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Table 1. Standard atomic weights of the elements (Table of Standard Atomic Weights 2023).

Standard atomic weights, A(E), are listed in increasing atomic number (column 1) with the element name (column 2)
and element symbol (column 3). Commonly used alternative spellings for aluminium and caesium are aluminum and
cesium. Standard atomic weights are given as single values (column 4) with uncertainties (column 5) or as intervals
(column 4). Standard atomic weights are expressed as the ratio of the average mass of the atom to the unified atomic
mass unit. The stated uncertainties (column 5) are uncertainties for normal materials and include evaluations of mea-
surement uncertainty and natural variability. The footnotes (column 6) to this table elaborate the types of variations
that may occur for individual elements and that may lie outside the values listed.

Standard atomic weight intervals are given in column 4 with the symbol [a, 8] to denote the set of atomic weight values

F (2023)

in normal materials for 14 elements (¢<A(E) <5 for element E).

1 2 3 4 5]
RIES X TEES BFE L
Element Symbol Standard atomic weight Uncertainty £
number
1 K ¥ hydrogen H [1.007 84, 1.008 11]
2 N U v 2 helium He 4.002 602 0.000 002
3 1) 5 7/ 2 lithium Li [6.938, 6.997]
4 ~N Y Y v A beryllium Be 9.012 1831 0.000 0005
5 & > #% boron B [10.806, 10.821]
6 i #% carbon C [12.0096, 12.0116]
7 £ % nitrogen N [14.006 43, 14.007 28]
8 i #% oxygen (0} [15.999 03, 15.999 77]
9 7 b4 % fluorine F 18.998 403 162 0.000 000 005
10 * 7 ¥  neon Ne 20.1797 0.0006
11 + b+ VU v A sodium Na 22.989 769 28 0.000 000 02
12 ~ 7 A& ¥ 7 A magnesium Mg [24.304, 24.307]
13 7 v I = 7 A  aluminium Al 26.981 5384 0.000 0003
14 Ui A #%  silicon Si [28.084, 28.086]
15 U v phosphorus P 30.973 761 998 0.000 000 005
16 it ¥ sulfur S [32.059, 32.076]
17 b} % chlorine Cl [35.446, 35.457]
18 7 ) I ¥ argon Ar [39.792, 39.963]
19 Vil 1 v 2 potassium K 39.0983 0.0001
20 Vv ¥ v A calcium Ca 40.078 0.004
21 A A v ¥ v A scandium Se 44.955 907 0.000 004
22 5 5 > titanium Ti 47867 0.001
23 2N F ¥ % A vanadium A\ 50.9415 0.0001
24 7 md 2 chromium Cr 51.9961 0.0006
25 ~ M i ¥ manganese Mn 54.938 043 0.000 002
26 #k iron Fe 55.845 0.002
27 = VAN 2 b cobalt Co 58933 194 0.000 003
28 = b4 97 JV nickel Ni 58.6934 0.0004
29 g0 copper Cu 63.546 0.003
30 LI $  zinc Zn 65.38 0.02
31 il 1) 7/ 2 gallium Ga 69.723 0.001
32 O v = 2 germanium Ge 72.630 0.008
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1 2 3 4 & 6

