
Safety Procedures

Laboratory reactors 
and pressure vessels



Overview

• Consider the chemistry
• Barricades and ventilation
• Loading limits
• Pressure and temperature limits
• Materials of construction



Consider the chemistry

Basic safety questions

• Is the reaction exothermic?
• What by-products what will be their 

behavior?
• What maximum temperature and pressure 

will be observed?
• Under what circumstances (temperature, 

pressure and catalyzing agent) might the 
reaction run out of control?



Consider the chemistry

Violent chemical behavior

• Cautious handling of reactions which might 
release sudden surges of heat or pressure.

• Close attention must be given to any by-
products or end-products suspected to 
have explosive or detonating properties.



I didn’t know it would 
explode…

Explosions results reactions with sudden 
liberation of heat or volumes of gas or 
both.

With new or unfamiliar materials always 
advisable to run preliminary experiments 
with small volumes of reactants. 



I didn’t know it would 
explode…



Barricades and 
ventilation

• Pressure reactors should be located close 
to a laboratory hood or exhaust fan. (safe 
discharge of released gases)

• Over-pressurization can be prevented by 
safety rapture disc. (bursting rapture disc 
can damage the hearing) 

• If the shock wave of the explosion fast 
enough, it can damage the bomb before 
the rapture disc can release Barricade!



Loading limits

• Most subtle and frequently overlooked 
hazard never fill more than ¾ of its 
available space.

• Dangerous pressures can develop 
suddenly when a liquid (water) heated in a 
closed vessel.

• Maximum Allowable Water Loading 

MAWL=(0.9*Bomb Volume/Volume Multiplier at Max. Temp.)



Pressure and 
temperature limits

• Maximum temperature and pressure will 
depend on the design and the materials 
used to build the vessel.

• All materials loose strength at elevated 
temperatures Ratings must be stated in 
terms of the temperature at which it 
applies.

• Pressure Rating Factors can be used to 
convert pressure ratings to higher or lower 
temperatures.



Pressure and 
temperature limits



Materials of 
construction

• Each alloy has its own physical strength, 
temperature characteristic and unique 
resistance to certain corrosive agents.



Materials of 
construction

T316 Stainless Steel:

• Excellent material for organic systems.
• Not normally the material of choice for inorganic systems:

– At elevated temperature sulfuric phosphoric and nitric acids 
readily attack T316.

• Excellent resistance to surface corrosion with caustics, 
but above 100°C stress corrosion cracking can be 
problematic.

• Halogen salts can cause severe pitting in all stainless 
steels.

• Halogen acids attack all forms of stainless steels even at 
low temperatures and in dilute solutions. 
– A few organic acids and organic halides, under certain conditions 

can hydrolyze to form inorganic halogen acids.



Take home message

• Know the chemistry involved in your process!
• The room in which a pressure reactor is to be 

operated must be well ventilated!
• A vessel must never be filled to more than three-

fourths of its available space, calculate MAWL!
• All materials lose strength at elevated 

temperatures know the pressure limits to your 
own process!



Questions



Safety Procedures

Laboratory reactors 
and pressure vessels


	Safety Procedures
	Overview
	Consider the chemistry
	Consider the chemistry
	I didn’t know it would explode…
	I didn’t know it would explode…
	Barricades and ventilation
	Loading limits
	Pressure and temperature limits
	Pressure and temperature limits
	Materials of construction
	Materials of construction
	Take home message
	Questions
	Safety Procedures

