
Vacuum Apparatus -Vacuum work can result in an implosion and the possible hazards of 

flying glass, splattering chemicals and fire. All vacuum operations must be set up and operated 

with careful consideration of the potential risks. Equipment at reduced pressure is especially 

prone to rapid pressure. Such conditions can force liquids through an apparatus, sometimes with 

undesirable consequences.  

 Personal protective equipment, such as safety glasses or chemical goggles, face 

shields, and/or an explosion shield should be used to protect against the hazards of 

vacuum procedures, and the procedure should be carried out inside a hood. 

 Do not allow water, solvents and corrosive gases to be drawn into vacuum 

systems. Protect pumps with cold traps and vent their exhaust into an exhaust 

hood. 

 Assemble vacuum apparatus in a manner that avoids strain, particularly to the 

neck of the flask. 

 Avoid putting pressure on a vacuum line to prevent stopcocks from popping out 

or glass apparatus from exploding. 

 Place vacuum apparatus in such a way that the possibility of being accidentally hit 

is minimized. If necessary, place transparent plastic around it to prevent injury 

from flying glass in case of an explosion. 

 When possible, avoid using mechanical vacuum pumps for distillation or 

concentration operations using large quantities of volatile materials.   

Vacuum Trapping  

When using a vacuum source, it is important to place a trap between the experimental apparatus 

and the vacuum source.  The vacuum trap can be as simple as an additional vacuum flask 

connected in series to the flask upon which the filtering funnel is attached.  The purpose of the 

back-up flask 

 protects the pump and the piping from the potentially damaging effects of the 

material 

 protects people who must work on the vacuum lines or system, and 

 prevents vapors and related odors from being emitted back into the laboratory or 

system exhaust. 

http://web.princeton.edu/sites/ehs/labsafetymanual/sec6c.htm


  

There have been incidents  where improper trapping caused vapor to be emitted from the exhaust 

of the house vacuum system, resulting in either re-entry into the  

building or potential exposure to maintenance workers.  Unfortunately, this type of incident is 

not the worst that can happen.  In 2001, at the University of California -  

Davis, two plumbers were injured when a house vacuum line burst after one of the plumbers 

attempted to solder a fitting on the copper line.  Results of analysis found  

evidence of copper perchlorate (an oxidizer) and acetate, which created an explosive mixture 

upon heating by the torch.  

Proper Trapping Techniques  

To prevent contamination, all lines leading from experimental apparatus to the vacuum source 

should be equipped with filtration or other trapping as appropriate.  

   

 For particulates, use filtration capable of efficiently trapping the particles 

in the size range being generated 

 For most aqueous or non-volatile liquids, a filter flask at room 

temperature is adequate to prevent liquids from getting to the vacuum 

source. 

 For solvents and other volatile liquids, use a cold trap of sufficient size 

and cold enough to condense vapors generated, followed by a filter flask 

capable of collecting fluid that could be aspirated out of the cold trap. 

 For highly reactive, corrosive or toxic gases, use a sorbent canister or 

scrubbing device capable of trapping the gas. 

Cold Traps  

For most volatile liquids, a cold trap using a slush of dry ice and either isopropanol or ethanol is 

sufficient (to -78 deg. C).  Avoid using acetone.  Ethanol and isopropanol  

are cheaper and less likely to foam.  



Liquid nitrogen may only be used with sealed or evacuated equipment, and then only with 

extreme caution.  If the system is opened while the cooling bath is still in contact  

with the trap, oxygen may condense from the atmosphere and react vigorously with any organic 

material present 

 


