Lecture 10
Gas Chromatography




Column Resolution
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Figure 26-11 Separations at three resolutions. Here, R, = 2AZ/(Wy + Wy).

Skoog, Holler, Niemen, Chapter 26



Summary — The General
Elution Problem
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Skoog, Holler, Niemen, Chapter 26



TABLE 264 Important Chromatographic Experimental Quantilies and

Relationships
hame Svmbeel of Experimental (uantily Determined Froan
Migration lime, nonretained specics h Chromaiogram (Flges 26
Retention times, speeies 4 and B () Uik Chromatogram (Figne
Adjusted melention lime, species A i (fla = ligha = Iy
Peak widths, species A and B W Wa Chromabogram (Fizum 25
Length of cirlurmn packing IE Direct measuremeel
Flow ralc ¥ ¥ireed measwedent
Volume of stationary phasc ¥y Packing prepacstion duy
Conecnirution of analyte in mobile Ca £ Analysis and preperifioe
and atutiomary phases

TABLE 26-5 Tmpartant Derived Quantities and Relationships

MName

Calrulation of Derived Cuantities
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Instrumentation-

Basic Gas Chromatography

Figure 27.1 Schemat

ic of a gas clucmatagraph,

Skoog, Holler, Niemen, Chapter 26



Sample Injection System

-Liquid or Gas

-Important! Slow injection causes band spreading,
poor resolution

-Sample is 0.1 to 20 microliters, typical packed
column GC or.0001 microliters for capillary GC

Syringe
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Rotary Sample Valve
A. Fill sample loop

278 Instrooments for Gos-Liguid Chromatograply
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Column

Configurations vengnzsom
1. Packed

3. Temperature

Skoog, Holler, Niemen, Chapter 26



45 C

145 C

30-180 C

Temperature
Programming
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Many choices for Stationary Phase
(for packed and tubular columns)

TABLE 27-2  Some Common Stationary Phases for Gas-Liquid Chromatography

| Stationary Phase

Crommon Tracde
Mamie

Polydimethyl siloxane

Palyiphenylmethyldimethy])
siloxane ¢ 105 phenyl)

Falviphenylmethyl) siloxane
[501% phenyl}

Folvi trifluoro propyldimet vl
siloxane

Polyethvlzne glyeol

Puoly (i vancally T dime thvl)
siloxane

%=1, 5E-20

O¥-3, SE-52

ON-17

OV-210

Carbowax 200

Y-275

Maximum
Temperature,

(

350

140
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a

S
240

Comman Applicatinns

General-purpose nonpelar phase;
hydrocarbons; polynoclear aromolics

-LI|'|||_]:~;; sieproids: P He

Fatty acid methyl esters; clkaloids,

drugs; halogenated compounds

Dirugs: steroids: pesticides: glypok

Chlonmated arcmatics; milreasomatics
alkyl-suhatimmed benzenes

Free acids: aleohols: cthers; casential

mils; plycols

Polyunsaturated Gty aetds; rosm

acids: free acids: alcolwls




Many Choices!

26 Gas Chrumetngraphic Coliris ond Stationary Phasey 713

BLE 27-1 Properties and Characteristics of Tvpical (us-Chromatographic

Columns
B3 Type of Column® |
L FsOr Wi SCOT Packed \
ength, 10-100 10-100 10100 I-6 ~
~[r.i'ui|: Jumetes., mm 0.1-0.53 0.25-11.75 i3 24
| Bfficicncy, plates/m 20004000 10004000 (00-1200 S00- 1000 .
| Toll plates (204007 % 107 (10-400) % 107 (6-120) 3¢ 107 (1-10) % 1¢°
Sample sie, BE 1075 | (= 10000 {1 LI L0100
Helafive nack pressure Low Low I High ~
Relative specd Fasi Fust Fax Sl
Chermgal ineriness Bopl ———— _  — ————Foomsl \
Fleniblz! Yes No Ne No |

P50 Fused e aen b ruliEn,
WO Wl aisnied, ape mbmkil cokamn,
g Support-coled ape subaler colin,

vi ek wmathannl the seeond chloride is re- perature {or the column]. () thermul stahilire; (3)
S o mien £ A% wrihiirmd r'nri'l’ll"l!]'t'h‘.!'r','p'!!{'.\' ';UCh that



Open Tubular Columns

A b= Adkaloidy Sterids
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