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(d) A student added nitric acid to propanoic acid. A reaction took place to form an equilibrium
mixture containing two acid-base pairs.

Complete the equilibrium below and label the two conjugate acid-base pairs.

HNO, + CH,CH,COOH — .

[2]

() Finally, the student reacted an aqueous solution of propanoic acid with a reactive metal and
with a carbonate.

(i) Write an equation for the reaction of aqueous propanoic acid with magnesium.

o)

(ii)  Write an ionic equation for the reaction of aqueous propanoic acid with aqueous sodium
carbonate.

o)
[Total: 17]
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B F325 Mark Scheme June 2010
Question Expected Answers Marks ‘Additional Guidance
3a 4| ALLOW C;H fhroughout quesfion

measured pH > 1 OR [H] < 0.1 (mol d) ¥’

]

0% v

K= [H]ICH,CH,0007 OR HE v
[CH:CH:COOH] TCR:CHZCOOF]

Calculate K, from T v
0100

ALLOW [H] < [CHiCH,COOH] OR [H] < [HA]
ALLOW measured pH is higher than expected
ALLOW measured pH is not as acidic as expected
ALLOW a quoted pH value or range > 1 and <7
OR between 1and 7

ALLOW [H7] = antilog ~pH OR [H] = inverse log -pH

ALLOW [H]ATOR [H

MAl AT
W
o100

IF K, is NOT given and K, = is shown, award mark for K, also

(ie K= ;HW is automatically awarded the last 2 marks)

]

1024 = 347 x 107" (mol d) ¥

[OH]= 1010 = 0.2 (mol dr) v

34710

“ALLOW 3.467368505 10" and correct rounding 10 35 < 10~

ALLOW 028840315 and correct rounding to 0.29,
ie ALLOW 0288
ALLOW altemative approach using pOH

pOH=14-1346=0547
[OH] =105 = 0.2 (mol dm) ¥

Correct answer gets BOTH marks
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B Guestion Expected Answers Warks “Additional Guidance
< 7
Propanoic acid reacts with sodium hydroxide 'ALLOW CzHs throughout question
forming propanoate ions/sodium propanoate 'ALLOW Acding NaOH forms propanoate ionsisodium propanoate
OR (imples that the NaOH is added to the propancic acid)

CH,CH:COOH + NaOH — CH,CH:COONa + H:0 v/

‘Some propanoic acid remains

OR

propanoic acid AND propanaate (ions)

I sodium propanoate present ¥ ALLOW: weak acid AND its conjugate base/salt present
Throughout, do not penalise comments that imply that pH is constant in
presence of buffer

equilbrium: CHiCH.COOH = H* + CHiGH.CO0™Y DO NOT ALLOW HA and A” in this equilibrium expression

For description of action of buffer below,
ALLOW HAfor CHCH.COOH;  ALLOW A for CHiCH.COO™

Equiliorium responses must refer back to a written equilibrium
IF o equilbrium shown, use the equilirium as writen in expected
‘Added alkali ‘answers (which is also written on page 6 of the paper)

CH:CH.COOH reacts with added alkali
OR CH:CH;COOH + OH™ —

OR added alkalireacts with H*

ORH +OH — v

ALLOW weak acid reacts with added alkali

> CH;CH,COO™ OR Equiibrium — right

Added acid
CH,CH,COO reacts with added acid 'ALLOW conjugate base reacts with added acid
OR|[H] increases v DO NOT ALLOW salt reacts with added acid

> CH;CH:COOH OR Eqilibrium > left v

P22 Windows e Mess.. | 1.56094_ms 1 0 A v
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F325

June 2010

Question

Expected Answers

d

HNO, + CH,CH.COOH = CH,CH:COOR; + NOy ¥
acid 1 base2 acid 2 base 1 v

State symbols NOT required

ALLOW 1 AND 2 labels the other way around.

ALLOW ‘just acid" and ‘base' labels throughout i inked by lines so that
itis clear what the acid-base pairs are.

IF proton transfer is wrong way around then ALLOW 2nd mark for idea
of acid-base pairs, ie

HNO, + CH,CH.COOH = CH,CH,COO™ + HaNOy

base2  acid 1 basel acid2 v

"2CH,CH,COOH + Mg — (CH,CH:C00)Mg + Hz ¥

TGNORE state symbols
AALLOW ionic equation: 2H* + Mg > Mg™ +

IGNORE any random charges in formula of (CH,CH.COO)Mg

s long as the charges are correct (charges are treated as working)
ie. (CH,CO07):Mg OR (CH:COO),” Mg should not be penalised
However, Mg instead of Mg on the left side of equation is obviously
wrong

2H' + CO~ — H,0 +CO,
OR 2H" + COF —> H,CO,
ORH" + COZ— HCOsv

State symbols NOT required
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Bransted-Lowry acids and bases

Strong and weak aci

pH and [H{aq)]
+ Fora weak acid HA, assume:

[H'(aq)] = [A"(aq)]

‘equiibrium [HA] = undissociated [HA].

