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2~ Y % A  He 4.002602 (2) g r 61 7 @ *A F % A% Pm
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Standard Atomic Weights 2018

[Scaled to A, (*C) =12, where “C is a neutral atom in its nuclear and electronic ground state.]

The atomic weights, A (E), of many elements vary because of variations in the abundances of their isotopes in normal materials. For 12 such elements, an
atomic—weight interval is given with the symbol [, b] to denote the set of atomic—weight values in normal materials ; thus, a<A (E) <b for element E. The
symbols @ and & denote the bounds of the interval [, b]. If a more accurate A (E) value for a specific material is required, it should be determined. For 72

elements, A, (E) values and their evaluated uncertainties (in parentheses, following the last significant digit to which they are attributed)

are given.

anTl;; Name Symbol C:;:g I}; Footnotes ﬁltl?r:‘l;cer Name Symbol x::g;; Footnotes

1 hydrogen H [1.00784 , 1.00811] m 60  neodymium Nd  144.242(3) g
2 helium He 4.002602 (2) g r 61  promethium™ Pm
3 lithium Li [6.938 , 6.997] m 62  samarium Sm  150.36(2) g
4 beryllium Be 9.0121831(5) 63  europium Eu  151.964(1) g
5  boron B [10.806,10.821] m 64  gadolinium Gd  157.25(3) g
6  carbon C [12.0096 , 12.0116] 65 terbium Tb  158.92535(2)
7 nitrogen N [14.00643, 14.00728] m 66  dysprosium Dy  162.500(1) g
8  oxygen 0  [15.99903, 15.99977] m 67  holmium Ho  164.93033(2)
9 fluorine F 18.998403163 (6) 68 erbium Er  167.259(3) g

10 neon Ne  20.1797(6) gm 69  thulium Tm 168.93422(2)

11 sodium Na  22.98976928(2) 70  yterbium Yb  173.045(10) 8

12 magnesium Mg [24.304,24.307] 71 lutetivm Lu  174.9668(1) g

13 aluminium (aluminum) Al 26.9815385(7) 72 hafnium Hf 178.49(2)

14 silicon Si  [28.084, 28.086] 73 tantalum Ta  180.94788(2)

15 phosphorus P 30.973761998 (5) 74 tungsten W 183.84(1)

16 sulfur S [32.059 , 32.076] 75  rhenium Re 186.207(1)

17 chlorine Cl  [35.446, 35.457] m 76  osmium Os  190.23(3) g

18 argon Ar  39.948(1) g r 77 iridium Ir  192.217(3)

19 potassium K 39.0983(1) 78  platinum Pt 195.084(9)

20  calcium Ca  40.078(4) g 79 gold Au  196.966569 (5)

21 scandium Sc  44.955908 (5) 80 mercury Hg  200.592(3)

22 titanium Ti 47.867 (1) 81  thallium T1 [204.382, 204.385]

23 vanadium A% 50.9415(1) 82 lead Pb  207.2(1) g r

24 chromium Cr  51.9961(6) 83  bismuth* Bi  208.98040(1)

25 manganese Mn  54.938044(3) 84  polonium™ Po

26 iron Fe  55.845(2) 85 astatine At

27 cobalt Co 58.933194 (4) 86 radon™ Rn

28 nickel Ni 58.6934 (4) r 87 francium® Fr

29  copper Cu  63.546(3) r 88 radium® Ra

30  zinc Zn  65.38(2) r 89  actinium™ Ac

31 gallium Ga  69.723(1) 90  thorium™® Th  232.0377(4) g

32 germanium Ge  72.630(8) 91  protfactinium* Pa  231.03588(2)

