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Core Practicals

Core Practical INDEX
Paper 1
Paper 2
CP1a:
Topic: 2.11 Investigate the composition of
Ink using chromatography to obtain a chromatogram of
dyes in ink.

CP5:
Topic: 5.9C A titration (Acid-Alkali) is carried out to
determine the volume of hydrochloric acid required to neutralise a
solution of unknown concentration of sodium hydroxide.

CP1b:
Topic: 2.11 Investigating the composition of
ink using distillation to separate pure water from ink.

CP6a:
Topic: 7.1 Investigate the effects of changing the
conditions of a reaction on the rates of chemical reactions by
measuring the production of a gas (hydrochloric acid and marble
chips)

CP2:
Topic: 3.6 Investigating pH the
neutralisation of acids on adding powdered calcium
hydroxide or calcium oxide to a fixed volume of dilute
hydrochloric acid.
CP3:
Topic: 3.17 Investigate the preparation of
pure, dry hydrated copper sulfate crystals starting from
copper oxide including the use of a water bath
CP4:
Topic: 3.31 Investigate the electrolysis of
copper sulfate solution with inert electrodes and
copper electrodes

CP6b:
Topic: 7.1 Investigate the effects of changing the
conditions of a reaction on the rates of chemical reactions by
observing a colour change (sodium thiosulfate and hydrochloric
acid)
CP7a:

Topic: 9.6C Identifying ions (positive) in an unknown salt

CP7b:

Topic: 9.6C Identifying ions (negative) in an unknown salt

CP8:
Topic: 9.28C Investigate the temperature rise produced in
a known mass of water by the combustion of the alcohols: ethanol,
propanol, butanol and pentanol.

Topic 2 Investigation : Composition of inks (Chromatography)
Investigate the composition of inks using simple chromatography
Method:
A Check that your chromatography paper hangs close to the bottom of the
empty beaker without touching it (as shown in the diagram).

B Take the paper out of the beaker and draw a pencil line on the paper,
about 2 cm from the bottom.
C Put a small spot of ink from each pen on your pencil line.
D Label underneath each spot with a pencil.
E Pour some water into the beaker to a depth of about 1 cm.

Apparatus
● beaker
● chromatography paper
attached to rod
● 4 black marker pens or
felt-tip pens

F Lower the chromatography paper into the beaker so that the bottom of
the paper is in the water, but the water level is below the spots.

1) Crime: Someone is writing nasty letters to people. Only
G Leave the paper in the beaker until the water reaches near the top of the one chromatogram can be made using this ink. The police
have several suspects, and have taken pens from their
paper.
houses.
H Take the paper out and immediately use a pencil to mark the location of Your task is to test the ink in the pens to see if any of them
the solvent front (the level the water has reached) before it evaporates.
match the ink used on the letter. Explain how you would do
Leave it to dry.
this. (see full answer at the back)

2.11
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Topic 2 Investigation : Composition of inks (Distillation)
Investigate the composition of inks using simple distillation.
Method:
A Set up your apparatus as
shown in the diagram.

Simple distillation:
Water and ink are heated in a test
tube, pure water boils off the mixture
at 100°C, travels down the delivery
tube and collects in the test tube.

B Adjust the Bunsen burner so
that you have a gentle blue
flame.
The air hole should be about
half open and the gas tap should Boiling tube
be about half on.
containing
C Heat the ink until it boils.
D Collect the distillate in the test
tube and note the temperature
of the vapour.

ink and
water

These investigations cover the use of a
Bunsen burner and safe handling of liquids
Delivery
tube
Test tube to
collect the
distillate
Ice water bath
is to speed
and improve
condensation

2.11

1) Did you purify the water
successfully? Explain your answer.
(see full answer at the back)
2) Explain what happened when the
ink was distilled.
In your explanation, use the following
words: boil, condenser, evaporate,
liquid, steam, temperature, vapour.
(see full answer at the back)
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Topic 3 Investigation: Acids
Investigate the change in pH on adding powdered calcium hydroxide or calcium oxide to a fixed volume of
dilute hydrochloric acid.
Method
A Use the measuring cylinder to add 50 cm3 of dilute hydrochloric acid to the
beaker.
B Estimate and record the pH of the contents of the beaker:
 Put a piece of universal indicator paper onto the white tile.
 Dip the end of the glass rod into the liquid, then tap it onto the universal
indicator paper.
 Wait 30 seconds, then match the colour to the appropriate pH on the pH colour
chart.
 Rinse the glass rod with water.
C Measure out 0.3 g of calcium hydroxide powder onto a piece of paper or a
‘weighing boat’.
D Add the calcium hydroxide powder to the beaker, stir, then estimate and record
the pH of the mixture.

