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RFEAE)ZRFESIBICTRBBLOTRELSEHICRUEZ. TTHRORZBBDDOEXLEHONSD aluminium (ZIL=Z=D L) & caesium
(Lo L) & aluminum A cesium ERESNDHBEDHD. BRTFERF, TRICKDRAENSTETDE—DEHDVEFEBTRSNTLD,
BFE8F, H—RFESBAICHITDZDRTFOFHEEDLEUTREND. T TCRUEREDSE, BEOYEICHT DREHNETTHD,
BIEDRENS ERATOEFHZEZEBLTRUT WD, COERDIEEF, RPDEZTBIDEEHDROOSNDTRICDNT, ZOZEEDOBRE (F
EDXMTHESICEH) ZRUTND. 14 DTRICONT, BREOVEPDRFEDEHEHEZ 4FIBIC [0 ] TRI. ZDBE,
DRFE A(E)F a<A(E)<bDHEBICHD. HDFEDYEICHUTKIDEERRFENNDZVIREICIE, Bh&RkDDNEN DD, TDHD

0 TRICDVTIE, RFE A(E) CZONENSZER T

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 [z, ] 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 =% TEES BFR TR
Element Symbol Standard atomic weight Uncertainty £
number
1 K ¥  hydrogen H [1.007 84, 1.008 111
2 ~N D) v 2 helium He 4.002 602 0.000 002
3 D) Va v 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 ES ¥  nitrogen N [14.006 43, 14.007 28]
8 i3 #* oxygen (0} [15.999 03, 15.999 77]
9 7 b4 #% fluorine F 18.998 403 162 0.000 000 005
10 A 7 ¥ neon Ne 20.1797 0.0006
11 + + VU v A  sodium Na 22.989 769 28 0.000 000 02
12 ~ 7 4 ¥ v A magnesium Mg [24.304, 24.307]
13 7 v I = 7 A  aluminium Al 26.981 5384 0.000 0003
14 o A #  silicon Si [28.084, 28.086]
15 D) ~  phosphorus P 30.973 761 998 0.000 000 005
16 it ¥ sulfur S [32.059, 32.076]
17 i #%  chlorine Cl [35.446, 35.457]
18 7 v I ¥ argon Ar [39.792, 39.963]
19 Vil D] 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 Sc 44.955 907 0.000 004
22 7 4 v titanium Ti 47867 0.001
23 N Y % A vanadium A\ 50.9415 0.0001
24 7 o 2 chromium Cr 51.9961 0.0006
25 < M v ¥ manganese Mn 54.938 043 0.000 002
26 #k iron Fe 55.845 0.002
27 = AN Z b cobalt Co 58933 194 0.000 003
28 = b4 a JV nickel Ni 58.6934 0.0004
29 g0l copper Cu 63.546 0.003
30 LI v  zinc Zn 65.38 0.02
31 ol D) v 2 gallium Ga 69.723 0.001
32 ) 2 gl 2 germanium Ge 72.630 0.008
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1 2 3 4 5 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 + %% v selenium Se 78971 0.008

35 B #%  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 A4 v b Y Y A  yttrium Y 88.905 838 0.000 002

40 Y )V a = 77 A zirconium Zr 91.224 0.002

41 = * 7 niobium Nb 92.906 37 0.000 01

42 £ Y 7 57 ¥ molybdenum Mo 95.95 0.01

43 7 % 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 g silver Ag 107.3682 0.0002 g

43 s F I % 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 NG )V tellurium Te 127.60 0.03 g

53 3 7 #% iodine I 126.904 47 0.000 03

54 & J >~ xenon Xe 131.293 0.006

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

56 N ) v A barium Ba 137.327 0.007

57 7 M 4 > lanthanum La 138.905 47 0.000 07

58 + D) v A cerium Ce 140.116 0.001

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

60 S *+ 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 AN Y = v A gadolinium Gd 157.25 0.03

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

66 VA7 a7 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 4 Dj v A thulium Tm 168.934 219 0.000 005

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

71 Vo7 F 7 A lutetium Lu 174.9668 0.0001 g

72 N 7 = %7 A hafnium Hf 178.486 0.006

73 o4 M % )V tantalum Ta 180.947 88 0.000 02

74 ¥ v J A 7 ¥ tungsten w 183.84 0.01

75 1% = v 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 7K mercury Hg 200.592 0.003

