


SCIENCE OF COLOUR
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RGB
Red, Green, Blue

Light Generated Model

MONOCHROME
Tints, Shades and Tones of a
single Hue

GREYSCALE
Black and White only

CMYK
Cyan, Magenta, Yellow, Black

Print Process Model

RGY
Red, Green, Yellow

Pigment Generated Model

WEB SAFE RGB
Hexadecimal Compatible
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 The Science of Colour Perception: The way our eyes and brains
perceive colours and how colour vision works. 

Colour vision deficiency is most
commonly red-green, but there
is also a rarer form called
blue-yellow deficiency. People
with colour-vision deficiency
can still see colours but may
have difficulty differentiating
between them and may see
neutral or grey areas where
colour should appear. Blue-
yellow deficiency is more
severe than red-green
deficiency and often occurs
alongside red-green blindness.

700 nm
600 nm
580 nm
550 nm
475 nm
450 nm
400 nm

Infared(IR)

Ultraviolet(UV)

v
is

ib
le

 s
p
e
c
tr

u
m

Deutera
no

pia

Trita
no

pia

Normal Protanopia

Mon
oc

hro
macy

 March 2023www.paraminnovation.org/newsletter

w
a
v
e
le

n
g
th

COLOUR VISION 
DEFICIENCY

03



Tertiary 
and Beyond

Secondary

Mixing primary
colours creates other
colours. For example: 
blue+yellow=green
blue+red=violet

A secondary
colour wheel can
expand to tertiary
and beyond

Primary Primary

Pigment generated
colours are derived
from the primary
colours: red, yellow
and blue

Light generated
colours are derived
from the colours:
red, green and
blue

complimentary analogous triad

split complimentary tetradic quadrilateral

Colour Harmony
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yellow reds brown black

aluminium bronze pearlescent phosphorescent

lead chromates lead molybdates Zn, Ba & Sr chromates

(Cd,Zn)S cadmiums CdS Cd(S,Se)/(Cd,Hg)S zinc sulphide

cobalts zinc ferrite bismuth vanadatetitanates

titanium dioxide chrome oxide

ORGANIC & INORGANIC 
The Palette of Chemistry: Revealing the Art and Science of Colour
Pigments.
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Source: https://www.mdpi.com/1420-3049/27/22/806205

PLANT  
H A I R
DYES



COLOUR IN NATURE

PLANTS USE
COLOUR TO

ATTRACT
POLLINATORS.

PLANTS THAT
MIMIC ANIMALS

 March 2023www.paraminnovation.org/newsletter

Source: https://in.pinterest.com/pin/420734790179093706/06



Rainbow Eucalyptus

IMPACT OF CLIMATE CHANGE ON THE

COLOURS OF PLANTS.

before
before
before
before
before








MESMERIZING COLOURS IN NATURE
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MOOD  AND
PSYCHOLOGY
The use of colour can have a profound
impact on our mood and mental health.
From calming blues to energizing yellows,
understanding the psychology of colour can
help us make intentional choices that
enhance our well-being.

ENVY
GENEROUS
POSITIVE 

DIPLOMATIC

green
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EVIL
UNHAPPINESS
DETERMINED

INDEPENDENT

black

PURITY
INNOCENCE
OPTIMISTIC
ORGANIZED

white

LOVE
EXCITEMENT

ENERGY
PASSIONATE

red

CALMESS
SADNESS
HONESTY
RELIABLE

blue

WARMTH
OPTIMIST
CREATIVE

COMMUNICATIVE



yellow

ROMANCE
KINDNESS
CHARMING

CARING



pink

ENTHUSIASM
ATTENTION
ADVENTURE

SOCIAL

orange

WISDOM
IMAGINATIVE

MYSTERY
INTUITIVE

purple
STRENGHTH

GENUINE
RELISTIC

DEPENDABLE



brown
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HEALTH

RED
ORANGE 
& YELLOW GREEN

WHITE

MAINTAINS BLOOD
PRESSURE

CONTROLS TUMOR GROWTH
REDUCES CHOLESTEROL

REDUCES PROSTATE CANCER
RISK

PREVENTS ARTHRITIS 


MAKES SKIN HEALTHY
REDUCES PROSTATE CANCER

RISK
STRENGHTHENS BONES AND

JOINTS




LOWERS BLOOD PRESSURE
REDUCES CANCER RISK
REGULATES DIGESION
IMPROVES EYE HEALTH

BOOSTS IMMUNITY




REDUCES RISK OF COLON,
BREAST, PROSTATE AND

HORMONE-RELATED
CANCERS

BALANCES HORMONE
LEVELS

Colour your plate!
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DEMOGRAPHIC COLOUR
PERCEPTION

