C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 14)

~ Suggested Solution ~

1.
(a)
BrO3-(aq) + 5Br-(aq) + 6H+(aq) ( 3Br2(aq) + 3H2O(l)

(b)
2MnO4-(aq) + 4OH-(aq) + 3SO2(g) ( 2MnO2(s) + 3SO42-(aq) + 2H2O(l)
2.
(a)


Zn(s) | Zn2+(aq) ¦¦ [Cr2O72-(aq) + 14H+(aq)] , [2Cr3+(aq) + 7H2O(l)] | Pt(s)

(b)
Pt(s) | 2Cl-(aq) | Cl2(g) ¦¦ [MnO4-(aq) + 8H+(aq)] , [Mn2+(aq) + 4H2O(l)] | Pt(s)

(c)
Pt(s) | Fe2+(aq) , Fe3+(aq) ¦¦ [Cr2O72-(aq) + 14H+(aq)] , [2Cr3+(aq) + 7H2O(l)] | Pt(s)
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3.


	Conditions
	Maintaining the conditions

	298 K
	thermostatic bath

	H2(g) at 1 atm
	pressure gauge

	[H+(aq)] = 1 M
	using standard acid solution


4.
(a)
In that case, Ag(s) is assumed to be the reducing agent and therefore undergoes oxidation, i.e. acts as the anode.



Then Zn2+(s) acts as the cathode.



(
Ecell  = Ecathode – Eanode = -0.76 – (+0.80) = -1.56V



As Ecell < 0, the reaction is energetically not feasible.


(b)
In that case, MnO4-(aq) is assumed to be the oxidizing agent and therefore undergoes reduction, i.e. acts as the cathode.



Then H2C2O4(aq) acts as the anode.



(
Ecell  = Ecathode – Eanode = +1.51 – (-0.49) = +2.00V



As Ecell > 0, the reaction is energetically feasible and occurs spontaneously.

5.
In the reaction between Zn(s) and Cr2O72-(aq), Zn(s) acts as R.A. (anode) while Cr2O72-(aq) acts as O.A. (cathode):



Ecell = +1.33 – (-0.76) = +2.09V


As the cell e.m.f. > 0, the energetically feasible.


However, at the same time, the reaction between Zn(s) and Cr3+(aq) is also energetically feasible, because



Ecell = -0.41 – (-0.76) = +0.35V


Thus, Zn(s) reduces Cr3+(aq) to Cr2+(aq) while itself is oxidized to become Zn2+(aq).


Therefore, products of the reactions are Zn2+(aq) and Cr2+(aq)

6.
From the E  values, O2(g) is a stronger oxidizing agent than TiO2+.


Therefore, at standard conditions, 


O2(g) acts as the O.A. while [Ti(H2O)6]3+(aq) acts as the R.A.


4Ti3+(aq) + O2(g) + 2H2O(l) ( 4TiO2+(aq) + 4H+(aq)


Ecell = +1.23 – (+0.11) = +1.12V


Thus, the reaction is energetically feasible.


[Ti(H2O)6]3+(aq) will be oxidized to TiO2+(aq) in the presence of O2(g), and the violet solution will turn colorless.
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