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2 uair an chloig.

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.

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

Na scriobh le peann gléthai.

Freagair gach ceann de na cuig cheist déag.

Is € 110 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 né do gach cuid de cheist.

Ta cead agat aireamhan eolaioch a usaid.

Measundfar caighdean na cumarsaide scriofa i gCeisteanna 12(a) agus 14(c).

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 CE
freagrai litreach (A — D) ceart. %)
Roghnaigh an freagra ceart ar gach ceist tri chiorcal a chur thart ar an litir chui cE
thios faoin cheist. )
Ck
1 Cé acu ceann amhain diobh seo a leanas nach mbeidh i Iathair sa 5
mhais-speictream d'ainhidrid eatanéch, (CH,CO),0? o~
A buaic na n-ian bloghta ag m/z = 11 %)
B buaic na n-ian bloghta ag m/z = 43 ce
=)
C buaic na n-ian maoilineach ag m/z = 102 CE
D buaic M+1 ag m/z = 103 =
CE
)
Freagra: A B C D [1] e
)
2 Cén acu ceann amhain diobh seo a leanas a chuireann sios ar na buaiceanna i CE
speictream amn (nmr) na heatandaite eitile? h 3
Ck
A suimeail suimeail suimeail 55
duibléid 3 ceathairéid 2 tripléid 3 e
Ck
B suimeail suimeail suimeail %)
ceathairéid 3 duibléid 2 ceathairéid 3 .
c suimeail suimeail suimeail )
singléid 3 ceathairéid 2 tripléid 3 C
D suimeail suimeail suimeail )
singléid 3 ceathairéid 3 tripléid 2 Ce
CE
Freagra: A B C D [1]
)
=)
Ck
)
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3 Ta an t-aonad athfhillteach de pholaiméir taispeanta thios:
@) O H H

Cé acu ceann amhain de na péiri monaiméiri seo a leanas is féidir a usaid leis an
pholaiméir a bhfuil an t-aonad athfillteach sin iontu a thairgeadh?

A aigéad butaindé-6ch 1,4-dé-aimineabutan
B aigéad butaindé-6ch 1,6-dé-aiminiheacsan
C aigéad heacsaindé-6ch 1,4-dé-aimineabutan
D aigéad heacsaindé-och 1,6-dé-aiminiheacsan
Freagra: A B C D [1]

4 Cén mhais d’aigéad 2-hiodrocsaibeanséch a bheadh de dhith le 8.0g d’aspairin a
thairgeadh da mbeadh an tairgeacht chéatadanach ag 50%? T4 an ainhidrid
eatandch i bhfarasbarr.

O\c __OH HC O\C __OH )
c=0 H.C
+ O/ — | + Y =0
OH N O—C—CH, et
C=0 HO
H,C”
A 4.0g
B 6.2g
C 123g
D 16.0g
Freagra: A B C D [1
[Tiontaigh an leathanach
14556.05
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5 Cé acu ceann amhain diobh seo a leanas a thugann foirmle mhdéilineach na

prépanaimide agus an tairge organaigh a fhaightear nuair a imoibrionn prépanaimid

le peantocsaid fosfair?

propanaimid tairge organach
A C;H.NO C,H:N
B C;H,NO C,H,0
C C,HgNO C,H,N
D C,H;N C,Hg
Freagra: A B C

14556.05
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6 Ta crématagram déthoiseach de mheascan ina bhfuil ceithre aimionaigéad
(lipéadaithe A, B, C agus D) taispeanta thios.

fronta
tuaslagora 2

fronta
tuaslagora 1

v

bunsuiomh
spota den —_|
mheascan \X

Cé acu ceann amhain de na spotai (A, B, C né D) a bhfuil luach R; de 0.6 aige agus
€ i dtuaslagoir 1 agus de 0.4 aige agus € i dtuaslagoir 27

Freagra: A B C D [1]

[Tiontaigh an leathanach
14556.05
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7 Cé acu ceann amhain diobh seo a leanas arb € an bun is laidre &7

A CH,CH,CH,CH,NH,

B NH,
CH,CH,CHCH,
C H

CH,CH,—N—CH,CH,

D CH,
H3C—(|3—CH3
NH,
Freagra: A B C D

[1]

8 Cuireadh farasbarr de thuaslagan hiodrocsaide soidiam le taibléid bhruite aspairin.

Téadh an tuaslagan agus rinneadh 250 cm? den tuaslagan i bhfleascan
toitmhéadrach ag usaid uisce di-ianaithe.

Rinneadh codanna den tuaslagan a bhi mar thoradh a thoirtmheascadh in éadan
aigéad hidreaclérach.

