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Relative Atommasse (Atomgewicht); *bei Elementen ohne stabile Isotope: alte [UPAC-Empfehlung
1;""7“: Wichtigstes oder langlebigstes Nuklidmasse des wichtigsten Isotops (s. Zeile 4; Uran: natirliches Isotopengemisch) neue IUPAC-Empfehlung 1985 ‘2-0025402
99.985 0.015 kiinstliches 107 ~100
(I e Radioisotop (wwchhgp )

llsarten) Halbwertszei et i S
1 2 TSIl SR 55.847 T Massenzahlen der haufigsten natiirlichen Isotope; 13 14 15 16 17 2
Wasserstoff A | E“B g?? 372 B IvB VB ViB \11:} Helium

TR st . 011 2 18 1 15 17 18 |19 0 N
—\_Erste lonisierungsenergie in eV 189 80.1 989 1.1 9363 037 9976 004 020 100 905 03 92

Dichte in g/cm?® bei 20°C

Ordnungszahl & W oA :

6.841 9.012182 \ g Nattirliche Haufigkeit des Isotops in % 10.81 12.011 14.00674 15.9994 18.9984032 1 | 201797

6 7 9

75 905 100 Elementsymbol:

y Fe feste Elemente 28Fe
= 53% a322| Hg fliissige Elemente (20°C)

sL .Be | nen

Eisen 1535

8.298 11.260 13618 21.564
053 "mig € 7 5 B 15| 6 c 3510 7 8 9 10
Lithium 05 | Beryllium 1278 natirliche radioaktive Elemente Schmelzpunkt (feste Elemente) oder Bor Kohlenstoff 3550 D | Stickstoff Sauerstoff Fluor Neon
22.989768 | |24.3050 (Vorkommen z.T. nur in naturlichen i 26961539 | | 28.0855 30.873762 1 |32.066 35.4527 39.948
23 24 25 % Z_erfa[igrwhen oder Kernprozessen) 27 8 29 31 2 33 3 Ikse 37 % 38 40
100 790 100 10| [s kinstliche Elemente 100 gzz 47 100 950 08 42 | 758 242 03 01 996

| 7646 ‘5;;55 i : 10.486 ‘mssu ‘ 15.759
11Na 07 12Mg 174 3 4 5 6 7 8 9 10 1 12 (<Al usl 961 e PP st 18
Natrium 97.8 | Magnesium 548 8 HA B IVA VB VA ‘B VIA B VIIA /IIB VIIA VIIIE VIIA B VIIA 1B nB Aluminium  650.4 | Silicium 0| Phosphor  44.1w | Schwefel 28 | Chlor Argon

39.0983 40.078 44.955910 47.88 50.9415 51.9961 54.93805 55.847 58.93320 58.69 63.546 65.39 69.723 72.61 74.92159 78.96 79.904 83.80

39 a4 42 M5 6% 4 50 51 50 52 53 |55 54 56 57 |59 58 60 62 |63 65 64 66 68 J68 T1 0 72 7417 78 80 9 81 82 84 8
933 001 67 |99 08 21 | 100 80 73 38]02 98 43 838 96 | 100 55 917 22 | 100 683 261 36 | 692 308 486 279 188 ) 60.1 399 205 24 5| 100 236 497 92 | 507 493 16 570 173

o 6‘113 : = 6.74 6.766 - 7.435 7870 E s 7635 iy 7.126 9.394 : 9.81 9.752 ‘ 11814 13.999
ol u|20a u|28€ ol2Ti zav «|220F ] 2sNIN ste v|2260 »NI o [200U o|0ZR Ci|nGa |68 :.|xAS .|Se .|sBr 36
Kalium 1.3 | Calcium 839 | Scandium 539 | Titan 660 | Vanadium 1890 | Chrom 1857 | Mangan 244 | Eisen 1535 | Cobalt 1495 | Nickel 1453 | Kupfer 134 | Zink 4196 | Gallium 29.8 | Germanium 9374 | Arsen 613subl | Selen 17| Brom Kryp‘mn