33  arsenic As  74.921595(6) 92  uranium® U 238.02891 (3) gm

34 selenium Se  78.971(8) r 93  neptunium* Np

35  bromine Br [79.901, 79.907] 94 plutonium™ Pu

36 krypton Kr 83.798(2) gm 95  americium ™ Am

37 rubidium Rb 85.4678 (3) g 96  curium® Cm

38 strontium Sr 87.62(1) g r 97  berkelium* Bk

39  yftrium Y 88.90584 (2) 98  californium™® Cf

40  zirconium Zr  91.224(2) g 99 einsteinium* Es

4 niobium Nb  92.90637(2) 100  fermium* Fm

42 molybdenum Mo 95.95(1) g 101 mendelevium* Md

43 technetium * Te 102  nobelium* No

44 ruthenium Ru 101.07(2) g 103  lawrencium™ Lr

45 rhodium Rh  102.90550(2) 104  rutherfordium™ Rf

46 palladium Pd 106.42(1) g 105  dubnium™ Db

47  silver Ag 107.8682(2) g 106  seaborgium* Sg

48  cadmium Cd 112.414(4) g 107 bohrium™ Bh

49 indium In  114.818(1) 108  hassium™ Hs

50 tin Sn  118.710(7) g 109  meitnerium* Mt

51 antimony Sb 121.760(1) g 110 darmstadfium * Ds

52  tellurium Te 127.60(3) g 111 roentgenium ™ Rg

53  iodine I 126.90447 (3) 112 copernicium* Cn

54  xenon Xe 131.293(6) gm 113 nihonium™* Nh

55  caesium (cesium) Cs 13290545196 (6) 114 flerovium* FI

56 barium Ba 137.327(7) 115 moscovium* Mc

57  lanthanum La 138.90547(7) g 116 livermorium* Lv

58  cerium Ce 140.116(1) g 117 tennessine ™ Ts

59  praseodymium Pr  140.90766 (2) 118  oganesson™ Og

% : Element has no stable isotopes. However, four elements (Bi, Th, Pa, and U) do have a characteristic isotopic composition, and for these elements, standard atomic weights

are tabulated.

g Geological specimens are known in which the element has an isotopic composition outside the limits for normal material. The difference between the atomic weight of the

element in such specimens and that given in the table may exceed the stated uncertainty.

tionation. Substantial deviations in atomic weight of the element from that given in the table can occur.

: Modified isotopic compositions may be found in commercially available material because the material has been subjected to an undisclosed or inadvertent isotopic frac-

r : Range in isotopic composition of normal terrestrial material prevents a more precise A, (E) being given : the tabulated A, (E) value and uncertainty should be applicable

to normal material.
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13 7V 3 == & Al 26.98 72 N 7 = v A Hf 1785
4 7 1 % Si 28.09 73 ¥ v % ) Ta 180.9
15 Y v P 30.97 My v AT v W 1838
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30 i %  Zn 65.38" 89 7 / F = v A Ac (227)
31 # Y v A Ga 69.72 9 ~ Y ¥ 2 Th 232.0
32 X )V % =% A Ge 72.63 91 Fubr7sF=%24 Pa 231.0
33 bt #  As 74.92 92 v 5 M2 ] 2380
34 & % v Se 7897 93 % 7 v = % A Np (237)
35 B #% Br 79.90 94 S Vv b = % A Pu (239)
36 7 Y 7 F ¥ Kr 83.80 9% 7 A2 Y ¥ v A Am (243)
37 v ¥ ¥ % A Rb 8547 % F =2 Y ¥ A Cm (247)
38 A btuw¥F A Sr 87.62 97 N — 7 Y v A Bk (247)
39 £ v bYU Y oAa Y 8891 98 A Yk NM=w2is Cf (252)
40 Y Vv a = A Zr 91.22 9 FAYA¥A=%2s Es (252)
41 = + 7 Nb 9291 100 7 = ) 3 % 4 Fm (257)
42 € Y 7 F ¥ Mo 95.95 01 2>y FLE¥wa Md (258)
43 5 7 & F 7 A Te (99) 102 7 — X1 % A No (259)
4 NV 5§ = % A Ru 101.1 103 2—1V>¥3¥% A Lr (262)
4 © ¥ % A Rh 1029 104 9%k —3Y % s RE (267)
6 % 5 Y v A Pd 106.4 105 F 7 = =% & Db (263)
47 L Ag 107.9 106 ¥ —K—Fw s Sg (271)
48 # F I v A Cd 1124 107 £ — Y = A Bh (272)
9 4 ¥ ¥ v A In 1148 108 » v ¥ % A Hs (277)
50 A 2 Sn 1187 109 ~4 b &Y w A Mt (276)
51 7 v F+ £ ¥ Sb 1218 110 #¥— A A% F v A Ds (281)
52 7 Y J Te 127.6 111 v~ F % =% 24 Rg (280)
53 3 v #F 1 126.9 112 2RV =3yv 24 Cn (285)
54 % ® J v Xe 1313 113 = x = &% A Nh (278)
5 % ¥ % A Cs 1329 114 7 L v ¥ % A& Fl (289)
56 N Y % A Ba 137.3 115 = 2 2 ¥ % A Me (289)
57 9 v ¥ v la 1389 116 Y 8 € Y 7 A Ly (293)
58. & Y v A Ce 140.1 117 ¥ #* ¥ ¥ Ts (293)
59 7 5 & 4+ ¥ A Pr 1409 118 + # % v ¥ Og (294)
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LUNIZRT 2018 4R T O [ AL AL I BRI E R 203 2013 4ERRE L CHREL 7B I2HEDWTHB Y, BN TRFOME TS b,

