7 Key Questions
C2.6 Chemical Reactivity

Reaction Rate linked to factors
How do we answer this question?
In Experiment 2, the only change is an increase in
temperature. An increase in temperature means an increase
in the rate of reaction.

Increased temperature increases the speed of movement of
the particles, and thus increases the frequency of collisions.
Increased temperature also increases the kinetic energy of
the particles, so the collisions that occur are more likely to be
successful (more likely to have sufficient activation energy).
So the rate of reaction is increased.

In Experiment 3, the concentration of hydrogen peroxide has
been increased. This will increase the rate of reaction
because there are more hydrogen peroxide molecules per
unit volume. This means there will be more frequent
collisions in a given time due to having more reactant
particles available to collide. This will increase the rate of
decomposition of the hydrogen peroxide.

Reaction Rate Graphs
How do we answer this question?
A: Reaction rate starts off high (steep slope) since there is a high
concentration of reactants or many Zn particles at the start, so the
frequency of collisions is highest, therefore the reaction rate is
highest.

B: As zinc and sulfuric acid react to form zinc sulfate & hydrogen gas,
the number of Zn particles decrease as it is used up. As the
concentration of this reactant drops, the frequency of collisions will
be less since there are fewer particles per unit volume to collide with
the zinc. Thus the rate of reaction starts to slow down and the
gradient of the graph becomes shallower.
C: Once all of the zinc reactant has been used up (sulfuric acid is in
excess), then the reaction will stop since there is no more zinc to
collide with the sulfuric acid and produce zinc sulfate & hydrogen gas.
Thus there will be no more hydrogen gas formed; the maximum
volume of hydrogen gas has been obtained and so the line remains
horizontal.

Equilibrium Expression
How do we answer this question?
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Since Kc = 4.32, Q  Kc, so this reaction mixture is not at
equilibrium.
This number is greater than the Kc value, 4.32, which
indicates that the reaction lies to the products side as the
larger the Kc or Q value, the greater the numerator
(products).

Equilibrium Principles
How do we answer this question?
Increasing pressure resulted in the colour fading. This was due to
the position of the equilibrium shifting in the forward direction to
counteract this change.

The system shifts in the direction of the least number of moles of
gas since this will decrease the pressure. This forms more N2O4 (g),
which is colourless, so the colour fades.
When the pressure is decreased again the system adjusts to
increase the pressure, hence shifts in the direction of a greater
number of moles, i.e. in the reverse direction, forming more NO2,
resulting in a darker colour due to the brown colour of this gas.

When the reaction container is placed in hot water, the system
will adjust so that some of the heat is used up; therefore it will
shift in the endothermic direction. In this case, the colour
darkened, indicating that this favoured the reverse reaction which
must be the endothermic direction. When the container was
cooled, the colour faded indicating that the forward reaction,
forming colourless N2O4, must be exothermic.

pH and Conductivity
How do we answer this question?
NH4Cl is a better conductor of electricity because it
completely dissolves / dissociates into ions:

NH4Cl(s)  NH4+(aq) + Cl–(aq)
(Then the NH4+ ions react in water to produce hydronium
ions, which makes it a weak acid:
NH4+(aq) + H2O() ↔ NH3(aq) + H3O+(aq)

Ethanoic acid does not dissociate before reacting with
water, so produces fewer ions than ammonium chloride,
due to the formation of ions being dependent on the
position of equilibrium, which for a weak acid like ethanoic
acid, lies to the left, resulting in only a small number of ions
being formed in this solution.
CH3COOH(aq) + H2O() ↔CH3COO–(aq) + H3O+(aq)
The ability to act as a conductor depends upon the
concentration of ions. Ammonium chloride has a greater
concentration of ions, so is a better conductor of electricity

pH and Reaction Rates
How do we answer this question?
HCl is a strong acid because it fully dissociates in water.
HCl(aq) + H2O()  H3O+(aq) + Cl–(aq) [H3O+] = 0.1mol L-1

Whereas HCOOH is a weak acid, it does not readily
dissociate in water.
HCOOH(aq) + H2O() ↔ H3O+(aq) + HCOO–(aq)
[H3O+] = 0.00398mol L–1

In the resulting solutions, HCl has a higher concentration of
H3O+, and therefore a lower pH (1) than HCOOH, which has
a lower concentration of H3O+, and therefore a higher pH
(2.4).

Both acids will react with the cleaned Mg ribbon, but with a
higher concentration of H3O+, HCl will have a faster rate of
reaction with Mg than HCOOH, as there are more H3O+ ions
available to react in a given volume.

pH Calculations
How do we answer this question?
pH

  log10 [H 3 O  ]  1.61
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