lfOMbl.LSIlON /A\NAL‘(SlS SIS

> Burning  of an organic compound in_te presence of
Kfgen is  called  combustion, |

/

2 Combustion is  an  expdhermic process

/

~Sy CDW\bUS‘hGn analysis 15 used. to find percentage of ¢, H andO

= Jake - ‘weighted - organte Compounol

> Mx_ wih Cuo  in platinum,  boat ..

S Place in furnace  heated to atout 850t

— O)KH@QD gas. IS Pagged ovexr TThe.: gample

-

7 —> Hydfojen oxidize \r}"ro HO and. absorbed. in:. Mg (Cqu\) X : R
5 Catbon oxidime o €O, and absorbeck n 504 |koH |

— From dhe masses, percertages o caRulorted: oy Using " fymua,

P

1 age of c,arbbY\ = mass of (o, obtained in experiment L

) w400
! mose of  organic combound (' 4y
F.“*';‘—\;F!‘:C\—m—ﬁn -2“ macS Of H50 obtamed 'ﬂ’ expey) l;—.—“ L o
" ‘ > et > 00
e MOCS of ovganic c_omPound 8

”/ of oxygen = foo - (“F of carbon - /_of _bydrogen)

g
Hhe
', i

;%__@_mgw«,-w_-m-*-l(oracaaemy

rf» ]
'(' =00,

—% Pevten—LaQe of qu/qan Catol;  be  found dlveeHH -}hmij\ his,

A Wit i,
R e PSS S SR
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[ _Find  out pavcenJcaqe of eéc'h elerert

~a. Find 1he number OF mcﬁleS}. ",; ,, f ] ,, ; L 1304
eq__ Moles of C= -/ ofC
Atomtc mass =f C

3. tind ihe  atomic  vate . - A
[The leplech vatio bw the number o{' rmoles 15 FD”“O( out
by dividng the number of moles of . each element® by
The amalleSt  numbeyr Of mo[es} | Wy o ; ey e

i% s % A
7t
2

/‘. =

Tf atomic  yatio is. - not in  whple  numbers Fhen
h’\mull:fplg - with: @uréable mumben, reof

MOLECUAR_Formuls
Moleculay  Formula = m  x Emperical formula,

. ! [P i
® g - i ' 1% & ? . " > LY
b : ! ,I.. . | 4 J'I ~ o <8 ‘.7{1 .

-

M = ‘Moleculax mewes v *

Empirical  mags

PR

s
et e ST -
"”"M B [
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85 FOY Structuval  formula Cf a_ compouncl  mainlly  three
__aSpects  ave censidered - o
i

e Physical proper&res 0}  compound
- 1. Chemienl properties  of  comnpound.
3. Instrumental melhods o} 'a»\alt/sm

1. 4. PrvsicaL ﬁoﬁmes__OLComeoy_b
Physical properties are dependent on the Structure

Aand, lp\ro\ucit:l) endugh m-ﬁxma’g'of) about  2tryctural fovmula &}
The compound . eq CaHeO is 7he  moleculay {formula. of  both
ethanol  and diethyl ethor.

Etranol - ab voom temp is  liguid and  its boiling _pont -
15 341K, while dfmé“fﬁ(// ethey Is ¢ 9as  at
boiling pont of 24B8K.

.

yoom  temp havng

2. CHEMICAL PROPERTIES

Diﬁ:erehl; *C;O):Y)}_D_Qupds_w_f\avm\q Came moleculgy fovmul&,
but  different  functonal  groups  Lohave o\'lFFergﬁhy te  The Same

Seactants.  e. >.e+l\an0' veacts  with Sodium  metal iiberaﬁf\j hgdyojén

e e s e Pttt . e N it

while Adimethy)  edrer denot veact with it

- i T———

w"*“”: i b A ot ¥ e - s 5 ki i e et

Scanned by CamScanner



_3_TNSTRUMENTAL METHoDs_OF ANALYSIS

D) Spectroscopy ‘ E
1)) N‘leéav Magnetle  Respnance  (NMR) ¢
i) Alomic emission and absoiption spectra y
V) Mass Spectrometyy ' .

