Separation techniques!
@%—*mom . modure  wnlo  al mﬁowwi«?

\ke&oiu&,&mmtul?e, and estimale e cmfzwmf-

* 'l&fu vg Separadion Tsab-m}im.uf—
1. Muchanical Methods —> based on eixe — Dfalam, WW, gzt excusion hsomato :

2 W Methods — ..c,hmﬂt in ghate —» vceqpm}.a;m[,{,‘w ,&cﬂ‘m“?m : fa“:-amm g:(b’aﬁm kil
3 Lhowicad]l Mdhod — P““f‘}ﬂm,dmfo@m,dc. Ma‘ y :

L s B
:b&t:a;a.ﬁm %adorera(io u% #he g&b esned
Qe “wo golutes -
» Poromeles i2 the oueiod Vd‘or —
wentrolt the e
. e > Bofﬂy% point -
ﬁhma, +urea = p= Bep %&m ug¥

8-f [%E Laso, eot”

Fé?r Solvent  extraclion :- = dighibution, of golile i <olvent 1
. D
dabiiduilion ujé 2ol i golvent 2

LB Puurddwn =
— oldesd &faagﬁﬂ .
i mefmwj Subghance cbmn 2oluble -Lom vito &.uow,,.ﬁom La adddion
o{ suttable ragent

gubd + gub2 —%"—"t—r gubttanceld + Subit 2

— Reackion °5E ppt” 2houtd go o wmpltion
_"oﬁ'&&wi.d have ‘ cam‘bocmon ?unnhﬁlhbe, Gﬁ-ﬂlﬂdu :
- Ppt slowd be Jillerable .



— Ppt shoutd bt pud § o mpusilias z
= Ppt shoud L...kwmm'-byw-trmmf

& F‘"‘ntlh H
= mechanical method
- &erwmﬂ.! golid «tm‘m /U'tim:d

-'Gufwdm — colid hgwaa,uiabglt.d{nt.

@ Gravi ‘b‘-m"” — owi we ru-w.th mﬁkm .
® ijw fisnelion —, sotue:qdw Hurough “Jithor ijmmlmdﬁu

A

3. Distill alion ;-
ﬂsapm‘bmhw.&vm one another .
— b’cr.‘fd wonvelid 1o vat;oua. % condensed to h‘?uéd agam

@ Novmal digtilalion -
BP v{ the fwo ,l.iq;.u‘.d& &ho.utd dfﬁ)vy l::a 5c 1o 3o°c
The Aqueds ghowd bou below ST
t  ghowd wof -ﬁo-rm amobvric. miclure -

@ Va,cwm aluldIaTwn:—
wis  Vocuwm B deercatn the BP § qufd-

aps& two bc’.md.i u owa lsoe -

ottach, a.  vaceoum Ho MHuwe -
© Frocional dullldlion -

o -tmiﬂm&»a eolowmn -

3'“ m BPu lus than 8%
Frroctiond wolowmn — wersatu &ua‘&au,mikd‘ @ avadable
m 1 onduar -

..w.uﬂ..*,' ﬂ'u‘l ‘b ok HHKNI /Mm



cowert Hair o o= [wml'mr-

) e attoch vocuum bure A vacuwm datidlation .

Poctiomali dighillat” i

4. Solvent  Exbrackion '~
— also  called ,b:qucd—uciwzd eahroction -
— ugy o Immuelble iz'clufdl
- golule hos more uﬁkn{,‘fa,{;omd: mo%msdum}
Bxbrackive Pwabmt\a,:- melal on ——\-——» &@a«v«m&a% huseked
‘6“ absorbance
leﬁrmq‘a.
oNwmstl;  dishibulion law:-
When  gotute itk builes )Lu% »n the two Mmmuible solvent, then the ratio
Cewha:twqu &o{mmmhwfknw remaume  wonatant , whin the
Solude ha2 game moluwculas condilion -

Portt bign wz&bicfﬁui‘ =k = G

Co

/Drsbhbuium Railip = .'D Toka) cencenhnt? fi» satute) v @D‘-WU‘ .‘.'-) aqueous solvent
Total concenbation og Salule A m(&oh}u«iﬁ_)a@amb golven

Sr.rmaﬂtmta&hﬂ"bd.

