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The Chemistry of Firework Colours

Ve
NG

N

Orange

Calcium salts
Calcium carbonate
Caleium chloride
Calcium sulfate

Red

Strontium salts
m nitrate
ontium carbona

N

\\1/4..
7N

Green Cop

Barium salts
Barium nitrate
Barium carbonate
Barium chloride
Barium chlorate.

per salts

Copper(l) chloride

Copper carbonate
Copper oxide

, COMPOUND
INTEREST

Purple

Combine copper
and strontium
compounds

T RN GEITED GEITEED GEITTTED

Gunpowder composition

Putassiummitrate  Chareoal

KND,

C
ENERGY DENSITY:

IMEGAJOULES PER KG

Metal compaunds which produce
an intense colour when burned.
Some are listed above.

www.compoundchem.com

Chlorophyll

Allows firewark to burn;
gunpowder, (potassium nitrate,
sulfur & charcoal), is often used.

Usually nitrates, chiorates or
perchlorates; required to provide

Carotenoids and flavonoids

Lutein (a carotenold)

oxygen for the combustion of fuel.

Carotenoids

CHZOH CH,0H CHzOH
OH

{common binder)

Halds the mixture together; the
maost commenly used is a starch,
dextrin, dampened with water.

Chlorine denors help strengthen
some colours. Some oxidisers can
also act as chlorine donors.

) COMPOUND
' INTEREST

Anthocyanins & carotenoids

Mg = magnesium

KEY: . Carbon ﬂ Oxygen 0 Kitrogen -~ Mydrogen

Chlorophyll gives plant leaves their green
colour. Plants require warm temperatures and
sunlight to praduce chlarophyll. In autumn,
the amount preduced begins to decrease and
existing chlorophyll is slowly braken down,
diminishing the green colour of the leaves.

www.compoundchem.com

Carotenoids and flavonoid pigments are always
presentin leaves, but as chlorophyllis broken
down in the autumn their colours come to the
fore. Xanthophylls, a subclass of carotenoids,

are responsible for the yellows of autumn
leaves. A major xanthophyll, lutein, is also the
compound that contributes towards the yellow
colour of egg yalks,

Flavonol
Flavone

Ganeral structures shown

® Andy Brunning/Compound Interest 2023 | Creative Commaons Attribution-NonCommercial-NaDerjvatives licence

B-carotene (a carotenold)

Carotencids also contribute orange colours.
Beta-carotene is one of the most common

carotenoids in plants, and absorbs green and

blue light strongly, reflecting red and yellow

light and causing its orange appearance. Itis
also respansible for the colour of carrots,

Carotenoidsin leaves start degrading at the

same time as chlorophyll, butthey doso ata

much slower rate. Some fallen leaves can still
cantain measurable amounts.

Violaxanthin (a carotenold)

Anthocyanin

R = variable parts of molecule

Anthocyanin synthesis is kick-started by the
onset of autumn. As sugar concentration in the
leaves increases, sunlight initiates anthocyanin

production, The purpose anthocyanins serve
isn't clear, but it is suggested that they may play

a light-protective role. It was thought they might

delay leaf fall, but this has been discounted.

e e o SN I IE I TOUORIIE

Lycopene (a carotenoid)

SO
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Nanotechnology is a term that gets bandied around
a fair bit. The promise of longer lasting bread, super
low salt soy sauce, even interest in a smart blob that
can be made to taste like anything using nanotech-
nology have all been part of the highly speculative
future of nanofoods. But what about here and now?
How many of foods already have nanoparticles in
them? And what do we know about the harm they
might cause? Well, the answer to both questions is
we domt actually know.

The term nanotechnology is used to describe engi-
neered matter that>s generally less than 100 nano-
meters in size, in other words, one thousandth of
the thickness of a sheet of newspaper. Nanoparti-
cles already naturally exist, for example proteins
in milk or ash in the air, but building nanoparticles
into food or its packaging can change its nutritional
value, lifespan or appearance. Titanium dioxide is

the most commonly used nanoparticle in food as a
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whitener in powdered sugar, coconut and yoghurt,
also in sunscreens.

Dr Ricky Yada is a leading researcher into nanosci-
ence in food technology. Heys at Sydney University
to brief Australian food industry experts on the rap-
idly expanding global field. “Well, there>s a number
of benefits that nanotechnology could bring in the
food area. For example, the delivery of nutrients at
a much lower level. But right now, we don>t even
have a way to test for nanotechnology in food. And
there>s inconclusive research on both sides of the
debate over their harm and benefit.” Dr Yada, stated.
He added “What is the long-term effect of consum-
ing products that have nanoparticles? Because of the
size of these nanoparticles, because theysre so small
and they can penetrate membranes and tissues, there
is some concerns of these nanoparticles accumulat-
ing in tissues and organs, and will that have a det-
rimental effect to the consumer who consumes that
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product?”

“F-SANS” or Food Standards Australia New
Zealand says it has not received any applica-
tions to approve new or novel nanoscale par-
ticles for food use. Right now, jurisdictions
around the world are struggling with how to
regulate nano products. Right at this point in
time no products have actually been approved
for nano release. But “Friends of the Earth”
estimates there is now hundreds of food prod-
ucts available in Australia that may contain
nano materials.

Without any doubt at all, there are nano ma-
terials in food, in food contact materials and
in agriculture already available in Australia.
Foods to which children are exposed. We
have no idea what is on the market here and
we have no idea what their impacts are. And
it is our regulators that are responsible for
tracking that and regulating that. And they>re
just not doing it. Meanwhile, in the void left
by little or no regulations, brands are being
slippery about their definition of nanotechnol-
ogy. There)s a basic assumption that if there
are new or novel ingredients in food, then the
onus of proving that the food and the ingredi-
ents are safe should rest on the manufacturer
and on the regulator.

There was a debate over genetically modified
—“GM” food, when consumers pressured food
manufacturers into clear labeling. So at least
while there was ongoing research, they could
know what was in their food. With GM, the
question was that at what level did that gene
modification have to be at in order for us to
label it genetically modified. And were go-
ing through those same debates again. The
consumens right to know whatys in their food
supply system. While part of the problem is
that nanotechnology particles are a relatively
recent addition to the food stream, the other
part is that we just don>t know which ones and
what they might be doing.
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