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1 uair 30 néiméad.

Scriobh d’Uimhir Larionaid agus d’Uimhir larrthéra sna spasanna chuige sin ag barr an
leathanaigh seo.

| Roinn A, freagair gach ceist tri chiorcal a chur thart ar an litir chui thios faoin cheist.

| Roinn B, ni mér duit na ceisteanna a fhreagairt sna spasanna chuige sin.

Na scriobh taobh amuigh den achar bhoscailte ar gach leathanach na ar leathanaigh
bhana.

Combhlanaigh ceisteanna le duch dubh agus bain usaid as peann luaidhe HB dorcha do
liniochtai agus do ghraif.

Na scriobh le peann gléthai.

Freagair gach ceann de na sé cheist déag.

Is € 90 an marc iomlan don phaipéar seo.

Léirionn figiuiri idir luibini ata priontailte ar thaobh na laimhe deise de leathanaigh na
marcanna ata ag dul do gach ceist n6 do gach cuid de cheist.

Ta cead agat aireamhan eolaioch a usaid.

Measundfar caighdean na cumarsaide scriofa i gCeist 14(a)(i).

Ta Bileog Sonrai, ina bhfuil Tabla Peiriadach na nDul, sa scrudphaipéar seo.
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Roinn A

| gcas gach ceann de na ceisteanna seo a leanas nil ach aon cheann amhain de na
freagairti a bhfuil litreacha leo (A — D) ceart.

Roghnaigh an freagra ceart ar gach ceist tri chiorcal a chur thart ar an litir chui

thios faoin cheist.

1 Cé acu de na cinn seo a leanas a luann na dalai caighdeanacha é faoi choinne
athruithe na heantalpachta?

Freagra:

Teocht /K Brua /kPa
273 1
273 100
298 1
298 100
A B C D [1]

2 Rinne 6.4 gram de mhiotal, M, imoibriu le 1.6 g d’ocsaigin le hocsaid a fhoirmiu leis
an fhoirmle MO. Chomh maith leis sin, foirmionn an miotal M ocsaid ina bhfuil an
miotal M agus ocsaigin i lathair i gcoimheas maise 8:1. Cé acu ceann de na cinn seo
a leanas arb i an fhoirmle impiriciuil i den ocsaid sin?

A MO,

B MO

C M,04

D M,O4

Freagra:
14552.06
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3 Cé acu de na cinn seo a leanas a bhfuil 83.7% de charbdon ann de réir maise?

A butan

B heacsan

C peantan

D prépan

Freagra: A B C D [1

4 Cé acu ceann de na raitis seo a leanas ata micheart do chomhdhuile i sraith
homalogach?

A Taairionna ceimiceacha comhchosula acu agus an fhoirmle ghinearalta
chéanna acu

B Ta an fhoirmle ghinearalta chéanna acu agus ta difear d’'aonad CH, idir gach
comhdhuil i ndiaidh a chéile

C Ta an fhoirmle ghinearalta chéanna acu agus taispeanann siad méadu ar an
fhiuchphointe agus an mhais mhdilineach choibhneasta ag méadu

D Ta na hairionna fisiceacha céanna acu agus an fhoirmle ghinearalta chéanna

Freagra: A B C D [1

5 Cé acu ceann de na rudai seo a leanas ar alcoél treasach é?

A  2,2-démheitiolpropan-1-ol

B 2-meitiolbutan-2-0l

C 3-meitiolbutan-2-6l

D peantan-3-6l

Freagra: A B C D [1

14552.06

[Tiontaigh an leathanach
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6 Cé acu litir a léirionn fuinneamh gniomhachtuchain an chul-imoibrithe sa Iéaraid
leibhéal eantalpachta thios?

A A
C
=
[&]
9 D
© N
S imoibreain 4
()
B A
tairgi
dul chun cinn an imoibrithe
Freagra: A B C D

14552.06
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Taispeantar thios speictream infridhearg a bhaineann le comhdhuil organach.

100 —

80

60

f

4000

tonnuimhir /cm-"

1500 1000 500

Cé acu ceann de na cinn seo a leanas arb i an tsraith homalogach lena mbaineann

an chomhdhuil organach sin?
A alcdl

B aildéad

C alcan

D aigéad carbocsaileach

Freagra:

[Tiontaigh an leathanach
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8 Cé acu ceann de na comhdhuile seo a leanas a thairgfidh céaton nuair a théitear le
tuaslagan de dhéchromait(VI) potaisiam aigéadaithe é?

