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Flame Test

Why This Practical Matters

Flame tests allow chemists to
identify the presence of certain
metal ions by observing the
characteristic colours they
produce when heated in a
Bunsen burner flame. This
technique is widely used in
analytical chemistry and forms
the basis of more advanced
methods such as atomic
emission spectroscopy. During
this practical, students learn
how electrons absorb energy
and emit light at specific
wavelengths, linking atomic
structure directly to observable
evidence.
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GCSE Chemistry Practical Flame Test

Practical Overview

In this practical, students use flame tests to identify different
metal ions by observing the distinctive colours they produce
when heated in a Bunsen burner flame. By carefully cleaning a
nichrome wire, testing a range of known metal salt solutions
and comparing the colours observed, students investigate how
atoms emit light. The practical reinforces understanding of
electronic structure, electron excitation, and the relationship
between atomic structure and the periodic table, while
developing essential practical skills in observation, qualitative
analysis and safe laboratory technique.

Learning Objectives

By completing this practical, students should be able to:
« Carry out flame tests safely.

* Clean apparatus correctly to avoid contamination.

« ldentify Li*, Na*, K*, Ca?* and Cu?* ions from their characteristic
flame colours.

* Record qualitative observations accurately.
* Explain flame colours using electron energy levels.
« Evaluate the reliability of observations.

« Suggest improvements to experimental technique.
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GCSE Chemistry Practical Flame Test

Scientific Background

How flame colours are produced

Flame tests can be used to identify some metal
ions. Heating the sample transfers energy to
electrons in metal-containing particles in the
flame. The electrons move to higher energy levels.
When they return to lower energy levels, they emit
light at characteristic wavelengths. The
combination of emitted wavelengths produces
the observed flame colour.

Flame tests are qualitative. Contamination,
mixtures, low concentrations and similar colours
can make identification uncertain.

Flame colours

Liv Crimson red or red, depending on
examination-board terminology
Na* Yellow
K* Lilac
Ca? Orange-red; sometimes described as brick red
- Green or blue-green, depending on
Cu : . :
examination-board terminology
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GCSE Chemistry Practical Flame Test

Equipment Required

Per working group

« Bunsen burner

* Heat-resistant mat

« Nichrome wire loop (or platinum wire)
« 0.4 mol dm~Hydrochloric acid

» Test solutions:

* Lithium chloride

» Sodium chloride

« Potassium chloride

» Calcium chloride

« Copper(ll) chloride

» Piezo Lighter

» Test-tubes, rack or sample tray
* Labelled sample containers

* Holder or handle for the wire loop where applicable.

Safety Equipment

« Eye protection - Safety goggles

« Lab coat (depending on school policy)
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Flame Test

COMPLETE FLAME TEST

APPARATUS SETUP

Identifying some metal ions by characteristic flame colours

L |

N g—

- b
%}i‘__, =

7 N ~
BUNSEN BURNER Hold the wire loop NICHROME WIRE LOOP
After lighting safely, just above the tip of (=Eteionp tcay
: the inner blue cone. very small sample into
adjust the burner to the flame. Claan between
a stable blue flame \ tests to redice
for the flame-test contamination. Allow the
observation. loop to cool before acid
\ = or sample.
»
- = S
SAMPLE TUBES -
ﬂﬂl IN RACK .-
Use separate (
labetied sameile HYDROCHLORIC
tubes and keep & ACID, 0.4 mol dm™ |
droppers or pipettes é_\ > l) Use this dilute acid to i
separate to re.ducl:e | { clean the wire loop.
cross-contamination. Dip the cooled loop into
/ the acid, then heat it.
f - o Repeat until no
e — = persistent flame colour
- 1 is observed.
B HCl , \ =
Q 0.4 mol dm™* =8

METAL SALT SOLUTIONS

Some metal ions give characteristic flame colours that can provide evidence for identification.

COPPER(Il) CHLORIDE |

F LITHIUM CHLORIDE SODIUM CHLORIDE POTASSIUM CHLORIDE CALCIUM CHLORIDE
(LiCl) (NaCl) (KCl) (CaCl,) (CuCly)
“4-.-_—_-,- J \ — \:'—:-J \2- =
Flame colour: Flame colour: Flame colour: Flame colour: Flame colour:
crimson red ' lilac orange-red blue-green
W

SAFETY REMINDERS

PERSONAL PROTECTIVE EQUIPMENT
Light on the yellow safety flame first.

