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Liquid Chromatography (LC)
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Liquid Chromatography (LC)
AR ) H

Partition Adsorplion

B
R may RO
K- R-H R - “H E1H I"-l-l-r:i-'nq.-
lan Interaciion Size Exclusion
) ,_ :

i
M- .

|

-
L
L]

- BT by -
kl)rt-}’gﬁ- Univmiry EE ?IJ@ i ﬁ[ﬁ% ';E' = EE I'D‘: ;Ei?f%u?ié& ?ﬂﬁ ﬁ"éj‘ﬁ%'




TR 55 B -
([l i&ﬁ'ﬂ‘lwﬁﬁr Sy

1. Fl =3 (column chromatography)
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agneerformancel  Liquid Chromatography (LC)
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% FI#AYcolumn :
»¢1-5 cm dia., 50-500 cm

Jeparticle : 150-200 £ m HE IR A T
»cflow rate 0.1 ml/min ;F[I{ BT AT VT
¥ new column: 1960s I'] i L S
»cparticle : 3-10 y m F'lﬂ ﬁﬁd\‘ T
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> ngh Performance Liquid Chromatography (HPLC)
% o) PR
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28-A Scope of HPLC
Application of Liguid Chromatograph

Increasing polarity Fﬁ'g:;' [""» s fF}d
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28B-1 Effect of Particle
Size of Packings

RS A

Van Deemter Equation-

H =A+5+C-U=A+5+(CS+CM)U
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28B-2 Extra- Column Band Broadening in LC &
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% Longitudinal diffusion much less important than in GC
7D, =~ 1 cm/s?
#¢ Dyjqig = 10 cm/s?
% Efficiency improved by going to smaller particles (d.)
»¢limited by pump technology and by methods for making
small particles
¥ Extra-column band broadening ( (i e A= T ?@“Fh) can be
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¢ < T AR 357 (extra column effect) |
,fjf"[ r:;;?_ R «H o el (- s ] TR S N SR ] e
SEIEENY ﬁlif”“;‘@‘w L[.
\'Wﬁiﬁ #E:E%ﬁlw%ww~@wwﬂ &

eI by iﬁ?” ¥ b
N RERE L Y s s e

Da Yﬁ[ wsity




Da Teh I.Inwemty

LT

ik

R

A«ﬁ;@ﬁlt ﬁzllyﬂ ;foH@ I——%QFEH\ £l 4, - Fﬁw[ j;;f'[ug‘ ﬂfapj
B (1A I S O SR PR O S

SO 7 75 % 105 Pa /m ) 475 5y B epump 76

EgiEr
ﬁfiﬁuglﬁﬁlﬁ ALHVRED Feiffi= 3-10 mL/min W) 53 EEH
*ﬁr’fyf
’“{FI ‘j;%j:'[u ViEErIE = dp<10 ym -%—Fuj 7["55
10000/m - Ak )
B - g
S HRE [y e (T -
N N ; %EJ}T’? b —'F\ . f-{l-rj‘_ﬂm:;
N A BT i’}@ e Fa e FHTFRUNL Po 15 B (g




Da Yeh University

High Performance Liquid

28C Instruments For

Chromatography
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HPLC V= B

% Mobile-phase reservoirs (500 mL- 2L)
#¢ Vacuum pumping system
7¢ Degasser (IR 35})
¢ Solvent mixer (?"(ifﬂifl £
¥ Pumping system ( pump)
7¢ Reciprocating ( (= =) pump
#c Displacement pumps = syringe-type
pump (/%)
#¢ Pneumatic (5§%=) pumps
7¢ Flow control and Programming
systems
% Sample Injection system
% Liquid-Chromatographic columns
»¢ Analytical columns
¢ Guard column ({3 GE )
#¢ Column thermostats ( f AT IR
¥ Detector
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28C-1 Mobile-Phase Reservoirs &
Solvent Treatment System

P Y (AT
IE[F' 2?&:( [)l H[ij][ﬂ:
Peak identity F[}: EJ 15_:[ / 1,
. Boen=Ezcine
- samimmamm. W i wf 3
[ﬂ: E[ - gk
12,35 rerachlorobenzene [ ima | 10 |20