COREHCDIZH72> THFICRD FIHEET L UELH 5,

(1) ZOERDOFEVAREALRE T WO FERE T I —RIIHE DN T B RIELWE H DO ITHE D A AIFAEE 2 R T o

(2) INSOMIZARTICHED S AT 2WENTHT 2 FMARFIEELZRLTWD LIERS v,

(3) JRFEAZEBHFP] TR SN T B 12 JTEHE TR S ZHFPHICTRIN TV S,
[a, D) FARGEAEREAS a Dk b IFOHIBAICH 2 2 & 2 K5,

4) ( YNOBFRIHFAMAEEEDORHELL ST, HRIZ, HHVIALMISREI Y I 2LBOIE, B L OEFREZZATV S,

(5) ZOARMENSBERLICEWMENTVLRAMMKLT—5, BIUOZoOWEEZ FRREAWED -HEELZHEH L TRk bR
7250 TH Y, FNAIAEEDENETE I ORHEDP S OREIC L > TREIN TV S,
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T ELEDNH S,

(7) NYw A, WHE AFy, TVITY, 2UT Ny, Il U ORMEEEEIZRTICHEET A ENENOSKDETH 5,

(8) PiIAT4X10° SELNTF OBHA B 2 2 RIFHWEN TV AV, 2L 78 7 27 F=2 7 21220 Tid™'Pa CREY : 328%
10*4E) 28U 5 OB ERY & L THEICHARICHEALL TW 20 THAMGICHERBRTE L L CRtikShTw b,

% J. Meija et al.: Isotopic Compositions of the Elements 2013 (IUPAC Technical Report), Pure Appl. Chem., 88, 293 (2016).