A butan-1-6l
B buatan-2-dl
C 2-meitiolprépan-1-ol
D 2-meitiolpropan-2-6l
Freagra: A B C D [1]
9 Nuair a imoibrionn 2-bréma-2-meitiolpropan le hiodrocsaid photaisiam uisci,
foirmitear struchtur idirmheanach. Cé acu ceann de na cinn seo a leanas arb é
struchtur ceart an idirmheanaigh é?
A B C D
cl:H3 c|:|-|3 CH, CH,
H3C—C|‘ HSC—C|)+ H,C—C—OH H,C—C—O"
CH, CH, CH, CH,
Freagra: A B C D [1]
10 Cé acu de na cothromdéidi seo a leanas a Iéirionn an eantalpacht foirmithe
chaighdeanach maidir le bréimid soéidiam?
A 2Na(s) + Br,(9) - 2NaBr(s)
B 2Na(s) + Br,(1) - 2NaBr(s)
C Na(s) + %Br2(g) - NaBr(s)
D Na(s) + %Brz(l) - NaBr(s)
Freagra: A B C D [1]
14552.06
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LEATHANACH BAN
NA SCRIOBH AR AN LEATHANACH SEO

(Leanann ceisteanna ar an chéad leathanach eile)

[Tiontaigh an leathanach
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11 (a) Taispeantar tri chéim sa mheicniocht do bhréiminiu an eatain thios.

14552.06

Roinn B

Freagair gach ceann de na sé cheist sa roinn seo.

Céim 1 Br, - 2Bre
Céim 2 Bre + CH,CH, - CH,CH,e + HBr
Céim 3 CH30H2- + Br, - CH3CHZBr + Bre

(i) Cad é an t-ainm ata ar an mheicniocht sin?

(i) | gcas Chéim 1, bristear an nasc idir an da adamh broimin.
Cad é an dail ata de dhith leis an nasc sin a bhriseadh?

(iii) Cé acu téarma a usaidtear le cur sios a dhéanamh ar Chéimeanna

2 agus 37?

[1]

[1]

[1]

(iv) Scriobh cothroméid ar chéim an fhoircinn sa mheicniocht do bhréiminiu an

eatain.

[1]

*28SCH2408*
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(b) Is breosla é butan a usaidtear i lasadoiri indiuscartha. Is féidir le butan dul faoi
dhéchan neamhiomlan.

(i) Luaigh an dail ata de dhith le go dtarlédh dochan neamhiomlan.

[1]

(if) Scriobh cothroméid do dhéchan neamhiomlan buatain le dé-ocsaid charbdin
agus aonocsaid charbdin a thairgeadh ar chdimheas 1:3.

[1]

(c) Is féidir breoslai organacha a éilliu le comhdhuile a bhfuil sulfar iontu amhail
CH,SH.

(i) Scriobh cothromdid do dhéchan iomlan CH,SH a fhoirmionn dé-ocsaid
sulfair mar cheann de na tairgi.

[2]

(ii) Luaigh dha dhoigh a dtiocfadh le tairgi an dochain in (¢)(i) dochar a
dhéanamh don timpeallacht.

1.

[2]

[Tiontaigh an leathanach
14552.06
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12 Ta ocht n-isiméir struchturacha ann de C5H11Br ar a n-airitear
2-broma-3-meitiolbutan a usaidtear mar thuaslagoir.

H Br H
H—|C C C C—H
L
-b

roma-3-meitiolbutan

2

(@) (i) Tarraing an fhoirmle chnamharlaigh do 2-bréma-3-meitiolbutan.

(ii) Sainmhinigh an téarma isiméiri struchturacha.

RV

14552.06
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(b) Is féidir le 2-bréma-3-meitiolbutan dul tri imoibriu leis an alcdl 3-meitiolbutan-2-0l
a thairgeadh.

(i) Ainmnigh an mheicniocht don imoibriu sin.

) [1]
C.

§ (ii) Imoibrionn 3-meitiolbutan-2-6l le séidiam agus le peinteacléirid fosfair.

