Lotukerfio

Uppbygging og notagildi



Mendelejeff

(1834-1907)

O 1869: lotukerfi med 63 frumefnum.

O Nu: lotukerfi med 118 frumefnum, sum peirra
mynduod & rannsoknarstofum.

O Efnafraedilegir og edlisfreedilegir eiginleikar
frumefnanna breytast med lotubundnum
haetti i samraemi vid atbmmassa peirra.

O Lotukerfio er nu helsta hjalpartaeki
efnafraedinnar, og ut dr pvi ma lesa
margvislegar upplysingar um eiginleika efna.
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PUBLISHED VERSION OF
MENDELEEV'S PERIODIC TABLE

HO BB Heil, ¥HE EameTcd, YHe ACHO BWPAUKACTCA NPUMBHHMOCTL BW-
UTABJAEMATO MHOW E&UAId KO BCell COBOKVOHOCTI 3JeMeHTURE, DAl
KOTUDHXE H3EbceTeH®: ©F avcroptpHocTin, Ha 9T0TE pass £ 2 mesadl
NPERMYMIECTRCHEG HANITH o0UlyX CHCTCMY 9ACMeHTOBB. BoTp 9TOTE

UIHETE:

H=1
Be=9,4
B=11
C=12
N=14
0=16
F=19

Li=7 Na=123

Mg=24
Al=274
Si=128

P=31
5=132
Cl=35;
K=39
Ca=40
?=45

TEr=>56

Yt=60

n="T5p

Ti==50
V=51
Cr=52
Mu=55
Fe=356
Ni=Co=59
Cu=634
Zn=652
=68
=70
As=1TH
Se=T94
EI‘=E“
Rbh=854
Sr=8Tps
Ce=92
La=94
Di=95
Th=1187%

Zr=90 ?=180.
Nbh=94 Ta=182.
Mo=96 W=186.
Rh=104.4 Pt=19724
Ru=1044 Ir=198.
Pl=1065 0s5=199.
Ag=108 Hg=200.
Cd=112
Ur=116 Au=197?
Sn=118
Sb=122 Bi=210
Te=1287

[=127
Cs=133 TI=204
Ba=13T Pb=207.

Fyrsta lotukerfio




Einfalt lotukerfi :

Hér er eingdngu skrad saetistala og frumefnatakn.

1 2
H He
Al 4 5 f 7 & g 10
Li |Be B [C|N|O|F |Ne
117 12 131 14 15 1a| 17 1E
Na |Mg Al (8 |P |8 |C] | AY

190 200 21 22| 23] 24| 23| \Zb 72z 20| 30| 31| 32| 33| 34| 35) 6
E |Ca|Sc |Ti |V [Cr |Mn(Fe \Co) Ni |[Cu|Zn |Ga |Ge [As |Se | Br | EKEr
37| 32| 30| 40| 41| 42| 43| 44| 45| 46| 47| 48| 49 so| 51| sz s3] sS4
Rb (5 Y |[Zr [Nb |Mo|Tc |Ru |Eh |Pd |Ag|Cd|In [Sn [S5b [Te | I |Xe
S Sa0 XN A U3 Ay Il Ma| T TR TR BO[ OBl B2 B3| B4l B EA
Cs (Ba ([La |[Hf [Ta |W |Re |Os ([Ir (Pt ([Au(Hg|Tl |Pbh |Bi |Po | At |En
all B2 B9 104 105 10a| 107 102| 109 110
Fr | Ra | Ac [Ung(Unp(Unh|Uns|Uno|Une{Unn

SB[ 59 a0| 61| a2 63| &4 é3[ aa| &7 e8| &9 70| Tl
Ce | Pr |Nd |[Pm |Sm (Eu |Gd |Th |Dy |Ho | Er |Tm|¥b |Lu
o 91| 92 93| 94 95 94| 97| 9| 99] 100| 101 102( 103
Th |Pa| U [Np|Pu |Am|Cm|Bk (Cf [ Es |[Fm |Md| No | Lr

Ymsar afrar upplysingar eru faldar i uppbyggingu lotukerfisins.



Lotukerfid

Lotur liggja,
flokkar falla!

O Lotur: laréttar radir i lotukerfi,

nameradar fra 1 til 7.

Haekkandi saetistala fra vinstri til haegri.

NUmer lotu seqir til um fjolda rafeindahvolfa
frumefnanna i lotunni.