Cé acu ceann amhain diobh seo a leanas a thugann tascaire féirsteanach agus an
t-athrd datha ag criochphointe an toirtmheasctha?

A oraiste meitile dearg go bui

B oraiste meitile bandearg go héadathach

C feandltailéin éadathach go bandearg

D feandltailéin bandearg go héadathach

Freagra: A B C D
14556.05

[1]
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9 Cé acu ceann amhain de na péiri monaiméiri seo a leanas nach bhféadfai a usaid le
polaiméir chomhdhluthuchain a thairgeadh?

0 0

A Ho_(|;| ﬂ_OH HOCH,CH,OH

2 0
B HO—|C|: CH,—OH I
: HO—C—CH,—OH
I I

C H,N @NHZ HO—C@C—OH

D HN @NHZ HOCH,CH,OH
Freagra: A B C D [1]

10 Is i an chothromoid fhoriomlan don imoibriu a tharlaionn nuair a dhiluchtaionn cill ian
litam na:

Li + CoO, — Li*[CoO,]-
Cé acu ceann amhain diobh seo a leanas ata ceart?
A Athraionn staid ocsaidiuchain an litiam 6 +1 go O
B Athraionn staid ocsaidiuchain an chobailt 6 +4 go +3
C Déantar litiam a ocsaidiu ag an leictreoid dheimhneach

D Di-ocsaiditear litiam ag an leictreoid dhiultach

Freagra: A B C D [1

[Tiontaigh an leathanach
14556.05
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Roinn B
Freagair gach ceann de na cuig cheist sa roinn seo.
11 Is miotail thrasdultacha iad copar, cébalt agus nicil.

(a) Rinneadh sampla de shulfait chopair(ll) a thuaslagadh in uisce di-ianaithe.
Roinneadh an tuaslagan a bhi mar thoradh ina dha chuid ar leith.

(i) Cuireadh roinnt braonta d’amainia uisci leis an chéad chuid den tuaslagan
sulfaite copair(ll) agus foirmiodh deascan. Luaigh foirmle agus dath an
deascain.

Foirmle:

Dath: [2]

(ii) Nuair a cuireadh farasbarr de thuaslagan amoinia tiubhaithe leis, d’imigh an
deascan as radharc. Scriobh cothromaoid ianach don imoibriu a tharlaionn
nuair a imionn an deascan as radharc agus tabhair dath deiridh an
tuaslagain.

Cothromoid ianach:

Dath deiridh an tuaslagain: [3]

(b) Nuair a cuireadh farasbarr d’aigéad hidreaclérach tiubhaithe leis an dara cuid
den tuaslagan sulfaite copair(ll), breathnaiodh athru datha.

(i) Scriobh cothromdid ianach d’aigéad hidreaclérach tiubhaithe a chur leis an
tuaslagan sulfaite copair(ll).

[2]

(ii) Luaigh an t-athru datha a bhreathnaitear san imoibriu sin.

o go [1]

14556.05
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(c) Combhlanaigh an tabla thios ag tabhairt uimhir chomhordanaidithe agus cruth
gach iain choimpléascaigh.

. . Uimbhir
lan coimpléascach chomhordanaidithe Cruth

[CO(H20)6]2+
[CoCl %

[2]
(d) Nuair a cuireadh farasbarr de 1,2-dé-aimineatan (H,NCH,CH,NH,) le tuaslagan
uisci de shulfait nicile(ll), foirmiodh ian coimpléascach corcra.

Luaigh dath tosaigh an tuaslagain sulfaite nicile(ll) agus tarraing an struchtur
trithoiseach den ian choimpléascach chorcra a foirmiodh.

Dath tosaigh an tuaslagain:

Struchtur trithoiseach d’ian coimpléascach:

[3]

[Tiontaigh an leathanach
14556.05
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(e) (i) Satabla seo thios, usaidtear [Ar] leis an chumraiocht leictreonach d’adamh
argoin a léiriu (1s2 2s2 2p® 3s2 3p").

Comhlanaigh na cumraiochtai leictreonacha sa tabla thios. Ta cumraiocht

leictreonach d’adamh vanaidiam tugtha.