E Repeat step D seven times so that you add a total of 2.4 g of calcium hydroxide
powder to the acid.

3.6
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Topic 3 Investigation: Acids
Investigate the change in pH on adding powdered calcium hydroxide
or calcium oxide to a fixed volume of dilute hydrochloric acid.
Apparatus
● eye protection
● 100 cm3 beaker
● 50 cm3 measuring cylinder
● ±0.1 g balance
● spatula
● stirring rod
● white tile
● universal indicator paper
● pH colour chart
● dilute hydrochloric acid
● calcium hydroxide powder

● graph paper

3.6

Drop solution onto
paper and compare
with the pH chart
Measure a known
volume of dilute
hydrochloric acid
into a beaker
Use a balance to
measure out a
known mass of
calcium hydroxide.
Add this to the acid.

Powdered calcium hydroxide reacts with hydrochloric
acid to produce Calcium chloride solution and water.
Ca(OH)2 (s) + 2HCl (aq) → CaCl2 (aq) + 2H2O (l)
Use a glass rod to
stir the solution.

A pH meter
can be used.

1) Explain one way to improve the
accuracy of the experiment
Accuracy depends on the quality of the measuring
apparatus and the skill of the scientists. An example
of inaccuracy in the apparatus is the scale reading. An
in accuracy by the scientist could include not reading
the bottom of the meniscus, recording the incorrect
mass, not adequately stirring in all the Calcium
hydroxide, not reading the pH chart correctly.
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Topic 3 Investigation: Copper Sulfate
Investigate the preparation of pure, dry hydrated copper sulfate crystals starting from copper oxide including the
use of a water bath.
Method:
A Pour about 20 cm3 of dilute sulfuric acid into a conical flask.

B Place the conical flask into a water bath at 50 °C and heat for
3–4 minutes to allow the acid to heat up.
C Use the spatula to add a little copper oxide to the acid and stir or swirl the contents of the flask.
D Keep repeating step C until the black powder does not disappear after stirring. (This makes sure the
copper oxide is in excess.)
E Return the mixture to the water bath for a few minutes (to make sure there is no more acid left).

Copper (II) oxide.

F Filter the mixture into a beaker and pour into an evaporating basin.

G. Place the evaporating basin on top of a beaker half full of water. Heat the beaker, evaporating
basin and contents using a Bunsen burner on a blue flame.
H Heat until about half of the water has evaporated. Then allow the evaporating basin to cool.
I When cool, transfer the solution to a Petri dish or watch glass and leave for a few days to allow the
water to evaporate.
J Observe the shape and colour of the copper sulfate crystals formed.

Copper sulfate Crystals
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Topic 3 Investigation: Copper Sulfate
Investigate the preparation of pure, dry hydrated copper sulfate crystals starting from copper oxide including the
use of a water bath.

Steps: A-E

Steps: G-H

Dilute
sulfuric acid
(warmed
using a water
bath)

Place the
evaporating basin
on top
of a beaker half
full of water.

+ Base

Salt

Steps: I-J

The solution is
filtered to
remove
unreacted
copper (II) oxide.

Transfer to
petri dish
and leave
for a few
days.

Considering your results
1) Why would this be considered a neutralisation reaction.
(see full answer at the back)

A Neutralisation Reaction

Acid

Steps: F

+ Water

2) State why you need to be sure excess copper oxide is
added in step D.
(see full answer at the back)
3) What is the importance of the water basin?
(see full answer at the back)

3.17

8

Topic 3 Investigation: Electrolysis
Investigate the electrolysis of copper sulfate solution with inert electrodes and copper electrodes
A Select two pieces of copper foil to use as electrodes and clean them with emery paper.
Label one of the electrodes as ‘anode’ and the other as ‘cathode’.
B Measure and record the mass of each electrode.
C Half fill the beaker with copper sulfate solution.
D Set up the circuit as shown in diagram A.
E Turn the power on and adjust the variable resistor to give a current of 0.2 A. Record the
current. Leave the power on for 20 minutes, adjusting the variable resistor, if necessary, to
keep the current constant.
Copper Foil
F Turn off the power and remove the electrodes from the beaker.
Electrode
Cathode (-)
G Gently rinse the electrodes with distilled water then dip them
into propanone. Remove the electrodes from the propanone and
gently shake them until the propanone evaporates.
H Measure and record the masses of the dry electrodes.

Electrolyte
(Copper sulfate:
ionic solution)

6.V d.c. supply

Copper Foil
Electrode
Anode (+)

Beaker

I Repeat the experiment using currents of 0.3 A, 0.4 A and 0.5 A.

