The Periodic Table of Elements

Main group elements Transition elements Main group elements
- N Y )
1 1.008 2 4.00
-252.7 —+
H -250.2 H e -6
0.071 0.126
Hydrogen 1A 1A IVA VA VIA VIIA Helium
3 6.944 9.01 Atomic number |1 1.008 Atomic mass 5 10.816 12.017 14.01 8 16.009 19.0010 20.18
. 1342 2767 -252.7 | Boiling point (°C) - 4827 -196 -183 -188.2 -246
L| 180.5 B @ 1287 H -259.2 | Melting point (°C) B (2030) C 3727 N -210 O 216 F -219.6 Ne -248.6
053 1.85 Symbol 0.071 | Density (g/ml, 25°C) 2.34 2.26 0.81 114 1505 1.20
Lithium Beryllium Hydrogen Boron Carbon Nitrogen Oxygen Fluorine Neon
11 22.99 12 24.31) Name 13 26.98] 14 28.0915 30.97 16 32.0617 35.4518 39.95
-185.8

883 1107 2450 . 2355 277 444.6 -34.7
N a 978 M g 650 Vil A I 660 S| 1414 P 49 S 115 C I -101.0 A [ -1894
0.97 1.74 f \ 2.70 2.33 1.82 2.07 1.56 1.40

Sodium Magnesium 1B VB VB VIB VIIB 1B 11B Aluminium Silicon Phosphorous Sulfur Chlorine Argon

19 39.1020 40.0821 44.9622 47.9023 50.9424 52.01 25 54.94 26 55.85 27 58.93 28 58.6929 63.5430 65.4131 69.7232 72.59 33 74.92 34 78.9635 79.9136 83.80

759 1484 2831 . 3287 3377 2672 1962 2750 2870 . 2732 2567 907 2237 2833 - 685 59 -153
us - -
K golCa = Sc s T v Voo Cr b Mn weFe b2 /Co e NI (Cu e Zn = (Ga »p Ge = |AS oo Se = Br 7z Kr
Potassium Calcium Scandium Titanium Vanadium Chromium | Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
85.47 87.62 88.91 91.22 92.91 95.94 (98.91) 101.07 102.91 106.42 107.87 112.40 114.82 118.71 121.75 127.60 126.90 131.30
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
686 1384 3383 4377 4742 4612 4877 3900 3727 3140 2212 765 2000 2260 1750 989.8 184 -108.0
Rb »s Sr = Y = Zr s Nb =7 Mo 22Te =7 Ru = Rh w2 Pd = Ag = Cd 3= In 2:Sn = Sb = [Te = |  x;Xe we
Rubidium Strontium Yttrium Zirconium Niobium |Molybdenum| Technetium | Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
132.91 137.34 138.91] 178.49 180.95 183.85 186.21] 190.23 192.22 195.08 196.97, 200.59 204.37, 207.19 208.98| 210 210 222
55 56 57 7277773 74 75 76 77 78 79 80 81 82 83 84 @85 “9g8p
Cs £ Ba'f La’ BHI #Ta W 5 Re % Os ¥r Pt ¥ AuH Ho % T % Pb % Bi ¥ Po At wRn
Caesium Barium Lanthanum Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon

87 (223)88 (226.03)89 (227.03) 104 (261)105 (262)106 (253)107 (262) 108 (265)109 (267)110 (281)111 (280)112 (285)113 (284)114 (289)115 (288) 116 (293) 117 (294) 118 (294)

- 1140 *%x - - - - - - - - - - - - - - -

Fr e»n Ra ™ Ac ~Rf - Db -Sg -Bh - Hs - Mt -Ds - Rg - Cn -Nh -F1 - Mc -Lv - Ts -Og
Francium Radium Actinium | Rutherfordium | Dubnium | Seaborgium Bohrium Hassium Meitnrium | Darmstadtium |Roentgenium| Copemicium| Nihonium Flerovium | Moscovium | Livemorium | Tennessine | Oganesson
140.12 140.91] 144.24) 145 150.35 151.96 157.25 158.92 162.50 164.93 167.26 168.93 173.04 174.97