W = amount a; SoluTe 7 aqueaus (W)
=omunfg[’30mm aqutous golvent . QA?_) o.a‘q_“w

w-w,:amunf'q'{m w G"aovm;flf«m

s wmu% golule 1n rra,f;lmu: *:;Wl
ma.




P = (w-w) Vag
W, Ve

DW,Y, = wvm'. —w,va,‘.

(DV,‘)‘Vw’) W, = Wch(/~

W, = Vay W -
(DV,+V.;1)
W,= | W -
ox+ D
Ekgmmua o% exhackion = W-wW,; = om 5)\ goluly v org colvend
W dotal  amt 2 <oluTe
(:Dx-r-l
I,k n  exhadiong ane F.v)%owed, 1 ezhud” with nx Volums § golvent
S ey
Dx + ( ‘H.DX+I
Wy >> W'
. Mmymwﬁmuwa}uuu i way bt | eotha ona widh
o Lot# volume -

evgamie MUP Hhoan A, @ conwnse d m‘l’n wem- balas.  covaleml Cnemes -



*Me}alfmmu&ua%'w WW ..andwecoami‘toedlmd‘:}b
mamo iﬂ«avvu{hm Ut & covurd wto KPDM wVﬂf&hféf.mu

® Chdatiow
@ lon Pau a&mnalip%
soluations

©) S&nua—uﬁo exractions. —( uie wo complon wamt)

P solwent  exhockion t -
%ﬁgmmm WWthlﬂW%Mbhmduw-
@ Lontinuous e2hockon - ‘ﬂfavm—ﬁm-:kadwuwqumt to be exhocted utmzj-
@ Cowites wroml  eapration - 01 eloe to 1 -
bﬁmﬂxmwmaﬁ)ua@

ﬁjww s

* Lwowon  dho umﬂbgumdim&famiéwa& meta] -

5) Chmdnm
@ fos .;L Dg MMW‘&

@m&.‘)km U &iaﬂonaﬁac.?hm(s}aﬁc) andoﬁwb?ﬂ‘w
e (Movuz)
@P:‘:‘&ﬂi. Moves with wbzb..’,&ku.t-
@uf:akaﬁow c{ 2 m R Phoou U %md ba,diﬁam_m

sohabdhﬁu/adxoﬂ.laﬁaw between Ahe Hwo
% Uauilicoliow { MW Teshniguas 2=

@ Basd om ol clale m&hﬁonm.szhaumdmwlokm-
Mobile Fﬂw ﬁmma' Phase Elﬂm]o(u
Gos Sotid Gas- Soled, Chmmafvm
Gos depiatd, e s - i
,C.Wab /C_,?ubd. HPLC
Liguid Satzd e, HPTLC , Coloumn Chromaltgpraphy



sl Coguid, HPic
‘C:,Ca,;tlfi Sated TLe, HPTLC , Coloumn d""””‘jg’“f"ﬂ
Pafa, v%wmdu&mfl?

@amdmmmmagafmm

& Wan ek
-—-*d:a:r;lbu 3?&?1@@&%%

®me uwﬂua abma %mem«gnwum
mhvofl«nw

@ Bud on o dvnsasiow of phates Trvolued 3-

@ Planas Wm}oaaaphda - E:fm, dﬁwﬁﬁwf Thin layer chmeb

O) Non- plonor Wmmm ﬂu& LWJ a,mfha
@ Thin Laue» Chvomalograph y :-

i Re = Rdmdahmcboobr— Rebention wtww dithance wverd soliife
ditlonce.  covered 13 Solvent”

—-95"‘0!51‘0710%6 PL‘MQ — un faﬁu,% wurk SOFJ

mobile Fl»m.u —> gome golvent .

