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14.4 TM Variable Oxidation States HW MS Part II

1.
C

2.
D

3.
D

4.
A

5.
B
6.
D

7.
B

8.
(a)
(i)
H2O2 (1) plus NaOH (1)

only allow if H2O2 given

Alkaline H2O2 scores (1)

Na2O2 scores (2)

(ii)
Zn (1) plus HCl/H2SO4 (1)
only allow if Zn given

Ignore conc

Not HNO3
(iii)
A named aldehyde or a correct formula clearly with an aldehyde gropup (1)
5
or Cu  Mg

(b)
(i)
Half-equation for the oxidation of H2O2
H2O2  O2 + 2H+ + 2e– (or multiple) (1)

Half-equation for the reduction of manganate(VII) ions
MnO4– + 8H+ + 5e–  Mn2+ + 4H2O (or multiple) (1)

Overall equation
2MnO4– + 5H2O2 + 6H+  2Mn2+ + 5O2 + 8H2O (1)
only allow this or multiple

(ii)
Moles MnO4– = mv/1000 = (2.82 to 2.83) × 10–4 (1)
Moles H2O2 = 2.826 × 10–4 × 5/2 (1) = (7.06 to 7.08) × 10–4
mark conseq to equation in b(i)

[H2O2] = 7.065 × 10–4 × 1000/20 (1) = (3.53 to 3.54) × 10–2

Mass = moles × Mr = 3.53 × 10–2 × 34

 = 1.2(0) (1)
7

Ignore units

Max 3 if ratio 2/5 used. (Final answers 0.19)

N.B.
Using 3:5 ratio

Moles MnO4– = (2.82 to 2.83) × 10–4 (1)

Moles [H2O2] = 2.826 × 10–4 × 5/3 (1) = (470 to 472) × 10–4

[H2O2] = 4.71 × 10–4 × 1000/20 (1) = (2.35 to 2.36) × 10–2

Mass = 0.8(0) (1) (i.e. 2 sig fig required)

[12]

9.


(a)
(i)
[Cu(H2O)6 ]2+ (1)
1
(ii)
[Cr(H2O)6 ]3+ (1)
1

(b)
(i)
MO4– (1)
1

(ii)
Cr2O72– (1)
1

(c)
(i)

purple solution / manganate(VII) in burette - permanganate, MnO4– acceptable (1)
to flask add dilute H2SO4 / (strong) acid / H+ (1)
not HCl, HNO3, CH3COOH, nor H2SO4
pipette known quantity of ethanedioate into conical flask (1)
warm ( 50°C if temperature specified) (1)
add manganate(VII) from burette until first pink/purple colour (1)
max 5

repeat until concordant results (1)
(*) if chemicals reversed mark as appropriate

(ii)
2MnO4– + 16H+ + 5C2O42–  2Mn2+ + 8H2O + 10CO2 (1)
all correct ions

balanced (1)
2

(d)
(i)
1s22s22p63s23p63d64s2 (3d64s2 can be reversed) (1)
1

(ii)
lose two 4s2 elections (1)
can lose another to give half full shell (1)
2

[14]

10.
(a)
A catalyst in the same phase/phase as the reactants
1

(b)
(i)
A reaction in which a product acts as a catalyst
1

(ii)
Mn2+ or Mn3+
1
“Self-catalysing” not allowed

(c)
(i)
2CO + 2NO  2CO2 + N2
1
or
4CO + 2NO2  4CO2 + N2
C not allowed as a product


Reducing agent CO
1

(ii)
Pt, Pd or Rh
1


Deposited on a ceramic honeycomb or matrix or mesh or sponge
1


To increase surface area of catalyst
1

(d)
(i)
Reactants cannot move on surface or products not desorbed or
1
Active sites blocked

(ii)
Reactants not brought together or 
1
No increase in reactant concentration on catalyst surface or
Reactants not held long enough for a reaction to occur or
Reactant bonds not weakened

[10]

11.

FeSO4/SO2/H2O2/Fe/stated aldehyde 1y or 2y ROH
(1)
acid or dil H2SO4 (above)
(1)
Cr2O[image: image1.wmf]–

2

7

 + 14H+ + 6Fe2+  2Cr3+ + 7H2O + 6Fe3+
(2)
or two half-equations


Zn (1) HCl or dil H2SO4
(1)
absence of air
(1)
Cr2O[image: image2.wmf]–

2

7

 + 14H+ + 4Zn  2Cr2+ + 7H2O + 4Zn2+
(2)
or two half-equations

9

[9]

12.
a)
the Cr(VI) is reduced



to +3



which is green



and then +2



which is blue







(5)

b) Colour changes to blue


Then to green


Then to violet


As the V is reduced


To +4, +3 and +2





(5)

[10]
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