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Table 4-1] Common stationary pha

Seructure Wity

o
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Temperatare range
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- Carbon layer

— Fused silica

Table 24-2 | Polarity of solutes
Nonpaolar

Saturated hydrocarbons
Olefinic hydrocarbons
Aromatic hydrocarbons
Halocarbons
Mercaptans

Sulfides

e

Aldehydes

Esters

Tertiary amines

Nitro compounds (without a-H atoms)
Nitriles (without a-atoms)

Strong intermediate polarity
Alcohols

Carboxylic acids

Phenaols

and secondary amines

Oximes
Nitro compoun
Nitriles (with o

s (with ce-H atoms)

1 atoms)

Strongly polar

Polyhydroxyalcohols
Amino alcohols

Hydrox: s

Palyprotic acids

Polyphenols

SOURCE
Instrument Division, 1968),

dapted from H. M. McNair and E J. Booelli, Basic Gas Chromatography (Palo Alte, CA: Vanan
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Table 24-4| Thermal conductivity
at 273 K and 1 atm

Thermal conductivity

Gas JHK - m - s)
H, 0.170
He 0.141
NH, 0.021 5
N, 0024 3
C.H, 00170
0, 0.024 6
Ar 00162
C,H, 0.015 1
('0: 0014 4
ly 0.007 6

The energy per unit anca per usit time Mowing
from & hot region 8 a cold region is given by

Emergy Mux (Vm? - 5) = —Riaffidv)
where k is the thermal conducrivity Junits =
K - m - 5)] and dTdy is the temperature
gradient (Kfm). Thermal conductivity is to
encrgy flux as the diffusion coefficient is 10
mass flux,

Electrical leads to
power supply and
external bridge
circuit

Gas
flow
out

Gas
flow
in

Air 3

Cathode
(collects
CHO" ions)

Anode and
flame tip

Igniter coil

Glass insulation

Air diffuser

Gas
flow
L.
fram
column

Hydrogen inlet

Table 24‘5. Detection limits and lin

1es of gas chrom:

Detector Approximate detection limit Linear range
Thermal conductivity 400 pg/mL (propane) =10
Flame ionization 2 pgls =107
Electron capture As low as 5 fg's 1o
Flame photometric <1 pg/s (phosphorus) =100

<10 pg/s (sulfur) =1
Nitrogen-phosphorus 100 fg/s 107
Sulfur chemiluminescence 100 fg/s (sulfur) 108
Fourier transform infrared 200 pg to 40 ng 10
Mass spectrometric 25 fg to 100 pg e

SOURCE: Most da
Pure Appl. Chem. 1989, 61, 1147,

are from [, G. Westmoreland and G. R. Rhodes, “Detectors for Gas Chromatography,”
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Table 24-6  (ias chrom: raphy column comparisons'®

O
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Description
Inner diameter
Film thickness.

Advantages

Disadvantages.

Thin-film marmow-bose
104032 mm
~0.2 pm

High resalution

Trace analysis

Fast separations

Low temperaturcs

Elute high bp. compounds

Linw capasity

(=1 mg per solute)
Requires high sersitivity
s SpeCis
of exposed

Thick-filn narrow. baore
0.25-0.32 mm
~1=2 pm

Good capacity
Good resclution
4 000 plates/m)
Easy b use
Retains volatile compounds
Good for mass spectrometry

Moderate resl
Lo retent
Bigh bip. comp

ety |

Thick-film wide-bore
053 mm
2-5 um

High capacity (100 ng
solute)

Good for thermal conductivity
and infrared detectors

Simple injection techniques

Low resolution
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