Demonstration Experiment on Gas Chromatography (GC)

Demonstration Experiment: Separation and Identification of Volatile Compounds by Gas Chromatography
Objective:
To demonstrate the separation of a mixture of volatile organic compounds using gas chromatography and to interpret chromatographic data (retention time and peak area).

Principle:
Gas Chromatography is a separation technique where the components of a volatile sample are distributed between a mobile gas phase (carrier gas) and a stationary phase (usually a liquid coated on a solid support inside a column). Components are separated based on differences in volatility and interaction with the stationary phase.

Apparatus & Materials:
· Gas chromatograph with thermal conductivity detector (TCD) or flame ionization detector (FID)
· Capillary or packed GC column (e.g., non-polar column like DB-1 or polar like Carbowax)
· Syringes (1–10 µL)
· Computer with chromatography software
· Carrier gas (usually Helium or Nitrogen)
· Sample mixture: e.g., mixture of ethanol, acetone, and toluene

Chemicals:
· Ethanol (C₂H₅OH)
· Acetone (CH₃COCH₃)
· Toluene (C₆H₅CH₃)
· Methanol or other volatile solvents (optional)

Experimental Procedure:
1. Instrument Setup:
· Turn on the GC system and allow it to equilibrate (column temperature, detector, and injector).
· Set the oven temperature: e.g., start at 40°C and ramp up to 200°C at 10°C/min.
· Set detector and injector temperatures (usually ~250°C).
· Ensure carrier gas flow is stable (e.g., 1 mL/min for He).
2. Sample Preparation:
· Prepare a diluted solution of ethanol, acetone, and toluene in methanol or water.
· Load 1–2 µL of the mixture into a clean syringe.
3. Injection:
· Inject the sample into the GC injector port quickly and smoothly.
· Start the chromatographic run and record the chromatogram.
4. Observation:
· Monitor the chromatogram for peaks corresponding to each component.
· Record retention times and peak areas.

Results and Interpretation:
	Compound
	Expected Retention Time (approx.)
	Peak Area
	Remarks

	Acetone
	~2.5 min
	X
	Most volatile

	Ethanol
	~3.5 min
	X
	Moderate volatility

	Toluene
	~6.0 min
	X
	Least volatile


· Peaks are identified based on known standards.
· The area under each peak is proportional to the amount of compound.

Conclusion:
This demonstration illustrates the principle of gas chromatography, showing how volatile compounds are separated based on their interactions with the column and their boiling points. The retention time is a key parameter for qualitative analysis, and peak area is used for quantification.

Precautions:
· Ensure all fittings are leak-tight.
· Use high-purity carrier gas.
· Do not overload the column with too much sample.
· Handle volatile organic compounds in a fume hood.