RIS TH TS mFE T 5z
Element Symbol Standard atomic weight Uncertainty £ Footnote

number

33 < #%  arsenic As 74.921 595 0.000 006

34 1€ % > selenium Se 78971 0.008

35 L 3%  bromine Br [79.901, 79.907]

36 7 ) 7 I ¥ krypton Kr 83.798 0.002

37 V¥ ¥ v A rubidium Rb 85.4678 0.0003

38 A hw ¥ F v A strontium Sr 87.62 0.01

39 4 v b Y T A yttrium Y 83.905 838 0.000 002

40 Y )V a = v A zirconium Zr 91.224 0.002

41 = 7+ 7 niobium Nb 92.906 37 0.000 01

42 £ Y 7 57 ¥ molybdenum Mo 95.95 0.01

43 2 % F % A technetium” Te

44 7 = v A ruthenium Ru 101.07 0.02

45 Y % A rhodium Rh 102.905 49 0.000 02

46 7 ¥ v A palladium Pd 106.42 0.01 g

47 i silver Ag 107.3682 0.0002 g

43 7 F I v A cadmium Cd 112414 0.004

49 4 Y ¥ 7 A indium In 114.818 0.001

50 A A tin Sn 118.710 0.007 g

51 7 ¥ F £ ¥ antimony Sb 121.760 0.001 g

52 T v )V tellurium Te 127.60 0.03 g

53 3 17 % lodine I 126.904 47 0.000 03

54 = J > xXenon Xe 131.293 0.006

55 £ ¥ v A caesium Cs 132.905 451 96 0.000 000 06

56 N U) v A barium Ba 137.327 0.007

57 7 v 5 ~  lanthanum La 138.905 47 0.000 07

58 1€ ) &7 A cerium Ce 140.116 0.001

59 7 9 & 4+ ¥ A  praseodymium Pr 140.907 66 0.000 01

60 S 7+ Y A neodymium Nd 144.242 0.003

61 7 v A F % A  promethium” Pm

62 + < Y v A  samarium Sm 150.36 0.02 g

63 2 v 1 ¥ v A europium Eu 151.964 0.001 g

64 N Y = v A gadolinium Gd 157.25 0.03

65 7 JV ¥ v A terbium Tb 158.925 354 0.000 007

66 VA7 ua ¥ A dysprosium Dy 162.500 0.001

67 A WV I v A  holmium Ho 164.930 329 0.000 005

68 I )V ¥ v A erbium Er 167.259 0.003

69 V4 U v A thulium Tm 168.934 219 0.000 005

70 4 v 7 )V ¥ 7 A ytterbium Yb 173.045 0.010

71 Vo 7 F v A lutetium Lu 174.9668 0.0001 g

72 N 7 = % A hafnium Hf 178.486 0.006

73 5 v % )V tantalum Ta 180.947 88 0.000 02

74 ¥ ¥ J A 7 ¥ tungsten w 183.84 0.01

75 1% = & 2 rhenium Re 186.207 0.001

76 A A X v A  osmium Os 190.23 0.03

77 4 v ¥ v A iridium Ir 192.217 0.002

78 H 4 platinum Pt 195.084 0.009

79 4 gold Au 196.966 570 0.000 004

80 K mercury Hg 200.592 0.003

81 U 7 thallium Tl [204.382, 204.385]

82 & lead Pb [206.14, 207.94]

83 A X bismuth * Bi 208.980 40 0.000 01
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1 2 3 4 & 6

RIS TH TS mFE T & 5z
Element Symbol Standard atomic weight Uncertainty £ Footnote