58 59 60 61 “*62 63 64 65 66 67 68 69 70 71

* 3468 3127 3027 - 1900 1439 3000 2800 2600 2600 2900 1727 1427 3327
Lanthanoids Ce€ 1= Pr = Nd w2 PmeaSm wzEu 2 Gd »2Tb = Dy w Ho ¥ Er v Tm weYb e Lu
Cerium Praseodymium | Neodymium | Promethium | Samarium Europium | Gadolinium Terbium Dysprosium | Holmium Erbium Thulium Ytterbium Lutetium
232.04 231.04 238.03 (237.05) 239.05 (241.06) (244.07) (249.08) (252.08) (252.04) (257.10) (258.10) 259 262
Metal 90 91 92 93 94 #9995 96 97 98 99 100 101 102 #9103 %
Metalloid *% 3850 - 3818 - 3235 - - - - - - - - -
Nonmetal Actinoids” Th v PacoU bz Np z/Pucw Am . €Cm Bk - Cf  Es  Fm Md No  Lr -
Thorium | Protactinium| Uranium Neptunium | Plutonium | Americium Curium Berkelium | Californium | Einsteinium Fermium |Mendelevium| Nobelium | Lawrencium

Atoms in their elemental form are colored in: Black — solid; Red — gas; Blue — liquid; Extra bold — synthetically prepared

Atomic weights in parenthesis are those for the most stable radioisotope

The Latin element name in parenthesis is used for metal name in complex nomenclature: Iron (Ferrum), Copper (Cuprum), Silver (Argentum), Tin (Stannum), Antimony (Stibium), Tungsten (Wolfram), Gold (Aurum), Lead
(Plumbum).

+Helium cannot be solidified under any conditions of temperature and pressure, "Arsenic sublimes
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s-block
H 1
2.2
037 1312
120 73
2.08(-1)
1s*
1 -
1.0 1.6
520.3 899.5
157 60 | 112 -50
0.76(+1) 0.27(+2)
Hel]2s! He]2s?
1 2
0.9 1.3
495.8 737.7
191 53 | 160 -39
1.02(+1) 0.72(+2)
[Ne]3s? [Ne]3s?
1 2
0.8 1.0
4189 589.8
235 48 | 197 -29
1.38(+1) 1.00(+2)
[Ar]4s [Ar]4s
1 2
0.8 1.0
403.0 549.5
250 47 | 215 -30
1.49(+1) 1.26(+2)
Kr]5s* Kr]5s?
1 2
0.8 0.9
375.7 502.9
272 46 | 224 30
1.70(+1) 1.42(+2)
Xe]6s* Xe]6s?
1 2
0.7 0.9
- 509.4
1 76(+1) 1. 4a(+2) -
[Rn]7s [Rn]7s

Percent lonic Character of a sin

le Chemical Bond:

[ Difference in electronegativity [0.1

0.2[0.3]0.4]0.5]0.6]0.7]0.8]0.9]1.0[1.1]1.2]1.3[1.4]1.5][1.6]1.7[1.8]1.9][2.0][2.1]2.2][2.3]2.4[2.5]2.6][2.7][2.8]2.9]3.0[3.1][3.2]

| Percent ionic character %

los[1]2]4a]6]09

[12]15[19] 222630343943 47 ]51]55]59]63]67][70[74[76][79] 828486 8889 [091]092]