O Flokkar: |60réttir dalkar i lotukerfi,
numeradir fra 1 til 8 eda 1 til 18 (nytt kerfi).
Efni i sama flokki hafa svipada eiginleika.
Efni i sama flokki hafa jafnmargar

sgildisrafeindir.




o Utlinur lotukerfis

Flokkur

I | VIl
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...Jeitast vio a0 vera 1 sem orkuminnstu astandi.

...purfa minni orku eftir pvi sem peer eru neer
kjarnanum og radast pvi fyrst naest kjarna.

...eftir pvi sem rafeindum fjolgar radast peer a
brautir fjeer kjarna.

...brautir rafeindanna kallast rafeindahvolf.
...radast a allt ad 7 adalhvolf hja steerstu atomum

Rafeindahvolfin eru nimeruo fra 1 til 7 eda
nefndzmed bokstéfum K-L-M-N-O-P og Q.
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Lotur og hvolf

—rumefni i 1. lotu hafa rafeindir a einu hvolfi
—rumefni i 2. lotu hafa rafeindir a tveim hvolfum
~rumefni i 3. lotu hafa rafeindir & prem hvolfum
~rumefni i 4. lotu hafa rafeindir a fjorum rolfum
rumefni 1 5. lotu hafa rafeindir a fimm volfum
Frumefni 1 6. lotu hafa rafeindir a sex hvolfum
—rumefni 1 7. lotu hafa rafeindir & sjO . hvolfum
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Fjoldi rafeinda a hvolfum —

rafeindir eru i porum:.

o A fyrsta hvolf komast 2 rafeindir — 1 par
Ath. i fyrstu lotu eru bara 2 efni

o A annad hvolf komast 8 rafeindir — 4 por
| 2. og 3. lotu eru 8 efni

o A pridja hvolf komast 18 rafeindir — 9 por

| 4. og 5. lotu eru 18 efni

o A fjérda hvolf komast 32 rafeindir — 16 por

| 6. 0g 7. lotu eru 32 efni
@dantanioar tilheyra 6. lotu og aktinioar tilheyra 7. lotu)



Gildisrafeindir:
rafeindir a ysta hvolfi atoms

O Fjoldi gildisrafeinda hefur mikil ahrif a
eiginleika frumefna.

O Efni | sama flokki hafa jafnmargar rafeindir a
ysta hvolfi (gildisrafeindir).

O Numer flokks segir til um fjélda gildisrafeinda.
betta 4 vio um adalflokka lotukerfisins.
Efnin i B-flokkunum (i skardinu) hafa flest
1-2 gildisrafeindir.

© Deemi: Frumefnid natrium er i 1. flokki /¢ ;,. |
= Na hefur 1 gildisrafeind A



Flokkar og eiginleikar efna

O Gildisrafeindir rada mestu um pao hvers
konar jonir frumefnin mynda.

O Frumefni eru stéougust hafi pau
8 gildisrafeindir, eda attuhvolf.

O Efni sem hafa faar gildisrafeindir mynda
plusjonir (losa sig vid rafeindir).

O Efni sem hafa margar gildisrafeindir mynda
minusjonir (baeta vio sig rafeindum).

O Efni sem hafa attuhvolf mynda helst ekki jonir.
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Hleosla jona

H_
+
H 2 3 5 6 74
Lit |Be** N3 | 0> | F~
Na*t [Mg?* At S$*~ | -
Kt |Cca%t Gact Se?” | Br~
R'b+ S 24 . , , . I 3+ T 2= =
g Hlidarmalmar mynda ymiss " ¢

Cs* | Ba2* konar plusjonir
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Flokkar lotukerfis hafa heiti:
Fyrst skiptast Oll frumefni i

malma og malmleysingja.

| 2
H He
4 4 K )l @l 10
Li |Be B |C|N|OQ|F |Ne
11| 12 13| 14 15| 18] 17| 13
Na |Mg Si |P |8 |Cl | Ar
190 200 21 24 23 24| 25| da| | 2| 29 30| 31| A ZE| 34| 35 36
K |Ca|f |T1 |V (Cr |Mn|Fe [Co|Ni|Cu|Zn|Ga |Ge |As | 8e | Br | Kr
ST 38| 29 40| 4l 42| 43| 44| 45| da| 47| 4% 49 50| 51| 52| AE) 34
Ebh|Sr |Y |Zr [Nb |[Mo|Tc |Eu (Eh |Pd |Ag (Cd|(In |80 |8h |Te | I |Xe
A sl ST T2 T3 M| 75| Ta| T TR Tl EO| El| EZ| B3| Ed| EX| Ed
Cs |Ba |La [Hf |Ta |W |Re [Os |Ir |Pt |Au|Hgz|Tl |[Ph |Ei |Po | At |En
2T 22| =9 104| 105X 106 107 102| 109 110
Fr | Ra | Ac [Ung|Unp|Unh|Uns|{Uno [Une|Unn
SE| 59 A0 el A2 A3 ad| A5 da| 67| 68| 89| 70| T ,
Malmar Ce | Pr |Nd |Pm |Sm |Eu |Gd | Th | Dy |Ho | Er [Tm/|Yh |Lu Malm-
QO QL) 02| 93| Q4| 95| @i 97 0| 00| 100| 101] 102| 10% = =
Th |Pa| U |Np|Pu |Am|Cm|Bk |Cf | Es |Fm |Md|No | Lr leysmg]ar
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Frumefni hefur seetistoluna 34. || 47

