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Table of the El

Periodic

1 New 18
1A~ Original Alkali metals Actinide series VA
1 ! 2 ‘I8
1 H 2 Alkaline earth metals . Poor metals He
Hydrogen 1A Helium
1.00794 . 4.002602
Transition metals Nonmetals —
2 2 2
3 1 2 i s |C
2 [Li Lanthanide series Noble gases Ne
Lithiurn Neorn
6.941 20.1797 ||
- 3 2 2| []
= N f 3 4 5 6 7 8 9 10 11 12 ar |
- W
-3 Na Ar
Sodium R — —_— Argon
e 1IB VB VB VIB VIIB VIIB 1B 1B L]
2 2 2 2 2 2 2 2 2 2 2 2 2 Ml
B 1 1 |1 1 1 1 1 1 1 |
R A u
K i 8¢ i : Vv : Cr 7 Mn = : Co : Ni 2 Cu 1 Zn o |1
Potassium Scandium Titanium vanadium chromium Manganese cobatt Nickel Copper Zine
39.0983 44955910 47,867 50.9415 51.9961 54936049 58.933200 56.6934 63.546 65409 ||
2 2 2 2 2 2 2 2 2 2 2 2 2 <]
E 4 1 1| 1 |+ 1 1 1 | e |
Rb = : Y sZr @ Nb = Mo = 1 :Rh =« Pd 1« Ag = Cd = i |
RubigiUM Yatrium Zircanium Nigbium Mobhdenum  Technetium Rnodium Pallaium Siver Ccadmium Xenon “
85.4678 66.90585 91224 92.90638 95.94 (98) 102.90550 106.42 107.6682 112411 181.293 L
55 g 72 2 73 74 AR E 8 & N 3 78 379 2 80 3 86 g
18 1 18 18 18 18 B 18 18 18 18 18 M
Cs = Ba «:fsitor1n JHf =2 Ta =W = Re = : r = Pt = Au =2 Hg = Rn = |i
Cesium 1 Barium Hafum 2 Tantalum 2 Tungsten 2z Rhenum 2 2 Iridium 2 Platrum 1 Gold 1 Mercuy 2 Radan 8 |F
132.90545 137.327 178.43 180.8479 18364 185.207 18023 192217 185.078 196.96685 200.59 (222)
87 2 g 104 2 105 2 106 2 107 2 108 % 109 2 110 I 111 2 112 2 117 118 ¥
18 1 18 18 18 18 18 18 18 18 18 M
32 3 32 32 32 32 32 32 32 32 32
Fr 18 Ra i 89to103 32 3 32 3 3 3 32 32 3 5
Francium 8 Rubherfordium 10 Dubnium 11 Seaborgium 12 Bohrium 13 Hassium 14  Meitnerium 15  Darmstadtumi7  Roertgerium{  Ununbium 18 Ununseptium Ununoctium P
(223) 1 (261) 2 (262) 2 (266) 2 (264) 2 (269) 2 (268) 2 (271) 1 (272) 1 (285 2 L |
Atomic masses in parentheses are those of the most stable or common isotope.
Design Copyright © 1997 Michael Dayah (michaef@uayah com). Hitp./www dayah com/geriodic/
I
57 2 58 1 59 : 60 161 ) 163 1 64 165 1 66 167 1 68 2 69 170 17
18 18 18 18 18 18 18 18 18 18 18 18 18 18
Note: The subgroup numbers 1- La i Ce 1 Pr 2 Nd z z Sm 2 Eu 2 Gd 4 Tb 2 Dy & Ho £ Er k1 Tm a Yb @ Lu
18 were adopted in 1984 by the Lanthanum 2 Cerium 2 Pmseoiur 2 Neodymium 2 Promethium 2 Samarium 2 Europium 2 Gadolinium 2 Terbium 2 Dysprosium 2 Holmium 2 Erbium 2 Thulum 2 Viterbium 2 Lutetium
International Union of Pure and 138.9055 140,116 140 90765 144.24 (145) 150.36 151 964 15725 158.92534 162.500 164.93032 167258 168.93421 17304 174.967
Applied Chemistry. The names
of elemants 112-118 are the 89 Z2 90 9 e 92 & 128 : 94 e 155 &l 186 el 10 : 98 el =2 ¢ 100 z2 101 ¢ 102 z2 103
o vatents crose Ac 2 Th % Pa & U B 5 B 3 5 3 5 3 L % B
numbers 18 18 20 2 22 2 2% 2% 27 b 2 En 31 32
Actiium 8 Thorum 10 Frotactnom 8 Uranum 8 Neptunium 8 Plutonum 8 Amercim 8 Curum 8 Berkelum 8 Calfomium 8 Ensteinium 8 Fermium 6 Mendelevium 8  Nobelum 8  Lawrencium
(227) 2 2320381 2 23103588 2 238.02891 2 (237) 2 (24) 2 (249) 2 (247) 2 (4n) 2 (251) 2 (252) 2 (257) 2 (259 2 (259) 2 (262)




el

.

