Lesson 6:  Speed of a Reaction
Orally:  One can often predict the relative speed of a rxn by looking at the “nature of the reactants”.  Use Olympic running analogy.
1. Exothermic rxn’s are faster than endothermic rxn’s.

Q:  Why?
A:  b/c the heat energy released in an exothermic rxn. can be recycled and used by  

      reactants as Ea.

MEMORY AID:  +/-  When ∆H = + the heat is added to the left of an equation and when the ∆H = - , the heat is added to the right side.  Notice that saying -/+ sounds incorrect.  (Refer to page 16 from Hebden).
2. 2 particle collisions are faster than 3 which is faster than 4…..  Why?  The probability of a 2 particle collision is more likely than 3 > 4…..
Orally:  Meeting people in a shopping mall analogy.

3. Those with few bonds are faster than those with multiple bonds.  Why?

It takes less activation energy for single bonds compared with 2 < 3.
Orally:  Meeting people in a shopping mall analogy.

4. Homogeneous reactions (i.e., one phase) are faster than heterogeneous rxns (2 or more phases are present – usually implies the presence of a solid).
Orally:

Q:  Describe what a homogeneous (one phase) reaction looks like.

A:  It looks like one substance, because none of the individual components can be distinguished.  e.g., one cannot distinguish the salt from the water in a salt water solution.
Q:  Why are homogeneous reactions faster?

A:  B/c all reactants are in contact with each other at the same time.

Orally:  e.g., consider a heterogeneous reaction that involves two liquids that are immiscible (like oil and water).  The reaction can only take place at the surface where the two liquids meet.
5. (aq) ions > gas > liquids > solids.  (Refer to page 8 from Hebden)

Orally:  Gases have the highest surface area so why are aqueous ions faster?
The collisions are more likely because opposite charges attract each other.
Exercise:  Predict the fastest and the slowest rxns.  Handout
Practice with relative rates

1. Which of the following is most likely to have the greatest reaction rate?
a. 2H2(g)  +  O2(g)  ----------(  2H2O(l)

b. 2Ag+(aq)  +  CrO4-2(aq)  ----------(  Ag2CrO4(s)

c. Pb(s)  +  2HCl(aq)  ----------(  PbCl2(aq)  +  H2(g)

d. CH4(g)  +  2O2(g)  ----------(  CO2(g)  +  2H2O(g)
2. Which of the following is most likely to have the greatest reaction rate?

a. 2Fe(s)  +  O2(g)  --------------(  2FeO(s)

b. CaO(s)  +  3C(s)  -----------(  CaC2(s)  +  CO(g)

c. SnO2(s)  +  2CO(g)  ------------(  Sn(s)  +  2CO2(g)

d. 2AgNO3(aq)  +  Na2CrO4(aq)  -------------(  Ag2CrO4(s)  +  2NaNO3(aq)

3. Which of the following reactions would be slowest at room temperature?
a. Zn(s)  +  S(s)  ------------(  ZnS(s)

b. Cu(s)  +  2AgNO3(aq)  ------------(  Cu(NO3)2(aq)  +  2Ag(s)

c. Pb(NO3)2(aq)  +  2KI(aq)  -----------(  PbI2(s)  +  2KNO3(aq)

d. HC2H3O2(aq)  +  KOH(aq)  ---------(  KC2H3O2(aq)  +  H2O(l)
4. Which of the following has the greatest reaction rate?
a. C(s)  +  O2(g)  -----(  CO2(g)

b. 2H2O2(l)  ------------(  2H2O(l)  +  O2(g)

c. 2Al(s)  +  3CuCl2(aq)  ------------(  2AlCl3(aq)  +  3Cu(s)

d. NaCl(aq)  +  AgNO3(aq)  ---------(  AgCl(s)  +  NaNO3(aq)
5. Rank the following reactions from fastest to slowest.
a. NH3(g)  +  HCl(g)  --------(  NH4Cl(s)

b. MgCl2(s)  +  Ca(s)  ----------(  Mg(s)  +  CaCl2(aq)

c. HCl(aq)  +  NaOH(aq)  ---------(  NaCl(aq)  +  H2O(l)

d. 2H2(g)  +  O2(g)  ----------(  2H2O(l)