- Hexachlorobenz=ene

ATHH] | 80% | 60% | 30%

By | 20% | 40% | 70%

Tl ~f= 5: Total | 100 | 100 | 100
FHIfE: == 50:50 (v/v) %)
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Ca) Gradient elution

1.3 .5-trichlorobenzcne
1. 2. d4-trichlorobenzene

12,3 . d-tetrachlorobenzene

2 CENANALN -

) s 10 1s Z0 2S5 =T
Retention time. min I?:ZF'




| Gradient Elution (P fi#d) vs.
g | Isocratic Elution (= )
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b LC Mobile Phases
Yeh University
% Normal phase liquid chromatography (NPLC)-[—ff/gHm#

»< Hexane (weak solvent) mixed with low polarity organic solvent(s) (strong
solvent) mm) (A IR AY AR
»cused with polar stationary phases (ex: %t f”ﬁ}, T/PRED
¥ Reversed phase liquid chromatography (RPLC)-i ff/sH

7 Water (weak solvent) mixed with moderately polar organic solvent(s)
(strong solvent) (ex: <, F' ¥, acetonitrile) - ﬁ,’ﬁj‘lﬁ% Y AR R

»cused with nonpolar stationary phases

¥ Isocratic mode

> mobile phase with constant composition

# Gradient mode
7 linear variation of volume percent composition, from weak to strong ‘,'1.1_')?
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WA= FE B S
IFI 'pump .
f( Reciprocating pump (= (=) 1%‘ Gkl

® high pressure =98
¢ Displacement pumps (f{#1=1)
»¢ Pneumatic pumps (5gP=Y)

¥ Flow control and Programming

systems
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HPLC 'ﬁfJ'E'J;[/E £ pump (1)
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HPLC 'ﬁfJ'E'J;[/ = 7€ pump (2)
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PHEUMATIC PUMPS BRIEF

4P Series Pneymatic Pump

* Pressures up to 15,000 psi

* [eramic Plungers

* Plunger sizes in 1/4" £ 172"
* Piston Sizes in 3" fo 5"

= 116 55 Construction

* Carbide Check Balls

* Dual Plunger Seals

* In a Dariety Austenitic Netals
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s 28C-3 Sample Injection System
e A sample loop for LC
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®Sample = * EiI'] ¢ L EbEIF (0.1-500 1 L),Bx]sH* 3= 7000 psi
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28C-4 LC Columns
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guard column pniftbn T Skl / toblort muloo brsud)

Iﬁ\nyﬁre COAJAI Ii: I]E s 53/’% 7%@ , Analytical column

e purpose: column protection

e04  1cm Eong
e larger stationary phase
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7 7?6//0/ 5?%?’?@

125 ;ﬁ‘@? BEpym e o Stainless steel

T 55 T 25 cm long (10-30 cm)

4.6 mm i.d. (4-10 mm)

packing 5 ¢ m dia. '
flow rates: mL~ plL/min i_;s
N =40,000 ~60, OOO plates/ma _
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High Speed Isocratic Separation

9 e TG 2 3 S T B

Da Yeh Llhi'w;r

2 B LC-column

10-30 cm= >

4-10 mm i.d.

Packing: 3-10 4 m

N = 40,000-60,000 m!

Recorder response in
arbitrary units

T 1T T 1T T T 177171

0 5 10
Time, s ﬁll Jﬁ

Figure 28-8 High-speed isocratic separation. Column di- 3_7.5 Cm"'%c ’
msnsions; Lem.lengit; 03 o il Teckingbun .
sperisortz Mobile phase: 4.1% ethyl acetate in n-hexane. & 1-4.6 mm i.d.
Compounds: (1) p-xylene, (2) anisole, (3) benzyl acetate, .
(4) dioctyl phthalate, (5) dipentyl phthalate, (6) dibutyl Packlng; 3-5 (um
phthalate, (7) dipropyl phthalate, (8) diethyl phthalate.
(From R. P. W. Scott, Small Bore Liquid Chromatography Columns: N = ].OO ,OOO m_l Xy
Their Properties and Uses, p. 156. New York: Wiley, 1984. Reprinted 5,';,'_:)
with permission of John Wiley & Sons, Inc.) \,j
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28C-5 Types of Columns Packings

