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IUPAC Periodic Table of the Elements

(I < Y ) N R [ A P TR R T R [V DO N T N I T T - R R A
1 2
H He
hydrogen hellum
1.007 94(7) 4.002 602(2)
3 2 5 6 7 8 9 10
Li Be B C N (o) F Ne
liiam bentlium boron carbon itrog Yo Nuoes neon
6.841(2) 9.012 182(3) 10811(7) 12.0107(8) 14,0067(2) 15.004(3) | 18.008 4032(5]  20.1797(6)
1" 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl | Ar
sodium magnesum aluminium slicon 13 sulfur chiodne argon
226500 TTO2)]  24.3050(6) 26,081 538(2)] 28.0855(3) | 30973 761(2) 32.065(5) 35.45%2) 30.048(1)
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | 'S¢ Ti \'J Cr | Mn Fe Co Ni Cu | Zn Ga | Ge | As | Se Br Kr
potassium calclum scandium titanium i hromi G0 iron cobalt nickel copper e galium goemanium arsenic salacium bromine krypton
30.0083%1) 40.0784) 44 055 910(8) 47 BGT(1) 50.9415(1) 51.6661(0) | 54638 040)) 55.845(2) 58803 200(9)] 58 6834(2) 63.54603) 65 400 4) 06.72X1) T264(1) 74,621 60(2) 78 9&(3) 70.004(1) 83.708(2)
37 38 39 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54
Rb | Sr ) 4 Zr | Nb | Mo| Tc | Ru | Rh | Pd | Ag | Cd | In Sn | Sb | Te | Xe
rubidium svonsum yttrium SCONi i moly technetium | nuthenium rhodium paliadium siiver cadmium Indium n antimony Sellurium odine xenon
05 6783) 87 62(1) B0 908 85(2) 91.224(2) ©2.606 38(2) 05.04(2) (97.9072] 101.07(2) 102 906 50(2) 106 42(1) 107.8682(2) 192.411(8) 114 818(3) 118.717) 1241.760(1) 127.60(3) 126.004 47(3)] 131.203(6)
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |uwwmw:| Hf | Ta | W | Re | Os Ir Pt | Au | Hg | TI Pb | Bi Po | At | Rn
caosium barium hafnium tantalum tungsten rhenlum osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
132,008 45(2) 137327 (7) 178.4%(2) 180 S4T9(1) 183.84(1) 186.207(1) 100.23(3) 192.297(3) 105.078{2) | 196966 552) 200.502) 204,3833(2) 207 2(1) 208960 38(2)] [208 0824] (200 567 1) 2220176}
87 88 89-103 104 105 106 107 108 109 110 111 12 14 | 16 |
5 | |
Fr | Ra [swoes| Rf [ Db | Sg | Bh | Hs | Mt | Ds | Uuu | Uub | Uuq | Uuh |
francium radium : ; theefords dubni borgi bohrk hasss i dtium |  unununium ununbium | ununquadium, ununhexium
[223.0197) | [226.0254] [261.1088; | (2621141} | [266.1215) [264.12) [277) [268.1388) [269] [272) [288) | ooy | 89 |
57 58 59 60 61 62 163 64 65 66 - 67 68 | 69 T FREA
La [ Ce | Pr | Nd |Pm | Sm | Eu [ Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
Bethanum cerfum ymr yrmi P hi, ik o gadolink rbd dyspeosi holmi erbium thdium ylterbium hetium
138.0055(2) 140.116(1) | 140.807 65(2) 146 24(3) [144.0127) 150 38(3) 151.064(1) 157.25(3) 158.02534(2) | 162.500(1) | 164030 322) | 167.259(3) | 165034 21(2) 173.04(3) 174.957(1)
89 190 a1 92 93 94 95 9% 97 98 99 | 100 101 102 103
Ac | Th | Pa U Np | Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
actinkam thark () i i neplunium phtonium americium auxrium berkelium | calfornium | einsteinium fermi debevi nobedium lawrencium
[227.0277) | 232.081(1) | 231.0358802) | 238028 01¢(3) | [237.0432) | [244.0542) | [2430814) | (247.0704) | [247.0703) | (2510796} | (2520830 | [257.0051) | [2580084) | [258.1010) | [262.3007)

Notes
- IUPAC alternative names or speliing exist for the elements aluminium (aluminum) and caesium (cesium) and, in spedcal circumstances, sodium (natrium), potassium (kalium), iron (ferrum), copper (Cuprum), silver (argentum),
tin (ftamum). antimony (stibium), tungsten (wolfram), gold (aurum), mercury (hydrargyrum), and lead (plumbum).