_4. SPeCTROSCOPY c

| Spectroscopy e the  study o the  interaction b-w
 mattey  and eledmmaﬁneﬁc vodiotion \

{

= Orqamc conhoounds absorb energly on interaction woirth
electrpmagnetic  vadiations. {

ﬁ - During  #he  interaction Of organic compouhds with etedromajne#ci
vadigtione certain  wavelergths  ave  abworbed | which  eycieg i
the  ynolecules /a+vms fo _higher energy  (evel. ~ K

> Tn atoms the Hansition vesults due +o changes in
distribution of  electrons 3 while - in  molecules | aleney with,
changes in  electroniC distribution , echanges N mo_f;:ular {

{

yotattons and bond vibyation (S'h'e‘fcf\if‘)ﬁ) bending) also ocecurs.

e ——— e

5 TF)Q bond Vibration and ~otati ey 4 mq‘ecq(gg be@_Ck‘ leQS ‘
mn IR ‘(Qgtbﬂ . than The i

_ene@y 1€ e{ec/cmmc_ excibation

e in uv/ vis  vegion. {

—~—— e ot s, '
—

‘.
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SQECTRQPH DIDMETER | BN

“The iNStruments uSecl 4o _fé?{:afd 1he. Lufwe hmf%"h
absorbed  and  the concentration  of the absorbing  specis
is  called spectrophotometer,

ey

_OPECTROPHOTOMETRY »
Technique used to identify Afferent =ubstarxes
~af o vesult of their inferaction with electrormaqne bic
#Lmo\quﬁonc_ s ses—]
=3 Qpecifopho%omgﬁ# 1 used for  quautative af @€ ,[_‘Mf}“
quantitative aﬂalys?:

e o b B v S

foBE—g OF SPECTROSCORY o

Come  common  types in clucle

a) Atornie ¢ 'pec.‘hro scopy

ii) OV and Visible sPecfrofcoPt/

iil) infraved. Spectroscopy

W)  Nucleay vmgneﬁc Resonance CNMR)

"Koracademy.com
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-~ ovganic , code:rds ae _exposed 1o weak radiakions n _.4
A o the range S0 - 667 e (wave  numbey '5) ‘ , e
=D anrease in_vibmtion  of bﬁnds ard  yolatien  of 2
- molecules  takeS  phace ‘ ‘ s 1
. 3 Pondc  urclergo :SHeanLC] ond  pencing  viprations akbout

ﬁ-} the avemage  yalue oF inter atomic  distance ok
(4 => » Suth  vibrations are particularly important  with bond< inVDfV"??Aﬂ
Lo H oatms o pen of s Iow gfomic mass. ‘

< BENDING NIRRATIONS
3 _Bencling vibrations  denot chage the  intevatomic
,,a distance  ((bond  length) but change #e  angles bw 7;,(;‘ atomw

8 Four _Types :

. 1 Cr1tSoRING: | o

| The _rnowement  of two  atoms  +owards and.
L away from each ofker ¥

Koracademy.com ————

4 - Rocking

% s like “he  moton of o perdulum  om a
on atom & a pendulum  And there —

Clock bt

s T

;s are  Hwo -

b, Instead : of ﬁ
2. WhAeGInG * i
= e —" ;
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b, H

i o o

e oo -4 e ey 0 et

Ao 4 4k .ot i A et e e et s o e e e O L

rﬂn er”\ ouy ‘queYS Cmol benol thern bac‘f' aﬂd .«‘forih

- frovn - our wrist. I
e L{L TV\HSTING ' ’ , )
o Tt s a rmotion as I e otoms were Loaking - |
oN  a eadmill. ( ¥oe Sarve V. chape but one 1S going 3

o back and te  ofher S comning | FOY?L}})

__STRETCHMG  MIBRATIONS S ]

~The bon&l angle doesnot  change but only the

o\@ance_ bw he otoms charge. -
Stedching  vibvations  may  be Symmetric oy anty SymmetriC.