BE¥ TF = B ATETEE BE¥ X — B AIE1EE
5 me HEM (prmhs B g5 m= “EH (pympm B
1 H 1 [99.972, 99.999] M 19 K 39 93.2581 (44)
2 [0.001, 0.028] 40 0.0117(1)
2 He 3 0.0002(2) G R 41 6.7302 (44)
4 99.9998 (2) 20 Ca 40 96.941 (156)° (§
3 Li 6 [1.9, 7.81* M 42 0.647 (23)
7 [92.2,98.1]° 43 0.135(10)
4 Be 9 100 44 2.086(110)
5 B 10 [18.9, 20.4] M 46 0.004(3)
11 [79.6, 81.1] 48 0.187(21)
6 C 12 [98.84, 99.04] 21 Se 45 100
13 [0.96, 1.16] 22 Ti 46 825(3)
7 N 14 [99.578, 99.663]° M 47 744(2)
15 [0.337, 0.422] 48 73.72(3)
8 0 16 [99.738, 99.776] M 49 541(2)
17 [0.0367, 0.0400] 50 518(2)
18 [0.187, 0.222] 23 A\ 50 0.250(10)
9 F 19 100 51 99.750(10)
10 Ne 20 90.48(3) GM 24 Cr 50 4.345(13)
21 0.27(1) 52 83.789(18)
22 9.25(3) 53 9501 (17)
11 Na 23 100 54 2.365(7)
12 Mg 24 [78.88, 79.05] 25 Mn 55 100
25 [9.988, 10.034] 26 Fe 54 5.845(105)
26 [10.96, 11.09] 56 91.754(106)
13 Al 27 100 57 2.119(29)
14 Si 28 [92.191, 92.318] 58 0.282(12)
29 [4.645, 4.699] 27 Co 59 100
30 [3.037, 3.110] 28 Ni 58 68.0769(190) R
15 P 31 100 60 26.2231 (150)
16 S 32 [94.41, 95.29] 61 1.1399(13)
33 [0.729, 0.797] 62 36345 (40)
34 [3.96, 4.77] 64 0.9256(19)
36 [0.0129, 0.0187] 29 Cu 63 69.15(15) R
17 Cl 35 [755, 76.1] M 65 30.85(15)
37 [23.9, 24.5] 30 Zn 64 49.17(75) R
18 Ar 36 0.3336(210) G R 66 27.73(98)
38 0.0629(70) 67 4.04(16)
40 99.6035 (250) 68 1845(63)
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BEF TF == B AL E BEF TF == B AL E
g2 E= BB (pzmaw B3 g2 E= MRR  [pzmax W3
70 0.61(10) 50 Sn 112 0.97(1) G
31 Ga 69 60.108 (50) 114 0.66(1)
71 39.892(50) 115 0.34(1)
32 Ge 70 2052(19) 116 14.54(9)
72 27.45(15) 117 768(7)
73 7.76(8) 118 24.22(9)
74 36.52(12) 119 859(4)
76 7.75(12) 120 3258(9)
33 As 75 100 122 463(3)
34 Se 74 0.86(3) 124 5.79(5)
76 9.23(7) 51 Sb 121 57.21(5) G
77 760(7) 123 4279(5)
78 23.69(22) 52 Te 120 0.09(1) (&
80 49.80(36) 122 2.55(12)
82 8.82(15) 123 0.89(3)
35 Br 79 [50.5, 50.8] 124 474(14)
81 [49.2, 49.5] 125 707 (15)
36 Kr 78 0.355(3) GM 126 18.84(25)
80 2.286(10) 128 31.74(8)
82 11.593(31) 130 34.08(62)
83 11.500(19) 53 I 127 100
84 56.987 (15) 54 Xe 124 0.095(5) GM
86 17.279(41) 126 0.089(3)
37 Rb 85 7217(2) G 128 1.910(13)
87 27.83(2) 129 26.401(138)
38 Sr 84 0.56(2) © 130 4071(22)
86 9.86(20) 131 21.232(51)
87 7.00(20)° 132 26.909(55)
88 82.58(35) 134 10.436(35)
39 Y 89 100 136 8857 (72)
40 Zr 90 51.45(4) © 55 Cs 133 100
91 11.22(5) 56 Ba 130 0.11(1)
92 17.15(3) 132 0.10(1)
94 17.38(4) 134 242(15)
9 2.80(2) 135 6.59(10)
41 Nb 93 100 136 7.85(24)
42 Mo 92 14.649 (106) G 137 11.23(23)
94 9.187(33) 138 71.70(29)
95 15.873(30) 57 La 138 0.08881 (71) G
96 16.673(8) 139 99.91119(71)
97 9582(15) 58 Ce 136 0.186(2) €
98 24.292(80) 138 0.251(2)°
100 9.744(65) 140 88.449(51)
44 Ru 9 554(14) G 142 11.114(51)
98 1.87(3) 59 Pr 141 100
99 12.76 (14) 60 Nd 142 27.153(40) ©
100 12.60(7) 143 12.173(26)¢
101 17.06(2) 144 23.798(19)
102 31.55(14) 145 8.293(12)
104 18.62(27) 146 17.189(32)
45 Rh 103 100 148 5756 (21)
46 Pd 102 1.02(1) G 150 5638(28)
104 11.14(8) 62 Sm 144 308(4) G
105 22.33(8) 147 15.00(14)
106 27.33(3) 148 11.25(9)
108 26.46(9) 149 13.82(10)
110 11.72(9) 150 7.37(9)
47 Ag 107 51.839(8) © 152 26.74(9)
109 48.161(8) 154 22.74(14)
48 cd 106 1.245(22) G 63 Eu 151 47.81(6) G
108 0.888(11) 153 52.19(6)
110 12.470(61) 64 Gd 152 0.20(3) G
111 12.795(12) 154 2.18(2)
112 24.109(7) 155 14.80(9)
113 12.227(7) 156 2047(3)
114 28.754(81) 157 15.65(4)
116 7.512(54) 158 24.84(8)
49 In 113 4.281(52) 160 21.86(3)
115 95.719(52) 65 Tb 159 100
©2018 HA{L¥S EFESMEES
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66 Dy 156

164

B
[EFEax]  HS

0.056(3) G

0.095(3)

2.329(18)
18.889(42)
25475(36)
24.896 (42)
28.260 (54)