©ocr 208
‘GCE Chemistry Av2

‘Candidates shoud be able to
(@) describe an acid as a species that can
donate a proton and a base as a species that
can accept a proton (see also unit F321
113ah)
illustrate, using ionic equations, the role of H*
in the reactions of acids with metals,
carbonates, bases and alkalis (see also unit
F321:1.13g 114
describe and use the tem conjugate acid-
base pairs:
‘explain qualitatively, in terms of dissociation,
the differences between strong and weak
acids;
‘explain that the acid dissogiation constant,
K., shows the extent of acid dissociation;
deduce, for weak acids, expressions for K,
and pk;;

define pH as pH = —log[H]; [H']

=

state and use the expression for the ionic
product of water, K;

GO RTHE G 1851





image2.png
Eile Edit View History Bookmarks Tools Help

B Radio Times

& OCR > Qualfications > By type > Av. | &5 ocr_9910_kd_gee specpdt (appl

& hitp:/ /v ocr.org.uk/download/kd/ ocr 9910_kd_gce.spec.pdf

Geocaching (2 Loughborough Eecjts Wb RockSoc Forum ) Mailcom 75 EMS Mail EJ Facebook ||

- ocr chemistry

Uri il ] graze || VLEs 8 ES Active Book O, 02 Broadband - Home... O Science Lesring Hub

B

= B &) cotaborate -

E) Crete AdobePOF sing Acrbatcom | 4 PreiousPooe e Poge 54

r98 ZoomOut ® ZoomIn 75% Scrolling Pages [ OneFullPage  Find

Buffers: action, uses and calculations

+ The details of a basic buffer system are not
required

+ The H,COJHCO;" buffer is present n blood
plasma, maintaining a pH between 7.35 and
745

Neutralisation

@) calculate pH from [F*(aq)] and [H'(aq)] from
pHfor

(i) strong monobasic acids,
(i)
i

) calculate K, for a weak acid, given
‘appropriate data;

reak monobasic acids,

strong bases, using Ku;

() describe a buffer solution as a system that
minimises pH changes on addition of small
‘amounts of an acid or a base;

() state that a buffer solution can be made from
‘aweak acid and a salt of the weak acid, eg
CH:COOH/CH:COONa;

(m) explain the role of the conjugate acid-base
pair in an acid buffer solution, eg
CH,COOHICH,COO", in the control of pH;

calculate the pH of a buffer solution, from the
K, value of a weak acid and the equiibrium
concentrations of the conjugate acid-base
pair

‘explain the role of carbonic acid~

hydrogencarbonate as a buffer in the control
of blood pH;

e

(@) for acid-base fitration pH curves for strong
‘and weak acids and bases

() interpret, or sketch, their shapes,

(i) explain the choice of suitable indicators
for acid-base itrations, given the pH
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(i) explain the choice of suitable indicators
for acid-base itrations, given the pH
range of the indicator.

(@ define and use the term enthalpy change of
neutralisation and calculate enthalpy
changes from appropriate experimental
results (see also unit F322: 2.3.11g).

Practical Skills are assessed using OCR set tasks. The practical work suggested below may
be carried out as part of skill development. Centres are not required to carry out al of these
experiments:
+ Continuous monitoring of a reaction for ‘quantity’ against time graph:
CaCOYHCI: monitoring gas or mass loss; H/lz/(CH:):CO: monitoring [l using a colorimeter.
Clock reactions for determination of orders and rate constants by initial ates and rate
concentration graphs:
Todine clocks: 1/S;0¢™ or H/H;Ox/l; with S;05% (or vitamin C); Thiosulfate clock: HCIS:05*

‘The effect of temperature on reaction rates (clock reactions above are suitable).

Determination of K. for ethanoic acidlethyl ethanoate equilibrium
Use of pH meters to: measure pHs of strong and weak acids; investigate buffer solutions
Generating an acid-base ftration curve with a data logger.

oocR 208
GCE Chemisty A v2

5.2 Module 2: Energy

Find
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3 The chemicals that we call ‘acids’ have been known for thousands of years. However, modern
theories of acids have been developed comparatively recently. It wasn’t until the early 1900s that
the concept of dissociation became accepted by the scientific community and the concept of pH
was introduced.

A student carried out a series of experiments with acids and alkalis.

(a) Propanoic acid, CH,CH,COOH, is a naturally occurring weak acid. The equation for the
dissociation of propanoic acid is shown below.

CH,CH,COOH(aq) = H*(aq) + CH,CH,CO0(aq)

The student wanted to prove that propanoic acid is a weak acid. The student had access to a
pH meter and 0.100 mol dm™ propanoic acid.

*  Explain how the student could prove that propanoic acid is a weak acid by taking a single
pH measurement.

*  Show how the student could then calculate the acid dissociation constant, K, for
propanoic acid.
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(b) The student measured the pH of a solution of sodium hydroxide at 25°C.
The measured pH was 13.46.

Calculate the concentration of the aqueous sodium hydroxide.

concentration

©0cR2010

indows Lve Mess. 57551,
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(c) A student made a buffer solution by mixing an excess of propanoic acid to an aqueous
solution of sodium hydroxide at 25 °C. This buffer solution contains an equilibrium system that

B
minimises changes in pH when small amounts of acids and alkalis are added.

Explain why a buffer solution formed when an excess of propanoic acid was mixed with
aqueous sodium hydroxide.

Explain how this buffer solution controls pH when an acid or an alkali is added.

In your answer you should explain how the equilibrium system allows the buffer solution

/ to control the pH.





