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Measuring Reaction Rates

1. A chemist wishes to determine the rate of reaction of zinc with hydrochloric acid. The
equation for the reaction is:

Zn(s) + 2HCl(aq) ——7 Ha(g) + ZnCly(aq)

A piece of zinc is dropped into 1.00 L of 0.100 M HCI and the following data were

obtained:
Time Mass of Zinc
Os 0.016g
4s 0.014 g
8s 0.012g
125 0.010g
16s 0.008 g
20s 0.006 g

a) Calculate the rate of reaction in grams of Zn consumed per second.

b) Calculate the rate of reaction in moles of Zn consumed per second.

c)

Rate = — (o.oobs— 0.0lbs) o _C—o-ows
(20< - Os) 20s=

Sx107y 2n/s
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What will happen to the [H+] as the reaction proceeds? decre,ase—

B x ID-bmoI Zn /5

d) What will happen to the [Cl-] as the reaction proceeds? 51"0-\1‘5 the same

2. When magnesium is reacted with dilute hydrochloric acid (HCI), a reaction occurs in which
hydrogen gas and magnesium chloride is formed.

a)

b)

c)

e)

Write a balanced equation for this reaction.
Mygeote: T T Hz + Mgl

If the rate of consumption of magnesium is 5.0 x 10° mol/s, find the rate of consumption of HCI in
moles/s.

- 2.mob Hcp -2

5.0 x IO Y motug , L0 = 1.0 %107 ms) KO
- [ mot Mg ==

If the rate of consumption of magnesium is 5.0 x 10°° mol/s, find the rate of production of H, in gls.

MoLe RATLO Ma!Hz e -ée |
RATE 6F CONSUMPTION, Mg = Rate oF Propucrion Hz = 5.0x10° mol

If the rate of consumption of magnesium is 5.0 x 10-9 mol/s, find the rate of production of H, in L/s

(at STP). '023/
5.0 x10"9mol Ha x 22.4L (l | xlD L/ Hj —
= — Hz 1.0 10,

S
If the rate of consumption of magnesium is 5.0 x 10-9 moI/s, find the mass of Mg consumed in 5.0
minutes.
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3. Butane, commonly found in lighters, easily combusts.
a) Write a balanced equation for this reaction.

2 CyHio + 1302 —> 3C0, + IOH20

b) If butane is consumed at an average rate of 0.116 grams/s, determine the rate of production of CO,
in g/s.

o"“ﬂQC*le x |mol CyHg - 8rol Cou ‘H-Ol:COz: 0.35l3
) 53.144 2rmolCythip  Imot Co, =S
6. The longer the time of reaction, the lower the rate of reaction.

7. Give some examples of situations where we might want to increase the rate of a particular reaction.

Production of gas fm a car al\"bt:\ﬁ.

Cookin

Teutral’ze stomacn acd when Yew hewe an upset Shmach.

8. Give some examples of situations where we might want to decrease the rate of a particular reaction.
Oecrease rate of Combustion when & bulding i's on e,
!
Decreace vate of rustin

oh a car,

Decrease vate 0F tounishing on silver Jewelry fete.
[}\‘s-as-H‘o-n of Lood. (Enzymes act as a Ccda.lqc-l:)

10. Give two reasons why water is effective at putting out fires. Use concepts learned in this unit so far.

~Hi0 has a high heat capac'ty Cability o absorb enemgy)
and will lower the vxn “temperature decreasing the
vate of rxn due —o less

eﬂtﬁdﬁ' ¢ Cellisions,
- H20 sepmqed on the Gve will voporize . As it dees the
Vo lum

) 1 N
ame of wabesr Vapor Is Mulh. greater than liguid H20
<0 I+ will m;place Oz. 02 | #of wﬁeclons V effechuve collisions
11. The following table relates the time and the mass of Zn during the reaction between Zn and
0.5M HNO; :

and slows
ke et
Zn(s) + 2HNO; (ag) > Hy(g) + Zn(NOs)y(aq) combustion,
Time Mass of Zn (g)
0.0s 36.2¢
60.0 5 29.6 ¢
1200’5 25.0¢
180.0's 220¢
a) Calculate the reaction rate, in g/s, from time 0 to 60 s.
RATE = — (2"1-&@-3&.257 - —b‘(Pj - O,I'a
(bb.os -0.05) bo.0s =

b) Calculate the reaction rate, in g/s, from time 120s to 180 s.

e ~25.08) 3.0
RATE  moome CEEGR 5 58:03) =-(—~5- - 0.0504
(180.0s - 120.05) l0.0s =
c) Explain why the rate in calculation "b" is less than that of calc.ulation at
Concentration Impacts reaction rates. As —the
reaction proceeds, the concentration of #M0s
will decrease. Slowing tne rate of reaction.:
Fewer HAD3 W\Dlﬁl.‘/ulf:g means  1€sS colll\Sl‘Ons whiCh
results ' fewer elective ceollisions.