NSi AlSO"CdllEd PEriods

Periodic Table of the Elements

1 New 18
1A~ Original Alkali metals Actinide series VIIIA
1 ! 2 ‘I8
1 H 2 Alkaline earth metals . Poor metals 13 14 15 18 7 He
Hydragen Helium
N 1A - A IVA VA VIA VIIA A e0s
Transition metals Nonmetals —
2 2 2
3 2 4 2 10 N
2 [Li Be Lanthanide series Noble gases Ne
Lithiurn Berylium Neon
6.941 9.012182 20.1797 L]
- 2 2 i
= N SR 4 5 6 7 8 9 10 11 12 ar |
M
Na Mg Ar
Sodium Magnesium —_— —_— Argon
. e i 1B VB VB VIB VIIB VilB 1B 11B L]
19 g 20 2 @l ol 122 223 I 24 i 25 z 26 el 127 z 28 el 129 2 30 g gl
8 8 g - 10 11 13 13 14 15 - 18 18 18 18 |1
K i Ca :8c ¢[Ti : Vv :Cr " Mn :Fe :Co : Ni 2 Cu 1 Zn o [N
Potassium Calcium Scandium Titanium wanadium Chramium Manganese  Iran Cabalt Nickel Copper Zine
39.0983 40.078 44956910 47.867 509415 519961 54.938049 558457 58933200 58.6934 63,546 65409 L]
38 afe] 40 43 47 z 48 8 |
18 18 18
Ag 18 Cd 18 18 m
1 2 & (o
Silver Cadmium Xenon
685.4678 69.90565 91.224 9290638 102.80550 107 8682 12411 131.293 L]
55 i 56 72 2 73 3 AR E 2| ME & N H 379 2 80 3 86 g
18 1 18 18 18 18 18 18 18 18 18 18 M
Cs = Ba «fsitort JHf =2 Ta =W = /Re = Os = Ir = Pt = Au =2 Hg = Rn = |i
Cesium 1 Barium Hafmium 2 Tantalum 2 Tungsten 2 Rhenium 2 Osmium 2 ridium 2 Platium 1 Gold 1 Mercury 2 Radan 8 |F
13290545 137.327 178.49 160.9479 183.84 186.207 190.23 192,217 195.078 196 96655 200.59 (222)
87 : 88 104 2 105 : 106 2 107 2 108 2 109 2 110 AR 2 112 3 117 118 ’
18 1 18 18 18 18 18 18 18 18 18 "
32 3 32 32 32 32 32 32 32 32 32
Fr 18 Ra i 89to103 3 32 3 3 3 3 3 3 32 5
Francium 8  Radium Rutherfordium i  Dubnium 11  Seaborgium 12 Bohrium 13 Hassium 14  Meitneriom 15 Darmstadtiumi7  Reentgeniumi8  Ununbium 18 Ununseptium  Ununoctium P
(223) 1 (261) 2 (262) 2 (266) 2 (264) 2 (269) 2 (268) 2 (271) 1 (272) 1 (285 2 L |
Atomic masses in parentheses are those of the most stable or common isotope.
Design Copyright © 1997 Michael Dayah (michael@dayah com). hitp: iy, dayah com/periadic/
I
57 2 58 : 59 : 60 2 61 : 62 2l 163 : 64 2 65 i 66 2 67 i 68 2 69 70 207
18 18 18 18 18 18 18 18 18 18 18 18 18 18
Note: The subgroup numbers 1- La i Ce 1 Pr 2 Nd z z Sm 2 Eu 2 Gd 4 Tb 2 Dy & Ho £ Er k1 Tm a Yb @ Lu
18 were adopted in 1984 by the Lanthanum 2 Cerium 2 Pmseoiur 2 Neodymium 2 Promethium 2 Samarium 2 Europium 2 Gadolinium 2 Terbium 2 Dysprosium 2 Holmium 2 Erbium 2 Thulum 2 Viterbium 2 Lutetium
International Union of Pure and 138.9055 140,116 140 90765 144.24 (145) 150.36 151 964 15725 158.92534 162.500 164.93032 167258 168.93421 17304 174.967
Applied Chemistry. The names
of elements 112-118 are the 89 Z2 90 9 e 92 & 128 : 94 e 155 &l 186 el 10 : 98 el =2 ¢ 100 z2 101 ¢ 102 z2 103
o vatents crose Ac 2 Th % Pa & U B 5 B 3 5 3 5 3 L % B
numbers 18 18 i 2 z 2 2% 5 27 26 28 an 31 2
Actinium @ Thorium 10 Profactnium 6 Uranium 8 Neptunium @ Plutonium € Americim 8  Curium G Berkellum 8 Calfomium ‘@ Ensteinum 8 Fermum 8  Mendelevum '8 Nobelum 8  Lawrencium
(227) 2 2320881 2 23103588 2 23802891 2 (287) 2 (244) 2 (243) 2 (247 2 (47 2 (251 2 (252 2 (257 2 (288) 2 (259) 2 (262
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1 New
1A Original
1 1
2
1 H
Hydrogen
1.00794 1A
2 2
3 1 4 2
2 Li Be
Lithiurn Beryllium
6.941 9.012182
- 2 2
=N ; 12 ;
-3 Na Mg
, S ) Sodium Magnesium
- 22.889770 24 3050
2 2
19 ; 20 ;
K i Ca :
Potassium Calcium
39.0983 40078
2 2
37 k 38 3
Rb :© Sr
Rubidium Strontium
854676 8762
55 Z 58
18 1
Cs =« Ba
Cesium 1 Barium
13290545 137.327
87 2 88
18 1
Fr =z Ra :
Francium ? Radium