85.4678 87.62 88.90585 91.224 92.90638 95.94 98.9063* 101.07 102.90550 106.42 107.8682 11241 114.82 118.710 121.75 127.60 126.90447 131.29

85 86 87 88 |69 Q0 8 93 9% 9% 9 01 102 103 105 106 107 108 M 112 14 | 13 116 118 121 128 126 127 129 131 132
722 278 99 70 826 100 515 171 100 158 167 241 170 316 .7 | 100 223 213 2 518 482 128 241 27| 43 957 145 242 6| 673 427 190 317 338 100 %4 212 269

aRb |8 Y wdl 41Nb vele2MIO oluRU 2s|esRA Pl 47A 7576 | Cd olasl o 5eSM TulsSh il Te Cialssl  Uinfse o

Rubidium 5.0 | Strontium 69 | Yttrium 1523 | Zirconium 1852 | Niob 468 | Molybdén 2517 | Technetium 2| Ruthenium 2310 | Rhodium 966 | Palladium 1554 | Silber j61.9 | Cadmium 09| Indium 6.6 | Zinn 320 Antimon 0.7 Tellur 195 | lod 3.5 | Xenon

132.90543 137.327 178.49 180.9479 183.85 186.207 190.2 192.22 195.08 196.96654 200.59 204.3833 207.2 208.98037 208.9824* 209.9871* 222.0176*

133 136 137 138 171 178 181 182 184 186 | 185 189 190 191 193 194 195 196 | 197 199 200 202 | 203 20§ 206 207 208 | 209
100 e W2 T 186 273 .11 001 =100 263 307 286|374 626 161 264 73 627 329 338 253] 100 168 231 298| 295 705 241 221 524 100

57 bis 71

55cs 3»8:; sBa 532;% La-Lu 72Hf wlnia 122 W b sRe 7?3 %08 . |alr 0| sPt mgi 1sAu gnzzj ang mf: a1l Ewm:i 2Ph Hja o3 Bi o |84 0| 88 a6 11l k-

Césium 5.4 Barium 25 Hafnium 2207 | Tantal 906 | Wolfram 3410 | Rhenium 180 | Osmium 3045 | Iridium Platin 772 | Gold 54.4 | Quecksilber Thallium i | Blei 7.5 | Bismut ;| Polonium 4 | Astat 302 | Radon

R 1 () EIG TS ] Nach FLUCK und HEUMANN unter Beriicksichtigung der IUPAC-Empfehlungen bis 1985

oder oder
Kurtschatovium (russ.)| Nielshohrium (russ.)

89 bis 103 51 () 65 s 52 (o, §f) 3¢ ( : 2 © VCH Verlagsgesellschaft 1985

87 88 55 ‘:'Mf 104 mﬂ/mﬂ 105 “ﬂ@/mg Uiy 107 Uis 108 [0 109012 Alle Rechte vorbehalten. Ubersetzung in andere Sprachen oder maschinenlesbare Formen sowie
Francium Ratiium 700 W syt U0T | Wtic oo U Reproduktion — durch Photokopie oder irgendein anderes Verfahren - nicht gestattet.

138.9055 140.115 140.90765 146.9151* 150.36 151.965 157.25 158.92534 162.50 164.93032 167.26 168.93421 173.04 174.967

139 138 140 142 | 141 142 146 162 154 | 151 158 156 158 160 | 159 162 163 164 | 165 166 167 168 | 169 172 173 174 | 175
01 999 03 885 11.1] 100 271 238 112 150 267 227 | 478 522 205 248 219] 100 255 249 282 100 336 229 268| 100 219 161 318| 974 26