E’l :h]rEJ:’[u ?JZ‘QFI:FF'J

| Da Teh Unlﬁeélw .
¥R (pellicular):

¢ EVSRAR 2 J'LQ[Fﬂ

ﬁf dp: 30 - 40 g mfl J—&Eﬁﬁ‘/gy K PrErek

KAFLEUI - POTRER - 5] B A
[J’—X l: [ WF[ =

W %3 ‘}L[“'i (porous) AR e

»dp:3-10 yum |

#3-25cmlong,2-5mmid. | ;o
sesilicagel :3um - 10 pm | . .
»creacted with groups to form stationary phase
1873l @octadecyl (reversed phase)
+43 ®octyl (RP)
%3LC5H®phenyl (RP)
#3CN @cyano (NP)
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HPLC Column Selection

X

32
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Recommended Colunn = Blue
[Click forinfo]

SILICA 5G, CAPCELL PAK CN UG, NH2 UG

CAPCELL PAK C1 UG, CN UG, Ph UG,
C8 UG, C18 UG, C18 MG, C18 ACR

CHIRAL- Ceramospher RU-1

CHIRAL- Ceramospher RU-2

CAPCELL PAK C1 UG, CN UG, Ph UG,
C8 UG, C18 UG, C18 MG, C18 ACR

CAPCELL PAK CB UG, C18 UG,
€18 MG, C18 ACR

. ———>» CAPCELL PAK SCX UG (cation),
NH2 UG (anion)

CAPCELL PAK C1 UG, CB UG, C18 UG,
C18 MG, C18 ACR

CAPCELL PAK C18 $G300, C8 5G300,
C1 $G300,

SUCREBEAD 1

CAPCELL PAK NH2 UG

rihl o i
CAPCELL PAK MF bt
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i 28C-6 LC Detectors
(e

N1 1l 'x_f;,-..gul
Da Yeh Universi
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Types of detectors :

*’,ﬁg‘\%ﬁiéﬁﬁlEK‘J_%E%I‘[‘%@T[’@EU%E (bulk property detectors)
o VR B D 5] (Refractive) (7 B
Eet F{Tﬁ'JE‘JT
OE
%1&’@?@@?1@%%3 (solute property detectors)
ATV UV

4

1% [l (fluorescence detectors)
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Multi-Dimensional L.C
Detectors

¥ UV-visible
71% :

® 48%%[JF' I yu 5T i
v diode array detector (~ ﬁj]‘ﬁﬁ'rj[ﬂiﬁl LiN -
"_r‘/‘{’ 15’;']&,”;‘ E—?Eﬂgﬁ windows
Fluorescence
,{ ]_50/0 UV source ==
¥ Refractlve index (¥ [RHIS)
2¢5.4%
» Electrochemical: 3t %?E[Jﬂ‘—?i g‘*—f;?ﬁﬂﬂ‘_?i ik FENE
7¢4.3%
% mass spectrometry (FT3H |
“,»( electrospray 1omzzftflon To waste
7¢ atmospheric pressure ionization

% Detector
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H=A+§+C.U=A+§+(CS+CM)U C fm (K )d%
M —
B term negligible Pm

C term important Skoog %« 26-2, -3

fi,(k)): retention factor of analyte in mobile phase

D,,: diffusion coefficient of analyte in mobile phase GC

d,: diameter of packing particle H /
B particle sized \ = H\, = better HPLC
B High pressure = High Performance n

particle size N = resist to solvent flow= need High Pressure
for flow rate of 0.5 ~ 5 mL/min, needs7 ~ 40 MPa (70 ~ 400 atm)
B more uniform flow = Aterm \ @ H \,
W tighter packing = shorter diffusion force ® Cy,\\ & H "*%

TEY AEIE by Sk ;}
bt B 1 \ g Da-Yeh University ﬂ‘?‘,& i*[ﬁ _f‘f‘ I - ;Eiqﬁi?iﬂ‘ ?Jﬁﬁ{ﬁé m"'?-'.'fl"‘:




Da ‘l";eh l.lnn.rlér*.’-ltyr

1 28 D Partition Chromatography
Bonded-phase P.C. vs. Liquid-liquid P.C.