- &fmcﬂim folees flloeoeﬂ’ihbmu da‘ttmﬁaf ad&orriwn

:g:g g:i —_ Sd.;.cq, 5 celudoce Ku::bﬁ«l,r, alumiruum oxsde , Mac?'na&iwn/

(Polor gme& o PEI gilicali
|m‘>manaied om a g# Mum:um)éf_f F::j‘;

delicale | reachve



* Mobele — S golvent
Pm :«3“::. 6% Solvent -

Hm:aamm!'u*@whwdmm rola,ﬂa, gca.udﬂuhpfu‘c&m‘u-

* Method v{ Plall davehopvrent i~
Ascendi dﬁ‘ develo rmmf“

Liow ou,m)mmt ilt plate gﬁqo‘ l“m- [y

i dev
Continuout dwaormw — Aun the flaie over & over tﬁauw .
Wlu.u}t.?lt, d.quPrnwj — TUN. oveh CU’U" over ﬁq,w u.u/g) %M moé:"[u

Fhuu

* Deteclion u%
—’gr.ob am w{.ouu.d

%m“@w* B

—?UVW

@ Fafm ud«wmﬁb
iy = cau.uiou Pof_u, OM%W Pnfm’ ca»boﬁhc acid paper
(Pof@ﬂﬁ_u@) lon MJLM.?_

-  Mobile Fhm ‘—'Ma&owwi-

— Dwm .

P““wwa MT wmt 1
E dwbtofmmf Uy

Hoizontal.  davelogmont — btw msrw/dim FLoIb 57
Rodial dwalvpmmt — @

I

R colvent

©) Hi&h Puﬁomanw Lm}wd Chmma‘{:oznaf!% = (Heee)



©) Hi&h ?e)uﬁomanw Lw]ud Chfrormtoanaflqg = (Heee)

— Both Fh.ax.u WLW

— Twve ene d over another —> Rciufm Pressure
. Also called ax H.agl., Pressure W MWM
Shakion Phase Mobile Phase
Rwerse HPLC Inert, N Pot_a,g, Polar —b?fw.'d
Normal HpPLC Polar. Mert, Non -folas. luguid
v
¢ - _
v
v
. i
\/ v’

* Gueal HPLC d,&gmm

1. Sowent Ruervior
— | sTedd
— omL o 1000 m(_

= Sore  Solvent .

=Y gigau?%i ﬁgﬁﬁ@ 8, %& ottached -
nmwd_w‘ TeMove Wd‘d mw‘

Deao.uﬁn.% &HJW — wd  remove  dissolyed gd

@Vafuum P“’"P"g 6&4

eUQ-PO'YQIb &olueni‘g, condente oa,cv-n -
(&) ditilation syl widh duakng & Sl
@«wa = bubble wdﬁmuwmm%’.



lsocwatic elulion Tee—s Single Sowent
(radiml elitiow Tech - —— muixlune % oluenls -

2. P,umf .-
-—'Fmvx‘dv presse o make JA«,M mMove over ene amobher -
= delives pressurc 6000 ps -

a?zfmdudblo,mwﬁm end  continuons preiue Chowtd b.ogww,
—r;»wifmmiia, pumps , displocement pump 5 preumaodic Pemp -

3. Sa-mf/o ﬁfjw&ow c\%olm H
I B S A
— ai:f}j,m,]ectuew imwewwﬁ 8 Aess - |
—’gaM ghould be cble to witheland preveurt -
— S,{-oF -t(pu) mehod — sl'o’; ‘t(ow 615 wlent — JPef'%nHW—a I‘V\jw cgam,;l_‘ —cloge tn#m’
&fmuawu, u low:

— &uwr(,c. (,oor Wauﬁm

4. Precolounmn, :-

—Guarnd w(oumn/ &MA#CCGJ coloumn
= 1o nd onded  matirial St u m $ can geb<luck
M e prost = oy} g

— MPS t aved fthe Lok o;g dali'dmxﬁ Piwe, whuy  mobde ]’umu @ nhoduced,

w  wolwmn -
- Son gn—wtoumn U same as Ma-%'caj column -
Mmfo o% \l
poahicle
5. Colowmn -
Novmal  Column CammoLuaUa, avaable @‘Fw coloumn
th —— 10-30em AW em 4- ¥&em
Inkmal dia—  4-20 mm 4-6 mm (=% mm
fostache Sixe — 4-10 mm 5 mm 3-5 mm
looooo

Plale No. 40000 -60000



- colownn Soom o ambunt :
-)lﬁwm:g;w bmfawlwo?:mu::h uuc/,?fwu u FWMW

6- Detectyr o-
WWW&WWQWMZ,M%wbwn—
20V ddulor

-meatuns the abtorbame ol ,L“} W‘W‘*Ma*h‘
—UWell hat pressure 600 pxi

’H‘zwwwmmon wit U requied -

Mobile Phase Slutdion ,gm, eolourm,

- %‘:{ W—,‘%wa mobly phowe prewt o both,
omp
-BWJA;,& ,{ ,L?M — %wmx‘ gol” are /zrrge»(;-
@) Gus  Lhromato -

