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The Chemical Elements
and Their

Relative Atomic Masses

chemical element IUPAC

relative atomic mass

atomic weight Commission on Atomic Weights and
invarient Isotopic Aboundences

radioactive element

isotope under review

half-life Pure and Applied Chemistry
uncertainty

source

The masses of many elements are not invarient but depend on the origin and
treatment of the material. The values given on the table apply to elements as they
exist naturally on earth. Values in brackets are used for radioactive elements whose
atomic masses cannot be quoted precisely without knowledge of the origin of the
elements the value given is the relative atomic masses of the isotope of the element
having the longest half-life. A number in parentheses indicates the uncertainty in the
last digit of the atomic weight.

International Union of Pure and Applied Chemistry IUPAC
Commission on Atomic Weights and Isotopic Aboundances. The names and
symbols for elements and are under review. The temporary system
recommended by J. Chatt see Pure and Applied Chemistry
is used in the table. The names of elements to were agreed in

See Pure and Applied Chemistry
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Actinium
Aluminum
Americium
Antimony
Argon
Arsenic
Astatine
Barium
Berkelium
Beryllium
Bismuth
Bohrium
Boron
Bromine
Cadmium
Calcium
Californium
Carbon
Cerium
Cesium
Chlorine
Chromium
Cobalt
Copper
Curium
Dubnium
Dysprosium
Einsteinium
Erbium
Europium
Fermium
Fluorine
Francium
Gadolinium
Gallium
Germanium
Gold
Hafnium
Hassium




The Chemical Elements and Their Relative Atomic Masses

Continued

Helium
Holmium
Hydrogen
Indium
Todine
Iridium
Iron
Krypton
Lanthanum
Lawrencium
Lead
Lithium
Lutetium
Magnesium
Manganese
Meitnerium
Mendelevium
Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Niobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium

Protactinium
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Continued

Radium Ra
Radon Rn
Rhenium Re
Rhodium Rh
Rubidium Rb
Ruthenium Ru
Rutherfordium Rf
Samarium Sm
Scandium Sc
Seaborgium Sg
Selenium Se
Silicon Si
Silver Ag
Sodium Na
Strontium Sr
Sulfur S
Tantalum Ta
Technetium Tc
Tellurium Te
Terbium Tb
Thallium Tl
Thorium Th
Thulium Tm
Tin Sn
Titanium Ti
Tungsten W
Ununnilium Uun
Unununium Uuu
Uranium U
Vanadium v
Xenon Xe
Ytterbium Yb
Yttrium Y
Zinc Zn

Zirconium Zr




Nomenclature of
Inorganic Compounds

acid-base reaction group

acid halogen

alkali metal hydrate

alkaline earth metal ion

allotrope ionic compound

alpha o particle « isotope

alpha ray « law of conservation of mass
anion

atom law of definite proportion
atomic number law of multiple proportion
atomic weight mass number

base metal

beta B particle metalloid

beta ray 3 molecular formula

cation molecule

binary compound monoatomic ion
chemical formula neutron

diatomic molecule noble gas

electron nonmetal

empirical formula nucleus

families oxyacid

gamma <y ray vy oxyanion



E F R A AEALFE AT

oxide proton

period radiation

periodic table radioactivity
polyatomic ion structural formula
polyatomic molecule ternary compound

The composition of a compound may be specified by giving either its formula
or its name. Here we consider a problem that of developing a system of
nomenclature for the chemical compounds. In the interest of clarity and simplicity
we shall restrict our discussion to a relatively small number of rules which will
suffice to name the great majority of inorganic compounds encountered in an

introductory course in chemistry.

21 lonik Compounds

The names of ionic compounds are derived from those of the ions of which
they are composed. We shall first consider the nomenclature of individual ions and

then the names of the compounds they form.

211 Posrttive lons

Monoatomic positive ion takes the name of the metal from which they are
derived.
Na Ca Al
When a metal forms more than one ion it is necessary to distinguish between
these ions. The accepted practice today is to indicate the oxidation number of the ion
by a Roman numeral in parentheses immediately following the name of the metal.
Fe iron [l Cu Copper | Sn tin I
Fe iron [l Cu Copper 1l Sn tin [V
An earlier method still widely used adds to the stem of the Latin name of the
metal the suffixes -ous or -ic representing the lower and higher oxidation states
respectively
Fe ferrous Cu Cuprous Sn stannous

Fe ferric Cu  Cupric Sn stannic



Nomenclature of Inorganic Compounds

The only polyatomic cation to be considered here are

NH ammonium Hg mercury [ or mercurous

212 Negative lons

Monoatomic negative ions named by adding the suffix  ide to the stem of the

name of the nonmetal which they are derived.