L

o

& 4: SYMMETRIC  STRETCHING
3 Two  of more bonds - vibrate in and. out pgether

5. ASYMMETRIC  STRE TCHING »
Come bond¢ ave getting  shottey  wwhile  ofherc avé

el onger. 1€0ra-ca-demy:CﬁFﬁ |
— NOTE : *

Chrotching  Vibations  charge  bond _length.  Bebding
vibrations  change  bondl  angles . :

_>,» ,\—R QpechYum S quallq expressted - N micyong ("4)0”
‘ _

N -Pn@ fo{m Of wave  Nurabey (Cm»

J 3 ? g LI - Gt ity i s
B ot i it e \“»ﬂ’::b‘-wa‘ﬂ’r?)i—:?:...:_’4—"’.-‘1:“:;”‘4.7._..‘;)T:*tlvﬁ'm?‘\i’f'ﬂ}fwtﬂhﬁ;f'«" .:;,-‘,::,x,._ wt_v ikl dBRI R R W e L A S AR R
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e e,

}__—% Wave .woumber s pIDhLe,d on  A-axis ard -/. Hansmithince
OV\ 5:52;13

_"2 :
) EQCh dip n o spectrum _is called. bard oy peak.
A 100 transmittance wmeans wmo absoyption. ' :

= IR Spectrum of organic  cormpeund  js  characlerishic o}
sffg-}ruﬁu;fe of  compound | and is of great assistonce »
estgblishing s i'd entify

2 IR -Region is divided into Hwo vegions:

7 4. F{'fjgeY print yvegjon

= funchoml Gy Rg-K oracademy.com
, [ ]

FINGER PRINT REaION
Tre  vegion bw 600 — ISOD ermd! s called  finger priAt
vegion. bcr  he  absowption  in HhiS yegions is ChaTOC“l'éY}S)ViL‘
of “a corn,pounol. This Y%gion i5 used +o idenﬁfy e compoun 9(_'

TioNaL  GRrovP  ReioN
et The Yegfon bf»:J /1500 - Y4000 e’ le  callecl Funcﬁohql
9rou7b _ vegion. Different  functional groups  show
s diffoent  frequencres.

absovption oot

- - - T

L " ‘ denb{:(caﬁon of’ unKnDWH compounds (Hmrougl-\ {u,\cﬁth,

qroups)

,,,L__FO’ DM"" i '”‘F““H% The piesence of  ap ‘DYPmek

—————
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‘w’)@*’? + fht? Corr)oomo{ doo Smof ¢ absovb mcl.(:a*fes '
;i [DYQ,SET')CQ of mﬂpu vities o g presence of C7(‘/0 hexanone g
veadily  detected i Cyelohexano! by infense cavbony/ b""d

ok pésn‘(ons J

S

2 The PYOQYQSS 67[? most -,-eac.f-[ons can be folloused,
by ‘—’Xa""’/"’”’j the  infra red Spectra. of aliquot s
withdrawn  fom the veaction mixtore
Aliquofs . a portion of a larger whole
taken F&— chemical analysis

, €sp o Sanple

“ — Koracademy.com 4

L r——
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2 wavelength  ip vange 200 - Boonm  ave used.

.2 CAn change he distribution of losely bordled (W—bond)
iy and Noh- bonded electrons in

= Awmost ol cus stances abeovh
+his yange

._5 The absoyptipn s

wolecules /iong |

ceytain waveleng#  in

) according  +o  Beey - | gmbevt’s |law
f A=Eel
i A = absorpbance
_E_ C : c¢concentration of  solution in mole  pey litre,
_, ¢ G path length o fample solutior jn e, B
{J* E -.coﬂr;::: c::smp(:ivi\f:y oy molay extinetron coefficzant, a ]
4 aractevigile of e Solute at given wavelenﬁﬁy.
[ e

L

L= WV Spectrophotometry is  used  both for _qualitative 4ng
f * quartitative  analysis.
j_, = For quantitative analyc's

| absorption of  uv-vis light by 4

Solution kept in o on o
- Quart,
|Gl _of known_pot gt s ity gt et
| concentration of  Solu tior, S’o/af/bns y

of difrevent ONcent rots
are 'pfe’pareo( and__ave _introduced e o g v,'_.;” Ntratioyn,