Verkefni 1

vert er frumefnid? (heiti og takn)

| hvada lotu er efnid?
| hvada flokki er efnio?

ve margar rafeindir hafa ohlaoin atom efnisins?
ve margar gildisrafeindir hafa atobm efnisins?

ve margar roteindir hafa atdm pess?

O Er efnio malmur eda malmleysingi?
O Hvers konar jonir myndar efnid?
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Malmar hafa akveona
eiginleika...

..peir mynda plusjonir
..peir hafa malmgljaa
..peir leidoa vel hita
..peir leida vel rafmagn
..peir eru sveigjanlegir ———

.flestir hafa hatt breedslumark
(fost efni vid stofuhita nema kvikasilfur)
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Malmleysingjar...

...eru sundurleitur hopur efna.

_eida illa rafmagn og hita
Hafa ekki malmgljaa, ekki sveigjanleqgir

Hafa flestir fremur lagt breedslumark

O Margir peirra mynda minusjonir

kolefni - brennisteinn - neon




Malmar skiptast |...

O Hvarfgjarna malma
Alkalimalma
Jaroalkalimalma

O Hlidarmalma
Stodugir, margir vel pekktir ar daglegu lifi
Lantanid og aktinio tilheyra hlioarmalmum

O Tregmalma

Hafa veikari malmeiginleika, leida t.d. ekki

eins vel rafmagn og hita.
17
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v 4@’” méalmleysingjar

1] ¥ 2
H He

3 4 5 f 1 a g 10
Li |Be B |[C|N|O|F |Ne
1l 12 hlidarmalmar 13] 14| 15] 18] 17| 18
Na (Mg Al |51 |P |8 (] |Ar
19 20 21 221 231 24| 23 26| T 2B 20 30| 31| 32| 33| 24| 35 36
E Ca |8 |[Ti [V |Cr |[Mn|Fe ([Co [Nl |[Cu|Zn |Ga [Ge |[As | Se | Br | Kr
AT SEl 39 40 4l 42 43 44 45 da) 47 48| 49 S0 51| 2| A& 4
Ebh |50 |Y |Zr (Nb |Mo|Tc (Ru |[Eh |Pd |[Ag|(Cd|In |Sn |[8h [Te | I |Xe
Solsal A T2 T3 Al Il le T TR TR B0 Bl &2 83| B4 B3| Ed
Cs Ha |La |Hf |[Ta |W |Re |Os |[Ir (Pt |[Au|Hg|Tl |[Pb |Bi |Po | At |En
bl 2El BR104) 103 10&( 107 102] 109 110 7
Fr | Ra | Ac [Ung[Unp|Unh|{Uns|Uno{Une(Unn tregmalmar

; 58| A9 a0l all &2 &3] ad| A5 66| AT| 68| &9 T0| Tl

Lantanid |ge|pr |Nd |Pm|Sm |Eu |Gd | Th Dy |Ho | Er [Tm|Yb |Lu
Aktinid
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Alkalimalmurinn
natrium hvarfast
kroftuglega vid
surefni og verour
bvi ad geymast

i oliubadi.

— Hlidarmalmurinn jarn er
.l algengur til malmsmida

g hreyfist meo seqli
eins og sja ma her.

Tregmalmurinn bly er m.a.
notadur i Warhammer karla,
en getur valdid alvarlegri eitrun
geeti menn sin ekki.

Blyantar innihalda EKKI bly!