www.paraminnovation.org/newsletter

sacred
courage

love

mourning

sacred
auspicious

hope
harvest
virtue

sports
strenghth

sorrow
comfort
nobility

beauty
wealth 
power

evil
darkness 
negativity

harvest
warmth

affordable

action
danger

love

happiness
joy

caution

luck
jealousy
greed

depression
trust
calm

royalty
spirituality

wealth

practicality
comfort
stability

intimidation
death

mourning

happiness
spirituality

adaptability

prosperity
good fortune

vitality

masculinity
sacred
royalty

fertility
life

hope

feminine
healing

relaxation

wealth 
privilege

spirituality

earth
industrious
mourning

health 
prosperity

stability

mourning 
loss

danger
caution

evil

happiness 
prosperity
mourning

strength
fertility
hope

mourning 
heaven

spirituality

wealth
virtue

royalty

harmony
earth

comfort

mystery
mourning

rebirth
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COLOUR PSYCHOLOGY

                             affect how we feel and act subconsciously. Here are its

meaning and uses in art, design and life.

12 colours

Source: https://class.textile-academy.org/2021/rebecca.caem/assignments/week04/11
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COLOUR & CREATIVITY
www.paraminnovation.org/newsletter

Ways in which colour inspires and influences creative expression.

12
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COLOUR & CLOTH

strong
passionate
motivated
grounded

worthy
confident

brave
spontaneous

outgoing
creative

earthy
commited

authority
power

mystery

patience

compassion

innocence 
freshness

self reliant

stable

confident
fearless

inspiratinal

calm

communicative

confident
fearless

inspiratinal

comfortable
in front of

large
groups

Transform your outlook on life with the
transformative power of colour. Tap into the
energy of different hues to enhance your
mood, boost your confidence, and cultivate a
positive mindset.
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HISTORY
www.paraminnovation.org/newsletter

The first colour wheel
was presented by Sir
Isaac Newton in the
17th century when he
first discovered the
visible spectrum of

light

Humans invented the first pigments as early as 40,000
years ago. They combined soil, burnt charcoal, chalk,

and animal fat to create a basic palette of five colours
yellow, red, brown, black, and white. 

Vibrant colours and
dynamic scenes
represent mystic
legends of gods and
goddesses in
Hinduism painting
in India

Source: https://www.artsy.net/article/the-art-genome-project-a-brief-history-of-color-in-art14
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IN ANCIENT INDIA
The word chakra comes from the Sanskrit (sacred Hindu language), and it literally
means “wheel of light”. Chakras can be described as colourful vortexes of energy that
constantly spin like wheels at different speeds.

The text chitrasutra mentions five basic colours, while the others only have four (red,
yellow, blue and white), though both agree on white as a primary colour.

CROWN 
CHAKRA

CHAKRA COLORS CHART

THIRD
EYE
CHAKRA

THROAT
CHAKRA

HEART
CHAKRA

SOLAR
PLEXUS
CHAKRA

SACRAL
CHAKRA

ROOT
CHAKRA

Source: https://www.rareearthgallerycc.com/blog-entry/85/the-7-chakras15
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JAISALMER - THE GOLDEN /BROWN CITY

www.paraminnovation.org/newsletter

VIBRANT CITIES OF INDIA

JAIPUR - THE PINK CITY

JODHPUR - THE BLUE CITY

UDAIPUR - THE WHITE CITY

Source: https://mymodernmet.com/2019-unesco-world-heritage-sites/16
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COLOUR PREPARATION

PLANT BASED TEXTILE DYES

hyacinth

hyacinth

hydrangea

iris

butterfly bush

calendula

sunflower

daffodil
marigold

chamomile

dandelion

acorn

rosella root

rosehips

camellia
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    YOUR RIGHT
BRAIN TRIES TO SAY
THE COLOUR BUT
YOUR LEFT BRAIN
INSISTS ON READING
THE WORD.

SAY THE
COLOUR
YOU SEE
IN THE 
WORDS
 NOT
THE
TEXT AS 
FAAAST 
AS YOU
CAN

www.paraminnovation.org/newsletter

CHALLENGES

red
green

grey

yellowtan

blue

orange

black

pink

white

brown

purple

SEND IN YOUR ANSWERS TO 

content@paraminnovation.org
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THIS MONTH'S CHALLENGE: 

 March 2023

"Create your own colour" 
Come up with a new colour of your own which does not

exist. It's time to pick up some colours and start creating.
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https://list25.com/25-amazing-facts-about-colors-that-you-never-saw-coming/
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There Is a colour You CAN'T See: The newly
invented VANTABLACK is so dark, it appears to
be a black hole!

EIGENGRAU is the dark grey colour perceived by
the human eye in the absence of light.

The SUN is white when viewed from space. The
Earth's atmosphere makes it appear to be yellow.

The colour orange was named after the fruit.
Before its name change, it was known in English
as "GEOLUHREAD"

1
2
3
4

The human eye can see about 10 million

colours

 ORANGE colour was referred to either
as a hue of red or yellow.

Red and Yellow stimulate Hunger

Red is the First Colour A Baby Sees!

