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Type of Separation :

1- Gravimetric Method

2- Solvent Extraction Method
3- lon Exchange Method

4- Chromatographic Method

a- Adsorption Chro. Gas - Solid Chro. ( GSC ) & Liquid - Solid
Chro.( LSC)

b- Partition Chro. Gas - Liquid Chro. ( GLC ) & Liquid - Liquid
Chro. ( LLC)



= Chromatographic Method

Paper chromatography :

) 3 plal cpandll (activation) A 4 Y (liquid - liquid Chro. ) partition g s (= s#
TLC o el (i 48 )5l

A el i ol e A s R e
(S0 dadaall - oSN Jlasl) - RE -opalasl daal) —

a - in case of unmodified cellulose :
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b- in case of modified cellulose :
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Buffer solution akiall Jslaall
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H3N+-CH-COOH <=====> H3N+- CH-COQO- <====> H2N- CH-COO
Cation ( acidic form ) Neutral ( salt ) Anion ( basic form )

+ electrode - electrode
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1- lons in solution move in a direction determined by their sign of charge
2- lons velocity determined by the magnitude of their partial charge and mobility
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;O (e 5SE Velosity of migration ( cm/min )

The velocity of migration due to the potential difference applied is composed of
electrophoretic and osmotic terms

V=Ve+ Vo ~————-——-- 1

uncharged particals also move but at lower velocity because of the osmosis (vo).
The elctrophoritic migration (ve) is given by this eq.

Ve=p(V/L)f{1/(Ka+1)}--mmmmmmmm- 2

where :

i is mobility of the ion ( cm2.volt-imin-1 ) ( defind as path length ( cm )
travelled by the ion in 1 min. when 1 volt / cm potential drops applied ) .

V is the potential difference between the ends of the paper ( volts )



f is tortuosity factor (s)si¥) Jale)
L is the length of the paper strip between the two electrodes ( ¢cm )
Ka is distribution coeff.

In the absence of the porous solid carrier (f=1& Kd =0 ) , the p be constant .
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( where ®o is mole-fraction of the free metal ion )

Po=1/(+[L]P1)---------- 4
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In case of negatively charged complex ML22- the velocity of migration of phoresis
will be :

Ve=(V/L)f(HmPo - Ume> P2 ) ------------ 6
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In case of positive complex H2A+ ( cause we have A- ) :

the velocity of migration of phoresis will be :

Vea=(V/L)f( Hua PHoa - Pa Pa) ---------- v
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Ve = B(Pr2A - PA ) -—--————-- 8 whereB=p(V/L)f{1/(D+1)
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pHiso = (log K1 + log K2 ) / 2 ~==—--—----m-—- 9

if log K1 & log K2 for hestidine are 9.1 & 6.1
So

pHiso=(91+6.1)/2=7.6
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Thin layer Chro. ( TLC)
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Column Chro. :
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tris retention time
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Vi =trv

vr & v are retention valium & velocity of eluent respectively vr=vm+ Ka Vs

Vm & Vsareare valium of mobil and stationary phases respectively Kais distribution coeff.

( partion coeff.)

Ka= Cs/ Cm( Where Cs & Cmare conc. Of solute in stationary and Mobil phases respectively )

Relative retention time ( Rt) = ( time require for solvent to pass through column /
Time solute )
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L=NH (H=HETP) ( height equivalent to the theoretical plates )
N = ( 4t/ p)2= 5.54t2/ pore

Sou=1.7 e

R=(tre—tr1)/1/2 (W1+W2)

Ethanol & Methanol are separated in a capillary GC column with retention
of 280 & 300 s. respectively, and base widths ( Wb ) of 8 & 14 s.with times
factor, the Calculate separation an unretained air peak occurs at 10 s.
resolution and no. of plates

N =(4t/pn)2=(4x300/14 )= 7347 plates
R=(tre—tr1)/1/2 (W1+W2)=300-280/1/2 (8 +14)=1.82
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Van demetery eq.
H=AVw+B/V+CV (V is mobil phase velocity A,B&C are consts.)
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Molecular exclusion Chro. ( gel-filteration Chro.)
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ki= Cs/ Cm

Vr Vm+ deskd— (Vr Vm)/Vs
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r is radius of column
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