Bonded- | [t TERTE I R i
phase 0.739. Y 73 iy 17
) Sk
Packing: R in sﬂoxane 7y 1k
Normal- | -C;H-O-CH,CHOH- Fify 14 OfE 7y 1k Elution
-C;H,NH, (amino) 77; ["fj
-C,H,CN (cyano) ﬂj B
e I Why ?
At N
Packing: R in siloxane Ay [4: v
Reversed | Cg chain (n-octyl) 7 [3@[‘5_[? i 7@] 14 Elution
-phase C,g chain (n- Acetonitrile- e
gurpalm " )
e T T
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Effect of Mobile Phase Polarity
In Partition Chromatography

Da Teh Unlvers-lty

I*TE'FE”%’? , ............ ( a) ................ R — L ST

(b)

E’ )[i‘r‘ @ [‘ﬂ:‘ N{}rmal—phasc chromatography Reversed-phase chromatography = 1 E )F—r‘ JB@ l\ﬂ:

= Low polarity mobile phase High polarity mobile phase l’—‘ ' SNV
PR R - B NG IStY)

gt 0 N Ave oy g 2o
() A A e
=S — ' \A Time—» ) \—f_{ Pl —-»

1 Medium polarity mobile phase i_%nfll Medium polarity mobile phase 1

: i
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AR R AT I AR RTL R 5
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RIS AR (k)

Capacity Factor or Retention Factor

W[ RN k) R R 2
W B ke AT 5 AT B s ek

= (= FrA=m
V

o\ :
k' =K |5 - : : - ‘
A AR Ve for species A, unitless 1 ek :
A e
¥ = te—ty A R :

Time—

i}l»I

D

f M

1 §

tw ¥ te i VBT IR A )

\ e =1 B IF[7H i
S k ‘g\ k }%L Iﬂ%g ]Jﬁ 2 byﬁfﬁ = B v 4=~ %-—F&h el .e:-‘r'
wie Da-Yeh University _ﬁ‘E ?{Iﬁ: i ﬁ[ﬁ—j"‘;ﬁ" - EE | ;Eﬁ?fﬁi?ié& ?ﬂﬁ ﬁjﬁf’_:éj %_ZF -:‘?‘E:.._Tw' y




.I;I 'YEH-}U..N:;;SH; + T‘E)‘r?F‘E[E' 7Fh" j{p —[/ J 7ER

Peak identification
1. Uracil
2. Phenol
3. Acetophenone -
FI [‘EL 4, Nitrobenzene .Reversed Phase C'
5. Methyl benzoate ) 7[7" i‘@ B fF}J @T I/
Methyl ; Octyl 6. Toluene Octadecyl E h d
= EL 18 }fﬁ[‘ﬁl onger C ain compoun
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28 D-2 Method Development in
Partition Chromatography

| Da Tér:l.mwelm 7} E[TI[ FEWL*’—? Eﬁ F[fj ﬁtl Eﬁ FI:FFJ ’:%ﬁ

HPLCw-L;FEF‘Z—F?‘?"‘ﬁﬁI@ Ml 3
*‘,‘}T —f(N k’a) ek’ ) peak {348 gﬁﬁfﬂl‘?ﬁ%ﬁa]
FLEVIEINAS Y Eé E/ﬁﬁﬁlp Jnc B FELSED [l AR #‘A
»¢ T‘E“ﬁj‘ JPEA ] RH < ether (Elﬂf%fﬁ) < ester (Fifﬁ) < ketone (ﬂﬁ]‘fﬁ) <
aldehyde (f£%F) < amide (Ff4# %) < amine (32H) < alcohol ([ii%F) < water
(Table 28-2)
3 Snyder Polarlty index (i % f£ 56)
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% Py QP (CD mixed solvent ?*,’%E‘“)
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¥ Normal-phase separatlon r k'2/k'1=10 (P1-P2)2
¥ Reversed- -phase separatlon 1 k'2/k'1=10 ®2-P1)2
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EX AMPILLE 28 -1