Adamh | Cumraiocht Leictreonach | lan | Cumraiocht Leictreonach
Vv [Ar] 3d3 4s? V3 | [Ar]
Cr |[Ar] Cr3+ |[Ar]
Cu |[Ar] Cu?+ |[Ar]
Zn |[Ar] Zn%+ |[Ar]
[4]
(i) Sainmhinigh an téarma miotal trasdultach.
[1]

*32ACH2410*



12 Is féidir toirtmheascthai ocsdi a usaid le tilichan na ndi-ocsaideoiri a fhail amach.

(a) Cuir sios ar an doigh a ndéanfa toirtmheascadh le tiichan tuaslagain a bhfuil
iain iarainn(ll) ann a fhail amach. Cuir isteach an t-athru datha a bhreathnoéfai
agus céimeanna ar bith a dhéanfa le cruinneas a chinntiu.

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

[6]

[Tiontaigh an leathanach
14556.05
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14556.05

(b) Ullmhaiodh tuaslagan caighdeanach d’aigéad eataindé-6ch tri 3.30g d’aigéad
dehiodraite eataindé-och, H,C,0,.2H,0, a thuaslagadh in uisce di-ianaithe agus
an tuaslagan a bhi mar thoradh a dhéanamh suas go dti 250 cm? i bhfleascan
toirtmhéadrach.

Rinneadh 20.0cm? den tuaslagan chaighdeanach sin d’aigéad eataindé-éch a
thoirtmheascadh in éadan tuaslagan aigéadaithe manganaite(VIl) potaisiam.
Bhi 16.0cm? de dhith.

(i) Sainmhinigh an téarma tuaslagan caighdeanach.

[1]
(i) Riomh tiuchan an tuaslagain chaighdeanaigh d’aigéad eataindé-6ch ina
mol dm=3. Tabhair do fhreagra ceart go dti 3 fhigiur shuntasacha.
Freagra mol dm~2 [2]

*32ACH2412*

%

\
\

y Q)

N\ ) \D) D )
\) ‘J“F‘ (¥) ‘35 (¥) ‘35 Q) 3? Q) ¢

»

He

(¥) ‘“Y

)
)

»
JéYﬁ

\
\

N y \Y)
(a. (a.

\j\%\
u\‘



N
)

)

Q) Q)

)

14556.05

(iii) Sa toirtmheascadh sin, ta an t-aigéad eataindé-och ocsaidithe mar a

thaispeantar sa leathchothromoid thios.

H,C,0, — 2CO, + 2H* + 2e

Scriobh leathchothromdid do dhi-ocsaidiu na n-ian manganaite(VII).
Comhcheangail na leathchothromoidi le cothroméid fhoriomlan ocsdi a

thabhairt.

Leathchothromoid:

Cothromoid fhoriomlan ocsdi:

[2]
(iv) Riomh tiichan an tuaslagain manganaite potaisiam(VII), ina mol dm=3,
Tabhair do fhreagra ceart go dti 3 fhigiur shuntasacha.
Freagra mol dm=3 [3]

[Tiontaigh an leathanach

*32ACH2413*




13 Is aimini priomhula iad araon Buitiolaimin, CH,CH,CH,CH,NH,, agus feiniolaimin,
CgHsNH,,. Is aimin alafatach priomhuil € buitiolaimin ach is aimin aramatach
priomhuil é feiniolaimin.

(a) D’fhéadfai buitiolaimin a thairgeadh i sintéis dha chéim 6 1-brémaprépan. Is
nitril i comhdhuil X.

P Céim 1 Céim 2 PN
Comhdhdil X

NH,

(i) Ainmnigh imoibri ata de dhith do Chéim 1 agus rangaigh an cineal
imoibrithe a tharlaionn.

Imoibri:

Cineal imoibrithe: 2]

(ii) Tarraing foirmle struchturach na Comhdhtuile X, ag Iéiriu na nasc uilig, agus
luaigh a ainm /UPAC.

Ainm IUPAC: 2]

(iii) Sainaithin an t-imoibri ata de dhith do Chéim 2 agus rangaigh an cineal
imoibrithe a tharlaionn.

Imoibri:

Cineal imoibrithe: [2]

14556.05
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14556.05

(b) D’fhéadfai feiniolaimin a thairgeadh, i sintéis tri chéim, 6 bheinséin.

NO, NH,
Céim A CéimB CéimC
R —» ComhdhuillY ——»
NaOH(aq)
(i) Ainmnigh an tairge organach de Chéim A.
[1]
(ii) Ainmnigh an da imoibri ata de dhith do Chéim B.
1.
2. [2]
(iii) Rangaigh an cineal imoibrithe a tharlaionn i gCéim B.
[1]
(iv) Tarraing an struchtur agus luaigh an t-ainm ata ar Chomhdhuil Y.
Ainm: [2]
(v) Luaigh cad chuige a gcuirtear tuaslagan hiodrocsaide soidiam leis i
gCéim C.
[1]

[Tiontaigh an leathanach
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(c) Imoibrionn buitiolaimin agus feiniolaimin araon le haigéad nitrivil. Ullmhaitear
aigéad nitriuil in situ tri nitrit sdidiam a imoibriu le haigéad hidreaclorach.