number

84 A @ = % 2  polonium® Po

85 7 A ¥ F ¥ astatine” At

86 7 N >~  radon® Rn

87 7 5 ¥ ¥ % A francium”® Fr

88 7 N I 2 radium® Ra

89 7 7 9 = 7 A  actinium® Ac

90 b U v 2 thorium”® Th 232.0377 0.0004 g

91 7a b7 27F =72 protactinium”® Pa 231.035 88 0.000 01

92 77 7 > uranium”® U 238.028 91 0.000 03 g m

93 * 7 v = % A neptunium® Np

94 7 Vv b = v 2 plutonium” Pu

95 7 A Y ¥ v A americium® Am

96 ¥ =2 Y v A curium” Cm

97 )N — 27 1) % A berkelium® Bk

98 A Y &RV = A californijum”® Cf

99 74 Y A% A =72 einsteinium* Es

100 7 = )V 3 7 A fermium” Fm

101 A ¥ 5 L ¥ 7 A mendelevium® Md

102 J — W~ 1) % A nobelium® No

103 T — 1 ¥ ¥ v A lawrencium”® Lr

104 S ¥ K — Y 7 A rutherfordium™® Rf

105 F 7 = % 2 dubnium® Db

106 v — K — F v A seaborgium” Sg

107 A — 1Y % A  bohrium” Bh

108 N v ¥ % A hassium”® Hs

109 ~A4 b % Y % A meitnerium”® Mt

110 ¥ — L A% F v 2A darmstadtium”® Ds

111 L Y F & =% A roentgenium” Rg

112 I N )= ¥ 7 A copernicium® Cn

113 = & = ¥ A nihonjum® Nh

114 7 L a ¥ v A Aflerovium® Fl1

115 £ A2 2 ¥ % A  moscovium”® Mec

116 Y N & Y 7 A livermorium Lv

117 5 % ¥ ¥ tennessine® Ts

118 + # % YV ¥ oganesson” Og

Y RERGED & MR TP H B TR, 2720, Bi, Th, Pa, UD4TREFISNT, ZhdOTHRESHERETEEORMLFERETINT, EFEF525NT
W3,

¥ AR EZDORHENSE, EEOVHEICEASNAZHDT, BAEOREL, SPEFEFSBAFRELRATOEH»PSFMHESA TV, BEOHEFOREFEIF, FRTRS
hiBIMEERAEOHEICEVEETRE->TWVS, HU A(E) OFEL S H, AERRLEFEOEEZRYENICEXZTES5E, BE4OHMOAEICL->TRHES
h2 A DRELSIELW NS EDIEEH D,

g HBRTRORMFEBRTVEEOVEN RILEHEEEA S LD eHEFNLH 5V EBEYEN APPSO ATV S, Z0OLS LHMPTRUBRTROREFEE COROME
EDED, REDTHELP SEHBAD_ENH B,

m : RFEE, H5VETEL) LR EDRE 2 O ICRAMEERIZEE L PEFTRRPICRVESNZEFH D, TDLYH, HEATFOEFEF/REDOBEEL LR
BHEVH B,

r DEROME EOYEORMEHERICEHF HEHICREDEFELVBENRVMEEZEZ S ENFTELRY, RADFEFESLVRHEL S BBERONHEICERASNZHD
9%,

: Element has no stable isotope, only radioactive isotopes. For four elements (Bi, Th, Pa, and U) a standard atomic weight is tabulated because these elements

have a characteristic terrestrial isotopic composition; for the other 34 elements a standard atomic weight cannot be determined.

% A (E)values and their uncertainties are given for normal materials and include evaluations of measurement uncertainty as well as natural variations in atomic
weight where applicable. The atomic weight of a normal material is expected to lie within the lower and upper endpoints of the standard atomic weight with
great certitude. If the uncertainty in A,.(E) is considered too large for a user’s purpose for an element with measurable variations in atomic weight, a value of
A (E) with a lower uncertainty might be obtained by measurement of an individual specimen.

g : Geological and biological materials 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 materials and that given in the table may exceed the stated uncertainty.

m : Modified isotopic compositions may be found in commercially available material because the material has been subjected to some undisclosed or inadvertent isoto-
pic fractionation. Substantial deviations in atomic weight of the element from that given in the table can occur.

r : Range in isotopic composition of normal terrestrial material prevents a more precise standard atomic weight being given; the tabulated value and uncertainty

should be applicable to normal material.
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(TRORFEF, BEH12DiE (C) #12EUL, TNICHIDIBHEE T B.)

AxRd, RALOEREZZEAT, ERME - CAEEES (UPAC) TERSIABHOREFRICEDE, BXLFRFEFEFMEZSELH M
BICERL7=6DTH %, AR, FMUFFEEDONETESIF, BRIC, HHVIEARNICEIY 3 2XHPRBREDALHIC, TREICER
%, €-C, B<2DREFENME, ERENMRAESNEAIBFONBIARZCELS. AROFEFEZ5IATREICIE, COZEISEEEBRE
TBHENZEELLY,

BH, ARODFEFEDOEREEVFVL, BEROGEZHRIAFADIBFOIHFETHIUATH 2 (AXTRICOVWTEEESR), £, RER
PR, RRTHEDFAMEFHEBZRE EVTRICOVTIE, ZOTROBSFERMFOEERO—BFIZ ( ) RICSKRLE -T, ZTOE
ERFEEL TR CEFHREL,