p-block

- 2372
0.99 50
Shading color: Alkali metals (gray), Alkaline earth Metals (olive), Coinage 1 | Oxidation state including zero -
al Iden), Chal light olive), Hal iolet), Nobel (light blue), P o -
et (Golden), halcogens iaht ole) Hlogens o). Nobeltight v | || , | tecvonegatiy (Paing's) e
Covalent radius (A)| 0.37 1312 Firstionization energy (kJ/mol) S
Atomic radius (A)5| - 73 |Electron affinity (KJ/mol) 3 2,4 +3,2,4,5 -2 -1 -
lonic radius (A)|2.08(-1) Representative oxide acidic (red), B 2.0 C 2.6 N 3.0 O 3.4 4.0 Ne -
iy, basic  (blue), amphoteric (pink) 088 8006| 077 1086 | 075 1402 | 073 1314 | 071 1681 - 2081
1s Electron configuration 2.08 27 1.85 122 1.54 -7 1.40 141 1.35 328 1.60 -116
0.20(+3) - 1.71(-3) 1.40(-2) 1.33(-1) -
[He]2s%2p* [He]2s%2p? [He]2s%2p* [He]2s%2p* He]2s%2p°® [He]2s?2p®
3 H 4 +3,4,5 +2,4,6 +1,357 -
Al 5| Si S|P 55| S 5% a2 | Ar T
130 5776 118 7865 | 110 1012 | 103  999.6 | 099 1251 - 1521
d - b | O C k 1.43 43 2.10 134 1.90 72 1.85 349 1.91 -97
0. 54(+3) - - 1 84( 2) - -
3 432 5432 65452 764,32 232 32 432 321 2 [NeJss?3p* | [NeJas?3p? | [Neas?3p® | [Nej3s®3p* Ne]3s°3p° | [Ne]3s’3p®
4 T 15| V 716 Cr 17 /Mn "i5°|Fe 15| Co 1s| Ni 16/CU %0/ ZN 1> 3 4 135 2,46 +15 -
631 658 | - 650 6528 | -~ 7174 | -~ 7594 758 7377| - 7455 906.4 Ga 51Ge 151As 3, |Se 3% 20 | Kr 3o
164 18 | 147 8 135 51 1.29 64 1.37 0 1.26 16 125 64 | 125 112 | 128 119 | 137 58 122 5788 122 7622 122 947 117 940.9 1140 - 1351
0.75(+3) 0.86(+2) 0.64(+3) 0.73(+2) 0.83(+2) 0.78(+2) 0.75(+2) 0.69(+2) 0.73(+1) 0.74(+2) - )
- 0.61(+4) 0.54(+5) 0.62(+3) 0.46(+7) 0.65(+3) 0.61(+3) 0.60(+3) 0.69(+2) - 1;'35(31) 2 0.53(+4) 116 2'_(_)0 & 1_3’&?2) . = 1'.?7 o
Ar]4s?3d! | [Ar]4s?3d? | [Ar]4s?3d® | [Ar]4s'3d® | [Ar]4s?3d® | [Ar]4s?3d® | [Ar]4s?3d’ | [Ar]4s?3d® | [Ar]4s'3d®® | [Ar]4s?3d'° 0.62(+3) - - - -
3 432 543 2 65432 76543 87543 6543 42 3 2 1 2 [Ar]4s?3d'%4p* | [Ar]4s?3d'°4p® [ [Ar]4s°3d%4p® | [Ar]4s?3d'%4p* | [Ar]4s°3d'%4p® | [Ar]4s°3d%4p®
12| Zr 75|/Nb Mo . |Te 1o |[Ru 22 |Rh 23|Pd 22 Ag 1s|Cd i 3 4 — a6 e -
-~ 616 660 | - 664 685 | - 702 - m 720 805 731 867.7 In 18 Sh 79 Sh 20 Te 21 = Xe 26
1.82 30 1.60 41 1.47 86 1.40 72 1.35 53 1.34 101 1.34 110 1.37 54 1.44 126 1.52 -68 . . : ’ N g
0.93(+3) 0.80(+4) 0.70(+3) 0.68(+4) - 0.69(+3) 0.86(+2) 0.86(+2) 1.26(+1) 0.97(+2) 150 5583 140 7086 143 831 § 135 8693 | 1. 1008.4 - 1170
- - - 0.62(+6) . - - - - 1.67 30 158 116 | 220 103 2.20 129 | 220 295 214 77
[Kr]5s24d® | [Kr]5s?4d? | [Kr]5s'4d* | [Kr]5s'4d® | [Kr]5s4d® | [Kr]5s'4d” | [Kr]5s’4d® [Kr]4d1° [Kr]5s'4d™® | [Kr]5s24d™® égggg 0.74(+4) - 211(2) -