(i) Cad é an t-ainm cérasach ata ar nitrit sdidiam?

[1]
(i) Scriobh cothromoid le foirmiu an aigéid nitridil in situ a thaispeaint.

[1]
(iii) Scriobh cothromaid d’imoibriu an bhuitiolaimin le haigéad nitriuil.

[1]

(iv) Ainmnigh an tairge organach a fhoirmitear nuair a imoibrionn feiniolaimin le
nitrit séidiam agus aigéad hidreaclorach ag teocht nios i na 5°C.

[1]

*32ACH2416*



OHUHOHUHOHGHO
() (D) (1

UHOHUHOHOHOHS
1 ) (D D)

Q)
\D)

14556.05

(v) Nuair a choireailtear le tuaslagan alcaileach d’fheandl, imoibrionn an tairge
a ainmnitear i gcuid (c)(iv) le comhdhuil organach de dhathanna geala a
fhoirmiu. Tarraing an struchtur den chomhdhuil organach sin ata daite go
geal. Ciorclaigh agus ainmnigh an nasc a fhoirmitear sa chomhdhuil sin.

Ainm an naisc: [3]

[Tiontaigh an leathanach
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(d) Ta 1,2-dé-aimineatan intuaslagtha in uisce, feidhmionn sé mar bhun
Brgnsted—Lowry agus imoibrionn sé le farasbarr de chléirid eatandile.

(i) Tarraing léaraid lena thaispeaint nasc hidrigine idir aon mhaoilin amhain de
1,2-dé-aimineatan agus aon mhailin amhain d’uisce. Lipéadaigh an nasc

hidrigine agus cuir na diseanna aonair agus na pairtluchtanna abhartha go
|éir san aireamh.

[2]

(ii) Scriobh cothromoid d’imoibriu 1,2-dé-aimineatan le farasbarr d’aigéad
nitreach.

[1]

*32ACH2418*
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(iii) Agus foirmli cnamharlaigh in usaid agat, scriobh cothromdid d’imoibriu
1,2-dé-aimineatan le farasbarr de chloirid eatandile.

[2]

[Tiontaigh an leathanach
14556.05
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14 Cuireadh an chill leictriceimiceach seo a leanas i dtreoir, faoi dhalai caighdeanacha,
mar chuid d’imscrudu ar staideanna ocsaidiuchain vanaidiam. Is € +1.76V an léamh
a bhi ar an voltmhéadar.

Zn(s) \\

_/

1.0 mol dm=3 Zn?*(aq)

salann-
droichead

—

- — Pt(s)

—— 1.0 mol dm= VO3 (aq),
1.0 mol dm= VO*(aq)
agus H'(aq)

Tugtar poitéinseal caighdeanach leictreoide na leathchille ar chlé thios. Ta luach na
leathchille ar dheis le riomh.

Poitéinseal
Leathchothroméid caighdeanach
leictreoide E® /V
Zn’*(aq) + 2e- = Zn(s) -0.76
VO3(aq) + 2H*(aq) + e = VO?%(aq) + H,O() le riomh

(@) (i) Sainmhinigh an téarma poitéinseal caighdeanach leictreoide.

[1]

(i) Scriobh an chill leictriceimiceach sin ar dhéigh choinbhinsiunach.

Cuir isteach siombaili staide.

14556.05

[2]
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(iii) Riomh poitéinseal caighdeanach leictreoide na leathchille ar dheis den chill
leictriceimiceach.

Freagra V [1]

(b) Ta an da leathchill nasctha gan an voltmhéadar.

(i) Scriobh cothroméid ianach le himoibriu foriomlan na cille a I€éiriu.

[1]
(ii) Sainaithin an t-ocsaideoir san imoibriu in (b)(i).
[1]
(iii) Luaigh an dath ata ar na hiain uisci seo a leanas.
VO3(aq):
VO?*(aq): [2]

[Tiontaigh an leathanach
14556.05
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(c) Usaidtear an leictreoid chaighdeanach hidrigine le poitéinsil chaighdeanacha
leictreoide a thomhas.

Scriobh an leathchothromaid, le siombaili staide san aireamh, don leictreoid
chaighdeanach hidrigine, agus luaigh a luach E® agus cuir sios ar an déigh a
gcuirtear i dtreoir i.

