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Chapter7  Chemical Reactions

Secticn 7.4 Reaction Raltes
(nages 212-215)

This section discusses the factors that affect reaction rates.

Reading Strategy

Building Vocabulary As you read, complete the web diagram below
with key terms from this section. For more information on this
Reading Strategy, see the Reading and Study Skills in the Skills and
Reference Handbook at the end of your textbook.
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Temperature

rface area \.{\ Stirring
o SR Factors mzma_au
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Reactions Over Time
1. .DLQ L.u:rc that rﬂu_urzm over time can be expressed as a(n)

) rode.
What is a reaction rate? I—.-)m .womm@ &n g_% ﬂﬁogzw
a_uponnohbﬁbaacﬁob pear”

Factors Affecting Reaction Rates (pages 213-215)

3. Is the following sentence true or false? One way to observe the rate
ofa F\_m:o: is to observe how fast products are being formed.

4. s the 5:95.5@ sentence true or false? The rate of any reaction is a
ﬁc:mgnmw.mw wo@“ not change when the reaction conditions change.

5. Generally, an increase in temperature will LDQ\%

the reaction rate.

6. Is the following sentence true or false? Storing milk in a refrigerator

ﬁowF_ETHMD tions that would cause the milk to spoil.

7. How does an increase in surface area affect the exposure cw reactants to one
another?

There IS_more_reqCiGNt auallabledfo  —
react
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8. Why does increasing the surface area of a reactant tend to
increase the reaction rate?

S HH . N

Stirring the reactants in a reaction mixture will generally
10CYeQS8e _ _ the reaction rate.

10. Is the following sentence true or false? Increasing the
concentrati &m reactants will generally slow down a chemical

reaction,

Is the following sentence true or false? A piece of material dipped

in a concentrated dye solution wilkghange color more quickly than

in a dilute dye solution. uuL.DL

12. Why does an increase in pressure speed up the rate ofa
_mmnros involving gases?

Porticuss Collide more ofton =

13. What is a catalyst? a %OSQ Jﬁi Mbﬂ&m L
reaction wob c@.QL% mn4hg wmbﬂnom!..

It lower a Tion €
14. n:n?;:zm%w“ of the sentences that correctly :._mn@é;.

chemists use catalysts.

»

1

(ajto speed up a reaction

b. to enable a reaction to occur at a higher temperature '
c. to slow down a reaction

(d)to enable a reaction to oceur at a lower temperature

15. Is the following sentence true or false? Because a catalyst is quickly
consumed in a reaction, it must be added to the reaction mixture

over and over again to keep the reaction going,. g

16._ Identify where the catalyst V,0; should go in the formula shown

¢ @nd write it in the correct location.
—
m Va0,
250, + 0, ——> 250, 7

._
. Circle the letter of the correct answer. In the reaction represented
dw the equation 2H,0, -, 2H,0 + Q,, which substance acts as a

catalyst?
a H.O0; (b)Pt

c. H,O d. O,

~18. One way that a catalyst can lower the encrgy barrier of a reaction is

reacting particles

“by providing a surface on which the
can come together.
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5¢110 - Unit 2(5.2)

Factors Affecting the Rate of Chemical Reactions (Notes) d. Complete the following table by indicating which factor would have the greatest

impact on the rate of reaction, Choose from concentration, temperature,
surface area or catalyst. The first one has been done for you. (3 mks for
correctly completing the table)

Factors Affecting the Rate of Chemical Reactions

Directions: READ pages 272-277 in your text book BC Science 10 (McGraw-Hill Ryerson -
2008) and answer the following questions;

Scenario Factor that has the greatest .
1. On a separate piece of peper, provide definitions for the following terms; Blowing air on a campfire fo help gef if going, Impac ownﬂwmﬂnhwnﬂﬂaﬂnnnzo:.
Catalyst Catalytic Converter W Raw carrots are cut into thin slices for cooking. nﬂsanBbF
é ini 1 h
Rate of Reaction Surface Area ”_Mn.ww_nq_ﬂz is broken down in the stomach by the enzyme _ :x_ mﬁr
2. ..owmm.wmﬂmmw piece of paper, answer the following questions using COMPLETE : PM_\MNP_H_“‘MHM_M} is found, perfectly preserved, near n_ DQ;R/V.—_.@.

