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GC vs.

LC

Mobile phase Gas Liquid

Sample state Gas Liquid

Stationary phase Solid/Liquid Solid/Liquid
2 < 500 EAF Y A
A5 38 A 52 &34

Q] het I



| Elution

Many types of competitive attractions can
be used.

Example

In GLC it is vapor pressure vs. solute
solubility in the stationary phase.




v Elution (£2|) :

- 2t dES BMot=d, 71 /&8¢
= Stationery phaseZ} 0|0] mobile phaseZ E3}
» A|RE A% FYUSIT, mobile phaseE S8i&

" LC: M 27} EX| &1t 0] S0l CHal A

» GC: ™MX|AHO| CHoll A{BF interaction=S £} A

UM S ELH| A= (partition coefficient) (L= E &A%

(distribution coefficient)& ZIA| |0 S EE| 7=
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(Gas Chromatography
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Alg F¢ &A] (injector)

w3 Z¥E (column)

AHE T3 £33 AES AE3+= detector
AZE7)A HAES NS E AEAI 2 75T
T = A A8 715 7]
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Carrier Gas Purifier

Molsture traps

Indicating
malsture trap

Chemical filters Dxygen frap

Indicating
oxypen lrap

.
gas

supply

oven
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injection port

column

detector

recorder




Injecting and vaporizing
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Gas inlets

"

4

Pneumatic
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A (carrier gas)
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Mass flow controller
and restrictor

Backpressure regulator

pressure regulator

Two-stage
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Carrier gas A3} 3]

= Moisture trap (5734 A): molecular sieve

V0L
5 <Al

= Oxygen trap: A& AA trap

= Chemical filter: 7|} &5 A7

= WA AV

" S_ilg%al gkol A&7 A S Wi, base line©] A A&
<

= moisture trap and chemical filter (A} 7}&)

» oxygen trap: AMAFE E7FH



Detector SHE71 A U8
He 7+ dxky
D H, S FEREA 7))
N, Hy, XA A&
N, 4 QA
Fib H, GAZ AL 7Hs
He Fatty acids ¥4 A] A&
ECD N, 27 2=
He HA (77104 5 284 1 7A%)
NPD N
2

Hi1 4%




18 71A == (purity)

= H, 99.995%
» He 99.995%
= N, 99.995% (&, ECD AF&g 3%

99.9995% o] A}
« Ar/CH, 99.995%



= Injection port (A& FUT):
A skaLal sk AR5 713 A
AP o7 H7] ¢t &

" 25 AIE bop + 20T (LREA
200~250 TC)

s Ao R FY (WE S5

s AT (Z1A/AA): 4= 1071~20
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Ehrringu[l] * Inlet liner

|

Septum _
Emllm J‘ = -
— purge B
svingo . 5
needig ' R
AP = 0.25 pai mL
low rale
Vaparization -} _ Graphite ferrule
chambar
Carriar E /
Jas ' 2
» Nut
Jaro dead
waluma

connagior




Injection port =5

1. Packed injection port: packed column 14 7}&
(W7 1/4 =& 1/8 inch stainless steel, ¢
530 m capillary 29 % A4 7}-5.

2. Split/splitless injection port: capillary column 9124
7t

Split??? EA & AHo] FdE 4 = o] 2
o Aol So]7F= A5 9 oS U A 9 B &
(split) ol &Jslo] =7

Split ratio 100:1 = A& 1 injection = 47

1 2] 1/100 9 % 29 Qo & Soi7t,




Column

= A
» F<£3: 18], stainless steel, &F 0| F 5
C felm whg oI 240 2 SRS B0l ALS
GSC GLC
AN oA 2 A+ AR X A
1a 717 /a3 !
Ao e packed A ¥ packed Z2H 3}
T capillary @ ¥




Packed column¥ capillary column

WA (1/8 & 1/4 inch), 4] (3—10 ft),

Packed N=300~1,000/ft

W73 (0.1~0.75 mm), WHF ko] &2 Aol o
oo |SF SR Y UR del A i g
Capillary | 5 a5 21 Qo] (10~100 m) > N=F4 %7}
F9 AR} W A

) TE F7I7I2Y B2 AR gi3ai FFE
GSC(53HA)) 3101] A}&-. Charcoal. Silica gel, molecular sieve

’6‘

/\li"éa‘%ol B3 7% &, BIF e, 2= o

GLC VD o agn, gash gaiers v




Columns

1. Stationary phase
2. Inner Diameter (mm)
3. Length(m)

4. Film Thickness (um)

Packed
I

Regular

B) @) X

Conventional Porous Bead
Packed and Layer Column
Micropacked Bead

Wall Coated
Open Tube
(WCOT)

Porous Layer
Open Tube
(PLOT)




Fhase Polarity T hart

ool

FRlid-Pexlar

HIP-524

[ HP-1. HP-1MS

H P -

FPolar

HP-210
HP-225
[ -3

st = s
| EAMIE

H P20k

[ FP-wrac

H Pl B O

| HP-FFRAP

HP-Basic
WA A

Polarity = nonpolar ~ polar

Porous Layer Open Tubular (PLOT)

s
EZTI

Carrier Gas —

Wall Coated Open Tubular (WCOT)

\ Liquid Phase




Polysiloxanes
(Methyl Substituted)

100 % methyl (HP-1, DB-1 etc.)

Polysiloxanes
(Phenyl methyl Substituted) -o

5% phenyl (HP-5, DB-5, etc.)
35% phenyl (HP-35, DB-35, etc.)
50% phenyl (HP-50+, DB-17, etc.)