2 Combhlanaigh an tsreabhscéim thios tri fhoirmli struchturacha thairgi
lorz organacha na n-imoibrithe sin a lua.

N
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[Tiontaigh an leathanach
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(c) Comhlanaigh an tabla seo a leanas do thri cinn d’isiméiri struchturacha eile de
CzH,,Br, lipéadaithe A, B agus C.

Isiméir Ainm Foirmle struchtarach | Ranguchan Fluch/pogomte
A 1-bréma-3-meitiolbutan 121
LT
i T
H Br H H H
¢ Treasach 107
[3]
14552.06
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SHOHOHOHOHUHOHOHOHOHO HOHOHUHOHAHOHUES

()

(d) Ta an fhoirmle struchturach thios ag isiméir eile de C;H,,Br ata lipéadaithe
isimeéir D. Ta fiuchphointe 105°C aici.

CH,

|
H,C—C—CHBr
CH

3

isiméir D
(i) Luaigh ainm IUPAC isiméir D.

[1]

(ii) Minigh cad chuige a bhfuil fiuchphointe nios airde ag isiméir B, 6n tabla in
(c), na ata ag isiméir D.

[2]

[Tiontaigh an leathanach
14552.06
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13 (a) Léeirionn 3-meitilheics-2-éin, CH,CHC(CH;)CH,CH,CH,, isiméireacht E-Z.

14552.06

(i) Luaigh dha fhath ar féidir le 3-meitilheics-2-éin isiméireacht E-Z a Iéiriu.

1.
2.
[2]
(if) Tarraing struchtur isiméir Z de 3-meitilheics-2-éin.
[1]
(b) Ta 3-meitilheics-2-éin neamhshaithithe.
(i) Sainmhinigh an téarma neamhshaithithe.
[1]

(i) Ainmnigh an t-imoibri a usaidtear le tastail do neamhshaithiu agus luaigh an
toradh do thastail dheimhneach.

Imoibri

Toradh do thastail dheimhneach

[2]
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(c) Is isiméir struchturach de 3-meitilheics-2-éin i 3-meitilheics-1-éin.
Imoibrionn 3-meitilheics-1-éin le broéimid hidrigine in imoibriu suimiuchain
leictrifileach.
Foirmitear meascan de 1-bréma-3-meitilheacsan agus 2-bréma-3-meitilheacsan.

(i) Sainmhinigh an téarma leictrifileach.

[1]

(ii) Tarraing an mheicniocht d’imoibriu 3-meitilheics-1-éin le bréimid hidrigine le
1-broma-3-meitilheacsan a fhoirmiu.

[3]

(iii) Luaigh cé acu an mérthairge n6 an miontairge é 1-bréma-3-meitilheacsan
agus minigh do fhreagra.

[2]

[Tiontaigh an leathanach
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14 (a) Is féidir an t-athru eantalpachta d’imoibriu neodruchain a fhail amach go

14552.06

turgnamhach ach 50 cm3 de thuaslagan 1.00 moldm~3 de hiodrocsaid
photaisiam a mheascadh le 25cm? d’aigéad sulfarach 1.00moldm=2 . Is é an
chothromdid don imoibriu na:

2KOH(aq) + H,SO,(aq) - K,SO,(aq) + 2H,0(1)
(i) Cuir sios, agus mionsonrai praiticiula a lua agat, ar an doéigh ar féidir an
t-athru eantalpachta don imoibriu neodruchain idir tuaslagan de hiodrocsaid

photaisiam agus aigéad sulfarach a fhail amach go turgnamhach.

Sa cheist seo, measunéfar thu ar chaighdean na scileanna cumarsaide
scriofa agat, lena n-airitear usaid na saintéarmai eolaiocha.

[6]

*28SCH2416*



()

(B D () (1) (1) D)

OHUHOHUHOHUHOHUHOHGHOHOHOHGHO

)

)

Q)

)

&

(ii) Sainmhinigh an téarma eantalpacht chaighdeanach neodruchain.

[2]

(iii) Nuair a rinneadh an turgnamh seo, ba é 9.0°C an méadu teochta.
Riomh an eantalpacht chaighdeanach neodrtchain in Kjmol='. Tabhair do
fhreagra go dti 1 ionad de dheachulacha.

Glactar leis go bhfuil saintoilleadh teasa 4.2J g~' °C~" agus dlus 1.0g cm™3
ag an mheascan imoibrithe.