_ More bubbles appear when a concentrated solution of

a. Inyour own words, describe what effect cooling has on the frequency at which _ :ﬂa_..on:a__.._n on_w _.m nn_amnn:*o @ .q“n_,m_..@wa_“_c_.m strip than ﬂODQ a.ﬂa—%
particles of reactants can collide. Provide a real life example as to how we use whens slilute:solulion o. ie:ar] arn . :
temperature to alter reactions for our benefit. (2 mks for description and Exhoust from a car engine passes through a catalytic

inclusion of anzxample) converter changing most of the poisonous nitrogen 8+Q.~.£w.—l
oxides into nitrogen gas and oxygen gas.
3 : : T
b. Inyour own words, describe why an increase in concentration can result in a A dust explosion occurs in a saw mill, econtoNtrodtian

change in the rate of a reaction. Provide a real life example as to how we adjust
concentration to adjust a reaction for our benefit. (2 mks for description and
inclusien of an example)

c. Complete the following table by indicating whether each of the following
scenarios would either increase or decrease the rate of reaction. The first one

has been done for you. (4 mks for correctly completing the table) Dv O.OO _3 w S doﬁ\r.uw Q OE_J Ig -:Q+m Q@ g

Scenario Increase or Decrease 1moo+~0j Sm mg wlﬂ\ —OFEH.W i/lc

Adding heat. . Increase

Removing heat \wmﬁljm.vOﬂm K.:er\pl—p gb.—)w; M liﬂb. %—O ) Qnmvie

Adding a catalys
el dma,gm_mq T partious o they do not collice /react

Removing an enzyme ecrease BS Qlﬂgs

e R &) leeping Focd in e Fridge o kawp

Increasing the concentration of a solution #jﬁﬂqlg% n+ h@gﬂ M8~ _ | 3@

Breaking a reactant down info smaller pieces \Nncreqse \mvu _301¢DU.,3 ikt - :
— 9 Qriroetion -means  -there
Qre more particles o collide fenct
Ex) Buning woodin gir which is only
20% oxygen vs. The weny ropid (aimost
explosion) of burming woed in 100%,
XYGLN



Use the following vocabulary terms to correctly fill in the blanks.

Vocabulary
catalyst energy
catalytic converter heat
collisions rate of reaction
concentration surface area
dilute temperature
1. A freshly exposed surface of metallic sodium tarnishes almost instantly if

exposed to air and moisture, while iron will slowly turn to rust under the

same conditions, In these two situations, .Z._NEEQ/

refers to how quickly or slowly reactants turn into products.

Adding jmﬁ.il will increase the rate of reaction
because this causes the particles of the reactants to move more quickly,
resulting in more collisions and more _ €N o@h\m

Removing heat will lower the gﬁl causing the

particles of the reactants to slow down, resulting in less frequent collisions.

DDDP@BHE refers to how much solute is dissolved ina

solution. If there is a greater concentration of reactant particles present,

there is a greater chance that _(( vh {SI0NS among them will

occur. More collisions mean a higher rate of reaction.

A concentrated acid solution will react more quickly than a

dilote. acid solution because there are more molecules present,

increasing the chance of collisions.

Grains of sugar have a greater Sl m—J@E 0 Qreo. than a solid

cube of sugar of the same mass, and therefore will dissolve quicker in water.

A_cota _C. S ._1 for example an enzyme, is used to speed up
a chemical reaction but is not used up in the reaction itself.

. ¥
A hDuB—FElPBDwF in car has metallic catalysts where several

reactions occur. Carbon monoxide, which was produced in the combustion of
gasoline, is changed inte carbon dioxide and water in the presence of these
metallic catalysts.

Worksheet #2 Le Chatelier’s Principle

Describe the changes that occur after each stress is applied to the equilibrium.

Nig t 3Hyey =

Stress [N:] [H2]
. [N2] 1s increased .\|~r| A\

. [Ha] is increased - L_r ..M—.'.||

[NH;] is increased M’ )

(=)

(3]

4. Temp is increased A

o

. [Na] is decreased - 4_\ u#

6.

(=)

[H:] 15 decreased \7 @

7. [NHy]isdecreased o sy

8. Temp is decreased /—ﬁ L\
9. A catalyst is added —

Keq =
e ﬁzm.wﬁlwww
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Zwo.ﬁ () = NZONQ_ AH= + 92Kl
Shifts Shifts to Favour the
Stress [N20Oy]  [NO2] Right or Left Reactants or Products
1. [N20y] is increased \\ﬂ \ﬂl \F \mﬂ-’oacg.\w o
2.NOy] is increased » » L Keoclonts
3. Temp is increased |L.\l \7'. \N\\‘ o \ﬂl—.a_ X mﬂw i
4 NOisdecreased N b L TRegodants
5. [Ha] is decreased no. m.%mg e 3% —
6. [NO| is decreased . u—m . Wﬂni:\ lp : o .|“ —Oacﬁ.«hwm\
7. Temp is decreased Jé‘ 6‘ ~).t» S ﬂwmag%.w
4HCly + Opg = 2H0g + 2Chg +.98KJ
Shifts Shifts to Favour the
Stress [O2] [H20] [HC1] Right or Left Reactants or Products
1. [HC] is increased Vﬁ| |‘7| |1—m ? il W‘\\ ‘w D&&wi
2. [H,0] is increased _/‘ n-..q. ; AI AN : g&.‘\
3.{0;] isincreased ™ v R PmAucts.
4. Temp is increased .&al \’_m ‘.7 - P\ I
5. [Ha0)] is decreased = bl 5 2 |..|.p PO
6. [HCl ] is decreased & r o L _
7.{0z] is decreased P = N\ 1T “ o e
8. Temp is decreased W A =

9. A catalyst is added mo £-
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