(223)

[Note: The subgroup numbers 1-

18 were adopted in 1984 by the
International Union of Pure and
Applied Chemistry. The names
of elements 112-118 are the
Latin equivalents of those
numbers

1B

21
Sc

Scandium
44 955910

39
Y

ttrium
86.90585

57to 71

8910 103

Alkali metals

Alkaline earth metals

Transition metals

Lanthanide series

4 5 6
VB VB VIB
22 223 I 24 g
- 10 11 13
Ti : Vv : Cr i
Titanium wanadium Chramium
47.867 509415 519961
40 2 M i 42 g
18 18 18
Zr « Nb = Mo =
2 1 1
Zirconium Niohium Malybdenum
91.224 9290638 95.94
72 2 73 74 g
18 18 18
Hf = Ta =W =
10 11 12
Hafmium 2 Tantalum 2 Tungsten 2
178.49 160.9479 183.84
104 2 105 : 106 2
18 18 18
32 32 32
3 32 3
Rutherfordium {0 Dubnium 11 Seakorgim 12
(261) 2 (262) 2 (266) 2

Atomic masses

Actinide series

. Poor metals
. Nonmetals

Noble gases
7 8 9
VIIB VIIB
25 1 26 z 27
13 14
Mnh : Fe =: Co
Manganese Iron Cobalt
54 938049 558457 58933200
43 74 o 5
18 18
% Ru i Rh
Technetium Ruthenium Rhodium
(98) 101.07 10280550
75 i 76 z 77
18 18
Re = Os = Ir
Rhenium 2 Osmium 2 Iridium
186.207 190.23 192217
107 2 108 2 109
18 18
32 32
32 3z
Bohrium 13 Hassium 14 Meitnerium
(264) 2 (269) 2 (268)

18

2

2
8
18

32
32
i

10

Pd

Palladium
106 42

78
Pt

Platinum
195.078

110

Darmstadtiurm
(271)

in parentheses are those of the most stable or common isotope.
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Cu

Copper
63.546

47
Ag
Silver

107 8682

79
Au

Gaold
196.96655

111

Roentgenium
(272)

12
11B

30
Z

48
Cd

Cadmium
112411

80
Hg
Mercury
200.59
112

Ununbium
(285)

13
A

14
IVA

117

Ununseptium

18
VIIIA

2
He
Helium
4.002602

10
Ne

Nean
20.1797

18
Ar

Argon
39.548

36
Kr

Kryptan
62.798

54
Xe

Xenon
131.293

86
Rn

Radan
(222)

118

oz=~]| ==—~]| =] [

Ununoctium

[Feozmra] [ mez= ] |

Design Copyright © 1997 Michael Dayah (michael@dayah com). hitp: iy, dayah com/periadic/
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57 2 58 2 59 2
18 18 18
La # Ce i Pr =z
Lanthanum 2 Cerium 2 Praseodyriurm 2
138.9055 140.1186 14030765
89 2 90 2 91 H
18 18 18
Ac =2 Th =2 Pa 2
Actinium 9 Thorium 10 Protactinium g
(227) 2 2320381 2 23103888 2

60 2 61 : 62

18 18
Nd = z Sm
MNeachymium 2 Praomethium 2 Samarium
144.24 (145) 150.36
92 103 2 94

18 18
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21 22
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2
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Tb

Terbium
158.82534

97

Berkelium
(247)

