AT TS HIASHUTHAT (Ion Exchange Chromatography)

TR AT TS HIHCTAT U TohT it RIHSUTHR! et 2, ST 3ra= (Ions) F STETH-Y&T (Exchange)
T MATIRT Ereft g1 T8 Tehet 1ok T ITTRT TATATAE ATRT 3T THAort & f9re sy v 1o T e Si< It
fergreror s o forw R STaT 81 S8H U [ (solid) AT e (adsorbent) HTHYUT, o SIra= Ta=ST Fgl
STTAT &, T ST AT STTaT § ST A9 i i a1 /g 9% aiee i 9dr T@ar gl

The 1T TG ST U=l HIHS TR § &7 97 92 3Id &

1. R % (Stationary Phase): o8 a8 AT STt & ST HIHSHUTHN FieTH § T g ¥ AMI=1 &7 37T
FIT adsorb (MATAT) FLAT Bl T AMHATT IT IS (resin) T F=T ST 2, FSH TRTLTCHT AT THTLH

c > [N o
TS AT T & GATSIT T S1at 2|

2. HETES et (Mobile Phase): 7€ 9 &9 g1dT g, ST i T g 3% Forae smaass e wheham
9[% BT 8| HIGTSA el § FTHE AT 57T TEIHH T B, ST AT TSt TehdT &l T 3
2l
AT TFAAST Y TihaT:

TFIHSIY (resin) 9T T gl
AT Y ATST & ATYTL UL Lo 6 HTT M-

1. =11 (sample) T FiH T STAT
2. S & e wiew F fia

&I Fd Bl
3. 3g WTATFaT are i FH ITATHERAT AT A HIAH o HTETH & [ AT 2
4. AT e U A= ¥ et €, 3 299 Agwor w3 arel &7 /o7 F "2l &
I H FTHHRET AT Bl
AT TFTAS HIHSUTHR & THI

1. AT TFIAS HrASRThR (Cation Exchange Chromatography):
o ZTHY O H THTLICHT AT 2Id 8 AT T hael HhTIHF AT (S, Na+, Ca2+, Fe3+ 311f=)
T AR AT & 3T Ivg ThedT ol
2. THIAT TS HIASUTR (Anion Exchange Chromatography):
o THH YN H THTITCHE ATl gId g AT Tg THTLHF ATFAT (S, Cl-, SO4 2-, NO3- a1fw) =T
AR T 2

AT TFEAS HIASITEHr Y Qe



FAATHHAT: TS TR AT SATAAT T T FEA & [0 qgd TATAT Il | AT FT SAHTL, AT T
T T I8 FIAH H F-STT TN 9T TG 8, (STaH I ST 81 1 &

TTETIOT WHAT: T2 Uk T3 3% ATt wiwar g, S fBfsrsr yamrermersi & smarh & o= frar s
TR Bl

THTIOERAT: AT U= HIHCRITHT 37 Haaaefierdr s adwar % arer g+ faraoor #w £ squfa
T 2

T TR ST 3 S

1.

. Sifa= fAgwr (Biological A

TS fFEWr (Chemical Analysis):
o AT TAHATH SATAAT o TR 3T IehT ATEAT T TGO LA o 7T ITTRT 0T SATAT g1 ST, T 3T
ERIERUR NI R ECET AR EE ERIT
qTT T LEAT (Water Purification):
o TTHY | ZIHHTLE AT (S, Fetaa,
T ITANT FohAT 14T B
AT T FAHWOr (Pharmaceutical Analysis):
o TATA § AIHT TThl 3T ATIAT
AT T ST

Tl ZaTrgh (oI ST U= of FIHC T

STANT 3T STTaT 81 ST, TaTet § o1q

o SITa AU, S TIEM,
ST Foh T SITaT 2
79T {3 (Environmental Science):
o Tl 3T AT H YGUF ATIAT &1 [AW0r Fxe o o7 =& =79 &9 § T | AT 7T 2

TS ST 37 Sitash ATRT & ATAT TTEAT & TETAT H THH]

AT THFEAST HIASHATH! 3 ATH:

Y TIATHFAT: Tg Tohet 19 (AT €T F I THT TATAT It & T 707 7§ 9 o3+ g 8, 3w 3%
FT XA T ATFITFRAT AT 2
AT X FERAT: TH TR I TTRTATAT § FLAAT & 6T ST a7 § 3% T80k TRy 7 gid

£l




o TE YA F ATIINT: THRT STANT I, @rer qars, wrateyfeder i aataor e s i &= o
[ERISIIE]

ASH: S TeE=ST FIHETHRT U STefash TATE S FgTeqe T = TAgeor aheish ¢, st ST
TS T 3 oI i At o fAgoor i grfaeer & form o Simar 81 s9eh STy &7 31T agd
foeqa §, 3% I8 TEa =, Sttas, T ST grer @A S| [AtHe &= § ageaqot e =T g

AT TFTAST HIHSTH & FRIFTT (Theories of Ion Exchange Chromatography) - &<t &

AT TS HIHTH (Ion Exchange Chromatography) Ta Hgcaqul 3T THTAT a1 g, fSreet ST
AT 31T Ik TITHT Tl ST Lol AT AGTT HX o o1 T SIrar g1 =6 Sionar &1 HEia s U=t f
TTRAT O% ST &, STal U Hied 92T & (A" ga< 92T & SIdl ° 98 S 2| Tg HIHeUThl (9T 9
T T o St g § st @) ga s Mg @ F [T gH I Ua= o, fasTerd, oY
TRAHIIT o THGIAT q¢ &7 347 21T g

R\

Q™

U ATUT g, o ue TS AT e 9Tt &
ample) FT FIAT H STAT JATAT &, qT 39 AT H
FLA | TG ATRA-TETH T BIAT & o AT st
(mobile phase) HITH & TZAT & e FIAT B

AT TGS 7 f9@id (lon Exchange

AT TS FIHSUTH 7 g

g I AT T gAY F I 2|

o o
SBHIEA Al A sl ﬁélq"l

AT TS 7 g g

1. AT TGRS XN AT U= FIHERITR # T YO (resin) T STTRT 73T STAT €, ST 94€ 92
FToie (charged) THET & AT BIAT g1 T IS H THTXIcHSE T THTLHS AT T8l & HIS(E aId &,
e aTa # 7T AT | aEe it TRAT g g