In a reversed-phase column. a solute was found to
have a retention time of 31.3 min., while an unre-
tained specics required .48 min for elution when the

mobile phase was 30%: (by volume) methanol and
: T :_;‘*“ aphy | 70%% water. Calculate (aa) A7 and (b)) a water/methanol
D'r:l Eh Unwersiw composition that should bring A" to a valuc of about

=

[Letting v be the volume fraction methanol in the
new solvent mixture and substituting again into
Equation 28-2, we find

() Application of Equation 26-8 yields

V=313 - 049048 = 64-

(h) To obtain P' for the mobile phase we substitute 6.5 = X 51+ (1 —vlo.2

R ¥ cr
polarity indexes for methanol and water 5 S ISR
Table 28-2 into Equation 28-2 to give Thus. a 73% methanol/27%  water  mixture

: should provide the desired value of &,

' — 8
P o 030 >< 5 ' l + 070 >< 1 0'2 7 TABLE 28-2 Properties of Common Chromatographic Mobile Phases
Refractive Viscosity, Boiling Polarity Eluent
Substitution_of_this result into Equation 28-4 sotert e @ rom’c | wien?  Seend
) Reve rsed_phase S€paratI0n . Fluoroalkanes 127-1.29 04-2.6 50-174 <=2 ~0.25
. .
JIVES Cyclohexane 1423 0.90 81 0.04 —02
' k'./k',=10 (P',-P",)/2
2 1= ( 27 1) n-Hexune 1.372 0.30 69 0.1 0.01
R (P — 872 I-Chiorobutane 1.400 0.42 78 10 026
Sl ]0 Carbon tetrachloride 1.457 0.90 7 16 018
()4 i-Propyl ether 1.365 0.38 68 24 0.28
Toluene 1494 0.55 10 24 029
Taking the log of both sides of this equation Dieiy st 10 02t . 2 038
. Tetrahydrofuran 1.405 0.46 66 4.0 0.57
g1 VES , Chloroform 1443 0.53 61 41 0.40
P — 7 | Lthanol 1359 1.08 78 43 0.88
—1.11 = % R 0.5 P/ —- 435 "y et 1.370 043 77 44 058 [|yugrrn,
5 5 N 2 N Diosane 1420 12 101 48 0.56 '1;'#. n.)';
. Methanol 1.326 0.54 65 5.1 0.95 =
Pq - 65 Acetoniirile T 034 () 5 UES Pt
o = = |3 ! Nitromethane 1380 0.61 101 6.0 0.64 q.'h'"",.: ",
ET L Branirr by HE - | M/
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WAdsorption Chromatography
®lon Chromatography

mSize Exclusion Chromatography
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28E Adsorption Chromatography
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28F-1
Ion Exchange Chromatography

B 4T (BRI B GRS R - ) B
V- AR

¥ Cross-linked styrene divinyl benzene - Percentage of divinyl
benzene controls degree of cross-linking, where 4 - 16 % is typical

i R NaCl
O © e ¥
e P Ce
R 8| » @6 -
© @ Fositively .g
charged ®
beads Megatively
@ @ Positvaly e
charged —
R R proteins Wy
R=SO 4 or tetraalkyl ammonium group .,_};
. A - A5
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atography |

Yeh University

¥ Cation Exchange:

Je R A (AR B+ B (FSEMHY) — R- B+ + A

e BT @ A B
® sulfonate (strongly acidic): f#if& 3L & R-SO; H
® carbonate (weakly acidic, used for pH's>6) : ¥R ELE| R-COO - H*

