2.7 hw ms

1.
(a)
Fe2O3 + 3C  2 Fe + 3CO  (1)
or 2 Fe2O3  + 3C  4Fe + 3CO2
Fe2O3  + 2Al  2Fe + Al2O3  (1)
Fe2O3 + 3H2   2Fe + 3H2O  (1)
3

(b)
(i)
C  (1)
C cheap or abundant

or continuous process  (1)
(ii)
H2  (1)
no impurities possible or no C

or no Al2 O3 
or H2O easily removed  (1)


or H2O can’t contaminate
4

(c)
CO2  (1)
greenhouse gas or global warming  (1)
CO  (1)
toxic atmosphere or greenhouse gas  (1)
or SO2  (1) acid rain  (1)
or CaSiO3  (1) slag heaps  (1)
4

 [11]

2.
(a)
2V2O5 + 5Si  4V + 5SiO2
1

(b)
(i)
Reducing agent 
1 C or CO (1)

Equation 
Fe2O3 + 3C (CO)  2Fe + 3CO (CO2) (1)



or  WO3 (Mo) + 3H2  W (Mo) + 3H2O



CuO + H2  Cu + H2O

Reducing agent 
Al (1)
Equation 
Cr2O3 (Fe) + 2Al  2 Cr (Fe) + Al2O3 (1)
(ii)
Hazard 1 
Greenhouse effect (1)
Chemical responsible 
CO2 or CO (1)
Hazard 2 
Toxic pollution (1)
Chemical responsible
CO or SO2 or acid rain (SO2)
8

(c)
(i)
Reason 1 High energy use (electricity, temperature) (1)
Reason 2 graphite anodes used up (1)
or needs cryolite or Al2O3 needs purifying

(ii)
Reason 1 
batch process

Reason 2 
Na expensive or has to be made


Reason 3 
Ar expensive or required (1)

or Ti needs to be pure

or TiCl4 has to be made
5

(d)
Consequence 1 
Collapse of steel industry (1)

unemployment (1)

Consequence 2
or health benefit, hip and body parts available



or materials last longer, no rusting



or example of use + better property stated (aircraft etc)



or social consequence
2

[16]

3.
(a)
(i)
C + O2  CO2 (1)

(ii)
Fe2O3 + 3C  2Fe + 3CO etc (1)

Allow oxides FeO, Fe2O3, Fe3O4


2 

(b)
(i)
(Titanium) carbide is formed (1)

Allow C bonds / reacts with Ti

(ii)
Equation: TiO2 + 2C (or C)+2Cl2  TiCl4 + 2CO (or CO2) (1)

(1) All species correct
(1) Balanced equation


Condition: High temperature (1) or (700 – 1100°C)

NOT “heat”

Mark independently



4

(c)
Use of carbon: As cathode / anode / electrodes (1)


Half-equation: Al3+ +3e–  Al (1)
2

 [8]

