F.7 Chemistry Test 1

Chemistry and Environment

1.  (a) Describe an experimental method for determining the amount of dissolved oxygen in a
water sample.

       [Hint: In an alkaline solution, dissolved oxygen in a fresh water sample will oxidize 

             manganese(II) to the trivalent state【Maganese(III) hydroxide】.

                  


            The analysis is completed by titrating the iodine produced from potassium iodide by 

            manganese(III) hydroxide.        
                  


            Sodium thiosulphate is used as the titrant.

                  


(b)  100 ml of a pre-treated fresh water sample (dissolved oxygen is converted into iodine) is 

    titrated with standard sodium thiosulphate (0.01M), 8.50 ml of sodium thiosulphate 

    solution is required. Calculate the dissolved oxygen content in the sample in mg.dm-3
    The other portion of the same water sample is stored in the dark for 5 days and is analysed 

    in the same way, 5.52 ml of sodium thiosulphate solution is required. Calculate also the 

    dissolved oxygen content in the sample in mg.dm-3

(c)  Define ‘BOD: biochemical oxygen demand’ and hence calculate the 5 days BOD for the

    water sample in (b)

(d)  Comment on the water sample with reference to the result above. 

                                                                       (15 marks)

2. (a) (i) State the two main pollutants formed by burning sulphur-containing coal in power station.

    (ii) For each pollutant, 

(I) state one of its environmental consequences, and 

(II) suggest one measure to reduce its emission into the atmosphere.

  (b) With the help of equations, outline the chemistry of smog formation from car exhaust.

  (10 marks)

3. In an experiment to determine the SO2 level in air, 200 dm3 of an air sample, measured at 298K

  and 101 kPa pressure, was bubbled into excess H2O2 (aq) which converts the SO2 to 
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  The resulting solution was then treated with excess BaCl2 (aq) to give 0.0583g of BaSO4(s)

(a) Assuming that the air sample behave ideally, calculate the concentration of SO2 in the sample, expressing your answer

(i) in 
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(ii) in ppm by volume.  (1 kPa = 1x103 Nm-3)
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(b) (i) Explain why power stations burning fossil fuels produce a considerable amount of SO2 .

(ii) Suggest two measures to reduce the emission of SO2 from such power stations.

(10 marks)

4. In Britain, before unleaded petrols were available, 1.0x1012 dm3 (litres) of leaded petrol were 

used by vehicles in the year 1972. Each litre of petrol contained on average 0.60 g tetraethyl 

lead.

(a)  State the function of tetraethyl lead (TEL) in leaded petrol.

(b)  Calculate, in kg, the mass of lead that was emitted from car exhaust pipes in that year.

(c)  State the harmful effect of using leaded petrol.

                                                                      (8 marks)

5. Car exhaust fumes contain NO, NO2, unburnt hydrocarbons and CO as undesirable pollutants.

  In an exhaust fitted with a catalytic converter this mixture passes through a ‘honey-comb’ mesh 
coated with platinum and rhodium. These metals catalyse, by chemisorption, the reaction of these 
gases with each other. Explain

(a) Why a ‘honeycomb’ structure is used in the catalytic converter.

(b) Give two chemical equations for the reactions that involved in chemisorption.

                                                                       (7 marks)
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