BL = = 2 ZE m7m BL = % 2 ZE mem
1 K % H 1.008 4 Vv ¥ = % A Ru 101.1
2 ~ J v A He 4003 45 w ¥ v A Rh 102.9
3 Y F v A Li 694" 46 X 3 Y v A Pd 106.4
4 N Yy Y % A  Be 9012 47 g Ag 107.9
5 & 7 # B 10.81 48 # F I v A Cd 1124
6 B % C 12,01 49 4 v ¥ % A In 114.8
7 = # N 14.01 50 R X Sn 1187
8 M % 0 16.00 51 7 ¥ F¥ € ¥ Sb 1218
9 7 v % F 19.00 52 7 )Y . Te 127.6
10 % * ¥  Ne 20.18 5 E v E | 126.9
11 %+ F Y » A Na 2299 54 % ¥ 7 v Xe 131.3
12 =~ 7 % ¥ % & Mg 24.31 5 & ¥ w4 Cs 1329
13 7V 3 =% & Al 2698 56 8 Y % A  Ba 137.3
4 7 4 #  Si 28.09 57 9 v % v La 1389
5 Y v P 3097 58 & U v A Ce 140.1
16 #% S 3207 50 7 9 k& %+ ¥ A Pr 140.9
17 & # 3545 60 % #+ ¥ A& Nd 144.2
8 7 MV =T ¥ Ar 39.95 6l 7 @ X F v A Pm (145)
9 # Y v A K 39.10 62 H <~ U ¥ A Sm 1504
20 # Vv ¥ v A Ca 40.08 63 = v o ¥ v A Eu 152.0
21 2 v ¥ % A Se 44.96 64 # F Y = v A Gd 157.3
2 F 4 v Ti 47.87 65 5 NV ¥ @ A Tb 1589
2 N F YV v a0V 50.94 66 Y A7HYY A Dy 1625
24 ui s Cr 52.00 67 & N I w A  Ho 164.9
2% ~ ¥ # Y Mn 54.94 68 T NV ¥ w» A Er 167.3
26 #k Fe 55.85 69 Y Y % A Tm 168.9
27 a N Vv +  Co 5893 70 4 vFIVED A Yb 1730
22 = v 4 L Ni 58.69 71 Vv 5 F % A  Lu 175.0
29 $ Cu 63.55 72 N 7 = v A Hf 1785
30 iE #  Zn 65.38* 73 % v % LV Ta 180.9
31 # Y v A  Ga 69.72 My v 7 AT v W 183.8
32 F V<2 =Y A Ge 7263 7% L = % A Re 186.2
33 b % As 7492 76 4+ A2 I % A Os 190.2
34 & 1% v Se 7897 7 4 U Y v A Ir 192.2
35 B #% Br 79.90 78 H & Pt 195.1
36 7 Y 7 b+ ¥ Kr 83.80 79 & Au 197.0
37 LV ¥ ¥ % A Rb 85.47 80 Uk i  Hg 200.6
38 A burvF oA Sr 87.62 81 % Uy v A Tl 204.4
39 4 v bY v A Y 8891 82 Eity Pb 207.2
40 YV a =vw A Zr 91.22 8 ¥ A <~ A Bi 209.0
41 = 7+ 7 Nb 9291 8 K uw = v A Po (210)
42 € Y 7 F ¥ Mo 95.95 8% T A ¥ F v At (210)
43 F 7 2 F v A Tc (99) 8% I r ¥ Rn (222)
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BL = = 2 ZE m7m BL = % 2 ZE mem