67 Ho 165 100
68 Er 162

164
166
167
168
170

0.139(5) G
1.601(3)
33.503(36)
22.869(9)
26.978(18)
14.910(36)

69 Tm 169 100
70 Yb 168

170
171
172
173
174
176

71 Lu 175

176

72 Hf 174

176
177
178
179
180

73 Ta 180

181

74 w 180

182
183
184
186

75 Re 185

0.123(3) G
2.982(39)
14.086 (140)
21.686(130)
16.103(63)
32.025(80)
12.995(83)
97.401 (13) G
2.599(13)
0.16(12)
5.26(70)°
18.60(16)
27.28(28)
1362(11)
35.08(33)
0.01201 (32)
99.98799 (32)
0.12(1)
26.50(16)
14.31(4)
30.64(2)
28.43(19)
3740(5)

77

78

79
30

81

82

83
90

91
92

Ir

Pt

Au
Hg

Tl

Pb

Bi
Th

Pa

191
193
190
192
194
195
196
198
197
196
198
199
200
201
202
204
203
205
204
206
207
208
209
230
232
231
234
235
238

BT
[EFEaxE] B

62.60(5)
0.02(2) G
1.59(64)
1.96(17)¢

13.24(27)

16.15(23)

26.26(20)

40.78(32)

37.3(2)

62.7(2)
0.012(2)
0.782(24)

32.864(410)

33.775(240)

25.211(340)
7.356(130)

100
0.15(1)
10.04(3)
16.94(12)
23.14(9)
13.17(9)
29.74(13)
6.82(4)
[29.44, 29.59]
[7041, 70.56]

1.4(6) G R
24.1(30)°

22.1(50)¢

52.4(70)¢

100
0.02(2)
99.98(2)
100
0.0054 (5) GM
0.7204(6)°
99.2742(10)

[TCEO R (2018) ] ICBIF ATERCMEMOEIRIEITLOEY THh b, B, KIEIILELKIIOVTOIETH Y, /I
ZIFEFMARICOVTDODLDTH b,

® oDz o

DR oI, RV EAVR SN D S OfiE 2 2 5 b OWELET 5.
CTHBUROHICIEIARETER, B B WIEARY) 22 FEA ARG & 21T
Ll O HER L OWE D RN AR EE ISR A D B 72 D12, KEEED B AR DS S s v,

DL RFU AL SN2 BD ) F I AR T UAREE LTHE > TWAOTHEEAET 5, UYF 72084, 0L 2RETOL OffE

R L 72 RINEARAAAE BE 2 & KIS 2 B 72 2 7R3 b OAMEET 5o

1 2007 20 5 7672% DAEB 2 /R EBAMONTE Y, RARICHAETI2WETOL Ofiid Z OFFATHRD Bz Rt 75 0l
A, 7U OFFAEEE X 021~0.7207% DFEIFH OMEH D 1), RIROME L D135 510D OPHFELET 5,
b HEE N SN A SN ORFESREZFET R, 2RhOBHETAON/NILE LT2712 2HWA Z EBRBADPLEIHE SN TV,

¢ THEEZEC X 2 INE 520 B RALRDFEAERE IR L BB 5 25605 5o

113 &k
115 %o
117 %
118 %tk

L7

 nihonium, Nh,

* moscovium, Mc
! tennessine, T's,
: oganesson, Og,

N5 DIEHINILEFMARDFIEL 2D T,

et sty VN
EFEAIE YA
THRY Y
FARY ¥

’

[EFEX] [4HOEFER] [THEOEEER] RU [THEORMEEREK] D 2017 HLV 2018 FEiRICH T3 ELHES

- TUPAC I & % 113, 115, 117, 118 HIEEDTLEL L TRIL T DFHES, RUOHBMMLFEGAEEMEERICL I 5DTT
FOHAREGOPEE 2T, [HmE] [4f0ETER] KO [HROFME] ITBIEZINA7z. 2hb 4 R0k
%, HRiE M OHARGEZIZUTO®E) TH b,

N TORRLEIHE > THEMERAOHEHO—FZ () WITR

*L. Ohrstrom and J. Reedijk : Names and symbols of the elements with atomic numbers 113, 115, 117 and 118 (IUPAC Recommenda-
tions 2016), Pure Appl. Chem., 88, 1225 (2016)
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