YEAR 13 HOMEWORK EXERCISE 5 MS

Analysis

1.
Write an equation for the reaction between iron (II) ions and dichromate (VI) ions in the presence of sulphuric acid


…….6Fe+    +C2O72-  + 14H+


6Fe2+  + 2Cr3+  +7H2O  (1)  ……

2.
Identify all the concordant results in table 1 and use these to determine a mean titre for the original solution.


………………..17.50 cm3   (1)  ………………………………………………

3.
Use the answer form part 2 above to calculate the number of moles of iron (II) ions in 25 cm3 of the original solution.



Moles of dichromate 
= 
Molarity x volume  







=
0.0170 x (17.50/1000)







=
2.975 x 10-4


Moles of Fe2+


=
Moles of dichromate x 6







=
1.785 x 10-3  (1)

4.
(a)
Identify all the concordant results in table 2 and use these to determine 

a mean titre for the solution with zinc

…………23.70 cm3   (1)………………………………………………..

(b)
Calculate the total number of moles of  iron (II) and iron(III) ions present in 25 cm3 of original solution.



Moles of dichromate 
= 
Molarity x volume  







=
0.0170 x (23.5/1000)







=
4.029 x 10-4


Moles of Fe2+


=
Moles of dichromate x 6







=
2.417x 10-3  (1)

5.
Use your answers from part 3 and part 4 (b) to calculate the percentage of iron present as Fe2+ ions in the original solution.



Moles of Fe2+


=
moles of Fe2+ /Total no of moles






=
(1.785 x 10‑3/2.417 x 10-3) x100







=
73.8%

6.
Assume that the maximum errors for the apparatus used in this experiment were



Pipette

+- 0.05 cm3


Burette
(total)
+- 0.15 cm3 (from two readings and an end point error)

Calculate the maximum percentage error in using each piece of apparatus and hence the overall apparatus error.  Use the mean titre for the original mixture to calculate the in using the burette.

Pipette

=
(0.05/25) x1000



=
0.2%

Burette

=
(0.15/17.5) x 1000



=
0.86%

TOTAL 
=
1.1% 



(1)

Evaluation

1.
Comment on the consistency of the titration results given in tables 1 and 2

………….Three good results and one close in table one  ………………….. ……………Four good results in the second table   …………………………

…………..so titration technique is good  …………………………………….

2.
According to the supplier, the original solution contained iron (II) as 78.0% of the total ions present.  Calculate the difference between the value calculated in part 5 of the analysis section and the supplies value.  Express the difference as a percentage of the supplier’s value.  (If you could not complete the calculation in part 5 of the analysis section assume a value of 82.2%.  This is not the correct value).


Difference  ……….78-73.8
=4.2%  ………………………………………….


Percentage…………..(4.2/78) x 100 = 5.4% error (1)………………………..

3.
Explain why it is necessary to filter off unreacted zinc.


………..Excess zinc reacts with Cr2O72-/ Fe3+ formed in titration  (1)  ……. …………leads to inaccurate titre  (1)  ………………………………………

4.
Explain how errors could result from a filtration process


………lose some solution when filtering  …………………………………… ………..tiny zinc particles might get through  ……………………………… ……….air oxidation of iron (II)  ……………ANY TWO  …………………
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