Spectrophotometey  in order 44 YQCDW
| == w&\

we yee

Beer- Lampert law, TRe
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MKWG Cue_ze »
A_graph is  constructed by plotting e
Concentrations  on  x-axis and abrbances on Yy-axis. This

_greph is  called  wo 1king  cuyve. Duving 7his expeyiment a
Selected w'ave_rlengﬁﬂ ot whicA MAXIMNUN abso Y‘Ptl'on occurs |
S uged throughout the s*ucw

_FINOING ConcenTrATION OF UNKNOWN_SOLuTION
We can find out dhe conentahon o unknown
Solution  thvough the @raph of  known Solution  (ov wortmv? l
cumne) |
When a  golution Of unbneeen COﬂCen'['!’a'HDV] s ]’/QCEd n
e Speckrophotometer | s conemtrabion s diSPlaHeal oV
the  Screen. s

— gk - w-woKoracademy.cOm

visible Ught ' 400 — 800 nm

-
H

The electronlic transrtmﬂ that ave associated with the
O-DSOYP‘HOT) of UV/ vIS ‘fad.: ation , ave oF 'FOUY *HPES

)
]
y} 1. 0 —> o* Transition ~

: > occur _in_Satuvated HCs ((which contam oty S~ bonds)
o — ~equifes aveateJ» Qne\rgj -

ke N C-C bond absorbs [/35nm

— (C-H bond absorbs about 128 pym

— bond. breaks
— fvee vadicals ove formed

o

I
Ben.
o
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V e em—m— % e o - — — — P et “M--:‘""i—::'::,——:——-
g n—= &% TRANSITION

= Oteuv In Satuvated molecules confamnﬁ hetero atomg

(uch as  Oxygen | Sulphur, Nitrogen or halogens. 5 5
: R-O-H, R-Ci | ) .

S Yequires

e —

gl’ﬁht@ less enevay than \/eqc‘zired for &5 transke

3. A= K*

- OcCeur W MoOlecules containing  double ov triple bonds or
avomatic vingg B

-y thlene a£$orb$ at A7F4L nm

- Butadiene absorbs at 21% nm

y. M —>n*

— occur n erolecules foniam/”l‘} double or tripk bonds
ii\volvmq ~ hetevo ofoms e.g ¢ =0 , —c=N ete

_TRANS.mON MeTAL COMPLEXES "

Transitionn _metal complexes ave ucually  colored. due

_to  d-d transition, Such mpounds  absorb  vadiation s
~inhe  visible vegien .
INhen o COM'POUnal- absorh vyadiations 1 4o violet
;ﬂrecq)oﬂ, it veflects all 1he Yema;mq,c; {s:x) CO)owrs il -
electively Oppeay ae a Slnﬁ] Colou~ CA

(complemen‘cm
ey
Com]))emen-bavq coIDuY OF Vidlet+- is Hellpw Freen q ’)

N

& Koracademy.com™

e
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Co{om absorbed | gac;m.wp,:&nm < colovr)

Violet Yelloww Green

Blue Nellow

Blue Green | Red.

(e PUYPIQ_

Neliow . Blue - 4

Ororge Caveen Blue

) Koracademy.com

Scanned by CamScanner



Koracademy.com

__NUCLEAR  MAGNETIC. RESONANCE
" [NMR)

—

S

— NMR  used  for  deterwinng the content and.  puvity of
& Sample as  well as its  moleculay  structure.
> Like electrons atomic nucleus alsd Spin abeut an axis, N
> Atomic nuctei pehave like ing n'vaﬁnets , as _the Mg

chavged.  bodies preduce maﬁneh‘z fretd.. i

— AS  nuclear S’.p)n 1S quanf:;:zed , therefore 5 magneﬁ'c momemf=
of nucleus s also quantr2ed. ]

= In a puoton  the spin_guanturm numbey is /2.