2. - THAT (Exchange Process): ST {007 &7 e | STAT SATAT %,a‘raﬁwﬁﬁvﬁ SIREE
TR % AT ATETH-TETH 2T g1 LT o 31 Tgel T & fershe 39 IR it 9dg 9% Thed & 3%
e # I % 3 39 [ § g 79 2

3. ST HT TIHIOT (Ion Separation): I IS & AAAT ITATHFHAT o AT T £ T2 B, orag AtH=
AT - GHT H I F et 5| 26 i, [aor § Iufeard AT e wfaw & Jo9T-31e
9T 9% Ao 8, 3T T899 TAFI (separation) T THHAT T BT B




AT TFAAS HIHSATH & 9T fgia@ (Separation Theory):

AT TFTAS TR § frare g &7 7qaa g & &9 s e @ ont-arent afa & e gl
THHT FI0T AZ g 1o T e it TS0 | (S ol 77T 31T IHHT SATHTL/ATS AAT-3TAT 21T gl ST frsqor
FIAH H YT FLqT &, AT T TATHT e T % |1 o191 (e ot 91f<F % ST % SToT-37eRT 90T |
IGE R

1. ST T ATHIT A FTSK; L1017 ol Gdg T AT AT SR AT TSl Tgd Aged 0l gId &l T < TaT
ATST AT STAT <ISIT o AT STeal S8 ST 5 AT - FaFhad g, STateh Gie AT Soal Haq & [T

ST Bl
2. AT it TrAfRewar: TR #7999 X 997 T &1 AT A T s Iow A
STersh AT aiieh & S[2d g1 THITT Fxg, A= W%Wﬁ?ﬁaﬁﬂmﬁﬁ@r

= &, Wﬁ“ﬂ@ﬁ%l%ﬂﬁ:ﬂ%ﬁm

AT THFADST HIHSIUTHT T ILAHLIT TR i Ory)

AT TFTAST FIHSHTH § I AT ATST F SATLTT T UFh-U Fideh Lo ol
qdg UT FEd 81 T THAT H & STETE M 9T UH-UF I3 a97d g1 6 Tashem
| T ST T TAHI gram X AT -3 TITHT 9T 970 ST B

AT T THTIIST AT TSI O STOHT &THAT o ST I STAT-3TRT T 9T GHTH o7

2T 21 THE T AT grar g 6 asft s S(ewT-31eRT Tl 9% 928 3 37 S0 T grar gl
2. & HY A (lon Migration): 3T STIHT T F SAHTL Lo 9% THTATST 21 &1 TEH AT FHIAH 6
HTEAH & STET-3TT THT UL TAoherd § Sl STeRT-3Tel T £ATH1 9¥ qHTATSIT 2rd 2|

AT TGRS AT & Gl &1 Girg qraer:

1. S TS REid: A <o & 39 =TS0 & a1 AEH-T&TT F7d 2|
2. Ty Rrgia: s YR & sTerT-srernt i & fAererd €, i IR SIhTY Sl ATST AoT-37eT g

2l

3. q@Reor Rgia: s sraet ST fieRdT F e 9¥ YN 9 gHTEerd g 8, e qagor grar 2l




Aewy:

JAT TS FIHSUTH % (gl e F AEH-T2T, SHF HRTY/ATS & ST U< T, T Tqhel &
frgia a2 sefia 81 =g aferar Tt freort & e st #ir srent w2 % forg v sreafare yarEt s
FAATHT TLHT g1 AT TS HIHSTUTHRT T ITANT THTATF AZ0T, Sfereh aieqor, Ster 9irere, e fafae
SR # FoFaT SITaT 2

CEIECE DR e SR | PRERU # YN (Use of Synthetic Ion Exchanger in Separation)

O = U= (Synthetic Ion Exchanger) T ST T <o ZIAT 8, ST {91 &7 F 3139 U=
FIHETITET, STeT o, 37 e omafas aterame § st # FA & 7T FRT FoRAT STTaT 281 2
TS 1 START S, €T AT, A, T, 3T T THEAE JIRET F TAHIT | a2 T+ 92 Fomar srar
- ST AT T AIAT FLAAT H

S| FYTOT AT TSI ATHG L I To(19 AT AR (A

HHTATTOIT e st &HAT TEd g
CE NG IPE RS E S I RETU K]

1. S e (Water Purification):
o I H FAATTAT i ) , ST, T The) T gar & forw wgfue smae
STeT o FSTLAT 1 FY LA, JT AT F Ao T=2ret

o HHTUT AT TAT=SIH T START TATATAS (G0 § SIAAT o6 TAHI & (70 F7IT 1T B
TAHRT AR Fsqor 7 fATrS S 1 ST 3, Tg=THe e Frgwr e o forw R st 81
IR & o, U fAfere omq o 7 o= Sl | ST Fd & [T SHT TART 6T 7
TR 2
3. 4Tq FT T TARHIT (Metal Ion Separation):
o HHTUT ST TAT=SH T ITART &1 ATIATN o TAHLI & (T dgd TATAT grar gl Ao 7
& ST AT (STH AT, =0ar, TiaT, Arar, ) 1 9o w3 & o = Toree &1 39907 o
STt gl 39 Tored | A9 =t o o7 S g=Teq &\ ar gl g, S Ivg TAFH0T il ThaT §
I HAT g
4. giefme o S A=t #r JAFHIT (Separation of Polymers and Biological Compounds):




o HHTUT AT U= T ITART AT AT T TAHL TATAAT F TAHLT | ¥ Foham Srar
S| TEET START TIEW, e THHE, 3T 7T Si{a el &l ST Fed & o0 fohaT SI7 Fehat
2| T YISTeE T FIATCHE SAFLTTT &ATAT T ATRIRT o ST g9 | T gt gl
. Srafer i Wﬁffﬂﬁ?ﬁ' ST (Pharmaceutical Industry):
o HTUT ST UHFT=SIH T START AT IR § AT FSAT ST THTATE JIRIDHT F TAHLT |
TR STTAT 81 T8 T ieh (A T90E FTRIT 0 TETAE 00 F 5 F 3T aeTF ScATal il
STH F2A % o1 Fgeayor 2
6. XIRATHT qeat T TAHI (Separation of Radioactive Elements):
o STAT TFHSST Ade e T START LSATIHT qedl (STE, TLAIH, MFR) % JIgaor § A Brar
STTAT g1 TEH ST U= Lroid T STANT (Aforg TRaATa«T e & g9 F & forw
ST Bl
7. TS 9T T A % Se H START (Purification of
o AT sraw A= S T ST
STTAT 8| Tg Tehet 190 1 | HIS@ et 17 AT
. FY =T (Agricultural Industry):
o FUH AT HHTUT s v