3 4 3 2 5, 4 3 2 654,32 76,543 87,654 6,54,3 6,5,4,2 531 2,1 . 24410 41 2441022 2,410 13 2,410y 2, 410505 2441016
La 11 Hf Ta W oa Re 1o OS oo |r 0y Pt Au P Hg 20 [Kr]5s%4d 152 [Kr]5s%4d 25;) [Kr]5s%4d 355p Kr]5s%4d zip Kr]5s 451 355p7 [Kr]5s%4d*°5p!
538.1 654 - 761 770 - 760 - 840 880 370 890.1 1007 ) . H : X 3.5, -
188 48 | 159 0 | 147 31 | 141 79 | 137 15 135 106 | 136 151 | 139 205 | 144 223 | 155  -48 TI 1.8 Pb 1.9 Bi 1.9 PO 2.0 2.2 Rn -
1.15(+3) 0.81(+4) 0.73(+3) 0.64(+4) - 0.69(+4) 0.66(+4) 0.96(+2) 1.37(+1) 1.10(+2) 155 5893| 154 7156 | 152 703 - 812 - - - 1037
- - - 0.68(+6) - - - - - 171 9 175 35 2.40 91 - 183 - 270 - -68
[Xe]6s?5d* |[Xe]af“6s?5d? | [Xe]4f ‘6s°5d” | [Xe]4f*6s'5d° | [Xe]4f*6s%5d° | [Xe]af6s?5d® | [Xe]4f*6s%5d” | [Xe]4f*6s'5d° | [Xe]4f *6s'5d ™ | [Xe]4f**6575d 1.59(+1) 1.19(+2) 1.03(+3) - - -
3 - - ~ ~ ~ - ~ - ~ 0.89(+3) 0.78(+4) 0.76(+5) - -
AcC " Rf Db Sg T 'Bh _ Hs Mt  Ds Rg T 1on | [Xe]4f5d %65 %6p* | [Xe]415d%6s76p? | [Xe]4T5d°65°6p° | [Xe]4f“5d %65 %6p* | [Xe] 45 %6576p° | [Xe]4f “5d °65%6p°
Lo a0 - - - - - - - - - - - - Nh _ | F1 ~|Mc _ |Lv _ |Ts _ Og
1.18(+3) - - - - - - - - - - - - -
[Rn]7s%6d" |[Rn]5f*7s%6d?|[Rn]5f*7s%6d® | [Rn]5f*7s%6d* | [Rn]5f**7s%6d® | [Rn]5f*7s%6d° |[Rn]5f*“7s%6d” |[Rn]5f*“7s?6d°® | [Rn]5f'*7s%6d° | [Rn]5f**7s%6d ™ - - - - - -
[Rn]5f*7s%6d*°7p* | [Rn]5f*“7s%6d°7p?| [Rn]5f*“7s%6d°7p® | [Rn]5f**7s%6d°7p* | [Rn]5f**7s%6d °7p° | [Rn]5f**7s%6d°7p®
3
. 1.2 . . . 1.3
- 528 523 - 530 536 - 543 - 547 - 592 564 - 572 - 581 - 58 -  596.7 603.4| - 5235
183 48 | 182 48 | 18 48 1.81 48 180 48 199 48 180 48| 178 48| 177 48 | 176 48| 175 48| 174 48 | 194 48 | 173 48
1.11(+3) 1.09(+3) 1.08(+3) 1.06(+3) 104(+3) 1.12(+3) 1.02(+3) 1.00(+3) 0.99(+3) 0.97(+3) 0.96(+3) 0.95(+3) 0.94(+3) 0.93(+3) ¢
[Xe]4f'6s%5d*| [Xe]4f’6s?® [Xe]4f*6s? [Xe]4f°6s? [Xe]4f66$2 [Xe]4f’6s® |[Xe]4f'6s%5d* | [Xe]4f°6s? | [Xe]4f'%6s? |[Xe]4f''6s?| [Xe]4f'?6s® | [Xe]4f6s? [Xe]4f1“6s2 [Xe]af“6s%5d' | O
4 5 4 3 6,54,3 76,5432 6,54,3 4,32 4,3 4,3 4,3 3 23 23 - -
Th ;| Pa U 9 INp 7 Pua’yAm 7 /Cm 5Bk ; Cf | Es S Fm:;Md ! No % Lr o
- 590 570 - 590 600 585 - 573 - 581 601| - 608 - 69| - ex| - 635 642 - | 4=
1.80 161 1.38 1.30 151 173 - - - - - -
1.14(+3) 1.12(+3) 1.11(+3) 1.09(+3) 1.07(+3) 1.06(+3) - - - - - -
0.95(+4) 0.98(+4) 0.97(+4) 0.95(+4) 0.93(+4) 0.92(+4) - - E - - - -
[Rn]6d?7s? |[Rn]5f*7s%6d*|[Rn]5f*7s%6d?| [Rn]5f*7s?5d® | [Rn]5f°7s? | [Rn]5f’7s? |[Rn]5f’7s%6d*| [Rn]5f°7s?| [Rn]5f°7s? |[Rn]5f''7s?| [Rn]5f'?7s? | [Rn]5f*7s? | [Rn]5f**7s? |[Rn]5f**7s%6d*

$Metallic radius for metals, Van der Waals radius for non-metals
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