5,577 X 542 ! 549 ' .555 563 = 567 6.14 : JE.HS : 593 6.02 6.10 6.18 6.254
57|.a 2o[5sG@ 7 [saPr | o] 7 ssz B < T P 7 [y P | Tl Y s 67Ho saEr g | e P { T P BT
‘jCH Lanthan 920 | Cer 98 | Praseodym 031 | Neodym 1010 | Promethium 1080 | Samarium 2 | Europium 22| Gadolinium | Terbium 1360 | Dysprosium 1409 | Holmium 1470 | Erbium 1522 Thulium Yiterbium 824 Lutetium

227.0278* 232.0381 231.0359* 238.0289 237.0482* 244,0642* 243.0614* 247.0703* 247.0703* 251.0796* 252.0829* 257.0951* 258.0986* 259.1009* 260.1053*
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of Germany Actinium 050| Thorium 1750] Protactinium 1554 |Uran | Neptunium 640 | Plutonium 641 Americium | Curium 240 | Berkelium 6 | Californium 0| Einsteinium Fermium Mendelevium Nobelium Lawrencium




Wichtige — sta Elektronen- Atomradius (Atomabstand/2 im Element; hier: in a-Fe) in pm
Oxulatlonszahlen in konfiguration Kovalenter Radius in pm (gemittelter Atomabstand in Element-Kohlenstoff-Einfachbindungen minus halber C-C-Abstand

— 77 pm - in Diamant
Verbindungen (die IUPAC Wi / p 3

empfiehlt romische Ziffern) 54202 lonenradius in pm mit 2 e ah (Ct Mn, Fe, Co: Werte fiir high-spin-Komple:
1 - Ordnungszahl 241 107 655 785 13 14 15 16 17 2
Hydogen @ |1IA 2472) nB IVB VB VIB ViiB Helium
THel2s el 2 Englischsprachiger ':e S~ Reduktionspotential E° in V mit Anzahl (n) der Elektronen fiir: [Hel25°2p THel 2527 THel 25°25" (Hel 252" e 2525 [Hel 25725
Name des Elements _\ 26 " B + ne” =2 E(f) (Metalle) ; o G .
Iron O E L ne ~, En 4™ , 43,2, ;

2t | o) 16 272+ a5 (nach IUPAC) = E + ne =2 E 1 2 0iamant) 775540 7 66 o= | 709 58
o SO 185(2) Element essentiell fiir a 'e———'J 5
3|_| 51| 4 e 510 (untersuchten) biologischen Spez : o ﬁc ! 7 8 4] 9 03| 100962 5.07
Lithium Beryllium M teil (in %) des EI i —— Boron Carbon ® | Nitrogen ® | Oxygen ® | Fluorine @ | Neon
Nel 3 Ne] 352 . assenantell (In %) des Elements In aer eranulle: Ne] 3523 Ne] 352 3p? Ne] 352 30° Ne] 3s? 3p° Ne] 352307 Ne] 352 30°
S el biologische Funktion vermutet Erdkruste (bis 16 km Tiefe) plus Hydrosphére (Weltmeere) e [,‘ }_4 : [-; ]3 vap ; 3]4 2 pz [7]5 3 1p i
O essentiell fiir den M 1 plus Atmosphére. Massenanteil berechnet natirlichen ; & |y | | 134 e Ymu

i 150.9 92+ g+ 17 45+ 11176 118 5 (w) 10 175+ 445*] 103
Z lisreih der naturl en Kernpro 2N
271(1) 23720) > vermutlich essentiell urden Menschen erfallsreihen oder natl en Kernproz 16623)