—» _Nuclei cortaining oaid number of protons or neutronS
o both alo have a  gpin quartum number =Y, e.q (13
N, P, p¥ | ]

— Nuclei having _even number of  protons and  rieutrons
have 2evo  ¢pin and  Zero  magnetic  wnoment eg (/2 and
o6 Suth nuclei ave invisible n  NMR spectrometry

APPLYING MAGNETIC FIEtd T6 Nuclepe

—> The spin _SClates of a ~ucleus have equql enevgies | i
the absence of applied maghetic  fied . £
> Tf a "f‘aé?"ef’“c freld IS appiied , the $Pin _states are
mo_longer of equal enevgy. | T
lowey enevgy: + Y, D

High energy . -V | e

- Proton  with magnetic field  alligned with « P;;r;c;?r
4

i at a lowex erevgy than  that  which alione
ISR nS
re_ fietdl. TE_ a8l

i

P
e N e
= - IS s
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Nuclei  with magnetic field aligned with appled
_ffé’{d can  absoerb energy and change Ttheir spin State
i (}1;9}‘_ €norgy _S+a+a). The phenomenon 1S called. F/'PP"”_?-
, e quantity of cnergy abcorbed  olepends on the
ehevgy gap bw the +twp stater
e Eabsovbed = E(-'r;) = E (+y)

In thie case enevgy absoY bed beLonaS 1o
Yodio {veque% vegion of the electromagnetic spectrum,

(We Keep the spins of photops _sirilar by vadifreqency)

> The difference n energy bw +he HJwo Spin  states
IS dependent on  the external magnetic field strength,
and. i awdyt  yery  small.

CWeMICAL SHIFT

Chemical shift 1s +he vesonant .{veQuenclL of o
rucleus  velotive tbo a _gtandard n a maanetic ) freld.
Often +the position and  nunber OF c\qemic;\l shifes  avre
diognostic  of e Struchive  of o wolecule .

EQUIVALENT AnD NoN- EGUIVALENT  PROTONS

- NMR  spectrophotometer  can diffeventlate  buw protons
of Afferent ervironmants, : L

e

R PYOJTC’“Q OF ihe. Bame  envivonment 'are called Qquwalené : |
. P,,o.}-oﬁc, (rePYese\n—\-Qa\ bH Same. 18'\'\'8\(') |
;’:7 Protons DF other ’rldpe ore indicatod by other Lettey

S -
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All_the six protone of  benzene

‘f’hQYewa_ NMK SPQC-\—YUM Of benzene chows & SFV\E](@
__Peak.

-

ave equivalent,

“I-SP'pm :o I :

Ethanol  has  dhee different types of protons and,
tS  Spectrum Contains 2 peaks

Q.Hb

o I I »
h—C-c- o-H*

{
H® H*

] Tsopropyl chloride  has  six equivalent profoms _

which gives a Slng/e peak. The Yémaining  protor giver —
200K at o different ]pos tion ) =

‘Lrb ol Ha, : b
y | , Ay v > R
bk € C - ¢ — H* | T ——
| 1 ‘
. AN L
e Hor 2| H
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i 72 No. of Peaks tells  us kll'ndg oF Profons

Miﬂi"ihf OF peaks tells apoyt rurabey of equivalent

protony

% —YF\Q axea Ur\dQ‘( -“\Q, Pe_ak is d,’rect(y PrOPorHoha'll«?‘ 'tQ the i
____nwwmber of protons, |

s

_TETRAMETHIL STiANE , TMS

s For Mkihg NMR 5Pecfrum of a Subsmnce a —l:'ttle
amount  of TMS | Tetramethyl silane  (CH;), Si s  added to i,
It has been ~ Chosen as a standavd..