66 2
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Dy =

Dysprosium
162 500

98

Californium
(251)

67
Ho

Holmium
164.83032

99

Einsteinium
(252)

68
Er

Etbium
167.259

100

Fermium
(257)

69
Tm

Thulium
168.93421
101

Mendelevium
(258)

70
Yb

Yiterhium
173.04

102

Mobelium
(259)

71
Lu

Lutetium
174.967

103

Lawrencium
(262)




‘ -

6“‘*‘49@&913 =~

2 Collofah y:} ying colors
ulfur yellow
~" *Carbon black
Iodlne purple

_@i‘
e
P

','I'h,‘
\¢H

P)
\_),.A

’(

‘ﬁo not conduct electricity
: —'_SO|IC|S/LIQUIC|S and gases



on -Metal Exam
‘ ‘@E?-I:—)on

abateof D |scovery Known to the
elf) f“J‘—‘rlFs

_)J coverer: Unknown

NG e Origin: From the Latin carbo

= — (coal)

— Uses: steel, filters

Obtained From: burning with

insufficient oxygen
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JJ.)SQ‘ : Joseph Priestly

INGIIIE Orlgm From the Greek words
= Ox s(aC|d) and gennan (generate)
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—d‘
._.—-\

—

ﬂ Q

o
m—



on-metal propertles

‘Sﬁlfur

ate of D |scovery: Known to the
SNGIENL

DISC verer Unknown

®Name Origin: From the Latin word su/fur

_.fbrlmstone)

~ Uses: matches, gunpowder, medicines

Obtained From: naturally
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of the Elements

1 New
1A Origin.
1 1
2
1 H
Hydrogen
1.00794 1A
2 2
3 1 4 2
2 Li Be
- Lithiurn Berylium
- ) l 6.941 9012182
- - 2 2
11 - 12 3
- = Na Mg
— sodium Magnesium
X 22.889770 24 3050
2 2
19 5 20 :
K i Ca :
Potassium Calcium
39.0983 40078
2 2
37 k 38 3
Rb :© Sr
Rubidiurmn Strontium
854676 8762
55 T
18 1
Cs =« Ba
Cesium 1 Barium
13280545 137.327
87 Z 88
18 1
Fr =z Ra :
Francium ? Radium

(223)

[Note: The subgroup numbers 1-

18 were adopted in 1984 by the
International Union of Pure and
Applied Chemistry. The names
of elements 112-118 are the
Latin equivalents of those
numbers

57to 71

8910 103

Alkali metals

Alkaline earth metals

. Transition metals

Lanthanide series

Atomic masses

Actinide series

. Poor metals
. Nonmetals

Noble gases

in parentheses are those of the most stable or common isotope.

13
A

14
IVA

117

Ununseptium

18
VIIIA
2 2 [k]
He
Helium
4.002602
=
10 A [x
Ne
Neorn
201797
2 [«]
18 8 |
& M
z []
L
18 M
E N

==

131.293

86
Rn

Radan
(222)
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Ununoctium

[Feozmra] [ mez= ] |

Design Copyright © 1997 Michael Dayah (michael@dayah com). hitp: iy, dayah com/periadic/
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58
Ce

Cerium
140.116

90
Th

Tharium
232.0381

59
Pr

Prasendyriurr
140 30765

91
Pa

Protactinium
23103588

2
8
8
2
0
9
2

2
60 2

18
Nd 2

8
MNeachymium 2
144.24

2
92 H

18
U 32

21
Uranium 9
238.02891 2

2
81 :
18
23
8
2

Promethium
(145)

93

Neptunium
(237)

62

Sm

Samarium
150.36

94

Plutonium
(244,

)

63

Eu

Europium
151.964

95

Americium
(243

)

64

Gd
Gadaliniurn
15725
96

curium
(247)

2
8
18
5
9
2

65
Tb

Terbium
158.82534

97

Berkelium
(247)

66 2
18
Dy =

Dysprosium
162 500

98

Californium
(251)

67
Ho

Holmium
164.83032

99

Einsteinium
(252)

68
Er

Etbium
167.259

100

Fermium
(257)

69
Tm

Thulium
168.93421
101

Mendelevium
(258)

70
Yb

Yiterhium
173.04

102

Mobelium
(259)

71
Lu

Lutetium
174.967

103

Lawrencium
(262)
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1 H
Hydrogen
1.00734 s
2 2
3 1 4 2
2 Li Be
- Lithiurn Berylium
- ) l 6.941 9012182
- - 2 2
11 - 12 3
- = Na Mg
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19 5 20 :
K i Ca :
Potassium Calcium
39.0983 40,078
2 2
37 E 38 3
Rb :© Sr
Rubidiurmn Strontium
85.4678 87,62
55 i 56
18 1
Cs =« Ba
Cesium 1 Barium
13280545 137.327
87 : 88
18 1
Fr =z Ra :
Franoun 8 Radium

