LESSON
PLAN

>INVESTIGATE THE CHEMICAL
PROPERTIES AND POSSIBILITIES
OF COLOUR

We start the lesson with a
photograph of my wardrobe with
the doors open and all of my
clothes hanging neatly together.
Wearing bright clothes in the
classroom is a preference of mine
so there are reds, blues, purples
and greens. But, | ask the
students, if | close the doors and it
is completely dark inside the
wardrobe, are the clothes still
coloured? During the course of
the lesson the spectacular
chemistry of colour will provide us
with a surprising answer.

During this vibrant lesson
students will learn about why
substances have colour and will
create their own dyes, perform
experiments with colorimetry and
chromatography, and learn about
the way chemistry is playing a
huge role in the art world by
creating their own mini episode of
fake or fortune. Students will learn
about the heritage of colour in the
UK chemical industry as well as
developing strong cross-curricular
links with art and history.

STARTER ACTIVITY

Colour and Light

In this thought provoking starter
activity, give students a variety of
brightly coloured everyday objects.
In the white light of the classroom
these coloured objects all appear
‘normal’. Ask students to investigate
the colour they appear when viewed
through different coloured filters
using a light box [Additional
Resource 1]. If you view a red object
with a red filter what colour does it

BRIGHT

HOME LEARNING
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FOR ACTIVITIES TO HELP
STUDENTS UNDERSTAND THE
CHEMISTRY OF COLOUR...

b
P iasy
The Royal Society of Chemistry’s

educationpwebsite, Learn Chemistry, is a free,
award-winning online platform of resources designed
to enhance chemistry teaching and learning.
Through Learn Chemistry, you and your students can
explore thousands of resource downloads, substance
pages, articles and activities. These free-to-access
teaching materials relate to everyday life and real-
world challenges inareas such as pharmaceuticals;
lifestyle; scarce natural resources; air quality;
agricultural productivity; and energy. And resources
are added and updated every month.

Created for use with pupils of varying levels of
ability, the materials encourage students to

approach challenges through problem solving

and analytical thinking.

Royal Society of Chemistry, learn-chemistry@rsc.org,
www.rsc.org/learn-chemistry

web quest students investigate the development of

appear? What if you view it through
a blue filter? This starter activity
allows you to introduce students to
the reason objects have colour.
Chemicals within the object absorb
light of specific frequencies and
reflect all the other frequencies back
to the eye. It is these frequencies
that we see. Ask students to think
about the dark wardrobe again.
Without any light do the clothes
possess any colour?

Indigo is one of the oldest dyes. Its natural
form was known in Mesopotamia, Ancient
Egypt and Greece. Dyes were very expensive
and some were derived from precious 2. Colour Uncovered

materials like the stone lapis lazuli. Things Ask students to download and install this free app
changed however when in Britain’s industrial  [AR9], produced by explOratorium. Colour
heartlands of West Yorkshire my local town, Uncovered is an interactive book for the iPad where
Huddersfield, became a global hub for the students can explore colour phenomena and
creation of synthetic dyes for textiles vastly optical illusions such as “when yellow is yellower
reducing cost and allowing bright and vibrant  than yellow” and why you would not want your dog
clothes to be available to the masses. In this to drive.

natural and synthetic dyes and present their work
as a PowerPoint presentation or poster.
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1. Chromatography
and the chemistry

of autumn

If an object is made with the right
chemicals it can appear any
colour we want. In this practical
students investigate mixtures of
different coloured chemicals used
in pen inks and coloured sweets
with paper chromatography
[AR2]. Provide students with
prepared rectangles of filter
paper and ask them to draw a
pencil line 2cm from the bottom.
On this line they place a small dot
of the dye, ink or food colouring
they are investigating. If testing
sweets such as Smarties®,
M&Ms® or Skittles® the coloured
dye can be rubbed off with a
cotton bud and blotted onto the
paper. Then suspend the paper
vertically in about 1cm depth of
water or ethanol (if available). As
the solvent travels through the
paper the dyes are separated into
the different components of the
mixture. The process works for
synthetic and natural dyes and
could also be used with fruits
such as blackberries or
blueberries. A really interesting
variation of this practical is to use
chromatography to investigate
the different coloured pigments in
leaves [AR3]. Students can use
their discoveries to explain the
colours of leaves we see in
autumn. When the tree stops
synthesizing new green
chlorophyll (a molecule that

SUMMARY
Fake or Fortune?

Chemistry plays a very important part in determining whether
a painting is a genuine or not. Old pigments such as those
based on mercury (vermillion) and arsenic (emerald green)
are considered too dangerous to be used today and their
presence in a painting can suggest its age. New pigments
such as titanium white are clear evidence of a modern
painting. In this activity students are part of a forensic team
working on a high profile forgery case. They have to
determine whether the painting in question is the real thing
by using flame tests on samples from the blue regions of the
painting [AR6]. If the painting were genuine we would expect
to find copper pigment, which burns bright blue in a Bunsen
flame. For the tests give students three small samples. Label
one tiny sample as from the painting and then provide a
sample of powdered copper carbonate (azurite) and synthetic
ultramarine as the controls. Ultramarine contains sodium and
burns with a yellow flame. It is up to you whether students
discover the painting is a fake or a fortune!

absorbs red light) it decomposes
to leave yellow carotenes
(molecules that absorb blue light)
and red anthocyanins (molecules
that absorb green light).

2. Concentrating
on colour

Transition metals often form
coloured compounds. Copper is
known for forming blue
compounds, nickel forms green
compounds and metals such as
manganese, chromium and
vanadium have many oxidation
states each with characteristic
blues, purples, yellows and
greens. Students can use a
technique called colorimetry to
determine the concentration of
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any of these compounds in

solution, as the amount of light

absorbed by the sample is
directly proportional to the
concentration of the chemical.
Colorimeters are relatively
inexpensive but if your school
does not own one then why
not arrange to use a
UV/Visible Spectrometer on
loan from the Royal Society of
Chemistry through the
Spectroscopy in a Suitcase
scheme [AR4]? With either
piece of equipment students
should begin by producing a
range of standard solutions
[ARS5]. This technique is also
useful when preparing to do a
titration and can be used to
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Dr Joanna L. Rhodes
M.Chem, D.Phil, MRSC is a
teacher of science at Shelley
College, Huddersfield.

STRETCHTHEM FURTHER

ADDITIONAL RESOURCES

improve understanding of
solutions and molar
concentration. By taking readings
from the colorimeter across their
range of solutions (for example 01
to 1.0M) they can plot a calibration
curve for that substance. You can
then provide students with a
range of ‘unknowns’ that they can
test for concentration.



	061
	062


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


