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Chapter 4 

Lecture # 2-2

• Conditions of Special Concern for the 
Operation of Some Equipment . 

• Analysis of Important Process Conditions
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Evaluation of Reactor R-101

Three conditions of concernThree conditions of concern
High TemperatureHigh Temperature
High PressureHigh Pressure

NonNon--stoichiometricstoichiometric Feed Conditions Feed Conditions 
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Additional Information about toluene HDA reaction
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Reactor Analysis



14
Analysis of Important Process Conditions



15
Analysis of Important Process Conditions



16
Analysis of Important Process Conditions

Thermodynamic Consideration

High temperature concernHigh temperature concern
Fig 4.1 implies the Fig 4.1 implies the rxnrxn is exothermicis exothermic
For exothermic For exothermic rxnrxn, as T  , , as T  , XeqXeq

Decrease in Decrease in XeqXeq is undesirableis undesirable
Use of high T cannot be justified from Use of high T cannot be justified from 
thermodynamic point of viewthermodynamic point of view
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High pressure concernHigh pressure concern
RxnRxn stoichiometrystoichiometry shows that there are shows that there are 
equal number of reactant and product equal number of reactant and product 
moles in the HDA moles in the HDA rxnrxn..
Thus, no effect of pressure on Thus, no effect of pressure on XeqXeq
No reason to use high P from No reason to use high P from 

thermodynamic point of viewthermodynamic point of view

Thermodynamic Consideration
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Conclusions

T < 40T < 40ººC C –– Refrigeration Refrigeration 
T > 250T > 250ººC C –– Fired Heater or Furnace Fired Heater or Furnace 
T > 400T > 400ººC C –– M.O.C. Issues M.O.C. Issues 
P < 1 P < 1 atmatm –– Vacuum and Large Equipment Vacuum and Large Equipment 
P > 10 P > 10 atmatm –– Cost Cost 


	Chapter 4 �Lecture # 2-2
	Conditions of Special Concern
	Conditions of Special Concern
	Conditions of Special Concern
	Conditions of Special Concern
	Conditions of Special Concern
	Conditions of Special Concern
	Conditions of Special Concern
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Analysis of Important Process Conditions
	Conclusions

