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You will be completing a practical on the Determination of Keq by colorimetry, analysing the results and
competing an experimental report.
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The experiment will be done on Wednesday the 19" of November.
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development
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Determination of K. by colorimetry
INTRODUCTION '

In aqueous solution, Fe3*ions react with SCW ions to form the blood-red coloured FeSCN2*
ion. The equilibrium is represented by the equation:

Fe**(ag) + SCW(aq) = FeSCN%*(aq)

The colour of the solution is directly proportional to the concentration of FeSCN2* jons
present.

Later in the year, in Module 8, you will learn about the analytical technique called
colorimetry. This spectroscopic technique is used to determine the concentration of
coloured species in an aqueous sample. The absorption of light energy causes electrons in
ions or molecules to jump from a lower energy level to a higher one.

The amount of light energy absorbed is directly proportional to the concentration of the
coloured species.

In this experiment you will use a colorimeter to measure the absorbance of a standard
solution with a known concentration of FeSCN?*. The concentration of FeSCN2* ions in other
equilibrium mixtures can then be found by measuring their absorbance and comparing the 4
absorbance with the absorbance of the standard. Knowing the initial concentration of Fe3*
and SCW in each mixture, the equilibrium concentration of Fe3* and SCN- can be calculated
and a value for the equilibrium constant, Keq, tor the reaction can be determined.

AlIM

To determine the value of the equilibrium constant for the equilibrium system
involving Fe3+ ions, SCW ions and FeSCN?* ions by colorimetric analysis.

Material Hazard Control

KSCN solution | irritating to the skin and| Wear gloves, lab coat, safety

eyes glasses.
FESC_N2+ contains nitric acid and | Wear gloves, lab coat, safety
solution is irritating to the skin | glasses.

and eyes
Fe(NOs)2 irritating to eyes, Wear gloves, lab coat and safety
solution respiratory system and | glasses.

skin




Method
1 Label four test-tubes A to D.

2 Using a graduated pipette, place volumes of 0.0020mol L'* Fe(NO3)3
solution, 0.0020 mol L'? KSCN solution and water into each test-tube as
indicated in the table below. Mix each solution thoroughly with a stirring
rod. Be careful to clean and dry the stirring rod after each mixing.

Test-tube | Fe(NOs)2(aq) (ml) | ke (ag) (ml) | H20 (mi)
A 5.0 2.0 3.0
8 5.0 20 2.0
C 5.0 4.0 ' 1.0
D 5.0 5.0 0.0

3 Prepare a reference cell or 'blank’ by filling the colorimeter cell to three-quarters of its volume
with deionised water. Wipe the outside of the cell with a tissue. By following the
manufacturer's instructions, calibrate the colorimeter to read zero transmittance when no
light passes through the cell and 100% transmittance when blue light (470 nm) passes through
the blank. Use blue light for the remainder of this experiment.

4 Discard the deionised water from the cell, rinse the cell twice with the standard 0.00020 mol L*?

FeSCN?* solution and fill the cell to three-quarters of its volume. Measure the absorbance and
record the results in the Results table.

5 Repeat the procedure in step 4 to measure the absorbance of the solutions in each of test-tubes
A-D.



RESULTS

Solution Absorbance
FeSCN?

test-tube A
test-tube B
test-tube C
test-tube D

DISCUSSION

1 Write an expression for the equilibrium law for the reaction.

2 Use the following table to enter the results of the calculations in questions 3-8 below.

Test-tube

A B C D

Fe’ ] initial

S ] initial

F ] equilibrium

[
[
[FeSCNZ*] equitibrium
[
[

SCN ] equilibrium

Keg




3 Calculate the initial concentration of Fe3*in each of the test-tubes A-D and fill it in the
appropriate space in the table. The [Fe3*] in each tube is given by the expression:

0.0020 » volume of Fe(NOg ), in the tube in mL

[Fe™ Jnitiar = total volume in mL

4 Calculate the initial concentration of SCW in each of test-tubes A-D and put this in the table.
[SCW] in each tube is given by the expression:

- 0.0020 % volume of KSCN in the tube in mL
[SCN }mizia = -
total volume in mL

5 The absorbance of light by a solution is directly proportional to the concentration of the absorbing
' chemical in solution. As a result, you can calculate the concentration of FeSCN?* at equilibrium in

each test-tube by comparing the absorbance of each solution with the absorbance of the standard
solution.

2 absorbance of solution
FeSCN“" Jaquiitrium = 0.00020
: Jequitiiur absorbance of standard

6 Calculate the [Fe**] equiibrium in each of the tubes:

3 3 2+
[Fe 1L]ecx,uiiibrium = [Fe +]initias - [FQSCN ]equiiibrium

7 Calculate the [SCNT equilibrium in each of the tubes:

[SCNV]equilibrium = [SCN*]Enitiai - [FQSCNzﬂequiﬁbrium

8 Using the equilibrium law from question 1, calculate a value for the equilibrium constant, Keq, for
each set of data.




9 Calculate an average value for Keg- Comment on the reliability and accuracy of Keq determined from
each set of data.

CONCLUSION:

Write a suitable conclusion that reflects the aim.




LAB WORK

3
Calculates [Fe +] initial with more than three errors

Lab Work
Marks are deducted for unsafe practices 10
CH11/12-3 10
REPORT
Aim Written in suitable scientific language 2
12
CH11/12-7 Written not in suitable scientific language 1
Method Written in suitable scientific language 2
12
CH11/12-7 Written not in suitable scientific language 1
In a table or tables 1
Results Is ruled 1
CH11/12-3 Is correctly labelled 1 15
CH11/12-7 Has Units 1
Results are accurate and reliable 1
Discussion: 1 Keq expression is correct 2 2
CH12-12 Keq expression contains errors L
In a table or tables 1
Is ruled 1
Discussion: 2
Is correctly labelled 1 Is
CH11/12-7
Has Units L
Has all the data 1
[Fe3+] . 4
Discussion: 3 Calculates initial correctly
3 3 14
CH12-12 Calculates [F€™] initial with one error
3 2
CH11/12-5 Calculates [F€"] initial with two errors
1

Persistent




Discussion: 4

Calculates [SCNT initial correctly

Calculates [SCN-] initial with one error

CH12-12 P
CH11/12-5 Calculates [SCN'] initial with two errors
Calculates [SCNT initial with more than three errors
2
Discussion: 5 Calculates [FESCN'] eqilibrium correctly
2
CH12-12 Calculates [FESCN*'] equilibrium with one error i
2
CH11/12-5 Calculates [FeSCN +] equilibrium with two errors
2
Calculates [FESCN*] equilibrium with more than three errors
3
Discussion: 6 Calculates [Fe +] equilibrium correctly
3
CH12-12 Calculates [F€”"] equilibrium with one error p
3
CH11/12-5 Calculates [Fe™] equilibrium with two errors
3
Calculates [Fe™] equilibrium with more than three errors
3
Discussion: 7 Calculates [Fe +] equilibrium correctly
3
CH12-12 Calculates [F€] equilibrium with one error B
CH11/12-5 Calculates [Fe3+] equilibrium with two errors
3
Calculates [Fe™’] equilibrium with more than three errors
Discussion: 8 Calculates the Keq for sample A correctly
CH12-12 Calculates the Keq for sample B correctly y
CH11/12-5 Calculates the Keq for sample C correctly
Calculates the Keq for sample D correctly
PISEAESIEN, S Averages Keq Correctly
CH12-12 i
CH11/12-5 Averages Keq with errors '
Conclusion Completed
CH11/12-7 Reflects the aim 13
Written in 3 person
155
13
3
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