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The Chemical Elements
and Their

Relative Atomic Masses

Key Words X{in) ==°

atomic weight JAF& 245 B ]
chemical element {L2ICHR Pure and Applied Chemistry { 4li¥¢
Commission on Atomic Weights and 58 Ak 85T

Isotopic Abundances J&F &
HSFRRFEERS
half-time £ FEH

radioactive element JEH T ZE
relative atomic mass AH X} JEF &
source RJE

invariant AR E
isotope [Flfii &
IUPAC [EPraile 5 i L # 2 5

uncertainty AR E(H
under review FEPEILH

The masses of many elements are not invariant 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 of the origin of the elements; the
value given is the relative atomic masses of the isotope of the element having the
longest half-time. A number in parentheses indicates the uncertainty in the last digit
of the atomic weight.

Source International Union of Pure and Applied Chemistry (IUPAC ) Commission
on atomic weights and isotopic abundances. The names and symbols for elements 112
to 118 are under review( See Pure and Applied Chemistry,78 ;: 2051 —2066 ,2006. ).
The temporary system recommended by J. Chat(See Pure and Applied Chemistry 51 ;
381 —384,1979. ) is used in the table.
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actinium
aluminum
americium "
antimony
argon
arsenic
astatine
barium
berkelium *
beryllium
bismuth
bohrium *
boron
bromine
cadmium
cesium
calcium
californium *
carbon
cerium
chlorine
chromium
cobalt
copper
curium *
darmstadtium *
dubnium *
dysprosium
einsteinium *
erbium
europium
fermium *
fluorine
francium *
gadolinium
gallium
germanium

VIE R B IEFENT]

89

13
95
51
18
33
85
56
97

83
107

35
48
55
20
98

58
17
24
27
29
96
110
105
66

68

63

100

87

31
32

26.981 538 6(8)

121.760(1)
39.948(1)
74.921 60(2)

13753274

9.012 182(3)
208.980 40(1)

10.811(7)
79.904(1)
112.411(8)
132. 905 451 9(2)
40.078(4)

12.010 7(8)
140.116(1)
35.453(2)
51.996 1(6)
58.933 195(5)
63.546(3)

162.500(1)

167.259(3)
151.964(1)

18.998 403 2(5)
157.25(3)

69.723(1)
72.64(1)
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gold
hafnium
hassium *
helium
holmium
hydrogen
indium
iodine
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 *

Chapter 1 The Chemical Elements and Their Relative Atomic Masses

79

72
108

67

49
53
77
26
36
57
103
82

71
12

w25

109
101
80
42
60
10
93
28
41

102
76

46
15
78
94
84

( Continued )

196. 966 569 (4)
178.49(2)

4.002 602(2)
164. 930 32(2)
1. 007 94(7)
114.818(3)
126.904 47(3)
192.217(3)
55.845(2)
83.798(2)
138.905 47(7)

207.2(1)
6.941(2)
174.967(1)
24.305 0(6)
54.938 045(5)

200. 59(2)
95.94(2)
144.242(3)
20.179 7(6)

58.693 4(2)
92.906 38(2)
14.006 7(2)

190.23(3)
15.999 4(3)
106.42(1)
30.973 762(2)
195.084(9)
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potassium
praseodymium
promethium *
protactinium *
radium *
radon "
roentgenium "
rhenium
rhodium
rubidium
ruthenium
rutherfordium *
samarium
scandium
seaborgium *
selenium
silicon

silver

sodium
strontium
sulfur
tantalum
technetium *
tellurium
terbium
thallium
thorium *
thulium

tin

titanium
tungsten
ununbium *
ununhexium *
ununoctium *
ununpentium *
ununquadium *

=

Pm
Pa
Ra
Rn
Rg
Re

Rb
Ru

Sm
Sc
Sg
Se
Si

Ag

Sr
Ta

iFe
Te

===

Tm
Sn
Ti

Uub
Uuh
Uuo
Uup
Uuq

19

59
61
91
88
86
111
75
45
37

104
62
21
106
34
14
47
11
38
16
73
43
52
65
81
90
69
50

22 .