QrfesaeoT & fohaT ST &

W

tural Gases and Oil):
AT AT T ger = forg B
[ 72 T g

o¢]

SATHT ST FreATIRT F AT
TSI T g | HEg LT 2

= AT TS A1 FT AT Fd § AT Ivg TITH

T o ST I GH & dga¥ qeieh H o FHT Tohd 2|

o YT AT UFTH
FXA gl THHT AT ©
2. T % AT F9 gial § (Less Liquid Volume):
o TN UFI=ST LI ¥ &9T 3 FTL0T, FH ATAT § {00 T STANT F4h a5t A7 & {7 9
AT T T THAT ST T g1 T8 TH Sol1 3T 0T F JIHA § (& TATAT F497aT 2
3. E[-T:EI'Iﬁ' (Easy Regeneration):
o T A v YT T AT & 9T 36T ST @haT 8, AT ST START 5 18
TRIT ST IoRdT 21 U 1% ST I § 113 & SITd 8, 97 S5 Tk Lol L9l AT & |T% FhaT
ST FRAT g S TR & T[T § SATAT AT JahdT 2
4. T FT GEaT (Cost-Effectiveness):
o I XIS &d T8I TF FH HT A g AT AT I TANT (AT ST T T &, Das @ 997 § I8
TR FhRTIT g1 T 2|




5. Ig <&1ar (High Efficiency):
o = ST AT AHAT agd I BT &, [Ie T ATAAT I agd THATAT ST eI T & AT Fed §
TAT I Bl

Aewy:

O AT THFTHSIL T STANT ATIAT o6 TAFL, LFEH0T S A wor # sTeaferss qgeaqol gl Ig T Had
TETIIAF ITRT, A 9T, 31T FIT H ITAR(T g, diod g T, T, i FHAECHd STAN | 6T TH
AZH S[HHT (AT 8| HY T AT Taa=iof (o1 ol AT, T:TTTH 94T, 37T 39 T80T 3rg JAFH0
TERITSN | STeafarsh ToTeT aaTd 2

RS AT H THHIT ahAT (

aration Techniques in Analytical

Chemistry)

e ooTTe e T | IO T o (01 6
TR TohT T STANT THTATF o § 98 Heia
I HIS[E g1 TAHIOT Tehedieh (T8 0T ST
(polarity) % ST&ITY T T FLAT g

o ToTT ITART sl STl 81 3
frelT T 5 e & qo AT

AT, T, IATAT T ATTHAT, ST AT

[ T7rToT 3 Sl AT SR T TSI (07 3 ST % STe T o6t
STST) ST U HIETS 6ol (319, 3 I7 49) &7 37T R

o YU FHIHEWTH (Paper Chromatography): T2 UF T3 T &, e sy &1 v o
ST o FHITST I AN (AT STTAT Sl Zfad Fdeh "eahi i STeT 6T Srar gl

o 9 HATWTHAT (Gas Chromatography): TH T e T STANT T o THOT T AT FLeA %
forT fera StTar 2

o Y TR RACWTHN (High-Performance Liquid Chromatography, HPLC): 9% forfae
HIETSH 6ol T STANT ek AT o Fehl Hl IF 2919 | AT hAT SATAT Bl

2. Rfeesta= (Distillation):



Rftearas ua o qageoer aheram 8, e e o Jedl 7 376 IqTA & TIIHTT o LT 9 3T fhar
STAT 81 ST Herr &7 T FRAT Srar 8, av B 2 9w Sarer o aTIHT 97 aritad g1 ST @, e

Ive U 3T SITaT gl

o I
o qraTeer fefeester (Simple Distillation): ST fA=0T & =reah SRT-37eT IATA o ATIHTT U< i

2l

o ShFemr fRfeA9 (Fractional Distillation): STa {11 & =resh THIT AT FL IATA * ATTHTA

T B Bl

3. §ErR AT (Centrifugation):

HETRIITeTT U UHT TohaT & s a1 & J7eq® & {707 % =
=T I A A SATHRL Foeror 11 w2t § o |
STANT ¥ SATAT 2

T I HAcT o AT T T (AT 1T B
: STTereh SfiT TrETa = Frsqon &

o
ehetlen Al

4. Theeer= (Filtration):

oo U= U wienaT g, o us
T STE FHOTT h( ST AT SATAT B
ST 7T Bl

fthee? (S F9ET, FRIS AT 17T AT § AR
g, I &3 =T 9 & A7eaw | 39 Fwl F

T AT | 07 & AT oeh 7 UF qHTenT § A o & (o0 39g<h e (solvent) T =+ T
STAT gl TEH UF [Atre # e gy BT ® g S7ar g, STath o A gaY e | Ed 81 THE 31,
Toreror 3 fafere =res s stet o ST TeaT 2

6. ifore-thet THFALHT (Solid-phase Extraction):

Tg THATH = F 319 &1 T TIF FHLA o (o0 TN Al ST g1 THH S TG T 7F F TAT Fdel o (o7 Tk

ST Tohea AT T &7 STFRT 33T STaT 21

7. T2 (Titration):



TTZE U TETA A (o7 TRt 8, SOres U 7 qigar arer AT¥sRdF (reagent) T STANT FTeh ot 31T
Tl T AT T ETor BT STTaT 81 SH qEAd: |l | Tl i AT FIA S Il HiRdl T (FEier wieed
& forw Tt R St 2l

8. TS 3T YUGHRIACIUTAT (Slurries and Paper Chromatography):

TH AR H 0T 37 I F TF Zohe O AT U [Q90 59 § oA foaT S7a7 81 T6H STeT-31eRT 92 30
TTET T I[OTF o STHTE ST B ST & S 7 TR (707 o AT oo SIevT-oet 4791 92 STHT 81 57 &