11N3 264 12Mg 194 3 4 5 6 7 : 8 9 10 12 |3AI 7.57 MSl 258 IEP 0.09 1ss 005 | 17 %1 o010 1888 4.0
Sodium ® |Magnesium @ | 1I1A B IVA /B VA /B VIA VIIA 3 VIIA VIIIB VIIA VIIB VIIA B IB B = | Aluminium Silicon @ | Phosphorus @ | Sulfur ®| Chiorine ® | Argon
[Ar]4s [Ar] 4s? [Ar] 3d 4s” [A1) 3245 [A] 3d° 4s° [AY] 3¢ 45 [Ar] 3c° 45 [Ar] 3 4s° [Ar] 3" 45? [AY] 3c 45 [A1]3d" 45 [Ar] 3d° 45° [A]3d"4s’dp | [AN3d"4s’dp” | [AN3d"4sPdpt | [A]BdO4s*dpt | [AN3d°4s4p’ | [Ar] 3d°4s 4y
1 3 1,3 54,3,2,0 6,3,2,0 7,6,4,3,2,0,-1 | 6,3,2,0,-2 3,2,0,-1 32,0 21 5,3,-3 6,4,-2 745,841 y

15 |e ) 1 144.8( Pl B 1249 (c) 115 263 3 : () 107653* 785" 125.3 106 61 6105 5 ! i 1221 4 f 225 121 3 35" | 1245 (g) 121347 585 116 121 1145 7
-2.93(1) -287(2) -2.077(3) - -163(2) -1175(2) -0.744(3) -1185(2) -0.447(2) -0.28(2) o -0.257(2) 0.342(2) -0.762(2) -0.56(3) 0.24(2)

19K 24 2uca 33|21 sc 5107 zle 04 Zav 0.01 24cr 002 stIl 0.09 26Fe 47 2700 4100 zoN' 0.0t zscu 001 3Ilzn 001 31 Ga 10 32Ge 6-107 33As 6-10° 34se 8107 3sBI' 50 | 36080 200
Potassium @ | Calcium © | Scandium Titanium Vanadium ) |Chromium @ | Manganese @ | iron ® | Cobalt @ | Nickel @) | Copper ® | Zinc ®) | Gallium Germanium Arsenic ® | Selenium @ | Bromine @ | Krypton
[Kil5s [Kr]5s* [Kr] 4d 5" [K] 4 5s* [Kr] 4d*5s [Kr] 4d° 5s [K] 4c° 5s [Kr]AriTSs [Kr] 4c® 55 [Kr] 4d® [K] 4d" 55 [Ki] 4d° 5s° [k4d®5s'sp  [[Kr]4d®5s?5p? | [krj4d®5s'spt | [Kij4d®Bs?Apt | [Kr]4d®8s?ap® | (Ki)4d® s 5p°
5,3 6,54,3,2,0 ‘ 86,492 ,-2 54,3120 4,20 2 3 ;s 5,3,-3 6,4,-2 761 2,4,6
1775 ; Z ki 131 59 18 150 64 162.6 139 05+ |140.5(c 137551 6951 145 13 13.2 128 - | 1331 136 I
-2 -2 -2.372(3) -1.099(3) -0.200(3) 0.400(2) 0.455(2) 0.758(3) 0.951(2) 0.800(1) -0.403(2) -0.338(3) -0.138(2) ]
37nh I 3Bsr zﬂv 300 mZI‘ 002 | 41 sz 10° 42M0 07|43 Mnu 2:10° 45Rh 107 48Pd 0° 47Ag 0° qu 310° 49'“ i 5usn 310 | 51 Sh 740°° szTe 10°° 53' 6-10° 54%& 2.10°
Rubidium Strontium Yttrium Zirconium Nigbium Molybdenum_(® | Technetium Ruthenium Rhodium Palladium Silver Cadmium o | Indium Tin @ | Antimony Tellurium lodine @) Xenon
[Xe] Bs [Xe] 6s* Xel4f*50'6s” | [Xel4f“5Pbst | [Xe]af5d'6s’ [ [Xel4f“5a'6s? |[Xeaf*5d°6s” | [Xelaf*sd6s’ | [Xel4f*5d°6s | [Xe]4f*5d®6s | [Xe]4f*5d"6s’ | [Xe]4f*5d° Bs>6p | [Xe] 4f 5o 6s’ 6p°( [Xe] 4f* 5 bs* 6p°| [Xe] 4" 5" b5 6p'[ [Xe] 4f" 5" 6s” 6p°| [Xe] 41" 5" 65 Bp®
4 ,6,4,320 6,4,2-1 Hﬁ‘ J3ZD—2 6,4,3,2,1,0,-1 ,2,0 Al il 3, 4, 5, ¢ 6,42 Pt il
it 2 vell s ' i & 187 19 6 171 ‘ ! } 130 “lu 72 |1s03 130 983* 0 fm00 o) @ 150 52 788 192* |14 153 763 172+ |3 () :
-2.92(1) -2912(2) 1166(3) 1118(2) 1498(3) 0851(2) -0.336(1) -01262(2) L)
55(:8 6-10 | 56 Ba 003 I-a = I-" 72Hf 410 nTa 8107t 14w 6-10° 75“8 107 7605 10 17|r 107 TBPt 5-107 TBA“ 5107 BDHg 410 01Tl 3-10°% azPh 2-10° |83 Bl 2107 |84 210 | 85 asﬁﬂ
Caesium Barium Hafnium Tantalum Tungsten ® | Rhenium 0smium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
[Rn] 7s [Rn] 7s? [Rn]5f*6c” 78" | [Rn] 5f* 6d° 75 [Rn] 5 64 75"