Freagra kJ mol~! [3]

[Tiontaigh an leathanach
14552.06
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(b) Is breosla leachtach roiceid € meitilhiodraisin (CHgN,).

meitilhiodraisin
Taispeantar dochan iomlan meitilhiodraisin sa chothromaid thios.
CHgNL(I) + 2%02(9) — N,y(g) + CO,g) + 3H,0()

Is é an eantalpacht chaighdeanach ddéchain ata ag meitilhiodraisin na
-1198kJ mol-'.

Ta roinnt luachanna do mhean-nasceantalpacht luaite sa tabla thios.

Nasc Mean-nasceantalpacht
/kJ mol~!

C—H 412

C—N 305

N—H 386

N—N le riomh

= 803

O—H 463

N=N 916

0= 496

14552.06
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Usaid na luachanna mean-nasceantalpachta sa tabla thall le
mean-nasceantalpacht an naisc N—N a riomh.

Freagra

kd mol-" [3]

[Tiontaigh an leathanach
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14552.06

(c) Is breosla eile a Usaidtear i roicéid € hiodraisin, N,H,. Téann sé faoi dhéchan
iomlan le dé-ocsaid nitrigine agus uisce a fhoirmiu mar a thaispeantar sa
chothromaid thios.

N,H,() + 30,(9) — 2NO,g) + 2H,0(l) A H® =-557kJ mol

(i) Luaigh Dli Hess.

[2]

*28SCH2420*
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() () (B () () (1) (1) D)

SHOHOHOHOHUHOHOHOHOHO HOHOHUHOHAHOHUES

()

(ii) Usaid eantalpacht chaighdednach déchain an hiodraisin agus na sonrai ar
eantalpacht foirmithe a thugtar sa tabla thios le heantalpacht
chaighdeanach foirmithe na dé-ocsaide nitrigine a riomh.

AH® /kJ mol!
N,H,(1) +51
0,(9) 0
NO,(g) le riomh
H,O(I) —286

kd mol- [3]

(iii) Minigh cad chuige ar nialas i eantalpacht chaighdeanach foirmithe na

hocsaigine.

[1]

[Tiontaigh an leathanach
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15 (a) Ta cuar daileachain Maxwell-Boltzmann do mheascan imoibrithe ag 200K ar
taispeadint thios. Is ionann P agus Q agus dha luach fuinnimh gniomhachtuchain,
agus ceann amhain acu an luach don imoibriu chatalaithe.

fuinneamh P Q

(i) Cad é an lipéad ar chéir é a chur ar y-ais an chuair daileachain
Maxwell-Boltzmann?

[1]
(ii) Minigh cad chuige a dtosaionn an cuar daileachain ag an bhunphointe.

[1]
(iii) Sainmhinigh an téarma fuinneamh gniomhachtuchain.

[1]

14552.06
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14552.06

(iv) Luaigh agus minigh cé acu fuinneamh gniomhachtuchain, P né Q, an
fuinneamh gniomhachtuchain don imoibriu chatalaithe.

(v) Ar an eangach thall, sceitsedil an cuar a mbeifea ag duil lena fhail
ag 300K.

[1]

[1]

[Tiontaigh an leathanach
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(b) I gcas tionsclaiochta, is féidir amoinia a ocsaidiu le hocsaid nitrigine(ll) a
fhoirmiu. Is é an chothromaoid don imoibriu seo na:

4NH,(g) + 950,(9) = 4NO(g) + 6H,0(g) AH = -1268kJ mol" 55

Déantar an t-imoibriu ag teocht 900°C agus ar bhru 1 atm agus catalaioch in
usaid.

(i) Luaigh agus minigh cad é an éifeacht a bheidh ag méadu sa teocht ar an
rata imoibrithe agus ar shuiomh na cothromaiochta don imoibriu sin.

Rata imoibrithe:

Suiomh na cothromaiochta:

(i) Luaigh agus minigh cad é an éifeacht a bheidh ag méadu ar an bhru ar
thairgeacht ocsaide nitrigine(ll).

[4]

14552.06

[3]
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(iii) Minigh cad é mar a mhéadaionn catalaioch an rata imoibrithe.

