University of Manchester School of Chemistry

Procedures and Methods Sheet: 002
Distillation and Sublimation
Distillation at Atmospheric pressure as a method of purification

1.
Refer to the General Laboratory risk assessment, with special reference to the sections on handling glassware, the method of heating to be used (hotplate/heating mantle, bunsen, bath), general chemical handling, thermometers and electrical hazards.
Distillation using a rotary evaporator

1.
Refer to the General Laboratory risk assessment with special reference to the       section on Rotary Evaporators, general chemical handling and electrical hazards
2.
Ensure that the condenser of the rotary evaporator is either made of ‘safebreak’ glass or shielded with plastic mesh (polynet), which can be obtained from the main stores. 

3. 
Dreschel bottles must not be used as vacuum traps.

4. 
Before spinning the sample ensure that a good vacuum has developed in the apparatus, (if not the flask may fall off) – clip joints.

5. 
Do not hold onto the sample whilst it is revolving; failure of the flask could result in serious lacerations to the hands.

6. 
Slowly admit air or inert gas back into the apparatus after evaporation of the solvent is complete and the sample has cooled. The joint clips should still be in place and additional support provided if required.

7. 
Empty the solvent receiver after use. Do not mix halogenated and non-halogenated solvents either in the receiver or in the waste solvent bottles.

Distillation and sublimation under reduced pressure
Consult your supervisor or other responsible person must be consulted before attempting to carry out operations under a reduced pressure. The operation should have the undivided attention of the operator.

1. Refer to the General Laboratory risk assessment, with special reference to the sections on handling glassware, working under vacuum, general chemical handling and electrical hazards.
2. Ensure that all glassware to be used in the set-up is free from star cracks, fractures and chips. Only use round bottomed flasks or pear shaped flasks. ‘Quick-fit’ conical flasks are unsuitable.

3. A safety screen (or screens) should be set up so that the operator and others are adequately shielded. A fume cupboard with the front pulled down provides a shielded area for distillations under reduced pressure.

4. Use a cold trap between the pump and apparatus.

Additional requirements for distillation only

1. The vortex method, i.e. use of a magnetic stirrer bar provides the safest way of effecting small scale controlled distillation.

2. Nitrogen should be used instead of air if a bleed is deemed necessary. Decomposition and other associated hazards (see below) may occur if air is passed through the sample at elevated temperatures. Allow residues to cool and remove the cold trap before letting air into the system: hot residues occasionally explode on contact with air. Let air into all the subsystem before disconnecting.
3. When using a pig be sure to secure the collection flasks properly with joint clips as they may fall off when air is admitted back into the system after completion of the distillation.

4. When air sensitive compounds have been purified in this manner an inert gas, rather than air, should be introduced into the apparatus after completion of the distillation.
Associated hazards and precautions

1. Liquid nitrogen must be removed from traps before admitting air into the system so that condensation of liquid oxygen is avoided.

2. Vacuum lines mounted on metal frames should have the frames electrically earthed.

3. Rotating shafts, belts and pulleys on rotary vacuum pumps must be guarded.
4. All glassware must either be constructed of ‘safebreak’ material or be taped to minimise hazards of implosion. Dreschel bottles are not suitable for vacuum traps.

5. Rotary pumps should be exhausted to a fume cupboard or to a safe place if toxic or flammable vapours are emitted.

6. Oil mist filters will prevent pollution of the atmosphere and in many cases can obviate the need for a piped exhaust.
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