-R atomic

ights”) of el

(‘atomic

with uncertainties in the kast figure in parentheses [R. Loss, Pure Appl. Chem. 75, 1107-1122 (2003)}
« Element with atomic number 111 has not yet been named. The IUPAC provisional name is shown.
- Claims for the existence of elements with atomic numbers 112, 114, and 116 have not been recognized by IUPAC as of August 2003, zoogﬂi IUPAC ﬁ%ﬂs#:& %
n

110&BRTRDS(Y —LRY F U LHER)

1ts with no IUPAC assigned standard values are listed between square brackets. IUPAC 2001 standard values are given for other elements,




b1 A5 EGE
The Periodic Table

LIS | 2 3 | 4 [ 5 | 6 [ 7 [ 8 | 9 | 10 [ 11 [ 12 | 13 [ 14 [ 15 | 16 | 17 18
1H 2 He
1 KFE RULIN
Hydrogen Helium
1.00798 4.0026
3Li 4 Be 5B 6C 7N 80 9F 10 Ne
2 UFIL | AYUHL ot | RE £ Bk | Bhowk | #Av
Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
6.968 9.01218 10.814 | 12.0106 | 14.0069 | 15.9994 | 18.9984 | 20.1797
11 Na | 12 Mg 13 Al 14 Si 15P 16 S 17 Cl 18 Ar
3 FRIDL | TR FTAE=OL | ek | Bow e % b=
Sodium Magnesium Aluminum Silicon Phosphorus Sulfur Chlorine Argon
22.9898 | 24.306 26.9815 | 28.085 | 30.9738 | 32.068 35.452 39.948
19K | 20Ca | 21Sc | 22Ti 23V | 24Cr | 25Mn | 26Fe | 27Co | 28Ni | 29Cu | 30Zn | 31Ga | 32Ge | 33As | 34Se | 35Br | 36Kr
4 HUY L ALTHL | RAVTHL Fay IFSHL s0L <Ay % EVIVINS —uH Ei] E:E Aumn | Fuv=oa| ek L 2% YT
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
39.0983 | 40.078 | 44.9559 | 47.867 | 50.9415 | 51.9961 54.938 55.845 | 58.9332 | 58.6934 | 63.546 65.38 69.723 72.630 | 74.9216 | 78.971 79.904 83.798
37Rb | 38Sr 39Y 40Zr | 41Nb [ 42Mo | 43Tc | 44Ru | 45Rh | 46Pd | 47Ag | 48Cd | 49In 50Sn | 51Sb | 52Te 531 54 Xe
5 WESHL |RRAVFOL| Aub)HoA | a=mh = BYIFY | THRFIL| LTF=OL =D VN AT OLIN iR HKRIYL EP N Hhazx FUFEY T FamnEk /v
Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Technetium Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
85.4678 87.62 88.9058 | 91.224 | 92.9064 95.95 [99] 101.07 | 102906 | 10642 | 107.868 | 112.414 | 114818 | 118.710 [ 121.760 | 127.60 | 126.904 | 131.293
55 Cs 56 Ba 72 Hf 73 Ta 74 W 75 Re 76 Os 771r 78 Pt 79 Au 80 Hg 81 Tl 82 Pb 83 Bi 84 Po 85 At 86 Rn