(223)

[Note: The subgroup numbers 1-

18 were adopted in 1984 by the
International Union of Pure and
Applied Chemistry. The names
of elements 112-118 are the
Latin equivalents of those
numbers

57to 71

8910 103
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. Transition metals

Lanthanide series

Atomic masses

Actinide series

. Poor metals
. Nonmetals

Noble gases

in parentheses are those of the most stable or common isotope.
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Cerium
140.116
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Th

Tharium
232.0381

59
Pr

Prasendyriurr
140 30765

91
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2
8
8
2
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9
2

2
60 2

18
Nd 2
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2
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18
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2
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Promethium
(145)
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Neptunium
(237)
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Sm

Samarium
150.36

94

Plutonium
(244,
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Americium
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2
8
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2

65
Tb

Terbium
158.82534

97

Berkelium
(247)

66 2
18
Dy =

Dysprosium
162 500

98

Californium
(251)

67
Ho

Holmium
164.83032

99

Einsteinium
(252)

68
Er

Etbium
167.259

100

Fermium
(257)

69
Tm

Thulium
168.93421
101
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70
Yb

Yiterhium
173.04

102
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103
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SARaline Eart
Maub ;l softer
L.Jfl f£ St other
” ;w‘- ‘S’fand react
— readily V- with water B
5 - butnotas muchas 7/

the corresponding

alkali metals.

Many Alkaine earth metals are used to produce
Color for fire works (Green — Barium / Red - strontium)
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New
Original Alkalfthetals Actinide series

Alkale earth metals

. Transttion metals

anide series Noble gases

57to 71
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Atomic masses in parentheses are those of the most stable or common isotope.
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Ununoctium
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Iron: Strong but corrodes

Gold/Silver: Very inert, soft, malleable
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: . Metalloids
AlIRGIIE elements, touchingptiie Stair™
| except Aluminum
Periodic Table of th

New
Original Alkali metals Actinide series

»
—

Alkaline earth metals Poor metals
[ Transition metals Nonmetals

Lanthanide series Noble gases

57to 71

89 to 103

Ununactium

Atomic masses in parentheses are those of the most stable or common isotope.



Metalloid
Examplessilicon™

EteofiDiscovery: 16.

IDISCOVErEr: Jons Berzelius

Name!origin: From the Latin word

J//::'z({ t

USes ‘glass semiconductors

b tained From: Second most

,--_,;f~ sabundant element. Found in clay,
fgr-anlte guartz, sand

’.‘

e 'Silicon
— Very hard rock element

® Silicone (not the element)

— Plastic like material used for human body
augmentation.



New
Original Alkali metals Actinide series

Alkaline earth metals

. Transition metals

thanide series Noble gases

57to 71

Ununoctium

Atomic masses in parentheses are those of the most stable or common isotope.
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alogen;: Properties’
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g Only family that
185 ,JJE hree states
r)_ref‘.
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’AII are Very
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‘reactive.
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Halogen: Reactivi
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— N~ -~

- —— . ———

e |ess reactive.

'-. >

,-
- »
',‘_:.
.
L

2 Trig Elfefsl r

— Iodine
-Bmmm il
=5 J’]LLEJ ékllls all'microbes in water.

Flue me fills evenrything in - wWater satiation plant.
= ‘.fﬁence filicrinated water.

) A
- '

- (font color corresponds to color of substance)



Crilefials

Trnz Garrlelnl A\r)
ISECRchIorine gas
cyligielgesl ~Aprll 1915
agaifistitne french
Avany at Ypres. French
SEIAIErS reported seeing
=yellow=green clouds
= :-'e fftingrslowly towards
= the Allied trenches.
~ They also noticed its
_distinctive smell which
was like a mixture of
pineapple and pepper.



http://www.spartacus.schoolnet.co.uk/FWWgerman.htm
http://www.spartacus.schoolnet.co.uk/FWWfrenchA.htm
http://www.spartacus.schoolnet.co.uk/FWWfrenchA.htm
http://www.spartacus.schoolnet.co.uk/FWWypres.htm

>

2 Garpplz
EVEIOPEd process of

-
Py

== Or chlorine gassing
= during WWI
~ = Kicked out of Germany

during WWII for being
Jewish.