— mobile o -

&Inﬁanala Phase — Sobid /Liquid -

by 2~ Sample Should, be
olotle o Chould
(PWP) mem mlo 3(1—
v ckﬂm/
%4
7
/ ==

(Solent)



S AlY  ethw W‘Mﬁ aw  Lome as HPLcmaftddqu
-+ Neluetor ad& G—?fu

o Thormal  Conductivily, Debeckory (Tco):-
G masny e thomal  conduckance -
Wheakclones  bai vwv\uft = mate  SWlittone -
owmivy &m = Hb/dz_t
Rate How b”"ﬁ““ﬁ""“ vdwjn Mo rapmee covduelor
m—(ﬁﬂm .ot waw Qomadtive Vé
o Flame LO’YIJMGB‘W @(}W (F’D) ‘-
F e, 844 ~ He /N,
duhuchve , buthr tham TOD, .
> Soq:lw- wa&

0Tgonic

v

{5%& tonixation deeclor -
0ce — fonixed —— Tort — 5 fonn  cwnent —s dibeelor .

more fons — more fom cunionit .

¢ Glechron G\f&w diteclsr
B e emitfed,
e
J

A™ + &

W—_)

Joy — lon ol
U%&ofuﬂzulzﬂoml’—b wl abtoib e — i cwrrent a/w?,u-
L wa.udu ,MOW armpmmd mml\ﬂ/ Subtfam .



L SO(MEUPMI’—' will abtorh e~ — fon  cwrrent ch :
o Bhey S

,m.c‘w ,%aLoémEEJ. cerrnfw«amd Oe»rd-mmma/ Subttomeus.

v K= G
Cm
Total o qg moleeules
< GnVm
GMVM 'l'CSVS
S B B
I+ Cs Vs | +K Ve I+ K/
Cm v, Vo,
v Reuention bime -
T tm = bime nequned Lﬁ mokils phou o
. {’&' tome oub
RMfﬂmb .em‘ ¢ 6&, ’6
é—’j / R = AL red e b ke dule
w, i W bg 0 d
Time ’
= L. length = L . _LU+K]) V= Vin fom,

] r v/ 1 r



= L. length = L . _LU+K]) V= Vin fom,
Vin= bm fm

v’ Rbenbion Velume - volume az Molad.t.flhﬁu MW b eluti solule -

W - te fm
=2 (I+K,)fm,
Ve = Vm (ItK)

VRdabre Ridenlon - Ratio v{ slintiow Lime a{ oluly and Sbndud  when I““J' are
-ijld o <ame mfw}mfa{, condiion,

oC = R-tm tr = Sultnlion bime o# eolulion
tR‘,"l‘m tk’WEow Lme Of laudard.

T = sdenliow bime 3[ moiulpft'-w

Rs= how wwihbpmkaww

Re = 2(tg —tr.) w.&w&=wuwuo%f/wk1§»z_
w, -dy, %, 8 th, = Abenlions le of 1§ 2

* HETP :- 'ffu’au’ exiul'valud bt Huorled .Plai&—

E 1\,,311,1 width. |  HETP | ‘f#mﬂ

wfdﬂuaﬁwd.vfb&ixmud#ﬁw-

Mer = L

b bft@?w.



(Pl Tuorg):- ek 6. buk
HETP = WJ) *(m?) : ztﬁzz mm)

oy s k. 5 g 7

qu‘d:m“d —  waull mffrumfddwwqﬁml’abﬁwmiﬁu

C=Mm—¢1uﬂiﬁ&&wmm=diﬁ- umd&i vg W 1 ,Igomt oaud back <olly -
iﬁlo'n-mkuao Mmabm:-

0
@)

S
SN

S

O
i)CnEon M:—&Mdﬂﬂ‘ﬁm&m@w eachmrm
Ww-wwmﬁww-

2) dmion mm.du..:- ammonium  <allt —

mmtma( /rm»g ammevisum mm?umb-