19
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CHEMISTRY OF COLOUR

20

The Aurora Borealis occur when charged particles (electrons
and protons) collide with gases in Earth's upper atmosphere.
Those collisions produce tiny flashes that fill the sky with
colourful light. As billions of flashes occur in sequence, the
auroras appear to move or " dance " in the sky.

COLOURS OF                 INDICATORS



CHROME GREEN

CARBON BLACK

Carbon C

Chromium (III) oxide
Cr

2O3

TRANSITION

METAL 

ION

COLOURS

YELLOW
SODIUM SALTS GREEN

BARIUM SALTS

RED
STRONTIUM SALTS

Strontium Nitrate

Strontium Carbonate

Strontium Sulfate

Strontium Chloride

Sodium Bicarbonate
Sodium Nitrate


Sodium Chloride
Barium Nitrate


Barium Carbonate
Barium Chloride

Barium Chlorate

Calcium Carbonate
Calcium Chloride

Calcium Sulfate

ORANGE
CALCIUM SALTS
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ph FIRE WORKS

COLOURS

&

3+ 2+ 3+ 4+ 5+ 2+ 3+ 6+

TITANIUM VANADIUM
V

CHROMIUM
Ti Cr

7+ 2+ 3+ 2+ 2+ 2+

MANGANESE IRON COBALT NICKEL COPPER
Mn Fe Co Ni Cu

PHENOL RED
RANGE: 6.4 - 8.0

THYMOL BLUE
RANGE: 1.2 - 2.8, 8.0 - 9.6

METHYL ORANGE

PHENOLPHTHALEIN
RANGE: 8.3 - 10.0

BROMOTHYMOL BLUE
RANGE: 6.0 - 7.6

UNIVERSAL INDICATOR

RANGE: 3.1 - 4.4

0 2 4 6 8 1210 14
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BIOLUMINESCENT
ORGANISMS

VIRIDIAN GREEN

COBALT VIOLET

CADMIUM ORANGE

CERULEAN BLUE

Cr2O (OH) 4

Cobalt (II) phosphate 



Cadmium sulfoselenide
Cd2SSe

Cobalt (II) stannate
Co

2 SnO 4

TITANIUM WHITE
Titanium dioxide, TiO2

ANTIMONY WHITE
Antimony trioxide

ZINC WHITE

CADMIUM YELLOW
Cadmium sulfide, CdS

CHROME YELLOW
Lead chromate, PbCrO




ZINC YELLOW



ULTRAMARINE BLUE
Na6Al4Si6S4O20

PRUSSIAN BLUE



COBALT BLUE

Zinc Oxide, ZnO

Zinc chromate, ZnCrO

Cobalt (II) aluminate, 

Ferric hexocyanoferrate, Fe(CN)18

Hydrated chromium (III) oxide

CADMIUM RED RED

OCHRE
2 3

Iron (III) oxide, FeO

Cadmium selenide, CdSe

www.paraminnovation.org/newsletter

https://chemistry.com.pk/infographics/chemistry-of-fireworks/21

METAL  ION
FLAME
TESTS

BLUE
PURPLE

SILVER
WHITECOPPER SALTS

COMBINE COPPER
& STRONTIUM

COMPOUNDS

WHITE HOT

MAGNESIUM &
ALUMINIUM

BURNING METAL
Magnesium

Aluminium

Titanium

Copper (I) Chloride
Copper Carbonate


Copper Oxides

 March 2023

INDIUM
In3+

LITHIUM
Li+

STRONTIUM
Sr2+

LEAD
Pb2+

BARIUM
Ba2+

SODIUM
Na+

RADIUM
Ra2+

ARSENIC
As3+

POTASSIUM
K+

COPPER
Cu2+

RUBIDIUM
Rb+

ANTIMONY
Sb3+/Sb5+

IRON

Fe2+/Fe3+

CAESIUM
Cs+

SELENIUM
Se2+/Se4+

ZINC
Zn2+

BORON
B3+

CALCIUM
Ca2+

PIGMENTS IN PAINTS



EXHIBIT OF THE MONTH

This is an interactive art called the colorizer
which makes art appear to move, shift and
change colour.

This Exhibit shows how objects can produce colour in many different ways,
depending on how they interact with light, and how people have searched for
pigments and dyes to make their lives more colourful.

22
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Cherry trees bloom as a result of physiological changes in plants brought
on by a combination of rising temperatures and longer days. Genetics,
location, and environmental conditions can all have an impact on when a
plant blooms. Cherry blossoms come from a neotropical tree called
Tabibuea Rosea.

COLOURFUL BANGALORE

23
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JOIN US!

Contact us 

 +91 84312 66867 
 collaboration@paraminnovation.org 

This is a themed monthly magazine. Every month a
new theme will be chosen and presented in the context
of science, technology, engineering and mathematics.

To get featured, please send in your ideas, articles and images to
content@paraminnovation.org
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