74
112
116
118
115
114

39.098 3(1)

(Continued)

140. 907 65(2)

231.035 88(2)

186.207(1)
102. 905 50(2)
85.467 8(3)
101.07(2)

150. 36(2)
44.955 912(6)

78.96(3)

28.085 5(3)

107. 868 2(2)
22.989 769 28(2)
87.62(1)
32.065(5)

180. 947 88(2)

127.60(3)
158.925 35(2)
204.383 3(2)
232.038 06(2)
168.934 21(2)
118.710(7)
47.867(1)
183.84(1)
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( Continued)

ununtrium

113 Uut

i uranium * U 92 238.028 91(3)
A vanadium v 23 50.941 5(1)
i xenon Xe 54 131.293(6)
L7y ytterbium Yb 70 173.04(3)

57 yttrium | 4 39 88.905 85(2)
[ zinc Zn 30 65.409(4)

& zirconium Zrx 40 91.224(2)

* Element has no stable nuclides.



Nomenclature of

Inorganic Compounds

58 Key Words X i =

acid-base reaction BRI i

. acid &

alkali metal AE
alkaline earth metal B+ 4@
allotrope [6] & FIE4AK

alpha ray o 5f4%

alpha( o) particle o i
anion PAEF

atomic number J§ 5%
atomic weight JfF&

atom JE ¥

base fif

beta ray B Hizk

beta( B ) particle B ¥
binary compound _—JeibEY)
cation [HESF

chemical formula ff2E5
diatomic molecule IR F4rF
electron HLF

empirical formula SZEF
family  J%

gamma(y) ray vy 54k

group JTTEIK

halogen X%

hydrate K&%Y)

ionic compound B FHI{L S Y

ion BF

isotope  [F{ii &

law of conservation of mass Jii 5F
18 2

law of definite proportion % [t & f#

low of multiple proportion  f#% Lt
SE

mass number Jii %k

metalloid  #E4: )&

metal £ /8

molecular formula 433

molecule 43

monoatomic ion B JE B

neutron

noble gas {HMHS A

nonmetal JE4:JE

nucleus JE 74

oxide 1LY



Chapter 2 Nomenclature of Inorganic Compounds

oxyacid FHHEMR proton i

oxyanion 4R radiation FR5T

periodic table [ radioactivity &5

period [ structure formula Z5F =,
polyatomic ion ZJRFEF ternary compound =JCiLEY)

polyatomic molecule ZJi 411

The composition of a compound may be specified by giving either its formula
or its name. Here, we consider a problem 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 in chemistry.

2.1 lonic 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.

2.1.1 Positive 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( 1) Cu* Copper( 1) St ¢in( )

Fe’* iron( 1) Cu’*  Copper( 1) Sn**  tin(IV)

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



The polyatomic cations to be considered here are:

NH,” ammonium Hg}* mercury( I ) or mercurous

2.1.2 Negative lons

Monoatomic negative ions are named by adding the suffix-ide to the stem of
the name of the nonmetals from which they are derived.

N’~  nitride O’ oxide F~ fluoride H~ hybride
S?  sulfide Cl~ chloride
Se’~ selenide Br~ bromide

Te’™ telluride 1~ iodide
The nomenclature of the polyatomic anions is more complex. The names of
some of the more common oxyanions are

OH™~ hydroxide NO, nitrite ClO, chlorite

02~ peroxide SO;~ sulfate CIO~ hypochlorite
CO?}” carbonate SO~ sulfite MnO, permanganate
PO, phosphate ClO, perchlorate CrO;” chromate
NO, nitrate ClO; chlorate Cr,02" 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

21.3 Compounds
The name of the positive ion is given first, followed by the name of the

negative ion. Examples are:

CaCl, calcium chloride