A

Safety goggles are required. s Use the blue flame only for the test.
@ Gloves are not routinely required * Return to the yellow safety flame during pauses.
for this method unless specified * Allow the loop to cool before acid or sample.

Observe the flame from the side.
Turn off the gas when finished.

by the local risk assessment.
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FLAME TESTS

STEP-BY-STEP EXPERIMENTAL WORKFLOW

Identify some metal ions by their characteristic flame colours

~
f
LIGHT THE BUNSEN BURNER A @ TIP
Place the burner on a heat-resistant g
mat. Tie back long hair and secure loose Air hole closed
clothing. Set the air hole for the ignition * for a match or
method. Prepare the ignition source before lit splint;
opening the gas. Light the burner with your approximately
head kept away from the chimney. Begin k L= half open for an
with the yellow safety flame, then adjust to Air hole closed. Yellow safety flame. Adjust airhole. approved piezo-
a stable blue flame for the test. Light. Srabla bliie flave: electric lighter.
p s
': iy i e R
| CLEAN THE WIRE LOOP &= /A- @ TIP
Allow the loop to cool, dip it into /
hydrochloric acid (0.4 mol dm), / A clean loop helps
then heat it in the blue flame. — reduce
Repeat until no persistent flame Hydrochloric acid contamination
colour is observed. G Y from other ions.
)
~
OBTAIN A SMALLSAMPLE  Li* Na= K* Ca* Cu O
Use a tiny amount of sample. | jild Most standard
Keep sample containers and solutions used
droppers separate. Do not = I B — here are
place a hot loop into a L i) 1.y colourless; the
sample vessel. e e e K characteristic
7 v ” L e colour is seen in
J i == Li* Na* K* Ca* Cu" the flame, not
the solution. P,
Y
HEAT THE SAMPLE A\ MPORTANT
Hold the loop just above Just above the tip Use the stable
the tip of the inner blue ©— ftheinner blue flame only
cone for a few seconds. blue cone for the test.
F
~
OBSERVE THE FLAME COLOUR O
Observe the flame from the side A blue or cobalt-glass
at a comfortable distance. Do not filter may be used
lean over the burner. Compare under teacher
the colour with the reference Li* Na* K+ Ca®* Cu? direction if sodium-
chart and record what you see. Gisenad sl lilac Siangusrad Blisgreen yellow light masks
potassium. )
3\
IDENTIFY THE METAL ION Known reference standards Unknown sample Q SUCCESS
Test the known reference samples Li*  Na* K* Ca* Cu* i# s ]
first, leaving sodium until last e few ol | Record the
where practical. Then test the [ ] evidence and your
unknown using the same e B e T level of
procedure. Compare the unknown 2 confidence.
with the known standards and b e e o it
identify the most likely metal ion. 7
= = <
CLEAN, REPEAT AND FINISH @ TIP
Repeat an uncertain result. Test sodium C/ )
last where practical, or use a separate * ) * Careful cleaning
wire for sodium. Cool the loop before i and fePe_at
cleaning. Return the burner to the [ Mm,h. o 5= observations
yellow safety flame during pauses, and ¢ 1oy i Test next " Safety i Turn off improve
turn off the gas after the final test. oefheloor  Cleanin acid. SRR bea:ein ::::s t:;ngas‘ confidence. )
KEY POINTS TO REMEMBER A SAFETY REMINDERS @
Use the yellow safety flame for lighting and standby. =
Wear safety goggles and secure loose clothing. f
E:: ::: bil‘ugnﬂa;::no:;ly Fortmtest Keep the burner on a heat-resistant mat. -:i{\i\ 45,
Y el iy Allow the loop to cool before acid or sample. Nk

Observe from the side.
Return to the safety flame during pauses.
Turn off the gas when finished.

Repeat an uncertain result.
Flame tests provide evidence for certain metal ions;
they do not identify the complete compound.

