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Theoretically, all chemical reactions can be reversible, meaning reactants can collide to
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Though every reaction is theoretically reversible, some reactions cannot be reversed.
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Some reactions that are not spontaneously reversible can become reversible by
manipulating conditions, such as raising the temperature, or supplying electricity.
Thus, the reverse E, becomes attainable due to the extra energy supplied to the system.
For example, certain batteries can be recharged (the reverse of discharging) by
plugging them in.

In this unit, we will study reversible reactions. An example of a spontaneously
reversible reaction: —>
p—
NAOy + energy <> 2NOyy ~~—— ©°7 ¢——
A “double arrow” is used to show that the reaction is occurring in both directions.
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The following quantitative example will be used to show what inevitably occurs whé
areversible reaction is left undisturbed.

Suppose our reaction is:
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Sketch a PE curve:

The reaction begins with 500 particles of A aind 0 particles of B. 10% of the ‘A’
collisions are effective wher 5 " collisions are effective. How is this

consistent with the PE curve?
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Things to Consider:

1. The amount of ‘A particles reacting’ can be likened to the forward reaction rate, and
the amount of ‘B particles reacting’ can be likened to the reverse reaction rate.

2. Think about how the forward and reverse rates are changing as the reaction
proceeds and why this is the case. Also think about how the amount of ‘Particles of A
are changing compared to the ‘Particles of B’, and how this is affecting the reaction
rates.

3. What role does the % of effective collisions play in the system (10% for forward vs. S
40% for reverse). +

4. Can you explain the system at the end of the experiment?

Stage 1

As a reaction begins, high [reactants] generate a fast
Note any observations and thoughts from what has developed during the reaction: forward reaction.

Stage 2 o e fespiard

A+B—) AB = equilibriurm

As the [reactants] fall so does the forward rate. Meanwhile,
the reverse rate rises along with the [products].
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As the [reactants] fall so does the forward rate. Meanwhile,
the reverse rate rises along with the [products].
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Conclusions:
If a reversible system is left undisturbed, eventually the forward and reverse rates
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Stage 3

At this point, the reaction has attained EGOVC DR IOM

The amount, or concentrations, of both reactants and products have become b
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rate, thereby establishing equilibrium.

Draw a graph that depicts the change in A particles and the change in B particles as the
reversible reaction proceeds.

Figure 2.1.2 Diagrammatic representation of
chemical equilibrium being established
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Jdraw a dashed vertical line to indicate where equilibrium was attained.

What is you start with 500 particles of B and 0 particles of A?
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Jraw a dashed vertical line to indicate where equilibrium was attained.

Back to the original system we studied with a start of 500 particles of A and 0 particles
of B. Draw a graph that shows how the forward and reverse rates change over time.
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Draw a dashed vertical line to indicate where equilibrium was attained.
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What do you see when you look at an equilibrium system at the macroscopic level
(with the naked eye)?, . _ PR I KA
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Figure 2.1.3 shows equilibrium being achieved at about t = 7 s when the
reactant and product concentrations become constant. It is important to note that the
concentrations of reactants are not equal to the concentration of products at equilibrium.
Only the forward and reverse reaction rates are equal.

Concentration vs. Time
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Figure 2.1.3 This graph shows what happens with reactant and product
concentrations as a function of time as equilibrium is established.
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Here are some general characteristics of any equilibrium system:
1. Forward and reverse rates are < ~aLAL .
2. Concentrations are __C ONSVOLNTT |
3. Macroscopic properties are _ C NS ou'\‘\*(%*cd‘\‘ )
4. Equilibrium can be attained from either direction.
5. If gases are involved, you must havea _C. (O > system.
6. Temperature must be constant. “@ %T’_\) ‘o

Assignment 1:
1. Explain the process of how equilibrium is attained. Use the reaction
2HI © Ha +I; and suppose you start with only HI. To get you started:
There are initially many HI collisions, causing an initial large forward rate. Since there are no
H, and I, molecules, the initial reverse rate is zero. However, as HI molecules continue to
collide, ...
2. Consider the following:

1. forward and reverse rates are equal

II. macroscopic properties are constant

III. can be achieved from either direction

IV. concentrations of reactants and products are equal
Which of the above are true for all equilibrium systems?

A. Tand IT only B. Iand IV only

C. 11, and IIT only D. 11, III, and IV only
3. Consider the following equilibrium:

Nag) + 2025 < 2NOx)

Equal moles of N;and O; are added, under certain conditions, to a closed container.

Which of the following describes the net change in the reverse reaction as the system
proceeds toward equilibrium?

Rate of Reverse Reaction  [NO]

A. increases increases
B. decreases increases
C. increases decreases
D. decreases decreases

4. In Hebden, read the bottom of p.38, the top of p.39, the first half of p.40, and the
bottom of p.41. Then do (on p.40 & 41) #6bcde and #7bcd
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