6 L IN RULIN %1 NIZHL | svsL | audRFY | LEnA | FRIVA | qUSHA QR TS5FH & IKER FOLIN £0n EAvR | KO=HLa | FREFU e
Cesium Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
132.905 | 137.327 17849 | 180.948 | 183.84 | 186.207 | 190.23 | 192.217 | 195.084 | 196.967 | 200.592 | 204.384 207.2 208.980 [210] [210] [222]
87 Fr 88 Ra 104 Rf | 105Db | 106 Sg | 107Bh | 108 Hs | 109 Mt | 110Ds | 111 Rg | 112Cn | 113Nh | 114Fl | 115Mc | 116 Lv | 117 Ts | 118 Og
7 |77eon| wvoa %2 Endl IS0V ROl IE SUEVY INISOZ NS Bt ol Il Gy el Bt iudll IEVEPYNY VN B EERIN DTN I SOV P e
Francium Radium Rutherfordium Dubnium Seaborgium Bohrium Hassium Meitnerium | Darmstadtium | Roentgenium | Copernicium Nihonium Flerovium Moscovium Livermorium Tennessine Oganesson
[223] [226] [267] [268] [271] [272] [277] [276] [281] [280] [285] [278] [289] [289] [293] [293] [294]
%1 | 57La | 58Ce | 59Pr | 60Nd | 61Pm | 62Sm | 63Eu | 64Gd | 65Tb | 66Dy | 67Ho | 68Er | 69Tm | 70Yb | 71Lu
Sv8| SvEy wUHL | I5eAvA | #Ava | JoaFes | weuvs [ avaess | Aru=sn | Faeon |szgoses| wuzos | zueos | owyes | f 27 ME | wrFoa
/%F Lanthanum Cerium Praseodymium| Neodymium Promethium Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
138.905 | 140.116 | 140.908 | 144.242 [145] 15036 | 151964 | 157.25 | 158.925 | 162.500 | 164.930 | 167.259 | 168.934 | 173.045 | 174.967
X2 | 89Ac | 90Th | 91Pa 2U 93Np | 94Pu [ 95Am | 96Cm | 97Bk | 98Cf | 99Es | 100 Fm | 101 Md | 102 No | 103 Lr
FOF|7o7=04| buva AL IECE RN EE DEU N EZREL N [ UDC N IE SUL IS DUV TN EVETES N Rty all IERYEU VN Iarcr ol PZRTL TN g g
/%F Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendel Nobeli: La i
[227] | 232.038 | 231.036 | 238.029 | [237] [239] [243] [247] [247] [252] [252] [257] [258] [259] [262]
BORS LD
I AD R ORFEE BEOHHARMUMET LRI HS. BRPREIGET . BAFUICRYPTV. BEEFHD,
RTES TERE DORFE, BEOMEA FEMONERERO.
i DTG BEOMEHTORMOD (FWER, ELME) HHEH D, JLERT. B35 XM
TRABRE) EMXXER MERER 20185F ). A E
THRB (HKER) [THRESDE] e
RFE FFE BAROMENER - BEQ25CAKE) TRE, X RFENBETRINSIAREDNRFER, D0, GEDPRHIEZREL .
BFE BAROMENER - BETHERE, X RERGEAE KA THEDRMEERERSBVTRITOVNTIE, EDOTROMETERGLEAD