N nitride (0] oxide F  fluoride H  hydride
S sulfide Cl chloride
Se selenide Br bromide

Te  telluride I iodide
The nomenclature of polyatomic anions is more complex. The names of some

of the more common oxyanions are

OH  hydroxide NO  nitrite CIO chlorite

0] peroxide SO sulfate CIO  hypochlorite
CO carbonate SO sulfite MnO permanganate
PO phosphate CIO  perchlorate CrO  chromate

NO  nitrate CIO  chlorate Cr O dichromate

It will be noted when the nonmetal such as nitrogen or sulfur forms two oxyanions
in different oxidation states the suffixes -ate and -ite are used to distinguish between
the higher and lower states respectively. With elements such as chlorine which form
more than two oxyanions the prefixes -per the highest oxidation state and -hypo
the lowest oxidation state are used as well.
Oxyanions that contain hydrogen as well as nonmetal and oxygen atoms are

properly named as illustrated in the following examples

HCO  hydrogen carbonate HPO hydrogen phosphate

HSO hydrogen sulfate H PO  dihydrogen phosphate

213 Compounds

The name of the positive ion is given first followed by the name of the

negative ion. Examples are
CaCl calcium chloride

FeBr iron [ bromide
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NH SO ammonium sulfate
Fe ClO iron [l perchlorate
NaHCO sodium hydrogen carbonate

In practice compounds containing metal atoms regardless of the type of
bonding involved are ordinarily named as if they were ionic. For example the
compound AICI and SnCl in both of which the bonding is primarily covalent are
named as follows

AICI  aluminum chloride SnCl tin [V chloride

22 Bmary Compounds ofthe Nonmetals

When a pair of nonmetals form only one compound that compound may be
named quite simply. The name of the element whose symbol appears first in the
formula is written first. The second portion of the name is formed by addition the

suffix -ide to the stem of the name of the second nonmetal. Examples include
HCl hydrogen chloride
H S hydrogen sulfide
NF  nitrogen fluoride

If more than one binary compound is formed by a pair of nonmetals as is most
often the case the Greek prefixes di two tri three tetra four penta five
hexa six and so on are used to disignate the number of atoms of each element.

Thus the oxides of nitrogen are named
N O dinitrogen pentoxide
N O dinitrogen tetroxide
NO nitrogen dioxide
N O dinitrogen trioxide
NO nitrogen oxide
N O dinitrogen oxide

A great many of the best known binary compounds of the nonmetals have
acquired common names which are widely and in some cases exclusively used.

These include



Nomenclature of Inorganic Compounds

HO water PH phosphine
HO hydrogen peroxide AsH arsine

NH ammonia NO nitric oxide
N H hydrazine N O nitrous oxide

23 O0Oxyacus

The names of some of the more common oxygen acids are listed as follows

H CO carbonic acid H SO sulfurous acid

H BO boric acid HCIO perchloric acid
HNO nitric acid HCIO chloric acid

HNO nitrous acid HCIO chlorous acid

H SO sulfuric acid HCIO hypochlorous acid

It is of interest to compare the names of these oxyacids to those of the
corresponding oxyanions listed previously. Note that oxyanions whose names end in
-ate are derived from acid whose names end in -ic. Compare for example CO

carbonate and H CO carbonic acid NO nitrate and HNO nitric acid
CIO perchlorate and HCIO perchloric acid . Oxyanions whose names end in
-ite are derived from acids whose names end in -ous. Thus NO  nitrite and
HNO nitrous acid ClO hypochlorite and HCIO hypochlorous acid .

24 Coordination Com pounds

The nomenclature of compounds containing complex ions in which a metal
atom is held by coodinate covalent bond to two or more ligands is perhaps more
involved than that of any other type of inorganic compound. Several rules are
required the more pertinent of which are as follows.

As in simple ionic compounds the cation is named first followed by the
anion.

If there is more than one ligand of a particular type attached to the central
atom Greek prefixes are used to indicate the number of these ligands. Where the

name of the ligand itself is complex e. g. ethylenediammine the number of such
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ligands is indicated by the prefixes bis- or tris- instead of di- or tri- and the name of
the ligand is enclosed in parenthesis.

In naming a complex ion the names of ionic ligands are written first
followed by those of neutral ligands and finally that of the central metal. This is
exactly the reverse of the order in which the groups are listed in the formula of the
complex ion the symbol of the central atom is written first followed by the formula
of neutral ligands and then those of negatively charged ligands. In writing the
formula of coordination compound the formula of the complex ion is often set off
by brackets.

The names of anionic ligands are modified by substituting the suffix -o for
the usual ending. Thus we have

Cl  chloro CO carbonato
OH hydroxo CN cyano
The names of neutral ligands are ordinarily not changed. Two important
exceptions are
H O aquo NH ammine

The oxidation number of the central metal atom is indicated by a Roman
numeral following the name of the metal. If the complex is an anion the suffix -ate
is added often to the Latin stem of the name of the metal. Examples are

Co NH Cl hexaamminecobalt Il chloride
Co en NO tris ethylenediammine cobalt I nitrate
Cr NH Cl Cl dichlorotetramminechromium [II chloride
Pt HO Cl Br chlorotriaquoplatinum ]I bromide
K Fe CN potassium hexacyanoferrate [l
K Fe CN potassium hexacyanoferrate [I
The last two compounds are often referred to as potassium ferricyanide and

potassium ferrocyanide respectively.

10



Nomenclature of Simple
Organic Compounds

alcohol carboxylic acid
aldehyde cycloalkane
aliphatic hydrocarbon ester

alkane ether

alkene functional group
alkyl group isomer

alkyne isomerism
amine ketone

aromatic compound

31 Classification ofOrganic Com pounds

Carbon can form more compounds than any other element because carbon
atoms are able not only to form single double and triple carbon-carbon bonds but
also to link up with each other in chains and ring structures. The branch of
chemistry that deals with carbon compounds is

Classes of organic compounds can be distinguished according to functional
groups they contain. A is a group of atoms that is largely
responsible for the chemical behavior of the parent molecule. Different molecules

containing the same kind of functional group or groups undergo similar reactions.



