Video ID: 5639 Degassing Liquids
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	1.
	0:36
	Script change 
	1.2.2
	Freeze-pump-thaw cycling is a common method utilized for the small scale degassing of liquids. The technique is performed under reduced pressure using a Schlenk line, or vacuum/inert gas double manifold.

	2.
	0:59
	
	1.3.2 (now 2.0)
	Freeze-pump-thaw degassing takes advantage of the pressure dependence of the gas’s solubility in a liquid. According to Henry’s Law, the mole fraction of a gas dissolved in a liquid is directly proportional to the partial pressure of the gas in the vapor phase. Thus, by lowering the pressure of the gas above the liquid, the solubility of the dissolved gas decreases, and is then released as bubbles.

	3.
	1:45
	
	2.1.2
	A vacuum is then applied, and the headspace above the frozen solvent evacuated. This decreases the pressure in the headspace above the liquid, thereby lowering the solubility of the dissolved gas.

	4.
	1:50
	
	2.2
	The flask is then sealed and the solvent is thawed, enabling the release of dissolved gaseous species into the headspace. The liquid is then refrozen, and the process repeated as many times as necessary.

	5.
	2:20
	
	2.4.2
	A Schlenk line consists of a dual glass manifold with multiple ports. One manifold is connected to a source of purified inert gas, and the second is connected to a vacuum pump.

	6.
	2:36
	
	2.5
	This setup makes it easy to use either inert gas or vacuum in a reaction flask without disconnecting it and risking contamination with ambient air. For more information on this system, see the video on Schlenk line.

	7.
	3:25
	
	3.2
	Secure the Schlenk flask with a clamp, and then add the desired solvent or solution. Do not use more than 50% of the volume, as an overfilled flask may shatter during the process. Close the stopcock, and ensure that any openings are sealed.

	8.
	4:02
	
	3.4
	Open the stopcock on the flask, as well as the valve connected to the vacuum line to evacuate the flask.  Once vacuum is established, close the valve.

	9.
	4:20
	
	3.5
	Open the valve to the inert gas line to fill the flask.  Once filled with inert gas, close the stopcocks on the flask and then on the line.

	10.
	4:51
	
	3.8
	Remove the flask from the liquid nitrogen Dewar. Next, seal by closing the stopcock.

	11.
	7:39
	
	4.8
	The closed flask containing the gases was removed from the system. Sparking was then conducted to simulate lightning in the primordial soup. A number of amino acids and other small organic molecules were generated.

	12.
	8:45
	
	5.1
	You’ve just watched JoVE’s introduction to the degassing of solvents using the freeze-pump-thaw technique. You should now have a better understanding of how to use this technique in a Schlenk line system. Thanks for watching!