[1]
(iv) Luaigh an éifeacht, ma ta éifeacht ar bith ann, a bhionn ag catalaioch ar
shuiomh na cothromaiochta.
[1]
(v) Scriobh slonn don tairiseach cothromaiochta, K_, don imoibriu seo.
Luaigh na haonaid.
Aonaid [2]

[Tiontaigh an leathanach
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16

(a) Rinneadh roinnt tastalacha ar thri chomhdhuil de Ghrupa |l (Comhdhuil 1, 2
agus 3).
Tastail Comhdhuil 1 Comhdhuil 2 Comhdhuil 3
Cuir le huisce Dothuaslagtha Dothuaslagtha Intuaslagtha
Fanann an Fanann an

Cuir le haigéad
hidreaclérach
caol

Scaoiltear an gas
dé-ocsaid charboin

tuaslagan gan
dath; scaoiltear

tuaslagan gan
dath; scaoiltear

teas teas
. . . , Foirmionn .,
Cuir le haigéad Scaoiltear an gas o Foirmionn
g : » deascan ban go (s
sulfarach caol dé-ocsaid charbdin mall deascan ban

14552.06

(i) Luaigh agus minigh cé acu comhdhuil (1, 2 n6 3) ar carbénait mhiotail i.

[2]

(ii) Is comhdhuil de chuid strointiam i comhdhuil 3. Scriobh cothroméid ianach,
agus siombaili staide san aireamh, don imoibriu a tharlaionn nuair a
chuirtear tuaslagan de chomhdhuil 3 le haigéad sulfarach caol.

(iii) Cuir sios ar an tastail don ghas dé-ocsaid charbadin.

[2]

[1]
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(b) Dianscaoileann carbdnait bhairiam go teirmeach ag 1360°C agus

(c)

14552.06

dianscaoileann carbénait mhaignéisiam go teirmeach ag 540°C.

(i) Scriobh cothroméid le haghaidh dhianscaoileadh teirmeach na carbdnaite
bairiam.

[1]

(ii) Minigh cad chuige a bhfuil teocht dhianscaoileadh teirmeach na carbonaite
maignéisiam nios isle na ceann na carbonaite bairiam.

[2]

Tairgtear ocsaid bhairiam nuair a dhéantar dianscaoileadh teirmeach ar niotrait
bhairiam mar ata taispeanta sa chothromoid seo a leanas.

2Ba(NO;),(s) — 2Ba0(s) + 4NO,(9) + 0,(9)
Riomh toirt iomlan an ghais a thairgtear, ag 293K agus 1atm brd, ma dhéantar

sampla 3.50kg de niotrait bhairiam a dhianscaoileadh go teirmeach. Tabhair do
fhreagra go dti 3 fhigiur shuntasacha agus luaigh na haonaid.

Freagra [3]

SEO DEIREADH AN SCRUDPHAIPEIR
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NA SCRIOBH AR AN LEATHANACH SEO

Cuireadh isteach ar chead chun an t-abhar céipchirt uile a atairgeadh.
| gcasanna airithe is féidir nar éirigh le CCEA teagmhail a dhéanamh le huinéiri céipchirt agus beidh

sé sasta na hadmhalacha sin a fagadh ar lar a chur ina gceart amach anseo ach é a chur ar an eolas.

SCH24/1
297160
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General Information

1tonne=10°g
1 metre = 10°nm

One mole of any gas at 293K and a pressure of 1 atmosphere (10°Pa) occupies a volume of 24 dm?

Avogadro Constant = 6.02 x 10?* mol™
Planck Constant = 6.63 x 10734 Js

Specific Heat Capacity of water = 4.2 J g1 K™
Speed of Light =3 x 108 ms™

Characteristic absorptions in IR spectroscopy

Wavenumber/cm™ Bond
550-850 C-X (X = Cl, Br, 1)
750-1100 c-C
1000-1300 c-O
1450-1650 C=C
1600-1700 C=C
1650-1800 c=0
2200-2300 C=N
2500-3200 O-H
2750-2850 C-H
2850-3000 C-H
3200-3600 O-H
3300-3500 N-H

Compound

Haloalkanes

Alkanes, alkyl groups

Alcohols, esters, carboxylic acids
Arenes

Alkenes

Carboxylic acids, esters, aldehydes,
ketones, amides, acyl chlorides
Nitriles

Carboxylic acids

Aldehydes

Alkanes, alkyl groups, alkenes, arenes
Alcohols

Amines, amides

Proton Chemical Shifts in Nuclear Magnetic Resonance Spectroscopy

(relative to TMS)

