C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 14)

Name: _________________
Class: ________ (   )

Date: __________

1.
Give the balanced equation for each of the following reactions:

(a)
The reaction between BrO3-(aq) and Br-(aq) in acidic solution to give Br2(aq).


(b)
The reaction between MnO4-(aq) and SO2(g) in alkaline medium to give MnO2(s) and SO42-(aq).

2.
Construct the corresponding cell diagram for each of the following cell reactions:


(a)
3Zn(s) + Cr2O72-(aq) + 14H+(aq) ( 3Zn2+(aq) + 2Cr3+(aq) + 7H2O(l)

(b)
2KMnO4(aq) + 16HCl(aq) ( 2KCl(aq) + 2MnCl2(aq) + 8H2O(l) + 5Cl2(g)

(c)
6Fe2+(aq) + Cr2O72-(aq) + 14H+(aq) ( 6Fe3+(aq) + 2Cr3+(aq) + 7H2O(l)
3.
A convenient laboratory method for determining electrode potentials make use of a standard hydrogen electrode. Draw a labeled diagram of a hydrogen electrode.  What conditions should be maintained when a hydrogen electrode is used as a standard hydrogen electrode?  State how the conditions can be met in the laboratory.

4.
Given the following values of standard reduction potential:



Ag+(aq) + e- ( Ag(s)







E  = +0.80V



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







E  = -0.76V



2CO2(g) + 2H+(aq) + 2e- ( H2C2O4(aq)




E  = -0.49V



MnO4-(aq) + 8H+(aq) + 5e- ( Mn2+(aq) + 4H2O(l)



E  = +1.51V


Predict whether the following reactions are energetically feasible.


(a)
Ag(s) + Zn2+(aq) ( ?


(b)
H2C2O4(aq) + MnO4-(aq) / H+(aq) (
5.
Given the following standard reduction potentials, E  :



(Cr2O72-(aq) + 14H+(aq)), (2Cr3+(aq) + 7H2O(l)) | Pt(s) 


+1.33V



Cr3+(aq), Cr2+(aq) | Pt(s) 







-0.41V



Zn2+(aq) | Zn(s) 








-0.76V


Predict the products of the reaction of zinc with dichromate (VI) solution. Explain your predication.

6.
In aqueous solutions, TiO2+ is colorless.  It can be reduced to give a violet solution containing [Ti(H2O)6]3+.  This violet solution formed should be kept in a sealed vessel or handled in an inert atmosphere.  Using the following data, predict, giving a balanced equation, what will happen to the violet solution if it is not kept in a sealed vessel or not handled in an inert atmosphere.



[Ti(H2O)6]3+(aq) + e- ( [Ti(H2O)6]2+(aq)




E  = -0.37V



TiO2+(aq) + 5H2O(l) + 2H+(aq) + e- ( [Ti(H2O)6]3+(aq)


E  = +0.11V



O2(g) + 2H2O(l) + 4e- ( 4OH-(aq)





E  = +0.40V



O2(g) + 4H+(aq) + 4e- ( 2H2O(l)





E  = +1.23V
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