.
-
L
+» Keep droppers and sample vessels separate.
.
-

s 8 0 0 0
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GCSE Chemistry Practical Flame Test

Method

Step 1

* Place the burner on a heat-resistant mat, with hair
tied back and eye protection worn.

« Close the air hole when using a match or lit splint.
Set it approximately half open when using a
piezo-electric lighter.

* Prepare the ignition source before opening the gas.

* Light the burner with the student’s head kept away
from the chimney.

Step 2
Open the air hole to obtain a stable blue flame for the
flame test.

Step 3

« Dip the loop into 0.4mol dm-2 hydrochloric acid,
remove it and heat it in the stable blue flame.

* Allow the loop to cool

« Repeat until no persistent flame colour is observed

Step 4

Dip the clean wire into the first metal salt solution.
use a tiny amount of sample;

use a separate labelled sample vessel,

avoid touching the loop with fingers;

do not dip a hot loop into the solution;

begin with known standards.

www.betterequipped.co.uk
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GCSE Chemistry Practical Flame Test

Method

Step 5
Place the wire just above the tip of the inner blue cone.

Step 6

Observe and record the flame colour.

e observe from the side;

* record the exact colour immediately;

* use the examination-board terminology provided in the
reference table;

» repeat if uncertain.

Step 7

« Clean the wire thoroughly before testing another
solution.

» Allow the loop to cool before placing it in the cleaning
acid.

Step 8

Repeat for each known reference sample. Test sodium
last where practical. Then test the unknown sample using
the same procedure and compare its colour with the
reference observations.

Step 9

« Using a clean, preferably unused loop, test the unknown
sample

* Repeat this allowing the loop to cool between each test.

Step 10

Close the air-hole of the burner and turn off the gas when
finished

9 www.betterequipped.co.uk
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GCSE Chemistry Practical Flame Test

Results Table

Expected Observations

Lithium chloride Crimson red

Sodium chloride Bright yellow

Potassium chloride Lilac

Calcium chloride Brick red

Copper(ll) chloride Blue-green

A single flame colour is supporting evidence rather than proof.
Mixtures, contamination and similar colours can make
identification uncertain.

10 www.betterequipped.co.uk
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HOW FLAME TESTS WORK

THE SCIENCE BEHIND THE COLOURS

Different elements have characteristic energy-level separations. When excited
electrons return to lower energy levels, light is emitted at characteristic
wavelengths. The combination of emitted wavelengths gives the
observed flame colour.

LOWER-ENERGY HEATING IN e LIGHT OBSERVED
STATE THE FLAME EXCHATION EMISSION FLAME COLOUR
Before heating, electrons Energy from the An electron moves to As an excited electron The combination of
occupy lower energy levels. flame is absorbed. a higher energy level. returns to a lower energy emitted wavelengths is

level, light is emitted at
characteristic wavelengths.

seen as a flame colour.

Energy Energy Energy
\ \ g Energy

E;

-—Ez»—'—‘Ez—Q—»Ez -

i AVAVAS 3 \ /

' energy g

i absorbed it ﬁ

: ANN >

; : . Emission lines

(example)

— || le—@—~nn+
o — NN

| A flame emission spectrum

No_visib?e light is The sample is heated The excitedistate s contains & characteristic Visual observations are
emitted just from in the Bunsen burner VERR set of wavelengths, not qualitative and can
being in this state. flame. just one single wavelength. sometimes be uncertain,
WHY DIFFERENT METALS PRODUCE DIFFERENT COLOURS KEY POINTS
Different elements have different energy-level separations, so they emit @ Heat provides energy to l" b
different characteristic sets of wavelengths. These sets of wavelengths can exciteelectrons. | B .- !’lace the samp!e
produce different observed flame colours. . just above the tip
@ Electrons move to higher of the inner blue
Li* Na* K* energy levels. cone:

Ca2+ Cu2+
@ When electrons return to
: lower energy levels, light
“ “ is emitted.

@ Each element produces a
characteristic set of emission
wavelengths.

crimson red yellow lilac orange-red blue-green

Examples of prominent visible emission lines (illustrative)

Shown for emitting species associated with these metals @ We observe the combined
effect as a flame colour.

