NO3]-





Since these ions have different charges, ammonium and sulfide are pesent in a 2:1 ratio.





Note that the subscript “4” comes from the formula of the polyatomic ammonium  itself.    The subscript “2” OUTSIDE the brackets indicates that 2 ammonium ions are present.





NEGATIVE 


ION [S]2-





POSITIVE


ION [NH4]+





POSITIVE


ION [NH4]+