»¢ Relative retention: 3+ >> Ba?* >Pb?* >Sr?* > Ca?* >Ni?* >Cd?
>Cu?* >Co?* Zn?* >Mg?* > UO,?* >>T1* >Ag*> Cs*> Rb*> K*>
NH,*> Na*> H*> Li1*

»¢ separate organic bases based on relative K values - use an
increasing pH gradient.
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Ion Exchange
phy Chromatography

NRPMatograpny |
Da Yeh University

¥ Anion Exchange:
> R A- ([IEAE V) + B (%E["J?FE') —>R*B +A-
* @@%ﬁ—@%\'ﬁﬁﬁﬁf %léjz
®trialkyl ammonium (strongly basic): [/*l75 5L & R-
N(CH;); *OH-
@dialkyl ammonium (weakly basic, used for pH's<8):
- %qubﬁlfﬂ R—NH3+ OH- _1[[ [§
¢ Relative retention: citrate > sulfate > oxalate > chromate
> Br >SCN- >Cl- > formate > acetate > OH" >F- f—fﬁ f‘fz
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Mobile Phase: H,O+electrolytes

Da Yeh Unwersuty |

* Cation Excﬁanger

M* + [ResIn-SO,]'H*
—b H+mobi|e + [ReS|n'SO3]-M+

mobile phases: acidic, aqueous or MeOH

mobile

* Anion Exchanger
A + [ResiN-NR;]*(CO3;H)
S COsH 1 opile T [ReSIN-NRS]TA
mobile phases: Na,CO,/NaHCO,

mobile
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Ion Chromatography

O} — CH;——CH—CH,——(H— LGRS s
Natural ion exchanger:
300" SR Clay (il!T =+ )
. Sk
—CH—CH,—CH—CH,— CH—CH,—CH— e Zeolite (ﬁ ﬁéé ) .
frEdet VD |1 S A Y
| VB s EA E R E ST TR
505 H" Sﬂg i g 7—13 J’ o J
Synthetic ion-exchange
— CH—(H,——CH——CH,——CH—CH,——CH—CH,— .
CH* h : * resin:
émw . Cation :
-SO;H*, -COO-H*
Fgure 2821 Stvcture of a cross-linked polystyrene ioz-exchange resin, Simi- Anion : —
Iog gesin are nsed in which the —SO3H* group s replaced by —COO-HY, ' Yy
—NH30H", and —N(CH); 01~ groups, _ + - ¥
| R by NCH) O =
\ W) S B y - _ B :_:'.1
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Modified silica:
covalent bonding
(silica-R'-NR;)*OH-" \

- Film Resin: Latex )

« Synthetic copolymer

- polystyrene (& ¥ 2 )

- divinylbenzene (= 2 % %)
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Ehsoioy | 10N Exchange Mechanism

Da Yeh University

e.g. anion exchange 1
E. +A, = E,+ A

* exchange constant and partition constant

a="f (K) - [E_Ln ' [A_}s - I K |l= KA
CTEL AT K| A e
2 ; T 1

moles of X per g of stationary phase

* ™ moles of X per ml of mobile phase

* Kyt = a, ! = retention time 1
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lon Chromatography

Concaemn tratioms_, prprrra COoONCenNtraticons, P rn Orange Cranberry Apple Pineapple Standards
Ll = aZz+

Formmmate = = = v >
Broia— 10 sr2+ 10 ;‘Eﬁ [ @“3‘\ )FEJ‘{%HF&
<1 2 a2 > JEL by - HIE
NS, 10 8

HP O > 3O $

T L i—« s

! | 1 1 ]
[= ) =1 = 1= 1S
TiErrae., maair
B2

F sG

G

S N S S S EE e N R AN S
4 H 4 8 4 8 4 H 4 8

Time, min

Figure 28-29 Determination of glucose (G), fructose (F), and sucrose ($) in canned
juices. {Courtesy of Perkin-Elmer Corporation, Norwalk, CT.)
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28G Size Exclusion Chromatography
P ERRTETE

Da Yeh Unwe'rsuy

¥based on the partial exclusion of large molecules from
some fraction of the pore volume

#surface of the solid support is assumed to not interact
with the solutes

el filtration (ﬁ%ﬁ,{ 5P or gel permeation (ﬁ%%{ﬁ%w)

#big molecules come out 1st; little molecules come out
last
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Size-Exclusion Chromatography

atography
Yeh University

W [HIEAE 0 10 ¢ m silica or polymer particles
with pore size 102-106A

M Type :

Gel Filtration (533”%‘ AR

stationary phase: hydrophilic (B 7J<{%)

mobile phase: aqueous

i H']: protein, amino acid, peptide.