=) = ok

8% 7 5 v ¥ 7 A Fr (223) 103 vw—1>¥3¥v A Lr (262)
8 S ¥ v A Ra (226) 104 %4 —Y v s RE (267)
89 7 r F = v A Ac (227) 105 F 7 = = A Db (268)
9 + Y % A Th 232.0 106 ¥ —F—F A4 Sg (271)
91 sulr7sF=%2 Pa 231.0 107 K — Y % A  Bh (272)
92 v 5 M ¢ 2380 108 »n v ¥ w7 A Hs (277)
93 % 7 Y = % A Np (237) 109 <4 FFYU oA M (276)
9 S Vv b = v A Pu (239) 110 #—2A¥%F 92 Ds (281)
% 7 X Y ¥ v A Am (243) 111 v > 4% =9 2. Rg (280)
% * =2 U v 4 Cm (247) 112 a2 _*1r=3yw A Cn (285)
97 N — ¥ Yy v A Bk (247) 113 = x = % 2 Nh (278)
98 HYkn=w2xr Cf (252) 114 7 L o ¥ % 4 Fl (289)
9 TFAA¥A{=v2s Es (252) 115 € X2 2 ¥ % A Me (289)
100 7 =V 3 % & Fm (257) 116 Y N € Y % A Ly (293)
01 X >YFL¥wa M (258) 117 5 #* ¥ ¥ Ts (293)
102 7 — X1 7 A No (259) 118 #+ # % v ¥ Og (294)

TURBIC L S X, T AR SR & BB L 2 WEASEAET 572018, ) F Y ADQETRITK X LEBIEEY O, fEo TRETIIHIMGIC 3HT DML 2 Sh
TV, &8, RADEL L OPWHHBTDY) F7 ADNKFilE 694 [T,
SR L CREFROGEE A BT 4HTHTE2 TH B,
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TR DER AR (2023)

ERHIIE - IS b3 A TUPAC) MR LM o i1t X CRAMAFIEERES (CIAAW) 1%, BTEOWEDEREE 25
FMAGEEEDO T 2720, FAMAREEENENEERZET T — 7 OWE, Fliz Ty, SEICE L TREXIT> T b,
DUTFIC/R 9 2023 SRR TEHE O AR I FRl/hRE &2 2013 4ERLE L CTRBLZZME™ 1SV Tw5, &8, RIiORFEEIC
WIS AEIE CIAAW O = 7% 4 F 2 I2EHEhTcw s,

CORERCBICH 7o THFICRD BICHER T 2 UEDLD 5,

Z OEN DO FMARFAEE T E B O ERE T I — I HEbN T 2 RELCHWEF O ICHED RN AARIFAEEZ R T o

IS DMEIZEHARRICIR D S AAET 2RI 5 FMAEFAEEZ R L TWD LIRS 2w,

IUPAC @ 2013 4EIUCIR T AL BHIPA TR EN TV 13 IEEDH B, 7TV T ¥ 2k { 12 56K TR AHLK b 2 By i pH ©
IRENTW5,

la, DI FAAATFAEED @ Y b b LT OHPHICH B Z & 25K T,

( INOBFIEFNAEGEAEEORTENPET, HRIZ, HEVIIABIRIY ) 2EBOIE, BLOERRLEEZHATYS,
CORHED S FFERZICEREN TV B AR T— %, BLOTONEN L LIREE RV EDEEZEH L TR 5N
25DTHY, FANAEEEZEOENBERIZDOAHENI EDREICE > TRESN TV S,

8 % DY DORGE 2 RINARFAERE & 1R 72 WIG AL, AL AEREY - 2 AT L TR ES 272, @) 7% hkas v Tlle %
TELEDBDH B,

ANYT L, BFE AFY, TVIY, 2UT by, FiJVORMEEEERZEATICHELET S TR EROGMEDETH 5,
LRI DT 4 x 10° ST OBHA 5 2 B EFIFERIN TV ARV, 2L 70 b7 27 F =7 L2200 TIE™'Pa (Bl - 328 %
10 45) 25°°U %6 OBEEAERM & L THICHRFUCHERE L TV 2O TR HBRICHE L L TRRIREM TV 5,

%1. J. Meija et al.: Isotopic Compositions of the Elements 2013 (IUPAC Technical Report), Pure Appl. Chem., 88, 293 (2016).
*2. http://www.ciaaw.org/isotopic-abundances.htm