{2018.06 1Epk : iseri)

RFT. BEOVENER - BETAKTHD. CEERT, HEMO—HE [ ] AIciELE,
http://www.chiba-kc.ac.jp/user/~iseri/siryo/atom.pdf
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1.1 FHECBILITEOFEER. Si2lict>ThHh5, [MMHEAN D HIEKEE
4 HIEROWERIE T (EikEIE, 1979), p.265]




Abundance, atoms of element per 10° atoms of Si

— 1 ¢ I * 1T £ 1T & T & T & T & T ° 1
_ https://pubs.usgs.gov/fs /2002 /fs087-02/
Rock-forming elements

0 Ge Cs
10 Br - Mo Sb EL}WW Tl
Cd[ " TbHTm Ly
A9 Ha/ B
- Ru
10°° s O Au
Major industrial metals in red Rh /’ Re Pt
Precious metals in purple . . Os
Rare-earth elements in blue Rarest "metals Ir
10_6 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 |
0 10 20 30 40 50 60 70 80 90

Atomic number, Z
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Ir Price Data
1 toz (FALAVR)

(S/toz) = 31.1035 g (1995_9 ~ 2021.8) = Johnson Matthey Base Price
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KEBFRAKREREDRE - HELEE

KEBBRZERIESICE. IrMEAEZRABELAILDT/10KBICT SIBER

1/10XKH
Yy
EE A—k<y7 ol A—k<y7 i FAEBZFEAA—D
(2020 B F31) (20304 B 8I) (2030%)
BREE A/cm2 2.2 2.5 —
&= 1E4E PGM&EEER PGM&ER S Znkt/E%
Anodefilif & BFEAE mg/W 2.7 0.4 0.01
[1GW] REREDNHEES t 2.7 0.4 0.01
[10OGWIREBEREDMEES t 27 4 0.1
[100GW]HEEFENMKEES t 270 40 1
X1 20194K% - AN EMBRGES kK - BEEOEKO— Ry T
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Main elements (s, p)
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Transition metals

Typical
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Periods
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density, y

Wavefunction, w
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/ :_7E£?§: ao
Bohr radius
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o
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=

! ol = F a, = 5.29177210903(80) X 10~ m
< I~ T\ =1 a.u.
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THz (75~ VY 3#%) ¢ Terahertz(300GHz-3THz., 0.1-1mm) %73V CELEBROER) . BI KL%, JENEERE, EE - K3E TR
EHF (Vi) : Extremely High Frequency (30GHz-300GHz, 1mm-10mm) IV#%, HiiL —¥ — (Wb THRWIERE) . &3 BHAF v —
SHF (=AZujk) : Super High Frequency (3GHz-30GHz, 1cm-10cm) &2 F Ab—)V ik, # Fii% (BS/CS) ., MEHLAN, L —¥ —, 5GHEfE
UHF (B#84s %) < Ultra High Frequency (300MHz-3GHz, 10cm-1m) 5 A—MV i ##ERS, UHF-TV

VHF (#8%53%) : Very High Frequency (30MHz-300MHz, 1m-10m) A—ML i VHF-TV, FMS5 Y%

HF (53%) :High Frequency (3MHz-300MHz, 10m-100m) FHA—ML 3% CBAE#:

MF (+h3%) :Medium Frequency (300kHz-3MHz, 100m-1km) N7 hA—ML i3 AMSVF

LF (E%) :Low Frequency (30kHz-300kHz, 1km-10km) ¥TA—L % EikiH

BEmM (A) (nm) (1um) (1mm) (1Km)
107" 107" 107 107" 107 10 10 1077 10°°* 10°° 10™* 102 107 10 1 10" 10° 19* 10 10°

* 4 ; 2 2 LUF VHF HF MF LF
(RMR) O5R) (PR) (RE)

8 X® o TAo08 [ ¥
> > >
8 2 E
102 102 102" 10 10 10" 10" 10' 10" 10" 10" 10 10" 10™ 10° 10° 107 10° 10° 10° 10°
IR BBz : : (1GHz) (1MH2) (1KHz)

de £ T MMM OMALSLI-BDORRIADRICL> TR,
- 3 CCIBAROMNBITTHS,

XABRMH

EHNFECRIZTTZPIFLTESODIESIX. AAZIE.
14MHz®H (GEE : 20m/ N> F)

21MHz®H (GEE:15m/A\>F)

HELRHS. HF (5BIR) HDEEHTH S,




AP0 R RBICK D% %8 ( IEEE)
A 7ajk (microwave) D41 HE { umiEE WS EBE TR0
A7 ]ix. BIROREBOZHIZBOT, HWIEERTHEZLE2ERKT S,

