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Equilibrium Notes

· At equilibrium, the rates of the forward and reverse reactions become equal. The concentrations of the reactants and products do not have to be equal. 

· Once the equilibrium is established, relative amounts of reactants and products remain unchanged. Even though the amounts of reactants and products remain unchanged, the reactants and products are still converting—just at the same forward and reverse rates, so that the relative concentration is constant. This is why equilibrium is called as dynamic equilibrium.

·  If the rate of forward reaction is higher than the rate of reverse reaction, then there will be more products as compared to the reactants when the equilibrium is established and if the rate of the reverse reaction is higher than the forward reaction, then there are more reactants than products at equilibrium. This ratio of concentration of the reactants and products determines the value of K. If there are more products than reactants when equilibrium is established, value of K is larger than 1 and vice versa.
· As reactants are converted to products, the reactant concentrations drop; thus, the rate of the forward reaction decreases and rate of reverse reaction increases.
[image: image1.jpg]o el WO 4G, AGh,* RTIQ





1.General form of an equilibrium constant expression:

     aA + bB + ………. (( rR + sS + …

     Kc = [R]r [S]s / [A]a [B]b
2. K>1 Products favored (meaning more products than reactants at equilibrium)
    K<1 Reactants favored (meaning more reactants than products at equilibrium)
3. Excluded: Solids; Pure liquids; water (l)
4. If the reaction doubles, K is squared... K2
If the reaction reverses K is inversed...K-1
In a multistep reaction, multiply each K to get the overall... K1x K2x K3
If a reaction is reversed, then K’ = 1/K
For two reactions added, the overall K is given by Hess’s Law.   Koverall= K1 * K2

· The reaction quotient, Q, provides a convenient measure of the current progress of a reaction.

· Comparing Q to K allows the determination of whether the reaction is at equilibrium, or will proceed toward products or reactants to reach equilibrium.
· At equilibrium Q=K

· If Q > K, then reaction proceeds in the reverse direction to achieve the equilibrium, and if Q < K, then the reaction proceeds in the forward direction to achieve the equilibrium.
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6. Kp = Kc(RT)( n
7.  Typical Question: Given Kc and the starting concentrations of reactants, find concentrations (or pH) at equilibrium- ICE charts used to convert initial conc. to equilibrium concentrations.

8. Le Chateliers Principle: effect of changes in concentration, pressure, and temperature
9. Only changes in temperature effects the numerical value of K.

Chemical equilibrium is a dynamic, reversible state in which rates of opposing processes are equal





The current state of a system undergoing a reversible reaction can be characterized by the extent to which reactants have been converted to products. The relative quantities of reaction components are quantitatively described by the reaction quotient, Q.





Essential knowledge 6.A.4: The magnitude of the equilibrium constant, K, can be used to determine whether the equilibrium lies toward the reactant side or product side.





Essential knowledge 6.B.1: Systems at equilibrium respond to disturbances by partially countering the effect of the disturbance (Le Chatelier’s principle).


Essential knowledge 6.B.2: A disturbance to a system at equilibrium causes Q to differ from K, thereby taking the system out of the original equilibrium state. The system responds by bringing Q back into agreement with K, thereby establishing a new equilibrium state.
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