81 ) v thallium Tl [204.382, 204.385]

82 Ei lead Pb [206.14, 207.94]

83 X bismuth * Bi 208.980 40 0.000 01
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1 2 3 4 5 6

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

number

84 A v = % 2 polonium® Po

85 T A ¥ F v astatine” At

86 7 N >~ radon® Rn

87 7 5 v ¥ % A francium”® Fr

88 7 N v 2 radium”® Ra

89 7 27 9 = 7 A  actinium® Ac

90 b ) v 2 thorium ™ Th 232.0377 0.0004 g

91 7a b7 2sF =72 protactinium” Pa 231.035 88 0.000 01

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

93 % 7 v = % A neptunium® Np

94 7 Vv b = v 4 plutonium” Pu

95 7 A U ¥ % A americium® Am

96 ¥ =2 Y v A  curium” Cm

97 )N — 2 1) % A berkelium® Bk

98 # Y KV = A californium”® Cf

99 T4 AZ A =72 einsteinium* Es

100 7 = )V 3 v A fermium” Fm

101 A Y 5 L ¥ % A mendelevium® Md

102 J — ~X 1 % A nobelium® No

103 T — 1YY v A lawrencium”® Lr

104 5 ¥ K — Y 7 A rutherfordium™® Rf

105 F 7 = % A dubnium® Db

106 v — K —F v A seaborgium” Sg

107 A — 1J % A  bohrium” Bh

108 N v ¥ % A hassium”® Hs

109 <~ A4 b % Y % A meitnerium”® Mt

110 ¥ — 4L A% F A darmstadtium”® Ds

111 LY F#& =% A roentgenium” Rg

112 I N )= ¥ 7 A copernicium® Cn

113 = & = % A nihonjum® Nh

114 7 L o ¥ v A Aflerovium® Fl

115 £ A 2 ¥ % A  moscovium” Mec

116 J ox & Y v A livermorium Lv

117 5 % ¥ ¥ tennessine® Ts

118 * # % YV Y oganesson” Og

T RERGED & KRR B BTR. #2720, Bi, Th, Pa, UD4TREFISNT, ZhdOTHRESHERETEEORMLFERERTNOT, BEFEFr525NT
W3,

AR EZORHENEIE, EEOVHEICEASNAZHDOT, AEOTEL, SPEFEFSBAREXRATOEH P SFHMESATVS, BEONEFOREFEIF, FRTRE
hiBIMEERAEOHEEICEVEETRE>TWVS, HU A(E) OFE,SH, AEFRLEFEOEEEZTRTENICIEXZTE25E, B OHMOAEICL->TRHES
h3AE) ORELSBEVNEEDIEEH D,

g HBTRORMFEBRTVEEOYVES RIEHELEA S LD eHEFNEH 5V EBEYENEHABPHMO ATV S, ZOLS EHMP TERUBRTROREFREE ZOROME
EDEY, REDTHEL SEBADZENH B,

m :RFEE, HBVERERREMEDIRE R O ICRAMLFERIEE L PEPTRRPICRVESNDIZEFH D, TOLYD, UETFOEFEF/REOBEELLIE
BHEVH B,

r DEBOMIR EOVEORMEHERICEHF HEHICREDEFELVBENR\MEEZEZA S ENFTELY, RPDFEFESLVRHEL S FBERONHEICERAEINZHD
Y%

: 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 (0) #12&UL, TNICHIDIBHEE TS Do)

ARd, RALOE®REZEAT, EBRME - TAEEES (UPAC) TERSNABHORFRICESE, BXLERFEFEFMEZSESHI M
BICERL7=6DTH B, &k, FMUFFEEONETESIF, BRIC, HHVIEARNICEIY > 2XEHPIRBREDALHIC, TRIEICER
%, €-C, B4«DREFENME, EREFMRAESNEAIBFONBIARZ(ELS. AROFEFEEZ5IATBERICIE, COILITEEERE
TBHENZEELL,