= NMR spectyum is a plot o‘{ abSOrFHon (H-axvi;) and

chemical shift (frequency) on  +- OXiS.
> For TMS the value of chemical shift (&) has been chosen
; oS 2evo arbitravy.
— Chemical shifts of other compounds  ave compared. with
this  refevence value.
> Al other compounds have chemical shift [ ¢) values ki
than Revo |
-5 TMS has been Chosen as a  Stondavd  bez its all protons
ave. equivalent ond show cbsorption at lowes £ S value.
> TMS s h:g/ﬂ_l/ \_;oia{-ile and.  can be sepavated. from
the Comfouhd after its spectrum has been vecorded.
i; Chemical _Shift iz expressed a¢ delta (8) ov Tau (7)
&  Scale. | |
_.=, NMR Spe&—f‘mm (s vectangulay chart parey  with a /mear
Ccale of & (delta) usualy arvanging fom 0 +o 12. pprn |
A the TMS slanal is taken as £ =0

e
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6: Obserued Shlfé fmm TMS Y (HZ) PR,

i 166 ppm .. A
b Operating frequency of Spectrophotomder (Hz) o RN
L SIPNEEES - AR

v Relatiocn B.w & and Taw gscale S
—— T=40-§ AT ——

usineally  ppm  Scale is used , wheva TMs Signal

10 ppm.

v SHIELDED PROTONS

- Diffevent protons give peaks at different & Value.

> Protons with greatér electron cloudg

ave ealled shielded

protons and they require lowey frequency for flipping

24

from  lower energy o higher energy states.

— Such peaks appear as upfreld (lower & value)

¥

DE SHIELDED PROTON S

> Protons in the Nicinity of higher electronegative

atom§ ( like Ci, F, O etc) have lower electron densitres arowury

them and acquire  highey enevgy dfor flipping  arve calted.

des hielded protons,

Such protons show  peak at  higher ¢

value (dowmﬁ‘gld)

—Koracademy.com-
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2 H-NMR : Analy2ing compound on  basis

of Hydvq?ers otovr,

-

s

CG‘"‘\PQ )
e I
=F L-'\ r—‘T 21:%{56&/47
o \Q N) / \@
: R |/
L L [oece] U
ad: — A,,ﬁfp‘“f;,u e
e R
> The H-atom in  cample absovkb -adiowaves and F0eS,

+to h

lgh encvgy state.

- The

H-atorm ~velease back ehevgy to

come back To

ite original  (low-energy) stcrte

—~ Detector detects the Yeleased energy.

o Graph (spectrorm) forms  on display.

= Interpreting the graph  gives ”\FOYMQ’HOY) abéu'b

mollule .

S perform NMR , NMR active atomy must be used.

= Due_jcp, even numbey of PY¥otons end weutvans bd‘l‘h

.f?.f.

overall

sSpPn_ of nuctleus = gzevp,

g The otoms  having  2eyq $pin__ave NMR nactive atoms, :

KemeademyLm

prymesies

Scanned by CamScanner



V\e pratOn Qp?n amund its axi¢ duve 4o wh:ch ct bsz/wave

aS o wmagnet in  which direction of magnetic freld

i ic from norh o South. . . . —
A .—» The proton act at o Imall -magnef

:A. - The proton Cs‘amp(e) S placed bw (age —magnet

i~ Whenever gmall magnet comes in  the mf/umce of lage
. ragnet , the Sroall v‘rnagnet Change. its ovientation.

= Mostly they _ovient themselves i~ 7he divechon of maghefic
field ard ~are krown as x-spin State or low eregy State,

—r— ‘Koracademy.com

S ’ l o Spin_ Ctake
1; / (Louu enevgy $+q+-c)
VOV -
. l S l

> Some protons _align opposite to externa\  waqnetic frerq

LN , «
'\\ © - Spin State | -
, U (High Energy state) T
L . =

= In molecules , he hydrogen having mave election of B
__Wwhen cemes in inflene of external magnetic frerd

-Hne\) donot  Yotate Comp(etelt/ in +the direction of

magnehc. field due to  the induced MaAFnetic freld

% Df electiong . Gueh _profons_ave Shielded Prcrhms

3 M"""-—-—

wecmcr:

7

Scanned by CamScanner



i" o R

" ey et

3 S

e —— e i

F:"':w ;}Q_wf?me molecu!es +h¢ Pyo.{.ong [H) are .(uwouvxdec:@.

g CleCYOVeGative  atove  which  attvact The  elechonl mave
Tl?m toward s H:Seuff and  hence vlextuetdethqd- dechrelding +he

Protons. . Sueh piotons  oyient  themselves  in  divection

—°f__exteral "’“'dg”eét‘c freld. ...

