@})Lﬁ CALORIMETRY 3

1 In an experiment, 0.750 g of benzene (Ce¢Hs) were completely burned in air. The heat evolved raised the
temperature of 200 g of water by 43.7°C. Use this data to calculate the enthalpy of combustion of benzene (the
specific heat capacity of water is 4.18 J g'1 K'1).

.................................................................................................................................................................. @)
(BBoF 168)

2 25.0 cm® of 2.00 mol dm™ hydrochloric acid was added to 25.0 cm? of 2.00 mol dm™ ammonia solution. The
temperature rose by 12.4°C. Calculate the enthalpy of neutralisation for this reaction. Assume that the density
of the solution is 1.00 g cm™ and the specific heat capacity of the solution is 4.18 J g'1 K.

.................................................................................................................................................................. (5)
(BBoF 169)
3 When 0.500 g of powdered iron is added to 100 cm® of 0.200 mol dm™ copper sulphate solution in an insulated
vessel, the temperature rises by 3.3°C.
Fe(s) + CuSOs(aq) — FeSOs(aq) + Cu(s)
a) Why is the iron added @s @ POWAET? ........coooiiiiiii e e e e
.................................................................................................................................................................. @)

b) Calculate the heat evolved in the reaction. The specific heat capacity of the solution can be taken as 4.18 J g'1
K, and the heat capacity of the iron can be ignored.

................................................................................................................................................................... )
c) Calculate the number of moles of iron and copper sulphate, and so state which reagent is in excess?
................................................................................................................................................................... )
d) Calculate the enthalpy change for the reaction. ...
................................................................................................................................................................... (2)
(BBoF 170)
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4 a) Write an equation to represent the AH® of butan-1-ol (C4sHeOH(l)).

b) A simple flame calorimeter was used to measure the AH®. of butan-1-ol. 0.600 g of butan-1ol was burned in a
simple lamp burner under a container of water. There was 250 g of water in the container and its temperature
rose by 19.4°C. Using the specific heat capacity of water as 4.18 J g K, calculate the enthalpy of combustion
of butan-1-ol.

................................................................................................................................................................... @)
(BBoF 171)

5 When 20.0 g of ammonium nitrate dissolves in 250 cm® of water, the temperature falls by 5.0°C. Calculate the
enthalpy change of solution of ammonium nitrate (i.e. the enthalpy change when one mole of ammonium nitrate
dissolves).

................................................................................................................................................................... ()
(BBOF 173)

(] When 0.400 g of calcium reacts with 100 cm® of 2.00 mol dm™ hydrochloric acid, the temperature rises by
12.0°C. The equation for the reaction is shown below. The specific heat capacity of the water is
4.18 Jmol K.

Ca(s) + 2HCIl(aq) — CaClx(aq) + H2(g)
a) Calculate the heat released in the reaction. ...

................................................................................................................................................................... )
(BBoF 180)
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