[image: image1.jpg]=N/ e\ : 4
"‘ﬂ‘:’ J ;“"I :lh OCR [:hemlstl'yl\ZTsav:hurSu=





[image: image1.jpg][image: image2.jpg]



[image: image3.emf][image: image4.png]














Activity 23:   Redox reactions





Student worksheet














Questions


Balance the following equation using oxidation numbers: 


MnO4–(aq) + V2+(aq)  + H+(aq)  ( VO2+(aq)  + H2O(I) + Mn2+(aq)


5e– + MnO4–(aq)  + 8H+(aq)  ( Mn2+(aq)  + 4H2O(I)


VO2+(aq)  + H2O(I) ( VO2+(aq)  + 2H+(aq)  + e–


Use electrons to produce a balanced ionic equation from the two half-equations shown.


20.7 cm3 of manganate(VII) ions were required to react with 25 cm3 of 0.05 mol dm–3 solution of VO2+. 


Calculate the concentration of the manganate(VII) ions. 


CrO42–(aq) + 4H2O(l) + 3e– ( Cr(OH)3(s) + 5OH–(aq)


4OH–(aq) + S2O42–(aq) ( 2SO32–(aq) + 2H2O(l) + 2e–


Use electrons to produce a balanced ionic equation from the two half-equations shown.


5.	22 cm3 of waste water reacted with 50 cm3 of 0.2 M sodium dithionite (S2O42–)(aq).


Calculate the concentration of the chromate(VI) ions in the waste water.














From the examiner 


Follow all instructions carefully. 


Make and record valid observations.


Interpret the results to reach valid conclusions.


Work safely and with awareness for the safety of others.








Safety


Wear a lab coat, safety spectacles and disposable nitrile gloves.


Tie long hair back.











Data/diagram


Characteristic colours of ions in solution


MnO4–�
Mn(VII)�
Purple�
�
Mn2+�
Mn(II)�
Pale pink�
�
Fe3+�
Fe(III)�
Yellow�
�
Fe2+�
Fe(II)�
Pale green�
�
Cu2+�
Cu(II)�
Blue�
�
VO2+�
V(V)�
Yellow�
�
VO2+�
V(IV)�
Blue�
�
V3+�
V(III)�
Green�
�
V2+�
V(II)�
Lilac�
�






Analysis of results


Use the colour changes to help identify the products in each reaction.


Use gas tests to identify gaseous products.


Knowing the reactants and the identified products, construct ionic equations for each reaction.














Procedure


For each of the following reactions, record all colour changes and the results of any gas tests. 


Put 1 cm3 of potassium manganate(VII) and 1 cm3 of sulfuric acid solution into each of three test tubes. To the first add 1 cm3 of hydrogen peroxide solution. Test and identify the gas produced.


To the second, add 1 cm3 of iron(II) sulfate solution.


To the third, add 1 cm3 of potassium iodide solution and then add about 0.5 cm3 of starch solution.  


Put 1 cm3 of iron(III) chloride solution into a test tube and add a small measure of zinc powder to the solution. 


Put 1 cm3 of copper(II) sulfate solution into a test tube and add a small measure of zinc powder to the solution.


Put 3 cm3 of ammonium vanadate(V) into a test tube add a small measure of zinc powder and stir slowly. 


Put 1 cm3 of copper(II) sulfate solution into a test tube and add 1 cm3 of potassium iodide solution. Add 0.5 cm3 of starch solution. 


Put 1 cm3 of ammonium vanadate(V) into a test tube and add a small measure of sodium sulfite. 





Equipment/materials


3 cm3 0.01 mol dm–3 potassium manganate(VII) (low hazard)


1 cm3 10 vol. hydrogen peroxide (low hazard)


1 cm3 0.05 mol dm–3 iron(II) sulfate solution (low hazard)


2 cm3 0.5 mol dm–3 potassium iodide solution (low hazard)


1 cm3 0.5 mol dm–3 iron(III) chloride solution (irritant)


2 cm3 0.5 mol dm–3 copper(II) sulfate solution (low hazard)


4 cm3 0.1 mol dm–3 ammonium vanadate(V) solution (low hazard)


1 cm3 1% starch solution


3 cm3 0.5 mol dm–3 sulfuric acid solution (irritant)


Solid sodium sulfite (one spatula measure) (harmful)


Zinc powder (three spatula measures) (flammable)


Eight test tubes and test tube rack


Spatulas 


Graduated dropping pipettes 


Bunsen and safety mat


Splints








Objective				


Be able to perform simple redox reactions.


Be able to identify products and work out equations for the reactions.





�


Flammable


� EMBED PBrush  ���


Harmful/Irritant
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