ELFFTEE

1 H 1 [99.972, 99.999] M 30 [3.037, 3.110]
2 [0.001, 0.028] 15 P 31 100
2 He 3 0.0002(2) G R 16 S 32 [94.41, 95.29]
4 99.9998 (2) 33 [0.729, 0.797]
3 Li 6 [1.9, 7.8]° M 34 [3.96, 4.77]
7 [92.2, 98.1]° 36 [0.0129, 0.0187]
Be 9 100 17 Cl 35 [75.5, 76.1] M
5 B 10 (189, 20.4] M 37 [239, 245]
11 [79.6, 81.1] 18 Ar 36 0.3336(210) G R
6 C 12 [98.84, 99.04] 38 0.0629(70)
13 [0.96, 1.16] 40 99.6035(250)
7 N 14 [99578, 99.6631° M 19 K 39 93.2581 (44)
15 [0.337, 0.422] 40 0.0117(1)
8 0 16 [99.738, 99.776] M 41 6.7302 (44)
17 [0.0367, 0.0400] 20 Ca 40 96.941(156)° ©
18 [0.187, 0.222] 42 0.647 (23)
9 F 19 100 43 0.135(10)
10 Ne 20 90.48(3) GM 44 2.086(110)
21 0.27(1) 46 0.004(3)
22 9.25(3) 48 0.187(21)
11 Na 23 100 21 Se 45 100
12 Mg 24 [78.88, 79.05] 22 Ti 46 825(3)
25 [9.988, 10.034] 47 744(2)
26 [10.96, 11.09] 48 7372(3)
13 Al 27 100 49 541(2)
14 Si 28 [92.191, 92.318] 50 5.18(2)
29 [4.645, 4.699] 23 A 50 0.250(10)
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[Flfi A7

