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Calculate the pH of a 0.10mol dm=2 solution of this acid.
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The folic acid we eat passes into the bloodstream unreacted. The pH of blood is 7.4.

Caloulate the value of% for folic acid in the bloodstream.

I
[HA]
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One of the major buffering reactions in the blood is shown below.

CO,(aq) + H,0() = HCO,(aq) + H*(aq)
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(i) Give the systematic name for HCO,~.
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Use the equilibrium to explain how the pH of the blood is buffered when a small amount
of acid is added.
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NaHCO, is soluble in water. This is because the ions are hydrated in solution.
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Draw a labelled diagram of a hydrated sodium ion, showing charges and partial charges.

[2]
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Name the interaction between the sodium ions and the water molecules.
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Complete the enthalpy cycle for the dissolving of NaHCO, by writing suitable labels in

the boxes provided.

enthalpy

NaHCO,4(s)

sum of enthalpy changes
of hydration

Na*(aqg) + HCO5(aq)

[3]
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Explain why many ionic substances are soluble in water, naming the bonds which are
made and broken.

/ In your answer you should use correct technical terms, spelled correctly.
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Ammonia is the starting material for many inorganic fertilisers and is made from nitrogen and
hydrogen.

N,(g) + 3H,(g) == 2NH,(g) AH=-92kJmol~ equation 3.1

(i) Use the data in the table below to calculate AS, for the forward reaction in
equation 3.1.
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substance S/JK-mol-1
N, +192
H, +130
NH, +192

s

ASsyS

JK-molt [2]
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Explain the sign of your answer to (i) by reference to equation 3.1.
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Calculate the value of AS,, for the forward reaction in equation 3.1 at 298K.

ASy = JK-molt [2]
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(iv) Use your calculations in
forward reaction.

to explain the effect of raising the temperature on the





image22.png
CO, + H,0 <= HCO, + H* equation 4.1
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The equilibrium in equation 4.1 is important for maintaining the pH of the blood by buffering.
For this equilibrium K, = [HCO,] [H*]/[CO,] = 4.5 x 10~ moldm3.

Calculate the concentration of carbon dioxide in a sample of blood where the pH = 7.4 and
[HCO,] = 2.5 x 102moldm3.

[cO,] . moldm= [2]





image24.png
Explain what is meant by a buffer solution and how a buffer solution works by referring to the
equilibrium in equation 4.1.
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Organic acids are weak acids in aqueous solution.
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(i) Write the equation for the ionisation of ethanoic acid.
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(ii) A solution made by dissolving ethanoic acid in pure water has a pH of 3.2.
Calculate the concentration of ethanoate ions in this solution.

answer = .moldm [2]
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Write the formula for the conjugate acid of H,PO,~.





image29.png
The phosphate buffer system operates in the internal fluids of all human cells.
A reaction involved is shown below.

H,PO,” = H* + HPOZ equation 5.1
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Write the expression for the K, for the reaction shown in equation 5.1

W]
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Galculate the pH of a 0.10moldm3 solution of H,PO,~.
K, =6.2 x 103 moldm=
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HPO,~ <= H* + HPO>2 equation 5.1

K, =62 x 108 moldm=®
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A student prepared 1.0dm3 of a pH 7.0 buffer solution based on the system shown in
equation 5.1.

The solution was prepared by dissolving Na,HPO, and NaH,PO, in deionised water.
The concentration of Na,HPO, in the prepared buffer solution was 0.10moldm-2.

Calculate the mass of solid NaH,PO, (M, 120) that the student used in preparing this buffer
solution.

mass of NaH,PO, = al4]
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(i) Calculate the entropy change of the system in equation 3.1 from the data below.

substance S%Jmol-TK-
co, +214
co +198
o, +204
2C0,(g) = 2CO(g) + O,(g) AH=+566kJmol! equation 3.1

AS% Jmol K1 [2]
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Calculate the temperature at which AS,y s zero.

ASy = AS,, + AS,, S, = —AHIT

temperature =
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Folic acid behaves as a weak acid and can be represented as HA.

(i) Write the equation for the ionisation of a weak acid HA in water.

m
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(ii) Write the terms conjugate acid and conjugate base under the appropriate formulae for
an acid-base pair in your equation. 2]
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Write the expression for the acidity constant, K, for this reaction.

K=
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K, =5.0 x 10-3mol dm=3 for this ionisation of folic acid.

Calculate pK,.

2




