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Gas Chromatography (GC)

Gas chromatography is a separation technique based on partitioning analytes
between two immiscible phases: gaseous mobile phase (Carrier gas) and a
stationary solid or immobilized liquid phase (packed or hollow capillary
column).
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Gas Chromatography

¢ Good for volatile samples (up to about 250 °C)
¢ 0.1-1.0 microliter of liquid or 1-10 ml vapor
¢ Can detect <1 ppm with certain detectors

¢ Can be easily automated for injection and data analysis
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Components of a Gas Chromatograph

Gas Supply: (usually N, or He)
Sample Injector: (syringe / septum)

Column: 1/8” or 1/4” x 6-50’ tubing packed with
small uniform size, inert support coated with
thin film of nonvolatile liquid

Detector: TC - thermal conductivity
FID - flame 1onization detector



» A carrier gas is responsible for carrying the sample molecules into the

Carrier Gas

column and finally to the detector.

« Carrier gas must be: inert with the stationary phase, of high purity 99.999

%.

Tank valve
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GC Injection Techniques

» Split/split-less
* Programmed temperature vaporization (PTV) injection

 Cool-on-column (COC) injection
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Split Injector

 In the split injection mode, sample

enters the hot liner and volatilized rapidly. it R— v

control with septum control
 Vaporized sample is mixed with a é —— "
carrier gas (diluted). R T - .

|, r‘l_-'l@
» Finally, a large part of the diluted rL‘IJ [
vaporized sample is split away from the B e i
column, while a small part will enter the | (ewoe) contol
column.
e

» This mode of injection is used for
analysis of samples of high analyte
concentrations.
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Split-less Injector

 Is the split-less injection mode,

sample enter the hot liner and Infet Septum
volatilized rapidly. comrol  with septum contral
| o | —— E
 Vaporized sample is mixed with — [% = TTi— m
a carrier gas (diluted). )
et L
- Finally, all the diluted vaporized DS =p
sample enter the column. Liner Spit Soli
(closed) control
« After that, the split valve is

opened to remove residual
vapors.

 This mode of injection is used
for analysis of samples of trace
analyte concentrations (residue
analysis).



PTV injector

Syringe
needle

Baffled
Liner

* In the program temperature vaporized injector
the sample is injected in a cooled liner.

« While, the solvent will be split away. Therefore,
injection in PTV should be carried out slowly.

Sample
2 [ Analyte
Solvent

» After that, split valve closed, and beginning
ramping temperature increase (ramp PTV) to
vaporize adsorbed sample matrix and analytes
to be carried into the column
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GC-Column

Capillary columns Packed columns
Open tubular (OT)

40 -

Agilent, fundamental gas chromatography, G1176-90000 Agilent, fundamental gas chromatography, G1176-90000
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GC-Column

» A longer column will increase the resolution (selectivity), but it will
also increase analysis time, and cost.

* Reduced column internal diameter double the efficiency and leads
to better selectivity. This will increase retention time when using
isothermal separations. such columns easily contaminated and suffer
from peak broadening after routine work.

« Changes in film thickness effects retention of analyte species,
interaction with the silica tubing (increased with increasing film
thickness). Usually, thin films (0.10-0.25 pum)are used for trace
analysis.



General Settings for GC Startup program

GC Startup-1
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Y axis: 1-5 v (0-1 volt is in bright light, 4-5 volt is dark)
X axis: 0-400 seconds



Plot of GC Elution Data for
Dichloromethane and Chloroform
On 25 cm Tide Column
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Good: Peaks are smooth, well separated and elute quickly



Plot of GC Elution Data for
Dichloromethane and Chloroform
On 25 cm Tide Column
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Poor: peaks are noisy, due to flickering flame, and elute slowly.
To fix: Adjust sensor so that it is looking at the blue portion
of the flame. (Verify the flame 1s blue.)



Determination of the Amount
of Sample Components Present
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The peak height is proportional to the amount of material eluting from the column at any given time.

The area under the peak is a measure of the total amount of material that has eluted from the column.

Time (mins.)



The Gaussian curve can be approximated as triangular
in shape, to simplify area measurement.

Area=1/2 wy h
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NOTE: the height 1s measured to the top of the tangents,
which 1s above the actual curve peak.
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The End.