[Flfi A7

55 s mmm GIOEER ws 55 ms mmm G ws
51 99.750(10) 92 17.15(3)
24 Cr 50 4.345(13) 94 17.38(4)
52 83.789(18) 96 2.80(2)
53 9501 (17) 41 Nb 93 100
54 2.365(7) 42 Mo 92 14.649 (106) ©
25 Mn 55 100 94 9.187(33)
26 Fe 54 5.845(105) 95 15.873(30)
56 91.754(106) 96 16.673(8)
57 2.119(29) 97 9.582(15)
58 0.282(12) 98 24.292(80)
27 Co 59 100 100 9.744(65)
28 Ni 58 68.0769(190) R 44 Ru 9% 554(14) ©
60 26.2231 (150) 98 1.87(3)
61 1.1399(13) 99 12.76(14)
62 3.6345(40) 100 12.60(7)
64 0.9256 (19) 101 17.06(2)
29 Cu 63 69.15(15) R 102 31.55(14)
65 30.85(15) 104 1862(27)
30 Zn 64 4917(75) R 45 Rh 103 100
66 27.73(98) 46 Pd 102 1.02(1) ©
67 4.04(16) 104 11.14(8)
68 18.45(63) 105 22.33(8)
70 061(10) 106 27.33(3)
31 Ga 69 60.108 (50) 108 26.46(9)
71 39.892(50) 110 11.72(9)
32 Ge 70 20.52(19) 47 Ag 107 51.839(8) ©
72 27.45(15) 109 48161(8)
73 776(8) 48 Cd 106 1.245(22) G
74 36.52(12) 108 0.888(11)
76 7.75(12) 110 12.470(61)
33 As 75 100 111 12.795(12)
34 Se 74 0.86(3) R 112 24.109(7)
76 9.23(7) 113 12.227(7)
77 760(7) 114 28.754(81)
78 23.69(22) 116 7512(54)
80 49.80(36) 49 In 113 4.281(52)
82 8.82(15) 115 95.719(52)
35 Br 79 [50.5, 50.8] 50 Sn 112 097(1) G
81 [49.2, 495] 114 0.66(1)
36 Kr 78 0.355(3) GM 115 0.34(1)
80 2.286(10) 116 14.54(9)
82 11.593(31) 117 768(7)
83 11.500(19) 118 24.22(9)
84 56.987 (15) 119 859(4)
86 17.279(41) 120 32.58(9)
37 Rb 85 72.17(2) © 122 4.63(3)
87 27.83(2) 124 5.79(5)
38 Sr 84 056(2) G R 51 Sb 121 57.21(5) €
86 9.86(20) 123 4279(5)
87 7.00(20)° 52 Te 120 0.09(1) G
88 82.58(35) 122 255(12)
39 Y 89 100 123 0.89(3)
40 Zr 90 51.45(4) © 124 4.74(14)
91 11.22(5) 125 7.07(15)
©2023 HFfL¥s EFEIMEES
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25 mn mmm GIOEER ws 55 ms mmm G ws
126 18.84(25) 160 2.329(18)
128 31.74(8) 161 18.889(42)
130 34.08(62) 162 25.475(36)
53 I 127 100 163 24.896 (42)
54 Xe 124 0.095(5) GM 164 28.260(54)
126 0.089(3) 67 Ho 165 100
128 1.910(13) 68 Er 162 0.139(5) ©
129 26.401 (138) 164 1.601(3)
130 4.071(22) 166 33.503(36)
131 21.232(51) 167 22.869(9)
132 26.909 (55) 168 26.978(18)
134 10.436(35) 170 14.910(36)
136 8.857(72) 69 Tm 169 100
55 Cs 133 100 70 Yb 168 0.123(3) ©
56 Ba 130 0.11(1) 170 2.982(39)
132 0.10(1) 171 14.086 (140)
134 242(15) 172 21.686(130)
135 6.59(10) 173 16.103(63)
136 7.85(24) 174 32.025(80)
137 11.23(23) 176 12.995(83)
138 71.70(29) 71 Lu 175 97.401(13) ©
57 La 138 0.08881 (71) G 176 2.599(13)
139 99.91119(71) 72 Hf 174 0.16(12)
58 Ce 136 0.186(2) € 176 5.26(70)°
138 0.251(2)° 177 18.60(16)
140 88.449(51) 178 27.28(28)
142 11.114(51) 179 1362(11)
59 Pr 141 100 180 35.08(33)
60 Nd 142 27.153(40) © 73 Ta 180 0.01201 (32)
143 12.173(26)¢ 181 99.98799(32)
144 23.798(19) 74 w 180 0.12(1)
145 8.293(12) 182 26.50(16)
146 17.189(32) 183 14.31(4)
148 5.756(21) 184 30.64(2)
150 5.638(28) 186 2843(19)
62 Sm 144 308(4) G 75 Re 185 37.40(5)
147 15.00(14) 187 62.60(5)
148 11.25(9) 76 Os 184 0.02(2) G
149 13.82(10) 186 1.59(64)
150 7.37(9) 187 1.96(17)°
152 26.74(9) 188 13.24(27)
154 22.74(14) 189 16.15(23)
63 Eu 151 47.81(6) G 190 26.26(20)
153 52.19(6) 192 40.78(32)
64 Gd 152 0.20(3) © 77 Ir 191 37.3(2)
154 2.18(2) 193 62.7(2)
155 14.80(9) 78 Pt 190 0.012(2)
156 2047(3) 192 0.782(24)
157 15.65(4) 194 32.864(410)
158 24.84(8) 195 33.775(240)
160 21.86(3) 196 25.211 (340)
65 Tb 159 100 198 7.356 (130)
66 Dy 156 0.056(3) © 79 Au 197 100
158 0.095(3) 80 Hg 196 0.15(1)
©2023 HFfL¥S EFEZMZES



198 10.04(3)
199 16.94(12)
200 23.14(9)
201 13.17(9)
202 29.74(13)
204 6.82(4)
81 Tl 203 [29.44, 29.59]
205 [70.41, 70.56]
82 Pb 204 1.4(6) G R
206 24.1(30)¢

[Flfi A7

£2 pe HAEBB  (Ermas  WE
207 22.1(50)¢
208 52.4(70)°

83 Bi 209 100

90 Th 230 0.02(2)
232 99.98(2)

91 Pa 231 100

92 U 234 0.0054 (5) GM
235 0.7204(6)*
238 99.2742(10)

[TCEORARETE (2023) ] ICBIFAERCHEMOERIEITLOEY Th b, B, KIEITLELSKIIOVTOIETH Y, /I
FREFRMRIZONVWTDEDTH 5,

8oz

VAR O WX, FARGEIEED R SN A S OHFE Z 25 D DDBHFIET 5o
BRI IEARE R, B BV IZAEY) 7 R AR ) & 2T
DB OHER EOWE O R CIRD S 5 7212, FEO B W EGARGEIEE DS S R v,
L RFU I SN2 BD ) F AR T UAREE LTHE S TWADTHEELET 5, U F 72054,

