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A2 – Unit 5
CHEMISTRY
Revision

Booklet

Redox Equilibria
Transition Metals
Organic Chemistry 
Arenes, 

Nitrogen compounds

                                 and Synthesis
5.1 – Redox Chemistry
What is meant by the term redox?
Use the following half equations to write a balanced equation for the reaction between MnO4- and Fe2+.
MnO4-  +  8H+ + 5e- 
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 Mn2+ + 4H2O
Fe2+   
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 Fe3+ + e-
Describe the titration used to find the concentration of Iodine in a solution. 

Include a balanced equation.
Using redox reactions
Mg2+(aq)   +   2e-   
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   Mg(s)



Eø = -2.37V

Zn2+(aq)   +   2e-  
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   Zn(s) 



Eø = -0.76V

Cu2+(aq)   +   2e-

 EMBED Word.Picture.8  

   Cu(s) 



Eø = +0.34V

Br2(aq)
    +   2e-
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   2Br-(aq) 


Eø = +1.09V

Cl2(aq)
    +   2e-
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   2Cl-(aq) 


Eø = +1.36V

MnO4-(aq) +   5e-  +  8H+(aq)
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   Mn2+(aq)   +   4H2O(l) 
Eø = +1.51V

‘The standard electrode potential for Cu2+(aq)/Cu(s) is +0.34V’. 
What do you understand by this?

What is a standard electrode and why is one needed in order to measure electrode potentials?
Calculate Eøcell for cells made from the following standard half cells:
i) Mg2+(aq)/Mg(s) with Zn2+(aq)/Zn(s)

ii) Zn2+(aq)/Zn(s) with Cu2+(aq)/Cu(s)

iii) Br2(aq)/2Br-(aq) with Cl2(aq)/2Cl-(aq)

The Eøcell value for Mg2+(aq)/Mg(s) with Ag+(aq)/Ag(s) is 3.18V (Mg electrode -ve).  

What is Eø for Ag+(aq)/Ag(s)?
You can make Cl2 by the oxidation of Cl-. What oxidising agent, from the list above, is capable of doing this? Write an equation for the reaction.
How can Eø values be used to predict the likely spontaneity of redox reactions?

What two limitations are there to the predictions made using Eø values?
How is E øcell related to Stot?

How is E øcell related to the equilibrium constant?

Briefly describe two useful applications of electrode potentials.

5.2 – Transition Metals

What is a transition metal?
Give three characteristics transition metals.

Why do transition metals share similar properties?
Draw out ‘electrons in boxes’ and use the s p d notation to represent the electron configuration of the following atoms and ions.

(a) Sc    

(b) Sc3+    

(c) Fe2+    

(d) Fe3+    

Why is Fe3+(aq) more stable than Fe2+(aq)?

Why is Zn2+ colourless?

Describe the bonding a complex ion.

Give an example of:  a monodentate, a bidentate and a polydentate ligand.

Draw, give the shape and name the following complexes:

(a)  [Fe(H2O)6]3-



(b)  [Cu(NH3)4(H2O)2]2+



(c)  [CrCl4]-



(d)  [CuCl2]-



(e)  [Pt(NH3)2Cl2]



Explain why the complexes above, apart from[CuCl2]- , are coloured.

Explain why the complexes above have different colours.

Give an example of a ligand exchange reaction involving [CuCl4]2-. 
What observations that would be made druing the reaction.
Give an example of a deprotonation reaction involving Cr(H2O)63+. 
What observations that would be made druing the reaction.
Why is Cr(H2O)63+ more acidic than Cr(H2O)62+?

Describe the reaction between Cu(H2O)62+ and NH3.
Use the following half equations to explain why copper(I) compounds are very unstable.

Cu2+ +  e-   
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    Cu+ 

Eo = +0.15V

Cu+  +  e-   
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    Cu 

Eo = +0.52V

What colour are the following species?

Cr(OH)3(s)


Cr(H2O)67+


Ni(OH)2(s)

Fe(OH)2(s)


Fe(OH)2(s)


Mn(OH)2(s)


Zn(OH)2(s)



Describe a use for [Pt(NH3)2Cl2]

Organic Chemistry – Arenes
Describe the bonding in benzene.

Describe the evidence that supports your description above.

Explain why arenes undergo electrophilic substitution reactions rather than addition reactions.

Why are phenols often described as ‘activated arenes’?

Give an example reaction that supports this description.

Give the reagents and conditions for the reactions below.


Draw an example mechanism showing Electrophilic Substitution

Nitrogen Compounds

Why are amines classed as bases?

Why are short chained amines soluble in water?

What class of compounds are formed when amines react with acyl chlorides?

Describe how Nylon (6,6) is made.

Describe how a mixture of amino acids can be separated and identified.

What are the products from the following reactions;

R-C ≡N  + LiAlH4  (
CH3-CN + HCl + 2H2O (
CH3CH2CH(NH2)COOH (aq) + H+ (aq) ( 
CH3CH2CH(NH2)COOH (aq) + OH- (aq) ( 
CH3CH2CH(NH2)COOH(aq) + CH2(NH2)COOH(aq) (
Synthesis
Design a synthetic scheme for the following conversion.
Include the reagents and conditions needed in each step.
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Design a synthetic scheme for the following conversion.

Include the reagents and conditions needed in each step.
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Synthesis in action

Explain why organic reactions are often heated under reflux.

Draw the apparatus for heating under reflux.

Why are organic solvents added to organic reaction mixtures during purification?

Why are organic reaction mixtures washed with water during purification?

Why are organic reaction mixtures washed with sodium carbonate solution during purification?

Name a drying agent that can be used during the purification of organic reaction mixtures. 

Describe the key points involved in the purification of an organic solid.

Describe the key points involved in the purification of an organic liquid.

Describe how sensitive organic compounds can be extracted from plant materials.

What is the major advantage of using combinatorial chemistry in drug research?
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