BH, ARODFEFEOEREEVFVL, EROSEEZHRIFAIBFOIHFETHILUATH 2 (AXTRICOVWTEIEESR). £/, RER
P <, KRR THEDEMFEHEBEZRE LEVTRICOVTIE, ZOTROBSFERMFOEERO—FIE ( ) RICKRLE -7, ZTOE
ERFEELTHRS CEFHEREWL,

BL = = 2 ZE Fm7m BL = % 2 ZE m7m
1 K ¥ H 1.008 4 Vv ¥ = v A Ru 101.1
2 ~ Y v A He 4003 45 v ¥ v A Rh 102.9
3 9 F v A Li 694" 46 X 3 ¥ o A Pd 106.4
4 ~N 9y Y % A  Be 9,012 47 g Ag 107.9
5 K % # B 1081 48 #H F I v A Cd 1124
6 B % C 12,01 49 4 v ¥ v A In 114.8
7% # N 14.01 50 % S 1187
8 M % 0 16.00 51 7 ¥ F+ € ¥ Sb 1218
9 7 v # TF 19.00 52 7 )Y . Te 127.6
10 % * ¥  Ne 20.18 53 = v E | 126.9
11 %+ b+ Y » A Na 2299 54 % & v Xe 131.3
12 =~ 7 % ¥ v & Mg 24.31 5 & ¥ % A Cs 1329
13 70V 3 =% a Al 26.98 56 8 Y % A  Ba 137.3
4 7 14 # Si 28.09 57 9 v % v La 1389
5 v v P 3097 58 & U v A Ce 140.1
16 #% S 3207 50 7 9 k& %+ ¥V A Pr 1409
17 M # 3545 60 #* *+ ¥ A Nd 144.2
8 7 MV =T ¥ Ar 39.95 61 S @ X F % A Pm (145)
9 # Y v A K 39.10 62 ¥ < U v A  Sm 1504
20 #H Vv ¥ v A Ca 40.08 63 = v o ¥ v A Eu 1520
21 A v ¥ w A Se 44.96 64 # F Y = v A  Gd 157.3
2 F 4 v Ti 47.87 65 5 NV ¥ v A Tb 1589
22 N F ¥ ow oAV 50.94 66 Y A7wH¥v A Dy 1625
24 =i 5 Cr 52.00 67 & N I % A  Ho 164.9
2% ~ Y # Y Mn 54.94 68 T NV ¥ v A  Er 167.3
26 Bk Fe 55.85 69 Y Y % A Tm 168.9
27 a AN Vv +  Co 5893 70 4 v FILVET A Yb 1730
22 = v 4 L Ni 58.69 71 Vv ¥ F v A Lu 175.0
29 $ Cu 6355 72 o 7 = % A Hf 1785
30 R #  Zn 65.38* 73 % v % LV Ta 180.9
31 4% U v A Ga 69.72 My v 7 AT Y W 183.8
32 F Vv = A Ge 7263 75 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 oA Ir 192.2
35 B % Br 79.90 78 H % Pt 195.1
36 7 v 7 b+ ¥ Kr 83.80 79 % Au 197.0
37 L ¥ ¥ % A Rb 85.47 80 Uk i  Hg 200.6
38 A burvFm A Sr 87.62 81 % y v A Tl 2044
39 4 v bY v A Y 8891 82 1 Pb 207.2
40 YV a =W A Zr 91.22 8 ¥ A < A Bi 209.0
41 = 7+ 7 Nb 9291 8 K uw = v A Po (210)
42 € 9V 7 F ¥ Mo 95.95 8 T A ¥ F v At (210)
43 F 7 2 F v A Tc (99) 8% I F ¥ Rn (222)
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Bl = %= 2 ZE Fm7m BL = % 2 ZE m7m