ey Wk (GHz) H%

INUR/HF - 0.2

GV R/VHF 0.2 - 0.25  SEfIfi e i

PAUR/UHF 0.25 - 0.5 BEMAEIE 71 a—RL 28656 <R /D B ) R
LUK 0.5 - 2 T LB « $5a FERE « A2 <)L Yy Mi 2 FBRS

SR 2-4 5] 72 SR AW TV N B BGE - ISMANU R (B Lo Y < SRR LAN « i 52 55 55)
Bl Y 24GHZA
CNUR 4-8 WG A - R T 2 A A S L — —

XK 8- 12 T HRIHL —F —« FHHRAE < S50 5 - HhER B S PSR — 5 — < R L — 5 —
Ku "y R 12 - 18 T L% s s R

K\ R 18 - 26 IS 2

Ka R 26 - 40 IS 2

VU R 40 - 75 HL —¥F —< 5 e

WAL R 75 - 110 SRR

mm R 110 - 300
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IUPAC Periodic Table of the Elements
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11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl | Ar
sodium magnesum aluminium S sulfur chiorne argon
22500 770:2)]  24.305006) 26081 5352)| 28.0855¢3) | 30073 761(2)] 3208%5) | 354532) | 30.0es)
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | Sc Ti \' Cr | Mn | Fe | Co Ni Cu| Zn | Ga | Ge | As | Se Br Kr
P 1 ) 1 titanium i hromi o iron cobalt nickel copper - galium goemanium arsenic salacium bromine krypton
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Rb | Sr ) 4 Zr | Nb | Mo| Tc | Ru | Rh | Pd | Ag | Cd | In Sn | Sb | Te | Xe
rubidium svonsum yttrium HCONi i y technetium | nuthenium rhodium paliadium siiver cadmium Indium antimony Sellurium odine xenon
noasreey) | srea0n) | sososes) | e122e2) | s2soe3s@ | sS04 197.9072] 101.072) | 102005 502)] 1064201y | 10786822y | 1124118y | s1amiazy | 171w | s2e7e0t) | 127.603) | 128006 43| 131.2036)
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |uwwmw:| Hf | Ta | W | Re | Os Ir Pt | Au | Hg | TI Pb | Bi Po | At | Rn
caesium vadum | 3 hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium bismuth polonium astatine radon
meosaszy| wrazen | | wsae | 1sosarerny | 1easeny | 1es207ny | 100233) | 1e22173) | t0so7s2) | 1es0e6 552)] 200502 | 204.38332) | 2072(1) | 2080e0382)] (e0msezs) | reonsersy | 222017
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francium radium X ; theefords dubni borgi bohrk hasss i dtium| unununium | ununbium | munquadlum ununhedum
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La [ Ce | Pr | Nd |Pm | Sm | Eu [ Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
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zzrozm | macsi) | 231085 8802) | 238,028 01¢3) | (237.0422) | (244.0542) | [2430814) | q247.0704) | [247.0703) | (251.079€) | (2sz080f | [257.0051) | [ssoses) | [2set010) | (2623007
- IUPAC alternative names or speliing exist for the elements aluminium (aluminum) and caesium (cesium) and, in spedial circ 05, sodium (r ), P ium (kalium), iron (ferrum), copper (Cuprum), silver (argentum),

un (stannum) antimony (stibium), tungsten (wouram) gold (aurum), mercury (hydrargyrum), and lead (plumbum).

- atomic
with uncertainties in the kast figure in parentheses [R. Loss, Pure Appl. Chem. 75, 1107-1122 (2003)}

- Elernent with atomic number 111 has not yet been named. The IUPAC provisional name is shown.

- Claims for the existence of elements with atomic numbers 112, 114, and 116 have not been recognized by IUPAC as of August 2003,

(atomic

ights") of el

1ts with no IUPAC assigned standard values are listed between square brackets. IUPAC 2001 standard values are given for other elements,
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IUPAC Periodic Table of the Elements