Rajlherfordwum (amer) Hahmurn (amer)

1/2 O,(g) + 2H" + 2e~ = H,O(fl) B
5

18¢

: Kurtschatovium (russ.) Nie!shnhrium (uss.)
290) 89 bis 103

87 88 =L |i0a Rt/ {05 [H]@/ ISy P 107 s 1080 109

Francium Radium rSgACASymhu\ 0 i ‘\’Ij#kC-Symnnr U ]

[Xe] 5d6s* [Xe] 4 65 [Xe] 4F 65 [Xe] 4f*6s° [Xe] 4f°6s” [Xe] 4f°6s° [Xe] 4f 65’ [Xe] 4f" 5d 6s* [Xe] 4f° bs” [Xe] 4f° 6s® [Xe] 4f" Bs” [Xe] 41" bs’ [Xe] 4f* 6s* [Xe] 4 Bs” [Xe] 4f* 5d 6s
4, : ,2 , 2 3 4, ,2 3,2 3

i 182 3 " 1 { 4 173.4 172 194 171.6

-2.522(3) -2.483(3) -2.35(3) -2431(3) -2.29(3) -2.30(3) -2407(3) -2.29(3) -2.30(3) -2.29(3) -2.3313) -2.3113) -2.31(3) -2.22(3) -2.30(3)
57 2-10° SBGe 4107 5sPI' 5-10° BllNd 2-10°% | 61 62 mﬁ 10 GaEu 10 MGd 6-107 BSTb 9-107° ﬁsny 4-107*| 67 0 107* | 68 El’ 2107 liaTm 24107 me 3107 71Lu 7107
‘/CH Lanthanum Cerium Praseodymium | Neodymium Promethium Samarium Europium Gadolini Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
[Rn] 6d 7s [Rn] B 75" [Rn]5f°6d7s’  |[Rn]5P6d7s°  [[Rn]5f'6d7s’ [Rn] 56° 75 [Rn] 5 75 [Rn] 5t 60 75° [Rn]5° 7s° [Rn] 56" 75 [Rn] 5f" 75" [Rn] 512 7s? [Rn] 5f° 75 [Rn] 5f* 75 [Rn] 5 6 75°

Verlagsgesellschaft ~ ] 5.4, ,5.4,3 6,543 6,543 6,54, 4,3 4, 4 : 3 3

1

Postfach 1260/1280 7 4 -190(4)' -149(3) X -1798(3) -1856(3) -2.031(3) . 207(3) -2.06(3) 197(3) 2013) 1.98(3) 195(3) -166(3) -1.78(3) -2.06(3)
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Federal Republic . ; . : ; ; o : i > 4 ; ’
of Germany Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium Fermium Mendelevium Nobelium Lawrencium