3.31
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Topic 3 Investigation: Electrolysis
Investigate the electrolysis of copper sulfate solution with inert electrodes and copper electrodes
With inert carbon (graphite) electrodes, the anode does not
lose mass and product formed is oxygen

1) Why do we use propanone for cleaning?

The following half equations describe what happens at the
two electrodes:

Propanone also known as Acetone is a solvent (able to dissolve
other substances) They are volatile liquids to tend to evaporate
easily - change from a liquid to a gas and therefore help with the
process of drying and cleaning off any other substances.

At the cathode: Cu2+ + 2e- → Cu
(reduction: RIG – reduction is gain of electrons)

2) Why do we record the mass of the electrodes before and
after the experiment?

At the anode: Cu → Cu2+ + 2e–
(oxidation: OIL – oxidation is loss of electrons)

To see if there is a change in mass of each electrode. The anode
loses mass as copper dissolves, and the cathode gains mass as
copper is deposited.

Mass of Anode

3.31

Mass of Cathode

Note: This process is used in purification of impure copper to
pure copper where the anode is made from impure copper.
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Topic 5 Investigation: acid-alkali titration
Method:
A Place a funnel in the top of the burette, then rinse and fill the burette with the dilute hydrochloric acid.
B Fill the jet below the tap by running some acid out of the burette, then remove the funnel from the top of the burette.
Record the initial reading on the burette.
C Following instructions from your teacher, use the pipette filler to rinse and fill the pipette to the 25.0 cm 3 mark with the
sodium hydroxide solution.
D Empty the sodium hydroxide solution from the pipette into a conical flask.
E Add a few drops of methyl orange to the conical flask until the solution is yellow, then place the flask on a white tile
under the burette.

F Add the hydrochloric acid to the sodium hydroxide solution in small portions while swirling the conical flask.
G Stop adding the hydrochloric acid when the indicator turns a peach/orange colour. Record the burette reading. This
is the rough titration to give you an approximate volume of hydrochloric acid needed. If the indicator turns pink, you have
added too much hydrochloric acid.
H Repeat steps A–E (except for rinsing the burette and pipette). Add hydrochloric acid to the sodium hydroxide until you
have used 1 cm3 less than in the rough titration. Use a wash bottle of distilled/deionised water to rinse the tip of the
burette with a little water to make sure no hydrochloric acid is left there. Then add hydrochloric acid drop by drop until
the solution in the flask is peach/orange. Record the burette reading.
I Repeat step H until you have two concordant results within 0.2 cm3 of each other.

5.9 (C) 5.10 (H) (C)
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Topic 5 Investigation: acid-alkali titration
Use a pipette to measure a fixed
volume alkali into a conical flask
Vol NaOH /cm3

The equation
hydrochloric acid and sodium hydroxide
is:

HCl + NaOH → NaCl + H2O
1) Calculate the mean of the concordant results
(results that are within 0.2 cm3 of each other).
2) Calculate the number of moles of sodium
hydroxide in 25.0 cm3 of 0.10 mol dm−3 sodium
hydroxide solution. Use the formula:
number of moles of solute = volume of solution (dm3) ×
concentration (mol dm−3) Remember to convert the
volume in cm3 to dm3 by dividing by 1000.

Titration of 40,000cm3 of
0.100M HCl with
0.100 M NaOH

5.9 (C) 5.10 (H) (C)

Record the results
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Topic 7 Investigation : Rates of Reaction (Gas)
Investigate the effects of changing the conditions of a reaction on the rates of chemical reactions by:
a. Measuring the production of a gas (in the reaction between hydrochloric acid and marble chips
b. Observing a colour change (in the reaction between sodium thiosulfate and hydrochloric acid

7.1 7.2
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Topic 7 Investigation : Rates of Reaction (Acid)
Investigate the effects of changing the conditions of a reaction on the rates of chemical reactions by:
a. Measuring the production of a gas (in the reaction between hydrochloric acid and marble chips
b. Observing a colour change (in the reaction between Sodium thiosulfate and Hydrochloric acid)
Factors that can be changed include:
Concentration of acid / temperature
and the surface area of the marble
chips
Use different concentrations of
Hydrochloric acid and Sodium
Thiosulfate. See how long it takes
for the cross to ‘disappear’.