O Alkalimalmar:
MjOg hvarfgjarnir.
Finnast ekki obundnir i natturunni
Mynda jonir meod hledsluna +1

O Jaroalkalimalmar:
MjOg hvarfgjarnir
Finnast ekki obundnir i nattarunni
Mynda jonir med hledsluna +2

20

Eiginleikar hvarfgjarnra malma

Li

Be

Na

Ca

Rb
Cs

Fr

Sr
Ba

Ra

<”z]=v~n~n;c><: ~TZ P P <




Malmleysingjar —
edalgastegundir

O Stodugustu efni lotukerfisins

O Hvarfast helst ekki vio 6nnur efni

O Mynda ekki jonir,
hafa attuhvolf!

O Allir gas vio stofuhita

21

He

Ne

Ar

Kr

Xe

Rn
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H Hed
3| 4 s] e 7] 8] ofcid
Li (Be B |[C |N|[O|F [Ne
1| 12 13[ 14] 13] 18] 17] 1
Na |Mg Al |Si |P |8 |C1 [ Ar
1| 20| 21 22 23] 24] 25 26] 27 28] 20 30| 31| 32 33| 34| | s
K |[Ca|8c |Ti |V |Cr [Mn|Fe |[Co |Ni|Cu|Zn | Ga|Ge [As|Se |Br|Kr|
37| 3g| 30| 40| a1 42| 43| 44 as| 48| av| g 4o so| st s or| 4
Eb |&r |Y |Zr [Nb [Mo|Tc |Eu [Eh (Pd (Ag|Cd|In |[Sn [Sh |Te | [ |Xe |
ss| ss| 57| 72| 73| 74l 35| | 77| e 79| so| =) g2 =3] mal o] aal
Cs |Ba (La |Hf ([Ta |W |Re |Os |[Ir |Pt |Au|Hg | Tl |Ph |Bi [Po | AL [En)
27| 22| 29| 04| 105 106] 107] 1o2] 109 110
Fr | Ra | Ac [Ung(Unp(Unh|Uns|Uno|Une{Unn
sg| so] eo] 61 62| s3] ea] es] es| &7] es| e9] [ T
Ce |Pr |[Nd |Pm |Sm (Eu |Gd ([Th |Dy (Ho | Er |Tm|¥b |Lu
on[ o1 o2 93] o4 9s| og| 97 92| o9f 1oo| 1o1] 102] 103
22 Th |Pa| U (Np|Pu|Am|Cm|Bk [Cf | Es |Fm |Md|No | Lr




Malmleysingjar —
haléogenar

O Mj0g hvarfgjarnir,

fldor er hvarfgjarnasta frumefnio
O Mynda jonir meod hledsluna -1
O Mynda s6lt med ymsum malmum
O Mynda allir tviatdbma sameindir

Flaor og klor eru gas vid stofuhita
Brom er vokvi vid stofuhita

3

Cl

Br

At

Lzrx~0omme <z Huz@

Jod og astatin eru fost efni vio stofuhita



Aorir mikilveegir malmleysingjar

O Adrir flokkar malmleysingja bera heiti efsta
frumefnisins i hverjum flokki.
bor-, kolefnis-, nitur- og surefnisflokkur

O Surefni og nitur eru gas vid stofuhita, 6nnur efni
eru fost efni vio stofuhita.

O Ymis mikilveeg efni tilheyra pessum flokkum, t.d.
Kolefni — uppistada lifvera, demantar og kol
Kisill — uppistada flestra steintegunda
Nitur — algengasta efni andrumsloftsins
Surefni — lifsnauosynlegt flestum lifverum

Vetni — minnsta atom lotukerfisins
2Hefur baesi eiginleika alkalimalma og halégena




Verkefni 2

A) Litadu med mismunandi litum:
Malma
Malmleysingja

B) Litadu med mismunandi litum:
Alkalimalma
Jaroalkalimalma
Hlidarmalma
Tregmalma
Halogena
Edalgastegundir
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Sja verkefni 2
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Ur lotukerfinu mé einnig lesa ymsar
aorar upplysingatr...

O Hvarfgirni efna breytist reglubundio
iInnan flokkanna.

O Massi atdma eykst eftir pvi sem nedar
dregur i flokkunum.

O Massi eykst einnig fra vinstri til haegri
Innan lotanna.

T
%

Op-

Br

Hvort er Na eda Rb liklegra til pess ad hvarfast vio 6nnur efni?

—Z " - > < I [=mOZp

At Hvort er | eda Cl liklegra til pess ad hvarfast vid 6nnur efni?




, Athugid — hér vantar
St%ré atOma hlidarmalmanal!

1A 8A

—

Hvort er steerra, Al eda CI?

