ANALYSIS PRACTICE QUESTION 2

Finding the enthalpy change for the decomposition of sodium hydrogencarbonate

2.3 g of sodium carbonate and 3.5 g of sodium hydrogencarbonate were each dissolved in 50 cm3 of 1.0 moldm-3 HCl. When sodium carbonate was added, the temperature rose by 4.6 °C, and when sodium hydrogencarbonate was added, the temperature fell by 6.7 °C.

a)
Write equations for the reactions between sodium carbonate and hydrochloric acid and between sodium hydrogencarbonate and hydrochloric acid.

Na2CO3 + 2HCl ( 2NaCl + CO2 + H2O


NaHCO + HCl ( NaCl + CO2 + H2O

b)
Deduce the molar enthalpy change for each reaction.

For Na2CO3 temperature change = +4.6 oC

mass used: 2.3 g

so q = (50+2.3) x 4.18 x 4.6) = 1006 J = 1.006 kJ evolved

moles of HCl = 0.05, moles of Na2CO3 = 0.0217 so HCl is in excess

so ∆H1 = 1.006/(0.0217) = -46.3 kJmol-1
For NaHCO3 temperature change = -6.7 oC

mass used: 3.5 g

so q = (50+3.5) x 4.18 x 6.7) = 1498 J = 1.498 kJ absorbed

moles of HCl = 0.05, moles of NaHCO3 = 0.0417 so HCl is in excess

so ∆H2 = 1.498/(0.0417) = +35.9 kJmol-1
c)
Draw a Hess’ Law cycle for the decomposition of sodium hydrogencarbonate and calculate the enthalpy change for the reaction.
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∆H3 = 2∆H2 - ∆H1 = 2(35.9) – (-46.3) = +118.1 kJmol-1
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