Periodic

Table

1 New
1A Original
1 1
2
1 H
Hydrogen
1.00794 1A
2 2
3 1 4 2
2 Li Be
- Lithiurn Berylium
- ) l 6.941 9012182
- - 2 2
11 - 12 3
- = Na Mg
— sodium Magnesium
X 22.889770 24 3050
2 2
19 5 20 :
K i Ca :
Potassium Calcium
39.0983 40078
2 2
37 k 38 3
Rb :© Sr
Rubidiurmn Strontium
854676 8762
55 T
18 1
Cs =« Ba
Cesium 1 Barium
13280545 137.327
87 Z 88
18 1
Fr =z Ra :
Francium ? Radium

(223)

[Note: The subgroup numbers 1-

18 were adopted in 1984 by the
International Union of Pure and
Applied Chemistry. The names
of elements 112-118 are the
Latin equivalents of those
numbers

57to 71

8910 103

Alkali metals

Alkaline earth metals

. Transition metals

Lanthanide series

Atomic masses

Actinide series

in parentheses are those of the most stable or common isotope.

A

IVA

117

Ununseptium

18
VIIIA
2 2 [k]
He
Helium
4.002602
=
10 A [x
Ne
Neorn
201797
2 [«]
18 8 |
& M
z []
L
18 M
E N

==

131.293

86
Rn

Radan
(222)

118

Ununoctium
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58
Ce

Cerium
140.116

90
Th

Tharium
232.0381

59
Pr

Prasendyriurr
140 30765

91
Pa

Protactinium
23103588

2
8
8
2
0
9
2

2
60 2

18
Nd 2

8
MNeachymium 2
144.24

2
92 H

18
U 32

21
Uranium 9
238.02891 2

2
81 :
18
23
8
2

Promethium
(145)

93

Neptunium
(237)

62

Sm

Samarium
150.36

94

Plutonium
(244,

)

63

Eu

Europium
151.964

95

Americium
(243

)

64

Gd
Gadaliniurn
15725
96

curium
(247)

2
8
18
5
9
2

65
Tb

Terbium
158.82534

97

Berkelium
(247)

66 2
18
Dy =

Dysprosium
162 500

98

Californium
(251)

67
Ho

Holmium
164.83032

99

Einsteinium
(252)

68
Er

Etbium
167.259

100

Fermium
(257)

69
Tm

Thulium
168.93421
101

Mendelevium
(258)

70
Yb

Yiterhium
173.04

102

Mobelium
(259)

71
Lu

Lutetium
174.967

103

Lawrencium
(262)




[Lanthaniderse
AG
Periodic Table

inid

~
S

~
) \
f

er]e

]e'*
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»)
Elements

1 New
1A Original
1 1
2
1 H
Hydrogen
1.00794 1A
2 2
3 1 4 2
2 Li Be
Lithiurn Beryllium
6.941 9.012182
2 2
11 - 12 3
Na Mg
Sodium Magnesium
22.889770 24 3050
2 2
19 5 20 :
K i Ca :
Potassium Calcium
39.0983 40078
2 2
37 k 38 3
Rb :© Sr
Rubidium Strontium
854676 8762
55 Z 58
18 1
Cs =« Ba
Cesium 1 Barium
13290545 137.327
87 : 88
18 1
Fr =z Ra :
Francium 8
(223) 1

[Note: The subgroup numbers 1-

18 were adopted in 1984 by the
piernational Union of Pure and

of elerments g
Latin equivalents of those
numbers

1B

21
Sc

Scandium
44 955910

39
Y

ttrium
86.90585

57to 71

8910 103

Alkali metals

Alkaline earth metals

Transition metals

Lanthanide series

4 5 6
VB VB VIB
22 223 I 24 g
- 10 11 13
Ti : Vv : Cr i
Titanium wanadium Chramium
47.867 509415 519961
40 2 M i 42 g
18 18 18
Zr « Nb = Mo =
2 1 1
Zirconium Niohium Malybdenum
91.224 9290638 95.94
72 2 73 74 g
18 18 18
Hf = Ta =W =
10 11 12
Hafmium 2 Tantalum 2 Tungsten 2
178.49 160.9479 183.84
104 2 105 : 106 2
18 18 18
32 32 32
3 32 3
Rutherfordium {0 Dubnium 11 Seakorgim 12
(261) 2 (262) 2 (266) 2

Atomic masses

Actinide series

. Poor metals
. Nonmetals

Noble gases
7 8 9
VIIB VilB
25 z 26 el 127 )
13 14 15
Mn : Fe : Co =
Manganese  Iran Cabalt
54.938049 558457 58933200
43 3 44 i 45 8
18 18 18
13 Ru 15 Rh 18
2 1 1
Technetium ~ Ruthenium Rhodium
(98) 10107 102.80550
75 3 76 & N 8
18 18 18
32 32 32
Re =z Os = Ir =z
Rhenium 2 Osmium 2 Iridium 2
186.207 190.23 192,217
107 2 108 2 109 3
18 18 18
32 32 32
3 3 3
Bohrium 13 Hassium 14  Meitnerim 13
(264) 2 (269) 2 (268)

10

Pd

Palladium
106 42

78
Pt

Platinum
195.078

110

Darmstadtiurm
(271)

in parentheses are those of the most stable or common isotope.

