


Chemical reactivity hazard is “a situation with the potential for 

an uncontrolled chemical reaction that can result directly or 

indirectly in serious harm to people, property or the 

environment.” 

 Reactive chemical hazards have resulted in many 

accidents 

 Preventing reactive chemical accidents requires the 

following steps 

1. Background understanding: Case histories provide an 

understanding of the consequences, frequency, and 

breadth of reactive chemical accidents. 

      They analyzed 167 serious accidents in the U.S. 

2. Commitment, awareness, and identification of reactive        

    chemical hazards 



3. Characterization of reactive chemical hazards, Calorimeter 

 is used to acquire reaction data, and a fundamental 

 model is used to estimate important parameters to 

 characterize the reaction. 

4. Control of reactive chemical hazards: This includes 

 application of inherent, passive, active, and 

 procedural design principles 

 The reaction may occur with a single chemical, called a self 

reacting chemical (monomer),  

 or with another chemical, called interaction or 

incompatibility 



 Management, to properly identify and manage these 
hazards throughout the entire life cycle of a process 

 Flow chart  contains seven questions to help identify 
reactive chemical hazards 

 
1. Is intentional chemistry performed at your facility? 

2. Is there any mixing or combining of different substances? 
3. Does any other physical processing of substances occur in 

your facility? 
4. Are there any hazardous substances stored or handled at 

your facility? 
5. Is combustion with air the only chemistry intended at your 

facility? 
6. Is any heat generated during the mixing, phase separation, 

or physical processing of substances? 
7. Are there any specific reaction hazards that occur? 





 



Individual Chemical Hazards and Functional Groups 
 



 It is essential that the behavior of these reactions be well 

characterized prior to using these chemicals in large 

commercial reactors.  

 Calorimeter analysis is important to understand both the 

desired reactions and also undesired reactions. 

 Design control systems to remove heat from the reaction 

to prevent a runaway;  

 Design safety systems, such as a reactor relief, to 

protect the reactor from the effects of high pressure 





 Calorimetry is a method of measuring the heat transfer within 
a chemical reaction or other physical processes, such as a 
change between different states of matter. The term 
"calorimetry" comes from the Latin calor ("heat") and Greek 
metron ("measure"), so it means "measuring heat.". The  

 different calorimeters types are given below: 

 Adiabatic Calorimeters 

 Reaction Calorimeters 

 Bomb Calorimeters (Constant Volume Calorimeters) 

 Constant Pressure Calorimeters 

 Differential Scanning Calorimeters 

 

 Calorimetry is an experimental method that allows one to 
calculate the heat change in a chemical process. calorimeter is 
just a reaction vessel. 

Introduction to Reactive Hazards 
Calorimetry 



The calorimeter technology presented here was 

developed mostly in the 1970s. 

 

summarizes the commonly used calorimeters that 

are available for reactive chemicals testing. 



 Partial list of methods—many more methods are available. 

The methods are classified as inherent, passive, active or 

procedural. 