Gel Permeation (B4 %)

stationary phase: hydrophobic (Zh~<|%)

mobile phase: nonpolar solvent

15 ]: oligomers
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Size-Exclusion Chromatography
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Size-Exclusion Chromato%raphy
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Ion-Exclusion Chromatography

RE PRSI

Da ‘l"Eh UnWE!’SIW

| sov- A |BE PHR e
Formic W T"’f'%l J/PEQ_?"{ [ [ [‘fkff}l BT
5k A [ljza UE S-S N AR i
Lactic ﬂ Acetic ] fEi, Bl B 7 EJFF'PFE
[ & NI TaRE UL e

Propiocnic

.

| T
34 Pt

Time, min

SEIT b mﬁ i
N Ja_ EX: B y - ¥ it i
'\'N k #? kl)rr-‘l’?ﬁ. Uniwrsiry ﬁE ?Jﬁ i % [ﬁ EE Iu - %iﬁ:ﬁiﬁiﬂ ?Jﬁ fr'-E 4 ﬁ—i{ ;h?f;ﬁ" '




28H Thin—Layer Chromatography e
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Da Teh University
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= Capillary action - Cstatinary
- Bhae |~ Supporting
=« Coating: 100 ¢« m plate

Condensation

= Particle: 5um
= N=2000/12 cm g
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Sample Application
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ﬁ;;:fﬁ#,ia@ fafEl: 0.01-0.1%
AR TR VA T VRPAIZR T ET RS
*;%‘:If[# iVID PE[ BT ;[;;g‘ﬁ_r ﬁ 1-2 cm
ﬁ%’mﬂfﬁ IR ST N —
PO A 5 mm dyif W pEBPS TR
» Bl <5 mm X &) Z?E,@“ﬁ(spot)
- Y 15 F =0
RIS dy ¢ THETES T

Nl

\l

\ v
N

Fo=E ST l
. = . .
B LS &, BaEnsIfT by iﬁ* f}; ;"_5-

"'N g Da-Yeh University ﬁE ?Jﬁ ii‘ H’i EE Iu - ;Eﬁqﬁ L]_,ﬂ‘ ?Jﬁ fr'-E 4 % -im?_rﬁ;é;-“;
01 I_J




Performance Characteristics of
Thin-Layer Plates

Da Teh l.lnwers-lty

*»* Br'iiﬁ'“ [xI=" Ry (Retardation factor)
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Thin- Layer Chromatography
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Thin-Layer Chromatography
SO SRR iapes
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front application
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- Figwre 28-32 Sepraration of xenthine dertvatives on a C-18 reversed-
plofe. hobile phase: methanel/0.1 M KgHPO, (35:45 v/v), Detection: i

por. Development time: 1 hr, Ry values: Lieobromine 0,68, theophyilis ol ,'.".').,_
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Two-Dimensional
Thin-Layer Chromatography
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Two-Dimensional St
Thin-Layer Chromatography [p{
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Sample L ko

X at start 1_ . 2

Sclvent B —

Fgure 2838 Two-dlmensional thin-layer chro-
matogramn (silice gel) of some amino acids. Solvent A:
toluenc/2-chloreesthanol/pyvridine. Solvent B:
chloroform/benzyl alechol/acetic scid,. Amino acids:

{1} aapartic acid, (2} glutamic acid, (3) serine, (4) B-alapine g
(5) glvcing, () glanine, (7} methicnine, (8) valine, (%} ‘#

- y

imlm}!cim, and (10) cysteine. '-.'Zrl'__'J'l“.,«"‘
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