Name Date

Chemical Equiiibrium and
Le Chatelier's Principle

Text reference: Chapter 18, pp. 524527

Pre-Lab Discussion

In most of the chemical reactions you have studied so far, at least one of
the reactants has been “used up.” The point at which a reactant is used
up marks the end of the reaction, and the reaction is said to have “gone
to completion.” Under ordinary circumstances, the product(s) of such
reactions are not able to react to re-form the original reactants. Thus,
these are “one way" reactions. They proceed in one direction only.

the system. According to Le Chatelier's principle, when a stress is placed
On a system at equilibrium, the equilibrium will shift in the direction that

In this experiment, we will study two equilibrium systems. The equilib-
rium equation for the reversible reaction of the first system is:

Fe* + SCN~ = Fe (SCN)2+
(light brown) (red)

2Cr02~ + 2H,0* = Cr,0,*~ + 3H,0
(yellow) (orange)

site effect. ,
By studying these two systems, you should achieve 3 better under-
standing of equilibrium systems and their responses to stress.
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Purpose

Study equilibrium systems and their responses to stress as described by
Le Chatelier’s principle.

Equipment

beaker, 100-mL . dropper pipet
graduated cylinder, 10-mL marking pencil ‘
test tubes, 13X 100-mm (5) safety goggles
test tube rack lab apron or coat
Materials

0.1 M FeCl, 0.1 MK,CroO,

0.1 MKSCN 0.1 M K,Cr,0,

0.1 MKCl 1.0MHC]
distilled water 1.0 M NaOH

Safety n A

Handle the HC] and NaOH solutions with care. They are corrosive. sub-
stances and can injure the skin or eyes. Flush any spills with cold water
and report them to your teacher. Note the caution alert symbols here and
with certain steps in the “Procedure.” Refer to page xi to review the
precautions associated with each symbol. Always wear safety goggles and
a lab apron or coat when working in the lab.

Procedure
PART A

1. Using a marking pencil, number four test tubes 1 through 4
and stand the tubes in a test tube rack,

2. Measure out 5 mL of 0.1 M FeCl; and pour it into a 100-mL
beaker. Add 5 mL of 0.1 M KSCN to the same beaker. Dilute the
contents of the beaker with distilled water until the solution is
a light reddish-orange color. Divide the solution equally among
the four numbered test tubes. Set test tube 1 at one end of the
rack to be used for color comparison.

3. Using a dropper pipet, add 0.1 M FeCl; drop by drop to the
solution in test tube 2 until a color change occurs. Record your
observations in Part A of “Observations and Data.” Rinse the
pipet.

4. Repeat step 3, but instead of FeCl,, add the following solu-
tions drop by drop to the test tube indicated. Rinse the pipet
after each use.

test tube 3 0.1 M KSCN
testtube 4 . 0.1 M KCl
Record your observations. ‘

5. Discard the solutions. Wash and rinse the test tubes and

invert them in the rack to drain. -

PART B

6. Using a marking pencil, number four test tubes 5 through 8.
Stand the tubes in a rack.
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£ ) (continued)

test tube 5 and test tube 6. Rinse the graduated cylinder and
measure out 10 mL of 0.1 M K;Cr,0,. Divide this equally between
test tube 7 and test tube 8.

8. Using a dropper pipet, add 1.0 & HC] drop by drop to test
tube 5 until the color changes. Record your observations. '

g 9. Repeat step 8 with test tube 6, As soon as the color changes,

g 7. Measure out 10 mL of 0.1 M K;CrO,. Pour 5 mL each into

rinse the pipet and use it to add 1.0 M NaOH drop by drop to
the solution until the color changes again. Record your observa-
tions for this step.

- 10. Using the pipet, add 1.0 M NaOH to test tube 7 until the
color changes. Record your observations.

11. Repeat step 10 with test tube 8. As soon as the color
changes, rinse the pipet and use it to add 1.0 M HC] to the
solution until the color changes again. Record your observations.

Observations and Data
} PART A

Coler

test tube 2
test tube 3
test tube 4

PART B
Color Change

test tube 5
test tube 6

test tube 7
test tube 8

Conclusions and Questions

1. Write equilibrium equations for the reversible reactions that take place
in Part A and Part B.
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2. Using Le Chatelier’s principle, explain how the addition of FeCl; to the
solution in test tube 2 (step 3) affected the equilibrium that existed in the
solution. Give similar explanations for the addition of each of the other (

substances (step 4).

3. Using the equilibrium equation for the reaction and Le Chatelier’s prin-
ciple, explain the color changes noted in Part B. '
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