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Components of a Gas Chromatograph

Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.

GC Injection

Should introduce sample as a “ plug.”

Injector  temperature should be about
50 °C higher  than boiling point of least
volatile sample component.

Injection volume:
•Packed: 0.2-20 mmmmL
•Capillary: 0.01 mmmmL

Capillary injection modes:
•Split/splitless
•On-column
•PTV

Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.
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Effect of Temperature Programming

Isothermal at 45 °C

Isothermal at 145 °C

Programmed from 30° C to 180 °C

Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.

Proper ties of Ideal GC Detectors

•Sensitivity (generally 10-8 to 10-15 g solute/s)
•Stable and reproducible
•L inear  over  several orders of magnitude
•Temperature range from room temperature to about 400 °C
•Short response time, independent of flow rate
•Reliability, ease of use
•Universal or  class selective
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Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.

Flame Ionization Detector  (FID)

Air-Hydrogen Flame

Organic solutes pyrolyzed, produce ions and electrons
That conduct electricity through flame.

Universal for organics

High sensitivity (10-13 g/s)

Large linear response range (107)

Rugged, ease to use

Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.
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Electron-Capture Detector  (ECD)

Widely used for environmental compounds,
like halogenated organics

Constant standing current from 63Ni or other
source, highly electronegative atoms decrease
current markedly.

Selective (halogens, peroxides, quinones, nitro-)

Highly sensitive to compounds
for which it is selective

Small linear response range

Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.

GC Columns

•Open-tubular  (Capillary):
� 10-100 meters long, 250-530 mmmmm internal diameter
� 1000-2000 plates/m or  10,000-100,000 plates
� Wall-coated (WCOT) or  Support-coated (SCOT)
� Highly iner t
� Wide range of stationary phases (selectivity)

•Packed:
� Not widely used, mainly gas analysis
� 1-6 m long
� Low efficiency
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Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.

Source: Skoog, Holler, and Nieman, Principles of Instrumental Analysis, 5th edition, Saunders College Publishing.
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GC Applications

Wide range of volatile and semi-volatile organics
(probably 40-50 carbons, typically)
generally not very polar , unless der ivatize

Examples:
Environmental samples
Flavors
Not biological (fats, carbohydrates, proteins)
Drugs (including chiral)


