	Run Away Reactions -  Some facts



	Introduction


In the chemical process industry, raw materials are converted into commercial products. Exothermic chemical reactions can lead to a thermal runaway if the heat generation rate exceeds the heat removal rate. The runaway itself is characterised by an exponential increase in the rate of heat generation, temperature and pressure. Pressure build-up during the runaway is caused by an increasing vapour pressure of liquid components and by the production of non-condensable gases. Apart from the loss of reactor inventory due to an uncontrolled conversion process, a runaway reaction may lead to severely damaged equipment or even a physical explosion if pressure build-up inside the reactor exceeds the design pressure. 

Causes of runaway reactions


Although the possible occurrence of a runaway reaction during a cooling problem like choking of condenser used for cooling, failure of cooling water due to electrical or mechanical failure of pumps, inadequate cooling water pressure or high cooling water temperature   is widely recognised, runaway reactions can also prevail from less evident matters such as the occurrence of hot spots in a chemical reactor or reactor wall, failure of a stirrer, accumulation of reactants, loss of solvent in reflux systems, fire etc, presence of contaminants like moisture in some cases .. Apart from the occurrence of a runaway reaction during an intentional chemical conversion process, self-heating, eventually leading to a runaway reaction, may also occur as a result of thermal instability or incompatibility of materials during storage, transport or unit operations like drying.  Failure of  valves which can be used for addition of reactants at the required flow rate or discharge of hot materials in case of emergencies can also result in undesirable consequences. 
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Runaway of a diluted organic peroxide and calculated vent diameter for 1 m3 vessel. 

Assessment of runaway reaction hazards

Hazard analysis of runaway reactions is based on the identification and characterisation of hazardous materials, identification of hazardous (off-spec.) conditions and the evaluation of operability aspects. Usually, dedicated experiments are required in order to gain a sound knowledge of the conditions under which a runaway can occur or of the effects of the runaway. 

Prevention, intervention and effect reduction

Process Safety Experts like Cholamandalam AXA Risk Services Ltd. (CARS) can provide support in the prevention of runaway reactions with advice on issues such as safe operation conditions, process monitoring or intrinsically safer design. In those cases where runaway hazards cannot be eliminated, applicability of intervention techniques such as inhibitor or coolant injection can be investigated or requirements for effect reduction (usually vent requirements for pressure relief) can be determined. 

	Electrical Faults

Pharmaceutical industry or chemical industry uses a variety of flammable solvents  which can be ignited electrical fault.  Short circuits resulting in sparks, arcing, overheating of electrical cables , light fixtures etc are some of the electrical faults that resulted in fires. Inappropriate electrical fittings   in hazardous areas where specialized electrical fittings like flame proof, intrinsically safe are to  be used have also caused huge fires. In one of the bulk drug manufacturing plant in south India the electrical sub station located near the process plant with out proper segregation contributed for a huge fire loss running into Crores of Rupees.  Static charges generated by the transfer   of solvent  through  a non conducting medium  have the potential to cause fires.