I T s [P N Ry S (S NN R N A R P R R [ [ R P N A - S ) N ¥ R I - R | e A [T
1 2
H He
hydrogen hellum
1.007 94(7) 4,002 602(2)
3 B 5 6 7 8 9 10
Li | Be B|C|N|O]| F|Ne
livam bentlium boron carbon itrog yp fNuork neon
6.061(2) | 2012 18203) 10811(7) 120107(8) | 14.0067¢2) | 15.0004¢3) |18.008 4002(5] 20.1797(6)
11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl Ar
sodium magnesum aluminium slicon 13 sulfur chiodne argon
226500 TT2)]  24.3050(6) 26081 538(2)] 28.0855(3) | 30073 761(2) 32.065(5) 35.4532) 30.048(1)
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | Sc Ti \' Cr | Mn | Fe | Co | Ni Cu| Zn | Ga | Ge | As | Se | Br Kr
potassium calclum scandium titanium i ch i o iron cobalt nickel copper e galk 4] i 1 salacium bromine krypton
30.00831) 40.0784) 44,055 910(8) 47 BGT(1) 50.9415(1) 51.6661(0) | 54638 0400) 55.845(2) 58803 200(0)]  58.6634(2) 63.546(3) 05 400 4) 06.72¥1) T264(1) 74.621 60(2) 78 98(3) T0.004(1) 83.708(2)
a7 38 39 40 41 42 43 44 45 46 a7 48 49 50 51 52 53 54
Rb | Sr X Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd In Sn | Sb | Te | Xe
rubidium svronsum yttrium Zeconk iobi molybc technetium | n ‘ di Jm siiver cadmium Indium n antimony tellurium lodine xenon
05 46TEY) o7 .62(1) B8 508 85(2) 91.224(2) €2 606 38(2) 65.04(2) (97.9072] 101.07(2) 102 905 50(2) 106 42(1) 107.8682(2) 112.411(8) 114 818(3) 118.710(7) 124.760(1) 127.60{3) 126.004 47(3)] 131.203{6)
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba |uwwns| Hf | Ta | W | Re | Os Ir Pt | Au | Hg | TI Pb | Bi | Po | At | Rn
caosium bariam ) 3 i | tung I osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
132,008 45(2)| 137327 (7) i 178.45(2) 180 S4T0(1) 183.84(1) 186.207(1) 190.23(3) 192.247(3) 105.078(2) | 196966 55(2) 200.50(2) 204,3833(2) 207 2(1) 208 080 38(2)] [208 9824 (200 587 1) 2220176}
87 88 89103 104 105 106 107 108 109 110 111 12 | na | 16 |
X | |
Fr | Ra || Rf | Db | Sg | Bh | Hs | Mt | Ds | Uuu | Uub | - Uuq | Uuh |
francium radum | | ruthertoeds dubei borgH bobvh hassh d dtum| unununium | ununbium | | vunquadium| ununhaxium |
[223.0197] [226.0254] [261. 1088} [262.1141) [266.1216) [264.12) [277) [268.1388) [266] [272) L . | ‘___ _[288] : _[89] |
I |
57| 58 | 59 60 [ 61 62 | 63 | 64 65 S [ A P T o ) A
La | Ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
Lothanum cerfum ! m i o gadalink terblum holmium erbium  thudium ytterbium htetium
138.0055(2) 140.116(1) | 140.007 65(2) 146 24(3) [144.0127) 150 38(3) 151.084(1) 157.25(3) 158.0253402) | 162.500(1) | 164930 32) | 167.25%(3) | 165034 21(2) 173.04(3) 174.957(1)
89 | 90 91 92 9 | 9% | 95 9 |97 [ &8 [ 9 [ 100 101 102 103
Ac | Th | Pa U Np | Pu| Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
actinkm thardum protactinium | wranium neplunium | phtonium | americium curium berkefum | caffornium | elnsteiniam farmion - | mendeleviumn|  nobelium - | lawrencium
[z2r02mm) | 22y | 231085 882) | 238028 0103) | (237.0422) | (244.0842) | [2430614) | 247.0704) | (247.0703) | (251.079€) | (2s20830) | [257.0051) | [2580084) | [256.1010) | (2623007

Notes

- IUPAC alternative names or speliing exist for the elements aluminium (aluminum) and caesium (cesium) and, in specal circumstances, sodium (natrium), potassium (kalium), iron (ferrum), copper (Cuprum), silver (argentum),
tin (stannum), antimony (stibium), tungsten (wolfram), gold (aurum), mercury (hydrargyrum), and lead (plumbum).

- Relative atomic masses ("atomic weights’) of elements with no IUPAC assigned standard values are listed between square brackets. IUPAC 2001 standard values are given for other elements,
with uncertainties in the kst figure in parentheses [R. Loss, Pure Appl. Chem. 75, 1107-1122 (2003)}

= Element with atomic number 111 has not yet been named, The IUPAC provisional name is shown.

- Claims for the existence of

with

ic numbers 112, 114, and 118 have not been recognized by IUPAC as of August 2003,
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