9. E‘T’ﬂ-‘%ﬁ EIRINIGIREN ) (Solution Cryoprecipitation):

Tg Thei 1o U (WA | TF 319 &1 Fl ST Fdeh TAF HA o6 (o7 ITTRT Al ATt | THH A TAar 7
BT STt & ¥ FTeh ST gf ST g

10. I A=A (Pyrolysis):

TLTEFITEE U 39 qTIHE 92 TEd S
21 T8 TRAT § Toeror 1 37 T 9% T

X

N\

[ o e I QT Y T U o AT IT ST Feel
el T THT o T fT [Haoor 7 strareaadr 9¥ {997 w3ar 2|

8, ST T8 oTTeH e T4 | g1 gl gl
FIHSIUTRT T 1 T a9( 10T (Classification of Chromatography Techniques) - %?ﬁ' )

& FEh! T TAF FLA (70 ITTRT 0T STl

e ST &1 AT &l

Aoy

s o T ° T
% foTT 9gd Agcaqut gt gl =4
TS T 1o o ST BIAS ST STATRIAT

FHIHSIThT T A TOTTcH Tohet 19 & TSTEeRT ST {07 3 ekl &l I AITdh ST AT TOT1 6 SATETT
T T e o forw fohaT ST 21 =9 IRt § U e e ST U WiETEe 6ol 7 STANT 2T, i qIh
HIETSH ol o AT AT T T ATAT Fld 8, ST Ieg, AT (R AT ST T T 5| HIHSTUTERT TR Teh] T
FfTeRor FAfaer Tl a2 s grar g S % Y (Nature of the Phases), farsrsi« frgia@ (Separation
Principle), 3T FTATcHH T (Functional Properties)|

T I HTHSTRT T 196 T faeqa atieneor fam s 2



1. ST FwASUTH (Ion Chromatography):

Tg THATH ATTAT [ AT FEA o [oIT ITANT ¥ AT G| TEHH AT Teg=iof Lo T ITANT grar g ST
HHTLIHS 3T THTLHE STAAT I U AL H T&AT T FTH FLd @1 T AT TTHT ST 7T T THILTAT
& fareeor ¥yt R Star 2l

2. 99T FIACATHT (Paper Chromatography):

Tg FIHIRTET T Ueh 9 3 A7 {3ty 8, fSres 0Tt (Paper) T €L W7 o &9 § TANT F7AT 74T 21
TH T T STANT FTFL TN FIRET AT FIE AEN F T o StTar 81 78 oo =7 7 Sifew
FRT S ST Uite o fORrHed  qageor § Sl
TAND
-

3. 9 HATUTHT (Thin Layer Chroma N

Tg el 1o TUT FHTHERITH F THere- F1 srg frforT S a7 wegfReT it aaet T
(Thin Layer) &7 STNT fRIT ST 3g- AT I HAGIeTaT F FHTL0T 5 TRTE 6 Tagwon
H IUARM Bl

4. 39 FHAEIUTH (Gas Chromatog\phy - GO):

I FTHTRTR H T {9 7 AT BoF o & H 3¢ T 319 AT 98 WA B o T § TANT 747 57T 2
Tg Tohet 1o HEAd: T 0T (S U Tor | IeqTE, ) o JAFH0T o o7 STTRT Al Tt g T HrAearht
T YA AT TAZTON |, ST T 1o qLreqor, Stass faraor, s ST § R Srar 2

S. W—W—?fﬂ' FIHSATR! (High Performance Liquid Chromatography - HPLC):



TH T | Torfde Ararse ST i U 39 T el T STANT FhAT STaT 81 HPLC T STITRT St Y
TETIAF AR, S AT, T, e, oY Fertieg & gageor § B Sar g1 78 UF ot
Teraaefter s fAgorens T 2l

6. Rad-%sT FATHTH (Reverse Phase Chromatography):

T8 HPLC T U% &7 g foraH gragita® (Non-polar) TeHET Tl 377 gTEgThiers (Polar) HTSTS el T
ST F3hT STTAT 81 T8 A1 (9T & F QT H qA a1l T191 & TIHIT 6 o7 ST 8, S e $iY
T ATTRT T Fergeron|

TH TATL 1 h ST | 70 % e &7 T rptive properties) % HATLTT IT
FFT ST 1 8 A 9X B ATRET & T STAT &, ST T o oeah STeT-3Te ¥
q R &S | LT gid 2|

Tg Tt 19 T ST Iz START AT T g1 THH T R 6ol 37 TF HIETSA
STRTY, Bcd, S 3T I o ST T2 ST 6T SITaT &

9, Hl-fAHT FIASUTH (Phase-Dependent Chromatography):

T TEHATE BoT o 19 SeLFeTT T STANT Feh Teahl o TAHLI I AR FLAT gl THH THE € F <A B(l H7
AT AT STTAT 8 ST ATSshl-Shet 3 fehi-ther| =9 farfsrer wremafee #et & qargeor & for any o strar
2l

10. Wﬁw eSS FIHTATET (Supercritical Fluid Chromatography - SFC):



TH AT H IR TER T HT START HIGTSA ol & ®F § ThAT STaT &, ST 49 S 59 AT 6 07 7@ 2|
THHT STIART (T =7 & St =01 & gorgeer § Ay Srar g, 9 Strata s, T ieent i 4T =i
=T H

11. QTSST THFALSIH HIHTUTHT (Size Exclusion Chromatography - SEC):

TH AT BT START THAT o TEehl i I AR 6 AT T TAF FIeA & (o1 6T 7T g1 THH Bl AT
T &S o el | q7 1T ¢ 3T a2 0] SToat & JTgY el STd &1 THHRT ITANT TE ST qiferds &
fergreror = foro foha Srar 21

12. STRAE wIARTUTH (Affinity Chromatography):

Tg THATT ST AT SELeTT T STANT FHieh
(ligand) =T I9=T Tt stTaT 8, 57 fafers GIR
I v Sk ATRERT % T & for s 2l

AA\N
N

, I g fRrgia F smeme 9% B Stmar g1 ey i
FIHERITH defeteh T 3T fafore , ST fafers Trema e i st f@goont § agrres grar g1 2=

A Teh! T STANT THET o Heani o et TAFHI 6 ToIT AT SraT &, Foraer [t o= 7 ey, e, 8T
TUrET REAT # 7 et gl