Nonpolar

Me

Si

Me

Me

Nonpolar
Mid-polar

Mid-polar

Si

Me




Polysiloxanes
(Cyanopropylphenyl methyl Substituted)

R ] [
-Si—O Si—0-
|
R m| Me

n

6% cyanopropylphenyl (Mid-polar)
14% cyanopropylphenyl (IMid-polar)
50% cyanopropylphenyl (Polar)

Poly(ethylene) Glycol

HO -|-

-H

— N

100% PEG (HP-WAX) polar

Less stable than polysiloxanes
Unigue separation characteristics



POLARITY
Solubility And Retention

Hexanol
100% Methyl
(non-polar)
L
4 6 8
Same GC conditions
Same column dimensions
C12 C10 Only differ in stationary phase

Hexanol 100% PEG
(polar)




COLUMN DIAMETER(0.05~0.53mm)

n =58,700 n =107,250
J\ .
0.53 mm 0.32 mm
Sample capacity : <2 ug <500 ng

Instrumental condition



—J

COLUMN LENGTH(10~120m)
Resolution and Retention:

R=0.84
2.29 min

—

15 m

Isothermal
R=1.16 R=1.68
4.82 min 8.73 min
—
30m 60 m

Double the plates, double the time but not double the resolution



A

FILM THICKNESS(0.1~5um)
Retention: Isothermal

7.00

A 0.25 um

6 8

Thermal stability
Sample b.p.

25.00

A 1.00 pm

10

15

20 25



Type of carrier gas effect on resolution

HETP C,7at 175°C
(mm) k' =4.95
1 N WCOT Column
12 OV-101 0.4 pm
25m x 0.25 mm
1.0 =
.8 L
.6 =
4 -
2 -

10 20 30 40 50 60 70 80 90

Average Linear Velocity (cm/sec)




A

= H

a8 9

= Particle size of column packing

— the smaller the packing particles,
the greater the column efficiency.

S
)

Plate height H, cm

0.6-0.8 mm

0.4-0.6 mm

Wl&ﬂj mm
%\ok ——00.1-0.15 mm

o

0.1

5 10 15 20
Linear velocity, cm/s



Liquid Chromatography

- Q -
AYas 9F A o
03}
= Mobile phase flow rate g
. 02}
— optimum flow rate 2
corresponds to 0.1F
minimum H | |
0 0.5 1.0 1.5
— His much smaller for Linear flow rate, cm/s
HPLC thap f or GC . Gas Chromatography
(more efficient), but in 2.0
practice GC columns 7.0+
are much longer than £ g:g:
for HPLC — hence X 40}
greater N for GC. o T
0 2.0 4.0 6.0 8.0

Linear flow rate, cm/s



" A 2EH (T2H)

= 529 (temp. programming method)
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aQ 1l0
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30~200°C e s = 7o %
seea A 3
! Z = 5
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o] & 7}X| Detector8 A

5 | 3H A3 33E HAr HAEsE
TCD | ¥¥a | 2u71H9 QAEE 2Fo] Q= 343 | 400 pg/ml carrier

) =

=
FID Add | F7|/H, LA o] == 33¢E | 5 pg C/sec
ECD |A"3d |AXE gz ¥£3 313 0.1 pg Cl/sec
NPD AMenz [N, P33 3}sh& 0.4 pg N/sec

0.2 pg P/sec

FPD AelA | p, S E3F 3ok E 20 pg S/sec

0.9 pg P/sec




Detector 43

= response (71-&): Al 5ol &lglo] A= Al
sensitivity (%)
selectivity (A g4d)
» TCD (& Aol §bg-ate AdRbal A=7])
» FID (AA&A] o] 22 WEshe

= 2l of| vk Hk-3-3f =
AEA N AE7]/H,y, N, CO, Toll= HE-5-A]

o} O
To I



Detector SHE71 A U8
He 7+ dxky
D H, S FEREA 7))
N, Hy, XA A&
N, 4 QA
Fib H, GAZ AL 7Hs
He Fatty acids ¥4 A] A&
ECD N, 27 2=
He HA (77104 5 284 1 7A%)
NPD N
2

Hi1 4%




Thermal Conductivity Detector (QAEE AZ7))

Reference

it

Atnplfier
) CHP 1955
27) AE7) A, oA % de) o] &
1A 50 dAEE AgE o] &3k A

3= A3 AEE
CCl4 0.44
benzene 0.88
Hexane 1.00
argon 1.04
nitrogen 1.50
helium 8.32
hydrogen 10.68




FID

Flame Ionization Detector

Flame
ionizatian .~ Hemavable
deteciar collactor
- Collasiar
halder
i
—nsulalar
- Gollector
assembly
nut
Bir
H —air flame
Groundad
jet
Inside
oven wall
Exit and
ol calurmn

432 Hy/Aire] ¢lsl 3AE BE
. 57} AR AelS W ol
94 > HE @ oL Fxol vl
5]'0% Ao 55 A7 4.
*TCD2 2k 103 ¥} AE sensitivity
=H71A (Y9 N/RAE 4

'57']% §~l’ % (H2, N2, C02 ‘6_:)

FRemoveable collectar

Collectar assembly

nut with insulators
- A0F i

H2 air flame @

H2In
Inside oven wall I] I
I T l iy CHP 1985

Exit from column



ECD (electron capture detector)
27 94 (F, Cl, Br, DE 712 33-& ] sensitivity Q&

Effuent out
E——

Collector electrode

Current signal

T ) CHP 1995
From colummn



¢
AR B9 O3ND) > (FH) > A4A A4 (high E)
B U+ EHEZIA > (F5) 29 oluA] B secondary T AHY /S
*CX + e 2 CX™ + energy
‘CX (227 33E&)
AREZ gl ofsto] AAH AR 355 =73

sheh= Elars sheh = Elars
Benzene 1 bromobenzene | 7,500
toluene 3 chloroform 1,000,000
chlorobenzene 1,200 CCl, 6,600,000




