HEY SMART GIRL

25 Mind-Blowing
Chemistry Facts

Atoms that are mostly empty space. Gold that never
rusts. Diamonds made of the exact same stuff as
pencil lead. Get ready to be amazed.

FOR CURIOUS GIRLS AGES 8-12

Atoms & the Invisible World

A single strand of your hair is about a million atoms wide.
Atoms are so small you can't see them, even with a regular microscope. If an atom were the size of a
marble, that marble would have to grow to the size of the entire Earth to keep the comparison fair!

e Scientists can't say exactly where an electron is — only where it might be.
Every atom has a tiny centre called a nucleus, with electrons zooming around it. They move so fast that
finding their exact spot is like trying to photograph a speeding tennis ball in a pitch-dark room!

e Atoms — the things that make up everything — are mostly empty space.

If an atom's nucleus were the size of a marble in the middle of a football stadium, the electrons would be
zooming around near the back seats. That means you, your chair, and this page are almost entirely...
nothing!

0 Gold doesn't rust, tarnish, or wear away — ever.
Archaeologists have found gold jewellery in ancient tombs thousands of years old, and it still shines like
new. Most metals react with the air over time. Gold simply doesn't.



Reactions That Change Everything

Your stomach is a working chemistry lab, right now.

Every time you eat, acids and special helpers called enzymes break your food into tiny pieces your body
can use. This process even makes gases — which is exactly where burps come from!

A purple "mistake" in 1856 changed fashion forever.
An 18-year-old chemist was trying to make medicine when his experiment went wrong and made a

strange purple goo instead. He tested it anyway — and discovered the world's first man-made dye. Before
that, purple clothes were so rare only royalty wore them!

Bananas are very slightly radioactive — and so are you!

Bananas contain potassium, and a tiny bit of all potassium is naturally radioactive. Your body has
potassium too, which means you're a tiny bit radioactive as well. Totally harmless — just a fun fact to
surprise people with!

Glow sticks don't use any electricity or batteries at all.

Bend one and you trigger a chemical reaction between two liquids inside, which makes light instead of
heat. Scientists call it chemiluminescence — light made entirely from chemistry!

Acids, Bases & Your Tongue
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The reason lemons make you pucker is a tiny chemistry test on your tongue.

Acids — like the citric acid in lemons — trigger your sour taste receptors. It's your body's way of checking
"is this safe to eat?" Lucky for us, lemons are totally fine!

Your own stomach acid could dissolve metal — slowly!

Your stomach acid is almost as strong as battery acid. The only reason it doesn't dissolve your stomach is
that your stomach lining keeps rebuilding itself faster than the acid can damage it.

Red cabbage juice can test for acids and bases — no lab needed.

Squeeze or boil red cabbage and the purple liquid will turn pink around acids, and green or yellow around
bases. It's a real science tool hiding in your kitchen!
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The Periodic Table's Hidden Stories
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The metal used in spacecraft and hip replacements was found by accident — in a
pile of river sand.

In 1791, a curious clergyman in Cornwall found a strange heavy metal in black sand. We now call it
titanium — and it's prized because it's both incredibly strong AND remarkably light. That's why it's used in
everything from spacecraft to hip replacements!

A helium balloon that floats away is saying goodbye to Earth — for good.
Helium is so light that once it escapes, it drifts up through the sky and just keeps going — it doesn't fall

back down like most gases. The balloon skin stays on Earth, but the helium gas itself keeps travelling,
slowly, out toward space!

An old saying about "going mad" is based on real chemistry.

"Mad as a hatter" comes from hat-makers long ago who used a chemical with mercury in it to shape hats.
Breathing the fumes for years made them seriously ill. A real scientific mystery hiding inside an old
phrase!

One chemical element is so reactive it can set water on fire.

Most things need oxygen to burn. Fluorine is so aggressive it can react explosively with water itself —
breaking the normal rules of fire completely!

States of Matter & Staying Alive
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If ice sank instead of floated, life on Earth might not exist.

Ice floats because it's less dense than liquid water — a real chemistry quirk. If it sank instead, lakes and
oceans would freeze solid from the bottom up every winter, and fish wouldn't survive!

There's a temperature where the line between liquid and gas just disappears.

Heat and squeeze certain substances enough and they become "supercritical" — not quite liquid, not quite
gas. Coffee companies actually use this to make decaf coffee!

Liquid nitrogen is so cold it can freeze a banana hard enough to hammer a nail.

At around -196°C, liquid nitrogen turns a soft banana into a tool hard enough to bend metal — for a few
seconds, before it warms up and turns to mush again!
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Chemistry Shaping the Future
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The battery in a phone exists because of a 1970s gamble on the lightest metal
around.

Scientists needed a lightweight material that could store loads of energy. The periodic table pointed them
to lithium — which now powers phones, laptops, and electric cars!

Some scientists are growing plastic-eating enzymes to fight pollution.

Researchers have found and engineered tiny helpers called enzymes that can break down certain plastics
in days instead of hundreds of years. A real chemistry race against pollution, happening right now!

Diamonds and pencil "lead" are made of the exact same element.

Both are pure carbon! In diamond, the atoms lock into a super-strong 3D shape. In pencil graphite, they sit
in loose, slippery sheets that rub off easily. Scientists can even turn graphite into real diamond using huge
heat and pressure!

Scientists can now 3D-print human body parts using chemistry, not ink.

"Bio-inks" made of living cells and chemical gels are layered by special 3D printers to build replacement
skin, blood vessels, and even early experimental organs!

Chemistry Heroes & What's Still Out There

A woman who got curious about glowing rocks discovered two brand-new elements.

She noticed certain rocks glowed strangely, even in the dark — and instead of ignoring it, she got curious.
Years of testing later, she'd discovered two new elements and won two Nobel Prizes in two different
sciences. Nobody else has ever done that!

Nobody knows for sure how many chemical elements actually exist.

Scientists think there could be even more elements out there — so unstable they might only exist for a
tiny fraction of a second. The periodic table you learn in school might not be finished yet!

Right now, only about 1 in 5 university engineering and chemistry students are
girls.

That means most of the people being trained to solve huge problems — like clean energy and new
medicines — are boys. Not because girls can't do it. You've just read 24 facts that prove curiosity doesn't
care about gender. That gap can close — and it might just start with you.
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You made it to fact 25!

Chemistry isn't just something that happens in a lab. It's
in your kitchen, your body, your phone, and even
floating off into space right now.

You don't need a science degree to be curious. You just
need to keep asking "wait, why does that happen?"

Science starts here, confidence lasts a lifetime.

Ready for More Adventures in Chemistry?

Good news — there's a LOT more to learn and discover.

Hey Smart Girl: Book of Chemistry is packed with 30+ hands-
on experiments, mind-blowing facts, inspiring scientist stories,
and everything you need to understand the atoms and

chemical reactions that create our world. Perfect for girls ages

8-12.
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Want more free experiments and printables?
Visit: heysmartgirl.com
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