=) = Eos

8 7 9 v ¥ v A Fr (223) 103 w—1v>¥3¥v A Lr (262)
8 $ ¥ v A Ra (226) 104 9%k —3Y v s RE (267)
89 7 r F = v A  Ac (227) 105 F 7 = % A& Db (268)
9 + VY % A Th 2320 106 ¥ —FK—F A4 Sg (271)
91 sutr7sF=%2s Pa 231.0 107 K — Yy % A  Bh (272)
92 v 5 v U 2380 108 » v ¥ w A Hs (277)
93 4% 7 Y = % A Np (237) 109 <=4 FFYU A M (276)
9 S Vv b= v A Pu (239) 110 #—2AA¥%F %24 Ds (281)
9% T X Y ¥ 7 A  Am (243) 111 v ¥ 4% =% 2. Rg (280)
% * 2 Y v 4 Cm (247) 112 2”1 =3w2As Cn (285)
97 N — ¥ Yy v A Bk (247) 113 = x = % X4 Nh (278)
98 HYkn=w2ir Cf (252) 114 7 L a0 ¥ w4 Tl (289)
9 TFArA¥AL=v2s Es (252) 115 € X2 2 ¥ % A Me (289)
100 7 =V I % A Fm (257) 116 Y N E Y % A& Ly (293)
01 2 YFL¥wa M (258) 117 ¥ % ¥ ¥ Ts (293)
102 7 — X1 7 A No (259) 118 + # % v ¥ Og (294)

TURAIC LIS X, ) T AR K & BB L AT H72010, ) F Y ADOETRITK X EBIEEY O, fEo TRETIIHIMGIC 3H DML 2 bh
TV, &8, RAROLLOPWHHTTOY) F 7 LD FilE 694 T8\,
TSR L CIREFROBEE A BT 4HH T2 ThH B,
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TR DERAHEKRE (2023)

EIRALIE - IG5 A b3 A TUPAC) MERLHM o i Tt X RNV AFIEERHS (CIAAW) 1%, BHTEOWEDEREE 25
RO RS 2720, FAMAREEENENEEREZHRT T — 7 o, Flizirvy, SEICECTWEXIT> Twb,
DUTFICR T 2023 SRR TEHE O AR E R/ hRE A 2013 4EME L TRBELZME™ 1TV Tw5, &8, RITORTERIC
WIES AMEIE CIAAW O = 7% 4 P I2BHIhTw b,

ZOREACBIZH 7o THFICRO BICERT H2LEDXD 5,

Z OFENOFMARFAEE G E B O FERE T —BINHEDbN T2 RELCWE P O ICHE D RN ARIFATEE R T o
INSOMEIZHARRITIR D S AT AW T 5 FMARFAEEZ R L TWD LIRS v,

IUPAC @ 2013 4ERUCIR T- AL B HIPA TR EN TV S 13ILED I B, TV T ¥ 2k 12 56K TR RMAHK b £ By ifipH ¢
IRENTW 5,

la, bIEFAAIFAEEAD @ Db b LT OHPHICH B 2 & KT,

( INOBFIEFANEEAEEORTEN ST, HRIZ, HEVIIABIIHRIY ) LD, BLOEBRRLEEZHATYS,
CORHEDP S IFERICRREN TV B AMKLT— %, BIOTOMNENEL LEREREAPEDEEZEN L TR SN
25DTHY, MANAGEEEOENBFIZOAENI EDOREIZE > TIRESN TV S,

8% DY ORE 2 FIMARAFAERE & 1372 WIGE L, A AEEREY 2 AT L CHIRIES 272, @Y% ks e Tille %
TELEDBH B,

ANYT L, BFE ALY, TVIY, 2UT Ny, Fi VORMEEEERESTICHELETHENRETROGMEDETH 5,
BRI DT 4 X 10° ST OBHA 5 % TR IN TV ARV, 2L 70 b7 27 F 2w L2200 TIE™'Pa (Rl - 328 %
10 45) 29°°U 56 OBIEERW & L THEICHRFUCHERE L TV 2O TR HBRICHR E L TRRIEM 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 (755, 76.1] M
5 B 10 (189, 20.4] M 37 (239, 24.5]
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)¢ G
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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http://www.ciaaw.org/isotopic-abundances.htm