TN T SATAT g1 THH U fordie
T T Al agd| Tg e, Teraiel,

Aewy:

o o \ cC
FHIHITIThT dehedTehRT T FITH LT

TS 3T U7+ FHIASTHAr 3 S 3(a< (Difference between Adsorption and Partition Chromatography
in Hindi)

TSHTCT FHIHSTUTHT ST U1 FIHSHTET TIT &1 [7T07 3 2Rl T ST FEA o (oIT FHrHSTUTR T Toheleh g,
AR T AT T T F AT F [Rrgia =i Tferamd f4er St 81 Asw S & 29 <41 6 S+ qe7 3w

1. gagor fAEiT (Separation Principle):

o TSI RIHECTH (Adsorption Chromatography):



o TH TEATE H TAFHLI TSI  (HFTd I T grar &, et o1 g o [{rsqor & wea
T W (3 fRrforaT Sier A wefaET) ux fafes RAft & BHrasa (adsorb) &1 wre w2a=y
T U ST Hecd, SAThTY Sl TTETAT I 3 AT T -3 90T § =raend g o e
T Bl AT 2

o T HIATTHT (Partition Chromatography):

o TH THATE § TAFHLO T o Brgia I¥ sreria grar 2, Soras f{reror 3 =oed e it (39,
frferRT Ster a7 Tifomw) 3T AIETsd e (59, 39) & 19 a1 SITd g | Feh Aq [afs 071 &
ATETT I HIATSA 3T AL %ol H AT it &, 3T ST TIHIr gt 2

2. F1ITHF 9<% (Functional Components):

. TEES FrASET:

o THH WL W Si¥ WIATEH el oF 19 Tl ¥ 2raT 21 Tesh T %S o AT
T=rTehel o FTCOT ST B B
o TS HIHCHTH
o THH WL W ST WETEA el o (FrITeTer) graT €, STt =eah 2141 il o

= fawrfra 2ra &l

3. %7 32T (Phase Interaction):

HISATSA 6l o A1 ST a9T0 T@d T 2 g 2|

4. TINT § TEAUTA I ATAT LA el (Stationary Phase Used):

o TSHIS HIASITH:
o THH WL WS F T H A a7 Taforewt S+ a7 TegfRET S 3 9@ 7 SuAnT R Srar
T A TET TR BT USHIS FEA FT HAT 7@
o TTH HIHTHTHR:



o THH W WY oF T | T avel ary il qaell 92d (S, Hferwt St 71 qiferdw) 1 39T
TR st 8, e wee ferarfa gra 2

S. gIHIT gferaT (Separation Process):

o  TSHISH HIHRSHTE:
o TH VHAT ®, Teah R Whel o AT 31T qearar {3t aF o 81 o8 99 F a1 ge iy
T 3T T IO 9¥ AT Far g
o UT HIASHTER:
o THH Teh AT Holl H [ATSTd BId & Sl HiaTed ®of & JIedH & YATd aid 8, [STae 3T
ERESIECI]

6. ITTZLUT (Examples):

o TSHIS HIACRITHR:
o Tl So AfEwTdh 3w e 2
o U7 HIRSRTH
o UUT HAIFTEH i R AT

IITEL B
7. 39T (Usage):

o TSI HIHTH:
o THHT ITAN
o TSI HIHSTH:
o THH ITTNT YTt § Faweiier AR, S8 AT viie oiw S stvget & qageor & forg
ST Bl

[ 3 Gt et = Tergeor & o St &)

o TSHIST FIHSUTH 3 G FIRSUTEHN AT 6 TAHT HFTT AT 21T &

o TSHIR § T TAFL ol % =T g, STateh QT8 | e Q|1 Boll & a9 [&9aid gid gl

o TSHISH HIHSUTR! § T T & 319 AT sl HT START ZIAT g, ST qT8T BIRSTR! H T
TEIART ST T ITTRT TohAT ST 2

o AT THATRT HT ITART F=A07 o FATIST Tl T ST FA o forw 6T Srar g, Afh 27k 1
THrgia i STINT &4 § 3fq¥ grav g




Y9 FwrASUTR % g (Fundamentals of Paper Chromatography) - f%?ﬁ' )

I FIHEATHT Teh T3 ST TATAT (S ToTersh qahe i g (SEet STTRT Tl o oeahl il T0F Fid 3
ST T A & forg B3 Srar g1 78 FrderuThr i U TR it a2, e SIS (Paper) T @994
el 1T T TS ®of & ©F § ITART THIT STTAT &1 38 Tohed 1o 7 q&F 3227 fH=ror & fafsrsr et &1 37+
TTETAT T[0T % AT T AAT FHIAT 2

1. 99T FHHEIATH 7 G (Principle of Paper Chromatography):

T FrES T §, gergeor fwre Rigia (Partition Principle) T% & giaT 81 T0H TFH TLQ e
(FTIST) 3T TF HIATEA 6ol (39) FT ITINET 3T SAT1aT &1 FHqor & HiS[E oes R\ & i HIarsd 6l &
= faaTiora grd 8 3T T8 THRAT % 0T SAT-31eT T o Fod g

e 32 i Tt ST |1haT 2

o  HIETSH SoT: TE G AT (907 7 ag 9T g ST foeror 6
o  WUTH B T FN 4l 98 Adg g ore 72

[ T FIST sl g ¢ TATAT 2
H TAHL I gId gl

= I ¥ ek =a v Ao g g

1. ST e AT qaqfiaT a8, 9 oF e gLT a ATAT FLd g
2. WY gH H qATM I 8,

o WL T (Stationary Pha
o TS (TTTET TIT H ST T STANT) FT Tk HET 1T 2| AZ FEIST ATSH-TH
TAg & HLAT &, [T % Heah =aahd &1 FRS o wea? e (OHed & = g aretr
TELUFT F T AT 2l g
o TIETSHA %7 (Mobile Phase):
o T UF FF (TH I, TN, AAATA, TATS) ZraT g, ST /o7 3 =l it Remy el I
TATAT &1 T TEHT l Ueh AT F THL TITF dF o S1aT gl
o HeIATET (Origin Line):
o U FNIS & Ao dg TAT gIAT g gl W & =eeh Tgof T o1 2|

