
General Instrument Schematic for a Gas Chromatograph/Mass Spectrometer

From Skoog, Holler and Nieman, “Principles of Instrumental Analysis, 5 th. ed., p. 719



General Elution Problem in Gas Chromatography

From D.C. Harris, “Quantitative Chemical Analysis”, 3 rd. ed., 1991, W.H. Freeman, p. 653.
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Fig. 1 of  K. Grob, “Injection Techniques in Capillary GC”, Anal. Chem., 1994, 66 (22), 1010A.

Depiction of the most common modes of injection into GC capillary columns.



Typical Gas Chromatographic Columns

Column Inner Diameter      Column Length    Plates per       Total Plates in      Rel. Loading
Name                                                          meter               column (30m)        Capacity

______________________________________________________________________
Packed            3.2-6.4  mm 1 - 6 m 2,000               6,000 (2m) 500

Capillary* - Fused Silica Open Tubular  (FSOT) 

Megabore 0.53 mm                    10-60 m 2,340 70,000 (30m) 50

Narrow-bore     0.32 mm 10-60 m 5,000 150,000                          10 

Narrowbore 0.25 mm 10-60 m 6,400 192,000 5

Minibore 0.20 mm 10-30 m 8,000 240,000 1

Minibore 0.10 mm 10-20 m             16,000          480,000                        0.1

•Types Capillary Columns:FSOT; Wall-Coated Open Tubular (WALCOT);  Support-Coated OT
(SCOT).

______________________________________________________________________
Adapted from C.F. Poole, "The Essence of Chromatograph", Elsevier, 2003, p. 80-83 and Skoog, Holler
and Nieman, "Principles of Instrumental Analysis", 5 th. ed. 1998, Harcourt Brace & Co., p. 713.



From C.F. Poole and S.K. Poole, “Chromatography Today”, Elsevier Scientific,  p. 133

Comparison of the same water extract by packed and capillary column GC



From C.K. Poole, “The Essence of Chromatography”, Elsevier Scientific, p. 117.



Common Gas Chromatographic Detectors

Detector  Name                 Mode of Operation   Approx. Min.   Linear Dynamic
Detection Level          Range

______________________________________________________________________
Flame Ionization (FID)        Change in the conductivity of H2/air flame            2 pg/sec  (carbon)      107

Thermal Conductivity (TCD) Change in the resistance of a heated wire        400 pg/mL (propane)     105

Electron Capture (ECD)      Reduction of the ionization of a 5-500 fg/mL (lindane)   104-106

cascading radioactive emission.

Photoionization (PID)          Ionization caused by a intense UV source        0.2 pg/sec (benzene)     107

Atomic Emission (AED)     Elemental emission caused by a plasma source   0.1-20 pg/sec (element   104

Flame Photometric (FPD) Specific emission of an excited state in a flame  20 pg S/sec, 1 pg P/sec   103-104

Thermionic Emission (TED)  Enhanced ionization due to an alkali bead     0.1 pg N/sec, .01 pg P/sec   104

Mass Spectrometric (MSD) Monitoring mass/charge as a result of electron impact  10pg/sec-10ng.sec 106

________________________________________________________________________________________
Adapted from various sources and D.C. Harris, "Quantitative Chemical Analysis", 5 th. ed. 1999,
W.H. Freeman and Co., p. 691-693.



From S.K. Poole and S.A. Schuette, “Contemporary Practice of Chromatography”
1984, Elsevier Science, p. 32.



From C.K. Poole and S.K. Poole, “Chromatography Today”, Elsevier Scientific, p. 189.



Copied from C.F. Poole, “The Essence of Chromatography”, Elsevier Publishers, 2003, p. 139.

Comparing McReynolds’ (Rohrneider’s) solutes to Poole’s solvation parameter model.