Z SR L 72 AR AR BE 2 & KIS A B 72 2 7R 3 b OAEET 5o

Z D X ) RFEH DL OFEAE

FE1X 2007 22 5 7672% DEB 2 /R EBHMONTE Y, RARICHETI2WETOL Ofiid Z OFPATHRD Bz Rt 75 0l
A, 7U OFAEEEE 021~0.7207% DFEFH OMEH D ), RIROME X D135 50D OPELET 5,
b EE N7z SN A SN DR T ASRZFET A, ZATOEHENADOUN/PN E L T22 2V A 2 ERRAENLEHIHEN TV 5,
c O EHEZEC X B INE 2 B FAMAROFAEREEE L EBT 25855 %,

FEASHE S Bl DZE T R A,
JEFREOROEFIHE T 55
NI THETF RO SIZRTFROMOHA IHHIMNITIR STV A, GUMY THUE SN A RHED S Tid e < BT
ZHEOHMIC L2 AN S TH D720 L EDOHBAIIIRT L) ICER GO, T/,
#7222 AE £ 258 S 7z,
1) TUPAC Inorganic Chemistry Division, CTAAW: Standard Atomic Weight of Lead Revised, https://iupac.org/standard-atomic-
weight-of-lead-revised/ (https://www.ciaaw.org/atomic-weights.htm)
2) T. Prohaska et al: Standard atomic weights of the elements 2021 (IUPAC Technical Report), Pure Appl. Chem., 94, 573 (2022).
3) BIPM. Guide for Expression of Uncertainty in Measurement (GUM), Bureau International des Poids et Mesures, Geneva (2008)

https://www.bipm.org/en/committees/jc/jcgm/publications
https://www.iso.org/sites/JCGM/GUM-JCGM100.htm

VF I AORELEHIFEZZEL,

[EFEXR] [MHOEFER] [TEOEHER] RV [TRORAEMEERER] D 2022-2023 ERICH T2 ELRES

- TUPAC I2B1F 2% 2021 sFo i ?123:5%, F, Sc, Y, Th, Ho, Tm, Pb DE T E ZORMENI S 2 LT O ) 2 H
Lice

4 KHFOBEFEER] IZOWTIEEHNLEOMEDLS, B—BHICL 2N Z25&HEMHAT LI LI L7, SHRETEOLE

) F Y ADE TR 4K D 3HICEE L7z,

INEWRT B 72O FEE

- s i R e
&% i 2021 4ERR 2022-2023 4R 2021 4R 2022-2023 4 M
3 Y F A Li [6.938, 6.997] CEFRL) 6941 6.94
9 7% F 18998403163(6) 18998403162 % 0.000000005 19.00 (EHAR L)
21 ANV YN Sc 44.955908 (5) 44.955907 % 0.000004 1496 (EHAR L)
39 AV Y 88.90584(1) 88.905838 = 0.000002 8891 (EHAR L)
65 FAEY A Tb 158925354 (8) 158925354 % 0.000007 1589 (EH% L)
67 AN I A Ho 164.930328 (7) 164.930329 = 0.000005 1649 (EER L)
69 SDE2A Tm 168934218 (6) 168934219 % 0.000005 1689 (EERL)
82 % Pb 207.2(1) [206.14, 207.94] 207.2 (EERL)
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https://iupac.org/standard-atomic-weight-of-lead-revised/
https://iupac.org/standard-atomic-weight-of-lead-revised/
https://www.ciaaw.org/atomic-weights.htm
https://www.bipm.org/en/committees/jc/jcgm/publications
https://www.iso.org/sites/JCGM/GUM-JCGM100.htm



