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1

H
1312

2

He
2372

3

Li
520

4

Be
900

5

B
801

6

C
1086

7

N
1402

8

O
1314

9

F
1681

10

Ne
2081

11

Na
496

12

Mg
738

13

Al
578

14

Si
786

15

P
1012

16

S
1e+03

17

Cl
1251

18

Ar
1521

19

K
419

20

Ca
590

21

Sc
633

22

Ti
659

23

V
651

24

Cr
653

25

Mn
717

26

Fe
762

27

Co
760

28

Ni
737

29

Cu
746

30

Zn
906

31

Ga
579

32

Ge
762

33

As
947

34

Se
941

35

Br
1140

36

Kr
1351

37

Rb
403

38

Sr
550

39

Y
600

40

Zr
640

41

Nb
652

42

Mo
684

43

Tc
702

44

Ru
710

45

Rh
720

46

Pd
804

47

Ag
731

48

Cd
868

49

In
558

50

Sn
709
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Sb
834

52

Te
869

53

I
1008

54

Xe
1170
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Cs
376

56

Ba
503
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La
538
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Ce
534

59

Pr
527
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Nd
533
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Pm
540
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Sm
544

63

Eu
547

64

Gd
593

65

Tb
566

66

Dy
573

67

Ho
581

68

Er
589

69

Tm
597

70

Yb
603

71

Lu
524

72

Hf
658

73

Ta
761

74

W
770

75

Re
760

76

Os
840

77

Ir
880

78

Pt
870
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Au
890

80

Hg
1007
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Tl
589
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Pb
716

83

Bi
703

84

Po
812
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At
899
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Rn
1037
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Fr
380
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Ra
509
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Ac
499
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Th
587

91

Pa
568

92

U
598

93

Np
604
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Pu
585
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Am
578

96

Cm
581

97

Bk
601

98

Cf
608

99

Es
619

100

Fm
627
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Md
635
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No
642
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Lr
470

104

Rf
580

105

Db
–

106

Sg
–

107

Bh
–

108

Hs
–

109

Mt
–

110

Ds
–

111

Rg
–

112

Cn
–

113

Nh
–

114

Fl
–

115

Mc
–

116

Lv
–

117

Ts
–

118

Og
–
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Periodic Table PDF: First Ionization Energy Heat Map: notes

About this sheet

Every element shaded by first ionization energy in kJ/mol, on a linear scale, with

darker tiles for more energy needed to remove the first electron. The printed value

is on each tile and tiles with no data are grey. The highest is helium (2372) and the

lowest is cesium (375.7).

Best for

Teaching the ionization energy trend and why the noble gases hold their electrons

so tightly.

Printing

Heat maps rely on shading, so print in color. In grayscale the darker tiles still read as

higher values.

What the data shows

104 of the 118 elements have a value for first ionization energy, so 14 tiles are grey.

The three highest are helium (2372), neon (2081) and fluorine (1681) and the three

lowest are cesium (375.7), francium (380) and rubidium (403), all in kJ/mol.

Averaged by family, the noble gases sit highest (1589 kJ/mol) and the alkali metals

lowest (432.2 kJ/mol).

The median element is 658.6 kJ/mol, so half the elements fall below that shade.

How the table is organised

Atomic number counts the protons in an atom's nucleus and fixes each element's

place in the table. Moving down a group adds a new electron shell, so atomic radius

grows and metallic character increases.

More periodic table PDFs are free to download at

https://periodictable.page/periodic-table-pdf/.
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