1"
1B

29
Cu

Copper
63.546

47
Ag

Silver
107 8682

79
Au

Gaold
196.96655

111

Roentgenium
(272)

12
11B

30
Zn

Zinc
65409

48
Cd

Cadmium
112411

80
Hg
Mercury
200.59
112

Ununbium
(285)

13
A

14
IVA

117

Ununseptium

18
VIIIA

2
He
Helium
4.002602

10
Ne

Nean
20.1797

18
Ar

Argon
39.548

36
Kr

Kryptan
62.798

54
Xe

Xenon
131.293

86
Rn

Radan
(222)

118

oz=~]| ==—~]| =] [

Ununoctium

[Feozmra] [ mez= ] |
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57 2 58 2 59 2
18 18 18
La # Ce i Pr =z
Lanthanum 2 Cerium 2 Praseodyriurm 2
138.9055 140.1186 14030765
89 2 90 2 91 H
18 18 18
Ac =2 Th =2 Pa 2
Actinium 9 Thorium 10 Protactinium g
(227) 2 2320381 2 23103888 2

60 2 61 : 62

18 18
Nd = z Sm
MNeachymium 2 Praomethium 2 Samarium
144.24 (145) 150.36
92 103 2 94

18 18
U k3] a2

21 22
Uranium "9 Neptunium 8 Plutonium
238.02891 2 (237) 2 (244

2
il
g
2
t
El
2

63
Eu

Europium
151.964

95

Americium
(

243)

2
8
8
5
8
2

2
8
8
2
5
8
2

64

Gd
Gadaliniurn
15725
96

curium
(247)

2
8
18
5
9
2

65
Tb

Terbium
158.82534

97

Berkelium
(247)

66 2
18
Dy =

Dysprosium
162 500

98

Californium
(251)

67
Ho

Holmium
164.83032

99

Einsteinium
(252)

68
Er

Etbium
167.259

100

Fermium
(257)

69
Tm

Thulium
168.93421
101

Mendelevium
(258)

70
Yb

Yiterhium
173.04

102

Mobelium
(259)

71
Lu

Lutetium
174.967

103

Lawrencium
(262)