3. QUT FHIHSUTET T IFHAT (Process of Paper Chromatography):

1. SHAT STAAT (Spotting the Sample):



o TIH U, [T T FEIST F A T i< F T U TGT ATAT 1 g T YSTATSA I 2T
gl [T =7 U 9E8F 91 % €T H HRST 9 0T 1T g
. TETEA el it a1 (Flow of Mobile Phase):
o ISl HEATE HsT (STE qTHY, TEE o71fe) | T § AT 7T 21 T2 &9 FISA 0l 9dg IT
AT BIAT &, 3f¥ [rsqor 3 =2 =9 59 F 97 9 8l
. &S (Separation):
o U BT HIATSH sl IS & U< 35aT &, THA0r & e qasiierdr & e I% STewT-37eT T &
ATAT FTA 2| SATRT Al 7k SToal dad 8, Sath v Faaeiter 72 -4 aad gl
. TTAT (Finishing):
o T HATSH el T HIRIST il FAqg I Tgd SITAT &, AT THAT M e [&AT 1T g TH 0T HRTS
< AT Teeh STeT-3re T Tt a7 fRErs 39 2
. fafEzor (Visualization):

o ITT oew TEH gId &, af 373 (a@Td & [ (S UV aTge, a7 fReaed) &1 se|T
TR ST Trera T 21 -t fsgor & g 3 e T TG ST qhaT g
4. IO HIHSUTH FHT STTR (Applicatio Pap matography):

\9)

(98]

B

W

o T SR RTHEE FT gerger SiiY fEarfes T & g & forg o= &t
STAT 21

. FHFITRSE AT [, STE ST THEH, & Jg0 & forg SuAR(T

o TATAN & =0T 7 TR T TAHIT FLAT 2

o G AR U gl A Tohet 1ok T =TT § 1 e foermaet & f@gor & forg s
#T SATAT B

o YTHIAE TRTAT HT AT T Tohel 196 TTH(h TITAT F Tehl (SH THISH, TAIA) FT JIF FF §
YA 1

5. QUT HIATUTHT F HIQ T HHTT (Advantages and Limitations):
S

o YA ST FET TEHATH

o TART § ATETHI

o  FIEH FIE AT HT fargyuor Foham ST Ferar 2
o IUART § Soat areons Hed gl




Hara;

o FET HTAT H TReyor 7 fargpoor 987 o 7 |ha
o TEA ATH TlIhdl i AAITHAT Tal BT &, SATT TOTH FHHI-FHHT TEF T85! gIdl
o AN HITHT THIT o ATRET & 70 I el g

AR 9T FHESRTE U srcafers TR i 9t aae i ¢, ST I o =rehi st Jageor 3 oo &
oI IT=T it AT 81 78 B T § [T AT =t & Asriord g At geawi & o ST 2

¥ < FHESTA (TLC) ¥ A& (Fundamentals of Thin Layer Chromatography in Hindi)

O I FEIRTRY (TLC) T sreafars aram= siT g9t
T 36 AT S TETATAE T[0T 6 AT T TIF FIA
AT zad qaT Y Forr fferr S 7 gegfRar
TR0 3 Seahl ST AT HTAT, TgATAAT AT Il

qeheTeh 2, ForareRT STrT foreror 3 =reant
STTAT 81 I TIT HIHSUTHT & TH &,

g1 TLC T &7 3297

o S FrgewThr e ’ i TeaTweie f&rgia (Adsorption principle) T%
e ST 31 THH 'aeh T T HAT T Telt 9%d it 8) i Marae Oy (TF 59

o VWY W T TLC @I 9T T S AT T THAT T qaqet 9 g1l gl TH T2 7 Tdd gid
& (3T, e HTST AT T gl 9T =raahe 8)!

o TETES WoT: T UF & 21dT & (I, TEHEE, TITe, ZaFIT, AT ST TR=ror), ST Fsror o geehl st Frst
U U T & AL €A 92 qq7qT Bl

2. TLC &t 94T (Process of TLC):

1. Eif&T (Spotting):
o T Tgd, A & TLC Wi F 1= Uah GIe T 9T T 1< (FTAT) FhAT STar g1 =9 qraem=t
q UF I 47 o &9 § /A1 1T 2, ATl FT07 3 e STevT-37enT o 4|
2. HETEA el # AT (Developing the Plate):
o TLC W & TF FiaT H AIATEA Bl § SAIT 14T 8, o 59 W11 92 97 Y A Fzar 2




3. fasTsi (Separation):
o U N WETSA el SUT T AT A=AT &, FHA F T AT AT ION (S, Feraefierdr, AT,
ST foroeRe T &THAT) % ST % TE9ALT el 3T HISTSA el & a9 [aATod gid gl
o SIT HEH HATSH hol H AT qAeliel B 8, F Toal =i & UL i A T g1 TG, ST qeh
T ST o &1 Sfterh f=raend 8, o 1% =71 g
4. fafeor (Visualization):
o TF TERAT T BT STl & 3T ole § Heah SToRT-3eRT T 9% [d@Ts & od 8, al =9 UV |15
77 et faror fRferor & aga @t Star 81 3R e § Sie wew 2 2 a1 32 et O 3@
STT HhaT g
o R HEH HI TqIE SAATUT ToieH (S ARSI a97) AT THIAT & I@T 14T 5

3. TLC ¥ SUFNT fT 1 a7 9<% (Components Used

o WEA ST (Stationary Phase):
o TE &Y ¥ Rfersr S 71 wegfAer
f=raeTe T & HaT TEd & 3%

o  TIETS Wl (Mobile Phase):

o TZEUFKEIEEIE, I SNTATAAT T T graT g, SI¥ Ao, T, g,
T TAFT HATS| [ ST 9 foha STaT 2

HERHAPIEEERCCCaka

4. TLC % %a= (Advant

1. 9% 3T & The 1o

o IE U HTLTLIT 3T qet g, ST g % fore SuART § 918 ATt 2
2. FH 9T ¥ g
o TH WOHAT § STeal THTH ITH g1 5, 37 =0 fHel & 1 6T ST Jehar &
3. 9gd gagasfien:
o TZ Tl AcATeIH HAGHATA Il &, IoTe aga w7 A1 | 707 o et &0 ff @71 S[1 9ad 1
2l