- | 1 [ 0 I] |
@ Flame tests provide evidence
Na NN D o et ey
K _— do not identify the complete LIMITATIONS OF VISUAL FLAME TESTS
N T T T T e b s N AL
D T A N | N o it
1

® Strong sodium emission can mask weaker colours,

1
400 450 500 550 60 650 700 B

Wavelength (nm)

Actual spectra show many lines; this is a simplified illustration.

® Visual results depend on careful observation.

Characteristic energy-level transitions — characteristic emission wavelengths — an observed flame colour




N
e Use the yellow safety flame for
lighting and standby.
Identify common metal ions by their characteristic flame colours e bIUEﬂ.ame =
the flame-test observation.
METAL ION ‘ CHEMILAL S MECE ‘ FLAME COLOUR WHAT IT LOOKS LIKE o Clean the wire between each test.
Lithium CRIMSON (or RED) e Flame tests provide evidence for
Li + Usually described as certain metal ions but do not
@ crimson; some specifications identify the complete compound.
simply use red. . o .
. e Sodium contamination can give
Sodium a strong yellow flame.
N a"’ Intense yellow flame.
Sodium contamination can
strongly affect observations.
Potassium " LILAC J
K Lilac or pale purple flame.
Can be masked by sodium. ~
Calcium ORANGE-RED Flame photographs are
caz+ Usually described as illustrative. Actual
@ orange-red; sometimes appearance varies with
called brick red. concentration,
GREEN or BLUE-GREEN songamingtiont flomic
copper(l I) cu2+ Commonly described as conditions, o lighting
green or blue-green, depending and camera settings.
on specification wording. 4
-
TOP TIPS FOR SUCCESS
Use the yellow safety i P -
Always clean the flame for lighting and u | Ob th
m wire in hydrochloric standby. Adjust to a ti:: ::;;nt fla:winf’fome cobalt-glass filter may R:peat i
acid between tests. stable blue flame for £ } he sid bfa "'s‘f"d under teacl?er it
the flame-test ol campe: the side. direction where sodium unsure.
observation. emission masks potassium.
> £
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GCSE Chemistry Practical Flame Test

Variables

Sample changed
The known metal-ion solution or unknown sample
being tested.

Observation recorded
The flame colour observed.

Conditions kept consistent

« approximate sample amount;

 sample concentration;

« flame region;

e observation time;

« room lighting or viewing background,;

* type of sample container;

« procedure used for standards and unknowns.

Contamination controls

» clean or replace the loop between tests;

» use separate labelled droppers;

« keep sample vessels covered where appropriate;
« test sodium last where practical,

« avoid touching the wire loop.

13 www.betterequipped.co.uk
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LIGHTING AND USING A BUNSEN BURNER
FOR FLAME TESTS

Use the yellow safety flame for lighting and standby, then adjust to a stable blue
flame for the flame-test observation.

YELLOW SAFETY FLAME -
FOR LIGHTING AND STANDBY

€ Used for lighting and
during pauses.

@ Airhole closed for a
match or lit splint.

+———Yellow luminous
flame (for lighting
and standby)

@ Approximately half
open for an approved
piezo-electric lighter.

€ More visible and safer
while preparing the test.

0 Not used to observe

flame-test colours.
Air hole set

' / for lighting

Heat-resistant

-

| STABLE BLUE FLAME -
FOR CARRYING OUT THE FLAME TEST

@ Used for the flame-test

observation. Hold the loop
; just above the
@ Air ho_le opened gradually o o Tnner
after lighting. g s

Blue flames can be
difficult to see.

Observe the flame from
the side without leaning
over the burner.

CORRECT SAMPLE POSITION

o

Air hole opened
as needed

mat
Return to the yellow .
A safety flame during Just a!:ove the tip
pauses. N g ... oftheinnerblue cone. |
SAFE LIGHTING SEQUENCE ‘
Place the burner on Set the air hole for Light the burner o Begin with the 9 Gradually open the !
a heat-resistant mat. the ignition method. with your head kept yell.ow safety air hole until a stable
Tie back long hair Prepare the ignition away from the blue flame is obtained
and secure loose source before chimney. for the test.
clothing. opening the gas.
* Close the air hole
and turn off the gas
.) when finished.
= —— —
The blue working flame .
0--nmm=" Inner blue cone gives a clearer flame-test © Wear eye protection.
obiservation. & Keep the burner on a heat-resistant mat.