Hvort er steerra, Be eda Sr?

|
Uwnjod e Uumop 9seaIdur
0} pua} swoje JO SIZI§

D | pDa | 11 I iV I i | iv I £al | FAVEE

Sizes of atoms tend to
decrease across a period

£O



PlGsjOnir eru minni en
upprunalega atémio.

St& r6 J (,) Nna Minusjénir eru staerri en

upprunalega atémiod.

GI’CH.IF' 14, EI’DUD i GT'CI'I.II'." J4 EI’DU[] A 5 faup A
Li"': Li Bet* Be B+ B o O F F
0.68 1,82 0,31 1.13 023 0.88 0,73 1.40 0.71 1.33
['u'[gz" Mg AP Al 5: 5 Cli -
65 1.60 .51 1,43 1.04 1.54 0.82 1.8
Cat Ca Ga't Ca Sp Spi- Er EBr

098 197 Oge2122 147 1.98 1.14 1986

In*™* In

P

0.211.63 143 2.M 1.33 250




Lotukerfio ma finna i ymsum utgafum...

O Meo atommassa...

O Med myndum af frumefnunum...

O Meo upplysingum um rafeindaskipan..
O Meo heitum frumefnanna...

O Meo edlismassa frumefnanna...

O ...0.s.frv.

30



Lotukerfio

—

1 New
1A Original

1 H 2

Hydrogen
1.00794 1A

4
Be

Berygllium
9.012182

12
Mg

Magnesium
243050

20
Ca

Calcium
40.078

38
Sr

Strontium
8782

56
Ba

Barium
187.327

88
Ra

Radium
(226)

B

Mote: The subgroup numbers 1-
18 were adopted in 1984 by the
International Union of Pure and
Applied Chemistry. The names
of elements 112-118 are the
Latin equivalents of those
numbers
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. Alkalimalmar

Jardalkalimalmar .

Hlidarmalmar
Lantanidar

57to 71

89 to 103
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Tregmalmar
Malmleysingjar
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Edalgastegundir Tilbdin efni
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Verkefni 3

Nefndu efnid 1 1. flokki og 5. lotu.

Hvers konar jon myndar petta efni?
Nefndu efnid i1 6. flokki og 3. lotu.

Hvers konar jon myndar petta efni?
Nefndu alkalimalm i 2. lotu.

Nefndu edalgastegund i 6. lotu.

Nefndu tregmalm i kolefnisflokki og 4. lotu.

Hvada flokki efna tilheyra pessi efni?
(n6fn og numer)

Li,Ba, Co, Al, SI, Br, Xe, Au, U, Hg, S, K, Pb.




. Periodic Table of the Elements

1 New
1A Original
1 1
"
1 H -
Hydrogen 1A
1.00794
3 4
2 Li Be
Lithium Beryllium
6.841 2.0121582
11 2 12
1
3 Na Mg
sodium Magnesium
22989770 243050
19 2 20
8
4 K 1 Ca
Patassiurm Calciurn
39.0983 40.078
37 2 38
18
5 Rb % Sr
Rubidium Strontiurm
89 4678 87.62
55 2 56
18
6 Cs = Ba
Cesiurm 1 Barium
132.90545 137.327
87 7 88
18
7Fr = Ra
Francium 8 Radium
(223) 1 (226)

Mote: The subgroup numbers 1-
18 were adopted in 1984 by the
International Union of Pure and
Applied Chemistry. The names
of elements 112-115 are the
Latin equivalents of those
numpers