Look from above
the beaker
Sodium Thiosulfate
and Hydrochloric
acid solution

Graph of concentration of Na2S2O3
against 1/time

Beaker
Stop watch

Measuring
cylinder
Cross on white
paper

7.1 7.2
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Topic 9 Core Practical – Testing for metal ions
Identify the ions in unknown salts, using the tests for the specific cations and anions in 9.2C, 9.3C, 9.4C, 9.5C
A. Using a dropping pipette, fill a test tube to a depth of about
2cm with one of the 5 known solutions containing Al3+, Ca2+,
Cu2+, Fe2+ or Fe3+ ions.

D. If a white precipitate is obtained in step C, add more sodium
hydroxide solution until the test tube is about half full.
Observe and record whether the precipitate disappears to
leave a colourless solution

F. Compare your results with the results obtained for an
unknown metal ion solution
With Aluminium a clear solution is formed.

9.6(C) 9.7(C)

Sodium
ions:
Na+
yellow
flame

Potassium
ions:
K+
lilac flame

Copper
ions:
Cu2+
blue-green
flame

Al3+

Ca2+

Cu2+

Fe2+

Fe3+

Tests for cations:

E. Repeat steps A-D for other known solutions

Lithium
ions:
Li+ a red
flame

Flame tests

C. Observe and record the colour of the precipitate

+ sodium hydroxide

B. Using a different dropping pipette, add a few drops of
sodium hydroxide solution to the tube. Hold the test tube
near the top and shake gently from side-to-side.

Calcium
ions:
Ca2+
orangered flame
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Topic 9 More Tests for non-metal ions

9.1(C) 9.4(C) 9.5(C)

ion

test

outcome

Carbonat
e ion:
CO32-

Add dilute
hydrochloric
acid. Test the
bubbles
formed with
limewater

Carbon dioxide
bubbled through
limewater will
turn limewater
cloudy.

Sulfate
ion:
SO42-

Add dilute
hydrochloric
acid and
barium
chloride
solution

A white ppt. of
insoluble barium
sulfate is formed

Chloride
ions
Bromide
ions
Iodide
ions:
Cl-, Br-, I-

Add silver
nitrate
solution

Cl-: white ppt.
Br-: very pale
cream ppt.
I-: very pale
yellow ppt.
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Practical Precautions

Non-metal ions cont.

Metals ions cont.
Alcohols

1) Silver carbonate and barium
carbonate are insoluble solids. Suggest
an explanation for why dilute acids are
added to the test solutions in steps B
and F

1) Explain why step D is needed to identify certain metal ions in solution.
It allows you to determine the colours of known ions in solution. You are then
able to identify the ion when the same colour is produced for an unknown
solution.
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Topic 9 Investigation: combustion of alcohol
Core Practical: Investigate the temperature rise produced in a
known mass of water by the combustion of the alcohols
ethanol, propanol, butanol and pentanol

Example of calculating the molar
mass of ethanol C2H5OH
Atomic mass of:
Carbon = 12 (2X12 = 24)
Hydrogen = 1 (6 X1 = 6)
Oxygen = 16 (1 X 16 = 16)

Method

Molar Mass = 46

9.28(C)

Mass of fuel
burnt

Ethanol
Molar Mass
(32)

Propanol
Molar
Mass
(46)

Butanol
Molar
Mass
(60)

Pentanol
Molar
Mass
(74)

Initial

20

20

20

20

Final

35

50

65

80

Temperatur
e increase

15

30

45

60
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Answer sheet
Topic 2. Slide 13: Chromatography: Each pen will produce a unique chemical pattern. If the pen matches that the specific
pattern of the sample, then the owner has committed the crime.
Topic 2 Slide 4: Pure water boils at 100oC. Pure water also has a pH of about 7. Water evaporates leaving the ink particles
behind. When heated to boiling point the liquid turns to water vapour. The condenser, reduces the temperature and cools the
vapour back to a liquid within the cooling column. The liquid then travels down the delivery tube as the distillate, which is then
collected.
Topic 3. Slide 8:
1) When and acid and a base react, they form a salt and water. When the H+(aq) ions from an acid react with the OH–(aq) ions
from an alkali, a neutralisation reaction occurs to form water (pH 7). The equation for the reaction: H+(aq) + OH–(aq) → H2O(l)
2) The excess is needed to ensure that one reactant has fully reacted. Having reactants that do not fully react affects the
amount of product produced. This is problem is known as the limiting factor. Having an excess ensures that no reactant is left
behind, only the excess used. 3) A water bath is used to gently heat and evaporate the solution. Important: Do not let the water
bath to boil dry.
Topic 9. Slide 17: Silver carbonate and Barium carbonate are insoluble solids.
If you mix Silver carbonate with Nitric acid, you form the soluble salt Silver Nitrate.
If you mix Barium carbonate with Hydrochloric acid, you form the soluble salt Barium chloride.
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The Periodic Table of Elements