Sample position:

@ Blue flames can be hard to see,

_ .~ just above the tip
of theinner blue
cone. "

The yellow safety flame is
suitable for lighting and
standby, but its luminous
colour can interfere with
the observed flame-test
colour.

& Observe from the side.

© Return to the yellow safety flame
during pauses.

@ Close the air hole and turn off the gas
at the end.




GCSE Chemistry Practical Flame Test

Sources of Error

« Dirty wire causes contamination.

« Sodium contamination masks other colours.

« Too much sample used.

« A bright or visually cluttered background makes subtle
flame colours difficult to distinguish.

« Different observers perceive colours differently.

« Flame colours may overlap (especially red/orange shades),
making identification subjective.

« Contaminated sample solutions;

« Shared or contaminated droppers;

* Loop placed too high or too low;

« Hot loop placed into the sample;

« Sample concentration too low;

« Mixed-ion samples;

» Strong sodium contamination;

* Inconsistent observation time;

« Observer differences in colour perception.

Improvements

* A clean, dedicated platinum loop may reduce some
interference, but it is expensive and can still become
contaminated.
Work in dimmer lighting.
Repeat observations.
Compare against known standards.
Use a spectroscope to separate the emitted light into
spectral lines, making comparison more objective and
selective.

Reliability
Reliability is improved by:
» repeating flame tests
« thoroughly cleaning the wire
« comparing observations between students
« using fresh solutions
« using consistent heating

www.betterequipped.co.uk
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GCSE Chemistry Practical Flame Test

Validity

The method is more valid when known standards and
unknown samples are tested under comparable
conditions, the same sample amount and flame
region are used, and contamination is controlled. The
result becomes less valid where mixtures,
contaminated vessels or inconsistent concentrations
affect the observed colour.

Conclusion

Some metal ions produce characteristic flame colours
that can be used as evidence when identifying an
unknown sample. The test is not definitive when
samples contain mixtures or contamination.

www.betterequipped.co.uk
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GCSE Chemistry Practical Flame Test

GCSE Required Practical Skills Assessed

Students demonstrate:

« Safe use of a Bunsen burner

Accurate observation

Recording qualitative data

Following a scientific method

Identification using evidence

Evaluating reliability

Suggesting improvements

GCSE Specification Links

Topic: Chemical Analysis / Qualitative Analysis / Identification of
lons

Curriculum alignment

Supports the flame-test component of AQA Required Practical 7,
Pearson Edexcel qualitative analysis and OCR qualitative ion
testing. Teachers should adapt the procedure and accepted
colour terminology to their examination board and local safety
guidance.

www.betterequipped.co.uk
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GCSE Chemistry Practical Flame Test

Common Misconceptions

x The flame itself has different colours because the Bunsen burner

changes temperature.

v~ Thecolouris produced by excited metal-containing particles in
the flame, not by a change in the Bunsen burner temperature alone.
Metal-containing particles emit a characteristic set of wavelengths.

x All compounds containing the same metal ion produce different

flame colours.

Y  Inthe standard salts used in this practical, the metal ionis
primarily responsible for the characteristic flame colour. The other
ion and the physical form of the sample can still affect intensity and
ease of observation.

x The flame colour comes from the hydrochloric acid used to

clean the wire.

v~ Hydrochloric acid is used to clean the loop and remove
contamination. It is not the source of the flame colour.

7< A flame test can identify any unknown substance.

v~ Flame tests can only identify certain metal ions and are a
qualitative test. They cannot identify every substance and are
less reliable than techniques such as atomic emission

spectroscopy.

x The colour of the solution predicts the flame colour.
v Lithium, sodium, potassium and calcium salt solutions used here

are normally colourless. The characteristic colour appears only when
the sample is heated in the flame.

18 www.betterequipped.co.uk
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GCSE Chemistry Practical Flame Test

Common Student Mistakes

Not cleaning the wire | .. 1 flame colours

properly
Using yellow safety Colours difficult to see
flame
Too much sample Bright, unclear flame

Heating in wrong part

of flame Weak colour

Guessing colours Poor identification

Exam Technique

« Use a stable blue flame for the flame-test observation; use the
yellow safety flame for lighting and standby.

