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QUESTIONS
i What is the relationship between concentration of solution #1 and the reaction rate?

2. Howlong would it take for a solution made by diluting 2.5 ml of #1 with 7.5 ml of HzO to react
10 ml of #2?

& How long would it take for 5 ml of #1 to react with 5 ml of #2 and why ?
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effect of temperature on the rate of a chemical reaction.

INTRODUCTION:

All chemical reactions 20 at definite rates that depend primarily upon the nature of the
reactants, their concentration, and the temperature, m':surf?:c‘n m.yor‘::: reactants, and the presence.
or absence of catalysts or inhibitors. Many rea ich as explosions of mixtures of hydrogen and
oxygen. proceed so rapidly as to make accurate determination of their rates extremely difficult. Others,
such as the rusting of iron, take place so slowly that rate determinations are again hard to make.
However, there are many reactions, including the one to be studied in this exercise, that go at easily.

‘measurable rates.

Considering the theoretical submicroscopic structure of maer, a chemical reaction can only
occur when the atoms, ions, o molecules of the reactants are in contact. Thus, the rate of a given
reaction will depend on the frequency with which the reacting particles collide. Notall collisions
produce a chemical reaction. because they do not meef the energy requirements for that reaction, o
because the molecules are not properly aligned for a reaction.

Inthese cases, the particles merely rebound upon collision. However, any change in conditions that will

increase the number of collisions between particles should increase the rate of a reaction.
The following changes in conditions are found to increase

Experimentally, this is fc
the rate of chemical reactions

An increase in the concentrations of the reactants. Since this increases the number of particles in

a
any given volume, collisions will be more frequent
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Often. the rate of a chemical reaction doubles for each 10°C rise in temperature.
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¢ Anincrease in surface area of the particles. A lump of coal requires considerable time (o bum,
where as coal dust can produce an explosion, because of its increased surface area.

FEW COLLISIONS MORE COLLISIONS

T

of a reaction by providing a different reaction pathway with a lower

d. Catalysts increase the ra

energy barrier (activation energy).

_ NO CATALYST

WITH CATALYST

ENERGY

REACTION COORDINATE

Although all of these factors may affect a chemical reaction, an experiment can be designed in
which all of the factors but one are the same for cach tral. In this experiment, we will systematically
vary the concentration of one of the solutions, keeping all other variables constant in order to determine
the relationship between rate and concentration. Then the temperature will be varied while concentration

is held constant.
Remember that time is inversely proportion to rate:

..
'
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Bach buret on the stand is marked for each of the above solutions. It i ext
that you do not contaminate these burets. Double check the labels before adding

Use distilled water at all times (solution #3),

. Do norcontaminate buret ips.

4. Rinse test twhes thoroughly with distilled water before reuse.

‘Work in pairs 50 that one of you can begin timing the reaction as soon as the other begins mixing

the reactants.

arch buret with distilled water. Do not dismantle

ent, rinse KIOs and S

6. Atthe end of experi
stands.

‘T OF CONCENTRATION

PROCEDURE A

|
| I Fill each buret on the siand with solution that it is marked for.
2. Deliver exactly 10 mi of solution #1 into a clean dry test tube from buret.

| Deliver exactly 10 ml of solution #2 into a separate clean dry test tube.

6. Get the stopwatch ready, then mix solutions 1 and 2 by pouring back and forth between the test
tubes three times. You should begin timing the reaction as soon as you begin mixing. Stop iming
inge occurs. You may need 1o practice this a few times before proceeding.

as soon as the color cha
Repeat the above procedure using successive dilutions of solution #1 as per data chart on the

report sheet.
Calculate the reaction rate by using 100/ (time in seconds).

On the graph paper plot a graph of your reaction rates vs. concentration by using vertical.
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PROCEDURE B: DATA CHART

“Approximate
R eiture | Actual Temp. KIOs S Time (secy | Rate 1008
Room 10ml 10ml
oc 10ml 10mi

35C 10ml 10ml
65C 10ml 10ml

Questions:

I Whatis the relat

2

What would the reaction rate be at 10'C and at S0'C?

en temperature of the solutions and reaction rate?.
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~ Place 1 tube of solution #1 and 1 tube of solution #2 in water
@ Atapproximately 0'C (use ice-water)

b Atapproximately 35C

¢ Atapproximately 65C
Record room temperature and mix solutions as before. This result should
part A.
Record the exact temperature of each of the solutions before mixing it. As
are mixed, replace them in the water bath while waiting for the reaction to oceur.
Record your reading on the data chart on the report sheet.

Calculate relative rate by using (100/times in seconds)

On the graph paper. plot a graph of reaction rate vs. temperature by using the Y-
rate and the X-axis for temperature
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