Syt eir.]
nicals are |

New 18

1A Original Alkali metals VIIA
1 ! 2
1 H 2 Alkaline earth metals 13 14 15 18 7 He
Hydragen Helium
N 1A - A IVA VA VIA VIIA A e0s
Transition metals —
2 2 2
3 2 4 2 10 N
2 Li Be Lanthanide series Tc Ne
Lithium Berylium - Nean
6.941 9.012182 20.1797 L]
- 3 2 2| []
= N SR 4 5 6 10 11 12 ar |
- "
-3 Na Mg Ar
Sodium Magnesium Argon
e i 1B VB VB VIB 1B 11B L]
z 2 z 2 2 z 2 2 2 2 z M
R 2 R E S 1 1 1 |
R q "
K i Ca :8c ¢[Ti : Vv : Cr i 2 Ni 2 Cu 1 Zn o [N
Potassium Calcium Scandium Titanium wanadium Chramium Nickel Copper Zine
39.0983 40.078 44956910 47.867 509415 519961 58.6934 63,546 65409 L]
37 i 38 : 139 i 40 2 M i 42 g 3 46 i 47 z 48 8 |
18 18 18 18 18 18 18 18 18 18 18
Rb © Sr Y sZr @ Nb = Mo = w“ Pd @ Ag @ Cd = i |
Rubidium Strontium itrium Zirconium Niohium Molyhdenum Technetium ~ Ruthenium Rhodium Palladium Silver Cadmium Xenon “
85.4678 8762 69.90585 91.224 9290638 95.94 (98) 10107 102.80550 10642 107 8682 12411 131.293 L]
55 i 56 72 2 73 74 AR E 3 76 77 3 78 379 2 80 3 86 g
18 1 18 18 18 18 18 18 18 18 18 M
Cs = Ba «=Jsitorn JHf = Ta = W = Re =2 |Os Ir = Pt = Au =2 Hg = Rn = |i
Cesium 1 Barium Hafmium 2 Tantalum 2 Tungsten 2 Rhenium 2 Osmium Trigium 2 Platium 1 Gold 1 Mercury 2 Radan 8 |F
13290545 137.327 178.49 160.9479 183.84 186.207 190.23 192,217 195.078 196 96655 200.59 (222)
87 : 88 104 2 105 : 106 2 107 2 108 109 2 110 AR 2 112 3 117 118 ’
18 1 18 18 18 18 18 18 18 18 "
32 3 32 32 32 32 32 32 32 32
Fr 18 Ra i 89to103 3 32 3 3 3 3 3 32 5
Francium 8 Rutherfordium 0 Dubnium 11 Seaborgium 12 Bohrium 13 Hassium Meitnerium 15 Darmstadiumi]  Roemtgeniumis  Ununbium 18 Ununseptium  Ununoctium P
(223) 1 (261) 2 (262) 2 (266) 2 (264) 2 (269) (268) 2 (271) 1 (272) 1 (285 2 L |
Atomic masses in parentheses are those of the njost stable or common isotope.
| Design Copyright © 1997 Michael Dayah (michael@dayah com). hitp: iy, dayah com/periadic/
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57 2 58 : 59 : 60 2 61 : 62 2l 163 : 64 2 65 i 66 2 67 i 68 2 69 70 207
18 18 18 18 18 18 18 18 18 18 18 18 18 18
Note: The subgroup numbers 1- La i Ce 1 Pr 2 Nd z z Sm 2 Eu 2 Gd 4 Tb 2 Dy & Ho £ Er k1 Tm a Yb @ Lu
18 were adopted in 1984 by the Lanthanum 2 Cerium 2 Pmseoiuri 2 Neodymium 2 Prompthium 2 Samarum 2 Europium 2 Gadoliniun 2 Terbium 2 Dysprosium 2 Holmium 2 Erbium 2 Thulum 2 Viterbium 2 Lutetium
International Union of Pure and 138.9055 140,116 140 90765 144.24 (145] 150.36 151 964 15725 158.92534 162.500 164.93032 167258 168.93421 17304 174.967
Applied Chemistry. The names
of elements 112-118 are the 89 Z2 90 9 e 92 e 2 : 94 e 155 &l 186 el 10 : 98 el =2 ¢ 100 z2 101 ¢ 102 z2 103
o vatents crose Ac 2 Th % Pa & U B 5 B 3 5 3 5 3 L % B
numbers 18 18 i 2 z 2 2% 5 27 26 28 an 31 2
Actinium @ Thorium 10 Profactnium 6 Uranium 8 Neptunium @ Plutonium € Americim 8  Curium G Berkellum 8 Calfomium ‘@ Ensteinum 8 Fermum 8  Mendelevum '8 Nobelum 8  Lawrencium
(227) 2 2320881 2 23103588 2 23802891 2 (287) 2 (244) 2 (243) 2 (247 2 (47 2 (251 2 (252 2 (257 2 (288) 2 (259) 2 (262




1 New
1A Original

2
( ) 1A
-
) 3 24
— Li Be
- Lithium Berylium
6941 9.012182
11 7 12
1
Na Mg
: o - Sodium Magnesium
- 22989770 24,3050
- 19 7 20
—— 8
- K i Ca
Potassium Calcium
39.0883 40078
37 i 38
18 1
Rb *: Sr
Rubidiurm Strontium
854678 B87.62
55 1 56
18 1
Cs « Ba
Cesium 1 Barium
132.80545 137327
87 88

2
i
Fr = Ra
Francium 8 Radium
(223) 1 (208)

Note: The subgroup numbers 1-
18 were adopted in 1984 by the
International Union of Pure and
Applied Chemistry. The names
of elements 112-118 are the
Latin equivalents of those
numbers

. Transition metals

Alkaline earth metals

Lanthanide series

Actinide series

Poor metals

Nonmetals

Noble gases

Atomic masses in parentheses are those of the most stable or common isotope.

13
HIA

14
IVA

18
VIIA

2

He
Heliumn
4.002602

10
Ne

Neon
201797

18
Ar

Argan
39.948

36
Kr

Krypton
83798

54
Xe

Henon
131.293

86
Rn

Radon
(222)

118

ununoctium
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2
g
18
2
8
0

Praseodymium 7
140.90765

Protactinium
231.03588

2
15
32
Pa =
El
2

60
Nd

Meodymium 2
14424

2
92 2

18
u =

n
Uranium 9
238.02891 2

61

Promethium 2
(149)

2

93 8
18

32

22

Nepturium 8

(237)

2

18
27

2

2
g
18
22
a7
]

86
Dy

Dysprosium 2
162.500

2
8
g
1]
8

98

Galifornium
(251)

67 &
Ho 2
g
Holmium 2
16493032
2
99 2
18
2

9
Einsteinium "8
(252) 2

71
Lu

Lutetium
174.967

103

32
Lawrenciurm 9
(262) 3
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