Rk

Mok

[

1300 50,80 6B

RN
o B ek

18
Alkali metals Actinide series Solid VIHA
2 2
Alkaline earth metals Poor metals E Liquid 13 14 15 16 17 He
A Iy A A A Helium
3 il [\ V \ W e 1
Transition metals Nonmetals Gas
2 2 2 2 2 2
5 16 17 18 19 2 10 z
Lanthanide series Noble gases B Cc N O F Ne
Boron Carbon Nitrogen Oxygen Fluoring Neon
10.811 12.0107 14.00674 159984 159964032 20.1797
13 14 215 2 16 217 AT 2
3 4 5 6 7 8 9 10 11 12 H 4 5 8 7 8
- Al Si P S Cl Ar
Aluminurn silican Phosphorus SUlfur Chilorine Argan
e IvB VB VIB VIIB VIIIB 1B 1B 26.981538 28.0855 30973761 32066 35453 39.948
21 122 123 124 125 I 26 17 128 229 130 1031 32 33 134 1035 2 36 z
g - 10 1 13 13 14 15 - 16 18 18 18 18 18 18 18
Sc : Ti 1 Vv :Cr " Mn : Fe : Co : Ni : Cu 1 Zn : |Ga Ge JAs s Se = Br 7 Kr =
Scandiurm Titanium Wanadium Chramium Manganese Iran Cobalt ickel Copper Zine. Galliurm Germanium Arsenic Selenium Bramine Kryptan
44953910 47 867 50.8413 51.9981 54938049 958457 98.833200 98.6934 63.546 65409 69.723 7264 7492180 78.986 79.904 83.798
39 2 40 141 142 I 43 i 44 2 45 1 46 i 47 ;48 7 49 1 50 z 52 : 53 7 54 z
18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Y s Zr i Nb 2 Mo i W Ru + Rh © Pd 1 Ag uw Cd u |ln it Sn Te | 1w Xe i
“rtrium Zirconium Niobiurm Malybdenum Technetium Ruthenium Rhodium Palladium Silver Cadmiurm Indium Tin Antimonmy Tellurium lodine Kenon
88.90889 91.224 92.80838 9594 (98) 107.07 102.90550 10842 107.8682 112411 114.818 118.710 121.760 127.60 126.90447 131.293
72 173 174 175 ! 76 177 178 i 79 : 80 1 81 182 ! 83 85 7 86 z
18 18 18 18 18 18 18 18 18 18 18 - 18 18
57to71 JHf 2 Ta =2z W = Re 2 Os =z Ir # Pt =2 Au 2 Hg = Tl = Pb = Bi At = Rn =
Hafnium 2 Tantalum 2  Tungsten 2 Rhenium 2 Osmium 2 Iridium 2 Platinum 1 Gold 1 Mercury 2 Thallium 3 Lead 4 Bismuth Polonium Astatine 7 Radon 8
17648 1B80.8479 183.684 186.207 19023 182.217 185.078 19696655 200.59 204 3833 207.2 20896038 (208) (210) (222)
104 2106 2 106 2 107 % 108 % 109 % 110 RRET i 112 3 113 114 115 116 17 118
18 13 18 18 18 18 18 18 18
32 32 32 32 32 32 32 32 32
890 103 32 32 32 32 32 32 32 32 32
Rutherfordium10  Dubnium 11  Sesborgium 12 Bohrium 13 Hassium 14 Meitnerium 15  Darmstadium17  Roentgeniumi@  Ununbium 18  Ununtrium Unungquadium Ununpentium Ununfexitm | Ununseptium Ununoctium
(261) 2 (282) 2 (268) 2 (264) 2 (269 2 (268 (271) 1272 1 (285 2 (284) (289) (288) (282)
Atomic masses in parentheses are those of the most stable or common isotope.
hlichael Dayah
57 1 58 1 59 I 60 I 61 ! 62 163 ! 64 : 65 1 66 167 I 68 1 69 170 17 1
18 18 18 18 18 18 18 18 18 13 18 13 18 18 18
La = Ce = Pr 2 Nd =z »8m = Eu =z Gd = Tbh % Dy = Ho =z Er « Tm = Yb = Lu =
Lanthanum 2 Cerium 2 Paseodymiom 2 Meodymium 2 Promethium 2 Samarium 2 Europium 2 Gadolinium 2 Terkium 2 Dysprosium 2 Holmium 2 Erbium 2 Thulium 2 Ytterbium 2 Lutetium 2
1389055 140116 140.90765 144 24 (145) 150.36 1581964 157.25 15692534 162.500 164.83032 167259 168.83421 173.04 174 867
89 2 90 2 91 2 92 2 03 2 o4 195 2 96 297 1 98 2 99 2 100 2 101 2102 2 103 2
18 13 18 18 18 18 18 18 18 13 18 13 18 13 18
32 32 32 32 a2 2 32 32 32 32 32 32 32 32 32
AC 18 Th 18 Pa a0 U b 22 24 5 25 27 28 28 a0 3 32 32
Actinium 9 Thorum 10 Protactinium 8 Uranium 9 Meptunium @ Plutonium 8 Americium @ Curium 9 Berkelum 8 Calfornium ~8  Einsteinium @  Fermium 8  Mendelewium 8  Mokelum 8 Lawrencium g
(227) 2 o3on3sr 2 231.08888 2 23802891 I (237) 2 (z44) 2 (243) T a7 2 (247 2 (2a81) 2 (252) 2 (287 2 288) 2 (2a89) 2 (262) 2
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