4. %% AL 1 TE qrer gy
o T Tole TT Fs STAT-3TET FHAUI F Seahi T qLreror foham ST JardT 2
5. WARTH €T
o UE VAN § Fgd HYA Il g 3T TTRTATAT H THHT SEAHT STETAT & 03T ST Fhal T 2



5. TLC % S99 (Applications of TLC):

o G AR w1 gergor:
o UG THAIE WA ATHIRT, S {OTHEH, % TAFHIT F ITTR(T gl 2
o ST Tt iR A %1 Ry
o THHT ITANT SITA AT, SIE THIAT TS ST TE, o TAHLT | 63T 14T ¢
o TS T fagu:
o TATSAN  HeHT AT I LBAT HT (G FIA % o1 TLC FT ITIRT AT 1T 2
o T 3R 97 vardl # fAerae & aderor:
o TE The I QTN TETAT 3T U qarat § fHetrae a7 sgrfaai & qreqor § Y= & STt 2
o S s TarEE A & ggum:
o St s Tt AR F Afee gt & TAF & T Z8ehT ST T
ST Bl

6. TLC % ¥|Td (Limitations of TLC):
1. ¥ gagaefiaar:

o T o7 % Hew aga &, qT ST T2 0T AT {iOFHA BT ThalT B
2. AT g F wiEATE:
o TLC AHdX 9 ualitative analysis) % forT IUIH ST &, STt ATATHS

fagwor (Quanfi ‘ 2T T 21

o 3T qIOTTH T Tfar T ITH FIAT 21, a7 39T UV Arge a7 e fit saeasrar g

I T HEASWTHRT (TLC) U |, TET 3T THATAT Tohet 156 & TOTeehT ITANT THA o Tl oh TIAFHIOT o o0
oo SITaT 81 72 ey =9 & [ureHs REWer § agd 9Tt gidt 8, S et Ut fats Sy S A,

LT, @I TaTet 3 rfehedT I § 77 srar 2|

FIAH FIASUTHT (Column Chromatography) % A& (Fundamentals of Column Chromatography in
Hindi)



FIAH FIACUTE UF T Q0T ST THTET ST e 19 2, Tt STt forsror 3 sraaht & gor F a7
ST TgATH e & (o0 FohaT S1aT 21 36 frfae wiammdht (LC) 7 Us &9 71471 S1aT g1 37 a8, fosor
F Tl T UF RIAH (TIW) F ATLTH F T FhaT SITaT 8, ST T el i TIETset et &1 SS9 21T gl
FIAH HIHRTH FT T 3297 T07 o AT weat 7 39 Wifds sz TETA{ae o o e 9% I FedAT

2l

1. HIAH HIHSUTH! F7 RFT (Principle of Column Chromatography):

Fiaw wraeTh fasrs g (Partition principle) 3 TeHeei= & (Adsorption principle) 7T
AT It | THH AT ot (ST, THTorT S, steafoaT a7 o AT i Farsst e (S, TF 39) &7
YT fRaT ST Bl

o T WS FHIAH 6 T ST ATHAT AL AT 2, T ST AT TG THAT, IH LA 6ol Fgl AT
S| T el THAT & el &l The AT (IahT A7
o  TIETE ®oT: T UF 39 AT 99 (¥, T, |
THTAT & AT v (AT TATHT I o 7T

grar FAT F HdaT TS Al

ST Toeror e & =rer Shar g, 91 ag e E
e il qeameitaar siv Rraswe i

EREZUEACIE]

HIGTE &l F o1 (AT 21 o Tod
H S-S T F =T 8, e Teahi F7

2. HIAH HIHATHT T Cofumn Chromatography):

o HEAH U FHIAH Hl FAT STAT & AT IqH LML 6ol (FRferT Ser, sregfaa, afx) STeft St 2
=0 U AT Fqca § ALAT BraT g ATk 3T=a TI0MTH Her 7o
2. 9HAT STAAT (Loading the Sample):
o IS TIOT T FHITH H STAT ATAT g1 TH SAHAT I Uk It ATAT | STAT ATAT g ATeh TfY =eeh
THTE €9 8 FHieq § foqid gr a4
3. AT or &1 F4T1g (Elution of Mobile Phase):
o THF T, MIETSS ol (9 AT I19) T FITH H STAT 1T & 3T = = i < yarfga g =
STTAT 8| HIGTSA ol el I FIAH o 1= il A AT &, AR T FN-STT T & TAd 5
FATToh IAhT S[ATLIAQT 3T TSI AT AIT-3AT It 2l
4. A< (Separation):




o TEsIor 3 ed T W i MaTee et o fi= fafers R & B 2 81 S aes
T W7 o TTY SATST (Hued 8, o T T & 9o &, STafh ST =es qiarse bl § SaraT
AT g &, T ASI & =T &
5. ST GG (Fraction Collection):
o THIAH H TR G AT el Tl ST H THST [ohAT 1T 5| THF e § ek AT AT e
BT ©, ST S-S 12 U2 e | [Heherd 2|
6. fafor (Visualization):
o STF JUFHIO IIT BT STAT &, AT Tt ShFert a7 foraywror foha STram g1 3R e Teid gid &, af
Ivg UV 9T AT 977 A TOTeHs qTafeiehl & GIET <@ ST 9hdT ¢

3. HIAH HIHSUTH § ITINT fHT T qTe1 F<® (Components Used in Column
Chromatography):

o WA WY (Stationary Phase):
o TaferT S, wegfamT, =T ot JrEe STANT 36T STTaT 81 T Hehl

AT I FA % {17 wgerol gid §
. ﬁ'ﬂT’s’Hﬁﬁr(Moblle Phase):
o T (S 9T, THEH, T

SHHT AT T 6

-%ﬁﬂ'ﬂ(ﬁ'@r 2T IT) &7 ITANT FoFaT STaT 21

4. AT HIHIUTH & lumn Chromatography):

o FIAH HIHIUTH FT ST AT § T o Qg & forg o ST 996t g, et v
TR TRl § TEhT HTHT BT 2
2. gér® JIHIT (High Precision Separation):
o g TAHAIE agd Flh ¢ AT 3= T Il g, IS ea aga? ails § J9F 1 S 2|
3. fafaear (Versatility):
o THHT ITANT AT Tt & AT (S, STaeh, TETa =, Givsr of) & grageor § &y o
qHRT 2l
4. a7 Y §9q (Time Efficient):
o TE TheIeh SToal TUTH Il g 3T TTRTLTAT § H STeal g1 AT ST JadT gl

