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Q1 – medium demand – grade 5
(a)

(i)

Complete and balance the equation

                .N2(g)      +     3H2(g)  +      2NH3 (g)
[2]



(ii)

Explain why the mixture is passed over iron.

Iron is a catalyst for this reaction, provides a surface for the reaction to take place on, and speeds up the rate of the reaction [1]



(iii) The higher the temperature, the faster the particles of nitrogen and hydrogen collide with each other, and so increasing the temperature increases the speed of the reaction[1]


(b) (i)
Increasing the pressure increases the yield of ammonia [1]





Increasing the temperature decreases the yield of ammonia. [1]



(ii)
High cost; potential dangers due to the high pressure [1]
Q2 – medium demand – grade 5

(a) 



iron             
1                                      



(1)

(b)         

3H2
1







(1) 

     




2NH3 
1                                                   


(1)

(c) 



a reaction in which the products reform the reactants     
1          





(1)

(d)     (i) 

increases as the pressure increases
1



(1)

         



decreases as the temperature increases
1


(1)

     

(ii) 
temperature 300oC      pressure 225 atmospheres  
1           


     

(iii) 
line drawn between 300oC and 500oC lines and is closer to 300oC line 
1






(1)

(e) 



Two from:






- more expensive plant or pipelines as they need to be thicker/stronger    
   





(1)






- greater risk of explosion / greater danger to workforce








- higher power costs for compressor
2

(f) 




lower rate of reaction / reaction takes a long time
1



(g) 



cool down the mixture of gases
1



(1)






ammonia will be the first to turn into a liquid
1


 (h) 



recycled
1










TOTAL   14

Q3 – high demand – grade 6+
(a) 




+ 189 kJ
1






(1)

(b)        (i) 

the minimum amount of energy needed to start a reaction 
1
            

     


(ii) 

line drawn from the reactants to the top of the curve
1



     


(iii) 

speeds up the reaction / makes the reaction go faster
1


(c)  

(i) 

70 % 
1                                               



(1)

     


(ii) 

70 / 100 × 300 = 210 tonnes
2




(2)

         




if incorrect one mark is awarded for the correct fraction

         




mark consequentially on the answer to (c) (i)

     


(iii) 

low rate of reaction / slow reaction

          




low temperature makes the catalyst less effective
1