« Clean the wire before every test.

« Sodium gives anintense yellow flame that easily contaminates
results.

« Flame tests identify metal ions, not compounds.

* Learn the accepted colour terms required by the relevant
examination board.

« Explain colours using electron energy levels.

* Repeat tests to improve reliability.

« Describe observations precisely.

* Do not simply write "electrons lose energy". State that they emit

energy as light when returning to lower energy levels.

19 www.betterequipped.co.uk
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Flame Test

COMMON FLAME TEST MISTAKES

Visual troubleshooting guide for clearer, safer and more reliable flame-test observations.

/.

MISTAKE WHAT THIS LOOKS LIKE CONSEQUENCE HOW TO FIX IT
gg#JJAEPE“NNA.HON Problem (shared loop = contamination risk) Correct (separate droppers) Mixed or misleading o B
] i colours, often because * Keep sample vessels separate
SAMPLES sodium contamination and clearly labelled.
Um:g the sahme logp [ L f f f 1 (rnasks other rTls"'lts » Test sodium last where practical.
or dropper between I ] | 4 _l R | e.g. strong yellow . .
samples introduces =1 =y e B =1 from Na* hides * If a sample is contaminated,
other ions. Li* Na* K* Ca®* Cu* the true colour). re;pla!.:e i mlst e:d lu trepeatedly
cleaning only the loop.
Test sodium last where practical.
DIRTY OR Allow the loop Dip the cooled loop Heat the loop « Allow the loop to cool before
HOT WIRE LOOP el in acid (|Z°P fully in the blue flame. A Residue or a hot loop placing it in the acid.
Residue or a hot loop " u-nmeril./ can cause misleading * Dip the r:clcllled lenp into 5
leads to false colours T = < fiierse colours, crackling, or hydrochloric acid (0.4 mol dm*?).
B (4 r H;E;an:n For ket contamination. = Remove and heat in the blue flame.
REAN = o A i * Repeat until no persistent flame
: | i,
= \LD_.dm_oEd:"'ﬂ' colour is observed.
USING THE
Yellow safety flame PR
WRONG FLAME i y Stable blue flame The yellow flame can o Begin with the yellow safe'ty flame,
The yellow safety flame for lighting for the flame-test { : \ hide the true flame- thex_’l gradually open the air hole
has a different and standby observation e el untli‘a stable blue flame is
temperature and can obtained for the test.
hide true colours.
TOO MUCH Too much samp{ Correct amount Too much sample e e e e =
SAMPLE 0 can spit, crackle, just engugh t: moisten the loD‘::.
Large drops or overload _ = - - or obscure
cause splashing and & % Splashes and 'y Just moistened
obscure the colour. 7 . raa Spits. T D the colour.
INCORRECT Too high Too low Correct positiornt X
Faint, unclear, or Hold the L just ab
HEATING POSITION =~ -~ o . & i 0 s e e
g = Toohot. = ----ecNefo L inaccurate flame the tip of the inner blue cone
Holding the loop too high Too cool. May give ::s' gha:e Solbiik for a fe d
or too low gives weak Weakior Flaar in:e‘rl:aethe 2 QRS IeW saconas;
or inaccurate results. no colour. distorted e
colours.
A suitable blue ‘
Observe the flame Flame tests provide f A
TOP TIPS Wear eye E:e:;:;?urner ... from the side ° :':ay be :ﬁ?ﬂ?::r ’\ R::::;: evidence for certain ! Blue flames |
tection. & without leanir et ul ' metal ions; they do 4 canbe !
FOR SUCCESS @ i resistant mat. utieamg xf:::':’;?:: & result. not identify the E difficult to see. |
| |

&  over the burner.
masks potassium.

complete compound.
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GCSE Chemistry Practical Flame Test

Troubleshooting Guide

Problem

Possible Cause

too little sample;
sample concentration too

Solution

repeat with a tiny fresh
sample;

: low; check the loop position;
loop in the wrong flame .
No flame colour : compare with a known
region; )
loop not properly coated,; standard,
P property ’| ask the teacher to check the
observation made too :
solution.
late.
sodium contamination on
the loop; replace or thoroughly clean

Yellow flame
every time

sodium contamination in
the sample vessel,;
shared dropper;
touching the loop;
contaminated glassware.

the loop;
use a fresh sample and
dedicated dropper;
test sodium last.