5. HIAH HIATHTH & STTIT (Applications of Column Chromatography):



o TETAAF ART FT TAHIT:
o A TTHTATAE ATHhT F FHT0T o TRl ol ST FA o [T SATIHR T H ITTRT 6T SATAT &, AT
TSI H ITATRL, T3 3T 317 THTAAT o TAFH0T §|
. S = F1 e
o it FATTIERT SE TIEM, fFaF TRE, ¥ USTSAT & JAFHI & (o0 FIAT HIHATH FHT
ST 2T 2|
o TaTeN T fagwr:
o TATSAN % HEHT AT IThT LBAT HT TEEAT FIeA 6 [oIT SERT ITANT AT ST B
o  GT STl § [emae &1 ol
o TE T 3T U IaTA § [aATae e s7grfaat & TeAvr § IuTRT it It 2

6. HIAH HIATHATH! & HHTY (Limitations of Column C atography):

1. efiefy wiska:
o TICTH HIHSTH sl TehaT HHT-FHHT Ll , o S 9gd a8 HIAH A STAN
T ST 2
2. A |rEA:

ST 3T U HAT, Hedl gl dahd ! gl

97 ZIAT ¢, ST qdTd, TaTg &< ¥ HiaH hif Fars, e

AR rers FIASHTE U TATAT 3T TEF T & et STTRT AT AT A STa® g2l ®
TAFHI & (10 F7AT STTAT 5| T2 UF AT ST 3 SAHAT ATl A 190 &, AT 36 S | = F & o
T (AT T AFLTHAT It gl TS THATE AT T o AGTUTH S TTRMTHE FTAT | AATH
STARMT g 2

TSI Tl T STINT OITHS (Qualitative) AT ATETHS (Quantitative) fagwor &

AT AEIRT T ITTRT TETATF G0 & 2ATTF €9 & a1 STa7 g1 37 Toheiehl & A1 & {7107
Tt el &7 ST T STTaT &, aTieh Sve OTTeHe T ATATee 3o o o farayfua B s &+ e
fergyoror § FoReT gared it qg=T i AT g, STafeh AreTenss feraer § qared i AT v Heir Rt St gl
AT TR o AT | 9 91 TR 6 (AT § qgraar fHerdT 21




1. IO AT (Qualitative Analysis)

UTTCH e (8O0 §, =T 32T (A0 o =Feahl i TgA1 FAT g, AT Tg e wr & maw A s g
TR A7 T AIS(E 8| AT aafeient T ITANT TH 3297 I T FA 6 o1y 71 S7ar g

f@STsIT a@ %1 & UTeHT [[FE99 § ITI0T;

o FIHCHITH
o SF YT AHIUTEH, AT AT FASUATEH (TLC), 377 FiaT FIASUATE, T THAThT T STINT (7207
eI Tl AT FLA 3T IThT TZATH FEA o (o0 FhAT SATAT &1 T TRtk Tl & AT T T AF
UTT % ST 9T Ieg, I FHedl 2|

TR THRILE TUFIEhTdT), 3T NMR

A Py

(Rafara fafes Sew), FT ST e # [T AT S T =T F forg R ST )

%
!
:

o TH EAME AR & I T EH T IAT Fd g o o |

%
;

o S qETAE RuFa F7 SRty FF ug=mT Fi ATt 2

HTATH (AT § &7 3297 g o Torsror & foredt fafere =ree it forat 9= #i9= 2
AT ARl T ITTRT 26 THRAT [ T TEE AT 7 Reieor w7 o forw R Sar 21
f@arsrT a# 191 & qrATHF [@E5T / FTIT:

o  FIHSHITH:

o HPLC (ET ITHIAH foifdhe FASHITH) 3T GC (1 FIASHTHT) ST Tahelieh AT TS (F8[Tor § STTR(T
S| T TR F GIET FR0T 3 Tedeh e il Gdish WA 71 [eiwor Grr smar 21 3 &t & wargfdr
S Tt fATET T ITINT e weamt 6 qera q17 A1 SATaAT gl
o TAFIRICTHL:
o UV-Vis TFEIHET T START 71T fReaieor 3 forg & sirar g, gt aamatae Jtre & sTfaraw sraemoor
(absorption)ﬁWWﬁWﬂﬁW%ﬂTW%l TH AT g a1 et T
ST gl

o 2[S9 (Titration):




o SAFHTRTIT-SHLI RS STZLAT T THS-a9 TR T STTRT T il ATAT ML Fe & forw &
STAT g1 39 T §, Teh AT qidl arel U & o7 &7 etz w3 f=gwor fFam smar g1
o {9 wEIUTR (GO):
o I HHSHTEN FT ITART TH T AT areqefier TR F AT f=Faeor & forw B Srar g1 2a s
F T e T AiedT 1 (HLTeor fRaT ST 2
o TAF VST TFREALT (AAS):
o TZ T QIS ST AT T GIwAT Fl TR FLA & (1T START AT ATAT | TG Thed i 37 STTAT
T FE[ooT AT § ST ThTEr 0 SAFLTT FdT ¢, e SHeht /a7 7 ety fohar srar 2

3. AT a1l & $& HE@TU 218X (Examples of Separation Techniques in Qualitative

and Quantitative Analysis):

1. FAJUTEH (Chromatography):
o  T[UITCH® (AW farsIr & weai %T TgaT|
o HTATHS fFgwor: sreeht i Tigar &1 et
2. TYFIERIYT (Spectroscopy):
|

o T[UITCH® [AE[wor: TETHa Jva-T
o HTATHS fgwor: wree it Tigar &
3. A (Titration):

TArITST Taetleh ST FIHETUThT, TIFSETUT, SS9, 3T Aicac TAacaerd A1 TOITCH 3T HTATCHS Ao
H AATEF AEAT &l ST ThATRI T STANT Fleh gH (AT o Tl hl TgaTT HLed & ATT-A1T TNl qeih
a7 off FATT FT TR 21 T TR, AT Tt T ST REuvTers W [ § s w9 8 G
ST Bl