Ef A7

Ef A7

R R
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) G
25 Mn 55 100 94 9.187(33)
26 Fe 54 5.845(105) 9 15.873(30)
56 91.754(106) 9 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 5.54(14) G
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 49.17(75) R 45 Rh 103 100
66 27.73(98) 46 Pd 102 1.02(1) G
67 4.04(16) 104 11.14(8)
68 1845(63) 105 22.33(8)
70 0.61(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) G
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 3258(9)
37 Rb 85 72.17(2) G 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) G
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) G 124 4.74(14)
91 11.22(5) 125 707(15)
©2023 HFfL¥e EFEIEMEES



Ff A7

R R
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) G
129 26.401 (138) 164 1.601(3)
130 4071(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) G
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) G
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) G 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) G 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) G 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) G 79 Au 197 100
158 0.095(3) 80 Hg 196 0.15(1)
©2023 HFfL¥S EFEEMEES



198 10.04(3)
199 16.94(12)
200 23.14(9)
201 1317(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)¢

Ef A7

£2 me HEB  (Ermas  BE
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)

[CEORMAREE (2023)] ICBIFAERCHEMOERIEITLROMY TH b, B, KTEITLELSEKIIOVWTOETHY, /I
FRERMRIZONVWTDLEDTH 5,

5z

VAR O WX, FARGEIEED R SN AR S OHHE Z 25 D ODBEIRET bo
WSROI R, B B \VIZAEY) 7 R AR ) & 2T
DB OMER EOWE O RARGEAEE IR D 5 72012, FEO RV EARGEIEE DTS 5 kv,
LI RFU I SN2 BD ) F AR T UAREE LTHE S TWADTHEEEET 5, U F 72054,

Z SR L7 AR BE 2 & KIE I A T B 72 2 7R3 b OAEET 5o

Z DX ) RRFEP DL OFFAE

X 2007 25 T672% DEB 2 /R$TZ EBMONTEY, RARICHETIWETOL O 2 OfPATHRD Bz Rt ¥v5 0l
2,70 OFAEEEZ 021~0.7207% DFEFI OMEH D 1), RIROME L V13550 OPELET 5,
b EE N SN A SN DR T ASREZFET A, ZAPOEHENADOUN/PNE LT 22 20 A T ERRALNSEIHEN TV 5,
c O EHEZEC X BNE 2 B AMAROTFAAEEE LS EBT 25805 %,

AL S Bl D ZE I R A,
JETFEREORROETIIE T 55
NI THET RO SIZRTFROMOHA ITHIMNITIR ST W22, GUMY THUE SN A RiED S Tld e < T4
ZHEOHMIC L2/ MNP S TH 2720 LG OHBRIITRT L) CRRZ SO, T2,
WZHT 72 Z E £ 5B 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 AORELEHIREZZE L,

[BEFEXR] MHOEREFER] [TEOERHPER] RU [TRORAEMERKRRER] 0 2022-2023 ERICH T2 ELERES

- TUPAC I2B1F 2 202l sFo eV 2 123:5%, F, Sc, Y, Th, Ho, Tm, Pb DE TR EZORMHEISZ T OMY L H
L7z

J4KHFOBFETER] IZOWTIEEHNLEOMEDS, B—BHICL 2N E25&HBERMATHLI LI L, SHRETEOXE

) F Y ADBETRE 4K D 3SHICEE L7z,

INEWRT B0 FER

. s o R AR OB %
&% i 2021 4ERR 2022-2023 4R 2021 4R 2022-2023 4 M
3 ) F Li (6938, 6.997] CEFRL) 6941 694
9 7% F 18998403163(6) 18998403162 % 0.000000005 19.00 (EH%R L)
21 ANV Se 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 (EHAR L)
67 AN TN Ho 164.930328 (7) 164.930329 = 0.000005 1649 (EER L)
69 SDE2A Tm 168934218 (6) 168934219 % 0.000005 1689 (E®ERL)
82 % Pb 207.2(1) [206.14, 207.94] 207.2 (E®ERL)
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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