Flame colours
mixed

contaminated sample
solution;
genuine mixture of ions;
dirty loop.

Clean or replace the loop. If
contamination is suspected,
replace the sample and its
dropper. If the sample is a
genuine mixture, a visual
flame test may not identify
every ion reliably.

Weak colour

incorrect flame position;
bright background,
low sample concentration;
insufficient observation
time.

Check that a stable blue
flame is being used, position
the loop just above the inner
blue cone, repeat with a tiny

fresh portion, use a dark

viewing card and compare
with a known standard. Ask
the teacher to check the
solution concentration if the
colour remains weak.

Colour
disappears
quickly

Normal observation

Observe immediately
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GCSE Chemistry Practical Flame Test

Common Exam Questions

Why do metal ions produce
coloured flames?

Heating transfers energy to
electrons in metal-containing
particles. When the electrons
return to lower energy levels,

light is emitted at
characteristic wavelengths.

Which metal ion gives a lilac
flame?

Potassium.

Why is hydrochloric acid used?

To remove contamination
from the wire loop before
another sample is tested.

Why should the wire be
cleaned between tests?

To avoid mixing flame
colours.

Which flame is used for flame
tests?

A stable blue flame is used
for the observation. The
yellow safety flame is used
for lighting and standby.

Why are flame tests only
qualitative?

They identify substances by
colour but do not measure
how much is present.
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GCSE Chemistry Practical Flame Test

Advanced Evaluation Points (Grade 8-9)

Students could investigate:
Can mixtures of metal ions still be identified using flame tests?

Students compare pure samples with mixtures and evaluate why
flame tests become less reliable when more than one metalionis
present.

Higher-attaining students should consider the following evaluation
points:

* Sodium contamination is common because sodium is present in
dust, skin oils and glassware.

* Flame tests are qualitative rather than quantitative.
e Similar flame colours can make identification difficult.

« Flame tests are useful screening tests but are less selective,
sensitive and objective than instrumental emission methods.

* A clean platinum loop may be less reactive and can reduce some
interference, but it is expensive and can still become
contaminated.

» A spectroscope separates the emitted light into spectral lines,
making comparison more objective. Instrumental spectrometers
can measure wavelengths and intensities more precisely.
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GCSE Chemistry Practical Flame Test

Real-World Applications

The underlying principle of characteristic atomic emission is used in
flame emission spectroscopy and related instrumental techniques in
environmental, industrial and research laboratories.

« forensic science

environmental monitoring

geology

fireworks manufacture

quality control laboratories

analytical chemistry

Practical Summary

1. Prepare the apparatus and put on eye protection.
Light the burner safely using the yellow safety flame.
Adjust to a stable blue flame for the test.
Cool and clean the loop using the specified method.
Collect a tiny sample.
Hold the loop just above the inner blue cone and observe from
the side.
Record the colour, repeat if uncertain and compare an
unknown with known standards.
8. Cool and clean the loop between samples; test sodium last
where practical.
9. Returnto the safety flame during pauses and turn off the gas
at the end.
10. Dispose of residues using the approved local route.

oo EWN

N

24 www.betterequipped.co.uk



https://www.betterequipped.co.uk/
https://www.betterequipped.co.uk/
https://www.betterequipped.co.uk/
https://www.betterequipped.co.uk/

GCSE Chemistry Practical Flame Test

Teacher / Technician Preparation Notes

Risk Assessment

Overall Risk Level: Low

This practical presents a low level of risk when standard laboratory

procedures are followed.

The level of risk depends on the concentrations, quantities, cleaning
method, class organisation and local control measures. This table is
supporting information and does not replace the school’'s own risk

assessment.

Tie hair back. Use safety

Bunsen burner Burns flame when not heating.
Dilute Hydrochloric . Wear eye protection. Wash
. Irritant . .
acid splashes immediately.
: Allow to cool before
Hot wire loop Burns .
touching.
Glassware Cuts Handle carefully. Report

breakages immediately.

