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Chemistry



Name: ________________________ CHEMICAL EQUILIBRIUM



Irreversible or Reversible Chemical Reactions



1.



Irreversible reactions: - those that proceed until one reactant is used up - no reverse reaction - “go to an end” Two situations:



2.



a)



Highly exothermic reactions are generally ______________ because the activation energy for the reverse reaction is so high eg: hydrocarbon combustion reactions



b)



reactions where products are removed eg: (i) if a gas forms and is released (ii) if a precipitate forms when ions unite into solid ___________



Reversible reactions: - products reform reactants - gives rise to an equilibrium where both reactants and products are present - important in chemical industries eg. Haber process: produces ammonia which is used to make nitrogenous fertilizers N2(g) + 3 H2(g)  2 NH3(g) Industrial chemists are not only concerned with controlling reaction rates, but also with manipulating the conditions of a reaction so that as much product as possible is formed.



1



Chemistry



Name: ________________________



Dynamic Equilibrium - An equilibrium where both forward and reverse reactions are occurring at equal rates - requires a ___________ ___________ where nothing leaves or enters the system - No net change in concentration of reactants or products occurs - Quantities of reactants and products are usually not equal (only the speeds of the forward and reverse reactions must be equal) - Macroscopic (observable) properties remain constant ie. constant color, pH, pressure, temperature, etc.



Establishing an Equilibrium Steps



Forward reaction



Reverse reaction



Start of reaction



Fast reaction since reactants are at their maximum concentration



Not significant, since little or no products present



As time passes



Reaction slowing down as reactants are used up



Reaction speeding up as products reform reactants



At equilibrium



Rates of forward and reverse reactions are equal



Rates of forward and reverse reactions are equal



Note: Before an equilibrium is established: 1.



The forward reaction is always faster than the reverse.



2.



The forward reaction is slowing down and the reverse reaction is speeding up.
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