.89
! H
i:‘ & 2 X — C 2 \\
- Gy o CH3
; Q : Shielded atoms

b: derhieed ertoms

r *Koracademy.com———

=7 When ~adio waves fall _on  sample , they absorh energy
and comes o higl) energy rMtate (B SPH’) Sfafﬁ) In

i R State The oatome ave said +a be in vesonance.

> The chielded piotong  vequive lecc  enevgy t Ho inre
hr'@"w-_?’_\e‘rflﬂ State  whie  the  deshielded protons
vequive _move _energy(more frequency)

oy Tre 3‘3”’/)19— +hen  Yelease enevgy wWhich is detected
by detectox and analy2ed.  +o  fovmm a  graph, B

Erarnple m

Ha CHo
CH - No” New,
& X | s g4
RN L]
o 4 8 1 6 § Y 3 2 1 =
Downfield upfield
7 oo =
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__CHEMicAL SHIFT - | peaks
Chemical  chifts chow  whether the cﬁmpiﬁ in ﬁm/)h

_ac  uphied o downfield.

=2 he ‘PEO\CS which ave fovmed eavly ave U ield  pealks .

=» Tre peaks which ave formed latev ove down Fierd.

’_% Opfield : Kequire less enerqy fo come in veSonance. .
iy Downfeld : Requive move enevgy to come 4o TYRSODNANCE

> PEAk_SPLITTING

— Nn+1 Rule
b 7 = numbey Of neighbouring  hydvopgen

] P cH
3 OCH!;/C :_\_o/ 1\C_H,

~t

- The meighbouying hydvegen atomg O-F ‘a’ will be “b’

« ey LHy =5 dNea
- N+1 = 3 peaks

Koracademy.com

CH, d N=3
Ntd = 4 peaks

:EEQK INTEGRATION

Those  hydrogen atoms  which  face Chemfccz/l:/
gqalvalehf environment  Show  peok ,n-f-eﬁya.hoh
/%aL’ Infethm ~» How rnany  hydrogen atoms _integrate
ﬁ{mr to form 2@ Sirgle Peak
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re— — = _ —
o CHy  CHy e
—> The ‘@’ woleculgs i-e 6 hydrogen face fame  @nvirermg
> (imdarly woecules  j-e & hydvogen face Same environnd
a !
= A
Y CHy > H—C-H*
i
| W
e (> He > ,L‘;—C s . _
S N le
e 4 - - £ e R & B
by -
5 )‘. CE) H? - H H

i
] Koracademy.com
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WK\'OMK‘_ EMISSION AND AesoRPnQd*., SPEJRA

= Vf- Sol’d - Heated - nghf; Emission —» Pagged ‘H’\Y'Oﬂgl'\ S}’é’fﬁ’d’hﬁ )
Continuous  Spectrum e g

¥ Qaseous state atom -”."&} Line QpecfrUM -

A,

;

L L4 L 4 L]
A $ +

> When hydrogen Qqas is  4aken in a discharge Hube
$ under low pressure it emits blue Irght.

. > Idhen  this  blue light g passed  through prsm four
; bright lines agains{ a davk bacgrundp ave produced
i The colours are :

- 1. Red
: . Ble aeen KOTaCademy-com—

7. Btue Violet R
4. \Violet

. =2 These lines Cyc hyd‘loger) S‘Pe(“hur‘n are C‘Oﬁecﬁveuj Py ot
Balmey sevror,

- Tn invisible part Of H-spectrom fwy more  Sevies aye alg
obtairerl =y

Lyman  (uv-vegion)
'V\fQ'V
Paschen ( IR reg:on}

] Bvackett (IR -~egion) —_—
Pfund ( fax TR- 'region) —

i i

S 4 To calculate wavelength of giffevent Bright  |in ok Q"FM%«MMMM
Balmey  Sevies : et

TR I AR —
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RH ; Rgdbevg Cons(-ant ey
Ru= 218 x 108 ]
. > Red , blue green , blue violet and videt lines of Baimey
. Sevies  actually orreSpond Ho  electvonic +ransition  from
). &th , 5th . 37d orkst +o 2@ ot Jespectively.