Chemical Shift Structure
0.5-2.0 —CH
0.5-5.5 —OH
1.0-3.0 —NH
2.0-3.0 —CO—-CH
—N-CH
C,H.—CH
2.0-4.0 X—CH
4.5-6.0 —C=CH
5.5-8.5 RCONH
6.0-8.0 —-CH,
9.0-10.0 —CHO
10.0-12.0 —COOH

Saturated alkanes
Alcohols

Amines

Ketones

Amines

Arene (aliphatic on ring)
X =Cl or Br (3.0-4.0)
X=1(2.0-3.0)
Alkenes

Amides

Arenes (on ring)
Aldehydes
Carboxylic acids

These chemical shifts are concentration and temperature dependent and may be outside

the ranges indicated above.
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THE PERIODIC TABLE OF ELEMENTS

vV V Vi

VI

0

Group
1 2 3 4 5 6 7/ 8 9 10 11 12 13 14 15 16 17 18
1 4
H He
Hydrogen Helium
7 9 11 12 14 16 19 20
Li | Be B|C|N|O|F |Ne
Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
3 4 5 6 9 10
23 24 27 28 31 32 35.5 40
Na | Mg Al | Si| P | S |Cl|Ar
Sodium | Magnesium Aluminium Silicon Phosphorus Sulfur Chlorine Argon
11 12 13 14 15 18
39 40 45 48 51 52 55 56 59 59 64 65 70 73 75 79 80 84
K|Ca|Sc|Ti |V |Cr Mn Fe |Co|Ni |Cu|Zn |Ga|Ge|As | Se | Br | Kr
1P09tassium Calcium Scandium | Titanium | Vanadium | Chromium gl%nganese Iron Cobalt Nickel Copper Zinc Gallium | Germanium| Arsenic Selenium 335romine Krypton
85 88 89 91 93 96 98 101 103 106 108 112 115 119 122 128 127 131
Rb|Sr| Y |Zr [Nb Mo|Tc | Ru|{Rh |Pd|Ag|Cd|In |Sn|Sb|Te | I | Xe
Rubidium | Strontium Yttrium Zirconium | Niobium |Molybdenum| Technetium | Ruthenium | Rhodium | Palladium Silver Cadmium Indium Tin Antimony | Tellurium lodine Xenon
37 38 39 40 41 43 44 45 46 48 49 50 51 52 53 54
133 137 139 . 178 181 184 186 190 192 195 197 201 204 207 209 210 210 222
Cs/Ba|La|Hf Ta| W Re|Os|Ir | Pt |Au|Hg| Tl |Pb| Bi | Po | At |Rn
Caesium Barium Lanthanum | Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
55 56 57 72 73 74 75 76 77 78 79 81 82 83 84 85 86
223 226 227 _r261 262 266 264 277 268 271 272 285
Fr |[Ra|Ac’| Rf [ Db|Sg |Bh|Hs | Mt | Ds | Rg |Cn
Francium Radium Actinium [Rutherfordium| Dubnium |Seaborgium| Bohrium Hassium | Meitnerium |Darmstadtium|Roentgenium|Copernicium
87 88 89 104 105 106 107 108 109 110 111 112
140 141 144 145 150 152 157 159 162 165 167 169 173 175
+58-71 Lanthanumseries | C@ | Pr | Nd |[Pm|{Sm| Eu |Gd | Tb Dy |Ho | Er | Tm|Yb | Lu
-I- 90 - 103 Actinium series Cerium  |Praseodymium|Neodymium [Promethium| Samarium | Europium | Gadolinium | Terbium |Dysprosium| Holmium Erbium Thulium Ytterbium | Lutetium
_ _ 58 59 60 61 62 63 64 65 66 67 68 69 70 71
= 4= {aeé)ag;\éi)atomlc mass 232 [231  [238 237 [242 [243 [247 245 [251 [254 [253 [256  [254  [257
X | x = atomic symbol Th|{Pa| U |Np|Pu|/Am|Cm|Bk | Cf | Es [Fm|Md|No | Lr
b — atomic number 9il')horium Pgritactinium 9;ranium ggptunium 9P4I.utonium 9Aénericium 96Curium 9B7erkelium 9Cglifornium Sigsteinium 1E)e(r)mium 'l\ﬁ)n‘?elevium 1l\(l)ozbelium Iiea(\)/v:;encium
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