Aim: What factors affect REACTION RATE? Part2
5. The Nature of the Reactants

Remember: In a chemical reaction, 1%, "old" bonds have to break before the
atoms rearrange and form "new" bonds.

Therefore, the rate of a reaction depends on the number and the strength of the
bonds that have to be broken.

1) For example, double replacement reactions:

Demo: NaCl (ag) + AgNO3 (aqg) - NaNOj(q) + AgCI (s)

very fast reaction
NaCl ) + AgNO3 s) -2 no reaction
Why?

a) In the solid state, the salts can't react because the ions are stuck (bonded)
to each other.
b) Dissolving in water separates the ions (breaks the bonds).

H,0
NaClsy ===> Na‘@ag) + Clq)

H,O
AgNO3(s) ===> Ag'@) + NOg(aq)

c) When the solutions are mixed, all that the ions have to do is “switch
partners” and form new bonds.

2) Another example, combustion reactions:
CHa(g) +2 O2(g) ===> COz(g) + 2 H20 ()

In this case, all the C-H bonds must be broken before C-O and H-O bonds can
be formed. The same would apply for the combustion of ethane (C,He).
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Based on the #bonds that have to be broken, which would burn faster?
Ans: Methane b/c it has less bonds to break.



Again, which would burn faster, ethane or ethene?
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Ans: Ethane b/c single bonds are weaker than double bonds.

In summary,

less # bonds that have to be broken,

and/or

weaker bond strength,

faster reaction rate

NOTE: and/or b/c there is no relationship between # bonds & strength of bonds

OK, let's go to last night's review book questions. (SEE NEXT PAGE)
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Fe(s))+ CuSO4laq) — Culs) ~ FeSO4laq) The reaction occurs more slowly when a single
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{4) The powdered zinc generates more heat
energy.