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

[6] CE

*32ACH2422*
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15 Is iad aimionaigéid na bloic thogala de dhépheiptidi, tripheiptidi agus polaipeiptidi. Is

14556.05

(@) (i) Luaigh an t-ainm I[UPAC ata ar alainin.

aimionaigéid araon iad glicin, H,NCH,COOH, agus alainin, H,NCH(CH;)COOH.

[1]
(if) Minigh cad chuige a bhfuil glicin neamhghniomhach go hoptuil.

[1]
(iii) Tarraing na léirithe trithoiseacha d’isiméiri optula an alainin.

[2]

[Tiontaigh an leathanach

)

(1

JHOHUHOHGHN

1)

*32ACH2423*




14556.05

(b) Ta na maiseanna moilineacha coibhneasta cosula in aigéad propanéch agus i
nglicin. Is leacht é aigéad prépanoch ag teocht agus ag bru an tseomra. Ta
leaphointe —21°C aige. Is solad é glicin ag teocht an tseomra agus ta leaphointe
233°C aige. Minigh cad chuige a bhfuil leaphointe nios airde ag glicin na aigéad

propandéch.

[3]

(c) Tarraing struchtuir an ghlicin ar pH 1 agus ar pH 12.

pH 1

pH 12

[2]

*32ACH2424*
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(d) Is féidir le dha mhoilin d’alainin agus aon mhaéilin amhain de ghlicin cuingriu le
tri thripheiptid dhifriula a fhoirmiu, a bhfuil an fhoirmle mhaéilineach chéanna acu
uilig.

(i) Cad é an téarma a usaidtear do mhdilini a bhfuil an fhoirmle mhdéilineach
chéanna acu ach a bhfuil foirmli structuracha difridla acu.

[1]

(ii) Rangaigh an cineal imoibrithe a tharlaionn nuair a chuingrionn na tri mhailin
aimionaigéid le tripheiptid a fhoirmiu.

[1]
(iii) Tarraing struchtur aon tripheiptide amhain a fhoirmitear 6 dha mhailin
d’alainin agus aon mhailin amhain de ghlicin. Ciorclaigh nasc peiptideach.
[3]
(iv) Rangaigh an cineal imoibrithe a d’athrodh an tripheiptid ar ais go
haimionaigéid.
[1]

[Tiontaigh an leathanach

*32ACH2425*




(e) Athraionn corp an duine farasbarr d’'aimionaigéid go mailini ata nios usaidi i
bproiseas de dhi-aiminiu ocsaidiuchain ag usaid ocsaigine. Is i amadinia an
fuiolltairge. Tairgeann di-aiminiu ocsaidiuchain d’alainin aigéad pioruvach.

CH, O di-aiminiu CH, O
ocsaiditichain |
H,N—C—C—OH » C—C—OH
H O
alainin aigéad pioruvach

(i) Scriobh cothromdid don imoibriu di-aiminithe ocsaidiuchain ina
n-imoibrionn alainin le hocsaigin le haigéad pioruvach agus amdinia a
fhoirmiu.

14556.05

[2]
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(ii) Tairgeann di-aiminiu ocsaidiuchain d’aimionaigéad eile comhdhuil Z ata
taispeanta thios.

CH,
H3C—(|3H (ﬁ
C—C—OH
comhdhuil Z

Comhlanaigh an tabla thios, ag tabhairt sonrai mais-speictrim agus sonrai
speictreascopachta amn (nmr) do chomhdhuil Z.

sonrai mais-speictrim

luach m/z buaic na n-ian maéilineach

sonrai speictreascopachta amn (nmr)

lion na dtimpeallachtai d’adaimh
hidrigine ata coibhéiseach go
ceimiceach

céimheas suimeala buaiceanna
(6n aistriu cheimiceach is airde go dti
an ceann is isle)

[4]

[Tiontaigh an leathanach
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(iii) Ta duibléad agus singléad sa speictream amn (nmr) ardtaifigh de
chomhdhuil Z. Sainaithin na hadaimh hidrigine ata freagrach as na
buaiceanna sin agus minigh na patruin de scoilteadh guairne-guairne.

Duibléad:

Singléad:

[4]

(iv) Tarlaionn buaiceanna ag luachanna m/z de 43 agus 45 i mais-speictream
chomhdhuil Z. Sainaithin na hiain bhloghta ar cuis iad leis na buaiceanna
sin.

43

45 [2]

(v) Tarraing struchtar an aimionaigéid énar foirmiodh comhdhuil Z tri
dhi-aiminiu ocsaidiuchain agus luaigh a ainm I[UPAC.

Ainm IUPAC: 2]

SEO DEIREADH AN SCRUDPHAIPEIR
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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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