Metal salt solutions

Low hazard

Avoid ingestion or skin
contact. Wash hands
afterwards.
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GCSE Chemistry Practical Flame Test

Teacher / Technician Preparation Notes

Technician Tips for High Success Rates

* Prepare fresh metal salt solutions before the lesson. Use correctly
prepared, appropriately concentrated and uncontaminated
solutions. Replace any solution that has been contaminated or
incorrectly stored.

* Provide a separate labelled test tube for each metal salt to
minimise cross-contamination between samples.

* Check all Bunsen burners before the lesson to confirm that they
light safely and can be adjusted to produce a stable blue working
flame.

» Supply sufficient clean nichrome wire loops, or prepare spare loops
so students can quickly replace contaminated ones if needed.

« Dispense 0.4 mol dm-2 Hydrochloric acid into test tubes rather than
using a shared container to reduce contamination and improve
classroom safety.

« Keep a bottle of dilute hydrochloric acid specifically for cleaning
wires and avoid dipping cleaned wires directly into the stock metal
salt bottles.

+ Keep sodium-containing materials away from the practical area
where possible, as sodium contamination can easily produce an
unwanted yellow flame and mask other colours.

« Use small quantities of each metal salt solution, as only a tiny
amount is needed for a clear flame colour, reducing waste and
contamination.

» Provide a black viewing card or shield while retaining enough room
lighting to see burners, gas taps, aisles and exits clearly.
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GCSE Chemistry Practical Flame Test

Teacher / Technician Preparation Notes

Before the Lesson

* Prepare correctly prepared, appropriately concentrated and
uncontaminated solutions.

» Clearly label each sample.

« Check all Bunsen burners.

« Prepare 0.4 mol dm-3 Hydrochloric acid in test tubes.
* Provide spare nichrome wire loops.

« Darkenroom slightly if possible.

« Confirm all labels and ion symbols;

* Prepare coded unknowns;

¢ Check heat-resistant mats;

« Check ignition sources;

« Set out goggles;

* Prepare a black viewing screen;

« Prepare waste containers;

« Confirm acid concentration and volume;

Teacher Demonstration Point

Before students start, demonstrate:

» correct wire cleaning

blue flame adjustment

correct positionin flame

sodium contamination effect

comparison of flame colours side-by-side

This significantly improves student accuracy.
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GCSE Chemistry Practical Flame Test

Teacher / Technician Preparation Notes

Suggested Lesson Timing

Introduction and

safety briefing 7-min
Teacher 8 min
demonstration
Known standards and .
) 27 min
unknown practical
Results discussion 8 min
Evaluation and .
7 min
plenary
Cleanup and 3 min
shutdown

Teacher Assessment Opportunities

During the practical, observe whether students can:

« safely light a Bunsen burner
» clean the wire correctly

* recognise flame colours

+ explain electron excitation
 identify unknown metal ions
« evaluate reliability
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GCSE Chemistry Practical Flame Test

Suggested Plenary

Which ion produces a lilac flame?

Why must the wire loop be cleaned between tests?

Which flame is used for lighting, and which is used for the test?

Why can sodium contamination mask other results?

Why is a visual flame test qualitative?

Why might a mixture of ions be difficult to identify?

Exam Technique Summary

« State the flame colour precisely using accepted GCSE terms (e.g.
crimson red, lilac, blue-green), rather than simply "red" or "green”.

« Always mention cleaning the wire with hydrochloric acid between
tests to prevent contamination.

« Remember that flame tests identify metal ions, not compounds. For
example, the yellow flame identifies sodium ions (Na*).

» Explain the colour correctly: heating excites electrons, and coloured
light is emitted when the electrons return to lower energy levels.

« Use the yellow safety flame for lighting and standby, then adjust to a
stable blue flame for the observation.

« Recognise that flame tests are qualitative, meaning they identify the
presence of certain metal ions but do not measure how much is
present.

« Comment on reliability in evaluation questions by suggesting
repeated tests, thorough cleaning of the wire loop, and comparison
with known flame colours.

This resource is provided as a practical support guide to accompany laboratory
equipment. Teachers should adapt procedures and risk assessments to suit their
curriculum requirements, examination board specifications and local laboratory policies.
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