EMISSION SPE_CI&UM OF _SoDIuM
- Emission sPe¢+yum C‘F sodium can be obtained when

3
3 Sodium Calt is added +o the BRunsen flame , yellow
_ flame g PYOdUC@d - &

1 = Yellow light when passed through pritm , fwo closely
)

p

)

Spaced Yellow lines called Dy and Dy ave produced.

:_=, For evevy element theve 1S a unique emission oy
absovption (pectrum

)

) = ernission §pec+r03c—qpic technique _ :

o uwed to find cone. of Ni, Na, K ete in biological Samples,

4 - An aqueous analyte is introduced nto flame.

. Analyte: substance whose chemical fonsh'-wenﬂ are being
identified

. -5 INater evapovates and (olid salt is left behind..

i_ w Salt —» Atoms —» Vapours —» Exikokion of electrons —>

‘  Loss of enevgy —» Prism - Detected m spectrophotom etey

'««_:’ The intensity of light emitted by atoms is divecty

'~ proportional o Concen‘i"‘raﬁm of analyte ‘
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Momc ABSORPTnoN SPECTROM_ETRY

Ty
Ry, =

B

% Sample = Napours 8
_X _Some  atoms  get excited but wnajovity ave ground_state.
% When a  light of particular  wavelength  from The tollow
. @thode lamp is  pasced thwough These  atoms, They absorb
__lght for excitation . from fround  fate " to: 1‘79/’ energy . 5’@"5
% Absorbance of light by atoms s d:recf{g pmparéronal 70
nmc. of atomic  vapours W he Flame . »
M@yﬂﬂfnﬁaiqsw of different clements dfferent typee  Of ‘
_ GReent®  lamps  ave  uted which produce light of different
a.mvelengﬁu

¥ &ach element showsS absorption
: 1% of particular wavelength.

————

S

- Novklng Curve 1 constructed From +he absorbances showmn i
b folution of known concentrations.

™ fampe of unknown concentratbn i aspimated jnto.
flame and its  conc. is  vead me l'nQ‘framént- Wl

W
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— Mass SpecTRoMeTRY

~% ~1b deteymine atomic and woleculay macs.

" R ositive  ions  ave produced in lonization chamber,

= Different  jons separate on the bas's of wm/e vatio

=3 In wagnetic field ions deflect in circular path.

- Lighter “ions (low w) deflect 1o large extent than
heaviey ions.

> At a +ime only one kind of ionS strikes the detector

e e . e et e,

> TIntensity _‘Qf_ electvic signal is directly proportional

10 no. of ions  striking the detector,
> Magnetic field is kept constant while accelerating vokHage
1S ‘::on&inuoud_c/ chan_g'e; one Kkind of ions after other
will veach detectuy and thus wmore  peaks ave produced
pn charé .
> Mass Spectrum:
X ~axis > wm/e yation
Y- axis - ~velative abundance.

Higher ihe peak, higher the a bundance
S Mass Spectvum helps in finding 7he  vumber of B
;SO{"Opéf Of an ezemenf: and. also their .relaﬁpe abundance.

v  INEON
L. Ne-20 :  90-92-/- (Most Abundant)
2. Ne™ P 051/ (Least Abundanb)
3. Ne** : 8.82/.
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M CHLORINE

o3« s

C* 25

* In  wass Spedrometev

-» Molecylay ions (M) ave pvoduce:\ due 4o loss of electan

S More ions qre Pfoduced o ﬂqynentai-:on f roolecuie.

= _Fragmentation occuvs due o rupture of chemical bonds,

5 =) Ffagmenta{:fon paH:ern give idea o/' Structure Of

mplecule.

Koracademy.com
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