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10 REASONS WHY

WE STUDY
CHEMISTRY

Chemistry is at work in every moment of our lives. It's in the coffee you sip, the soap you
use, the air you breathe, and the phone in your pocket. Though it can look like complex
equations on a whiteboard, at its heart chemistry is about simple ideas that help us
understand and shape the world around us.

Below are 10 reasons we study chemistry. Each one shows how this “central science”
touches our daily routines, powers new technologies, and sparks our curiosity. Along the
way you'll find real-world examples and tiny experiments you can try at home.

Chemistry is all around us. It helps us understand everything we see, touch, and use
every day. Here are 10 simple reasons why learning chemistry is important for everyone.

1. Everything Is Made of Atoms and Molecules

Big idea: All matter, your coffee mug, the trees outside, even the air, is built from
atoms, the tiniest units of elements like carbon, oxygen, and hydrogen.

Why it matters

Knowing how atoms join into molecules helps us design new materials, medicines, and
technologies.

Did you know
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Chemists have created over 20 million synthetic compounds in labs, each one a new
combination of atoms you won'’t find in nature.

Real-World Insight

Every plastic toy, every strand of silk, every drop of gasoline is a molecule or a mix of
molecules. When chemists tweak molecular structure, like adding a chlorine atom to a
rubber polymer, they can make tires that grip wet roads better.

Try at Home: Molecular Models

Use colored clay or play-dough to represent different atoms (e.g., black for carbon, red for

oxygen, white for hydrogen). Stick them together with toothpicks to build water (H20),
carbon dioxide (COz), or even simple sugars. It's a hands-on way to “see” molecules.

2. Water: Our Superstar Molecule

| Big idea: Water’s unique traits make it essential for life and climate.

e Cohesion & adhesion: Water molecules stick to themselves and to other surfaces,
which explains how trees pull water up from roots to leaves.

+ High heat capacity: Oceans absorb over 90 percent of excess heat from
greenhouse gases, slowing atmospheric warming.

» Density anomaly: Ice floats because it’s less dense than liquid water. If it sank,
lakes would freeze solid from the bottom up, killing marine life.

Real-World Insight

A single cubic kilometer of ocean holds about 1.37 billion gigatons of water. That
immense heat reservoir moderates coastal climates, so cities like San Francisco have
mild summers and winters.

Try at Home: Freezing Point Surprise

1. Fill two identical cups with water.
2. Dissolve a teaspoon of salt in one (it lowers freezing point).
3. Place both in your freezer and check hourly.

o You'll see the pure water freeze first.

o This simple demo shows why seawater stays liquid at temperatures below 0
°C.

3. Medicines: Chemistry’s Healing Touch

Big idea: From ancient herbal remedies to cutting-edge mRNA vaccines, chemistry
designs and delivers drugs that save lives.

Drug development pipeline
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Fewer than 1 in 10 compounds screened in the lab ever reach patients, and the process
can take 10 to 15 years and cost over 2 billion dollars.

See also 10 Reasons Why Year Round School is Good

Breakthrough stat

Since 1950, life expectancy in the U.S. has risen by over 10 years, largely thanks to
vaccines and antibiotics, both major achievements of chemistry.

MmRNA revolution

The first mMRNA vaccines for COVID-19 went from genetic sequence to human trials in
just 66 days, a speed record made possible by decades of chemical and molecular
research.

Real-World Insight

Aspirin, one of the world’s oldest drugs, was first synthesized in 1897 by Bayer chemists.
It still treats pain, reduces heart attack risk, and even appears in cancer prevention
studies.

Try at Home: Dissolving Rates

1. Fill two glasses with room-temperature water.
2. Drop a whole tablet in one, a crushed tablet in the other.
3. Time how long each takes to dissolve completely.

You'll see that smaller particle size, like in a crushed tablet, speeds up dissolution. This is
the same principle behind how fast-acting medicines work.

4. Clean Energy: Chemistry Lights the Way

Big idea: From batteries to solar cells, chemistry creates materials and reactions
that power our devices and vehicles without choking the planet.

Lithium-ion batteries

About 80 percent of today’s rechargeable batteries use this chemistry. Researchers aim
for energy densities above 500 Wh/kg (today’s cells are around 250 Wh/kg).

Perovskite solar cells

Lab efficiencies have soared from 3 percent in 2009 to over 25 percent today, putting
them on par with silicon panels but using cheaper materials and simpler processing.

Green hydrogen

Electrolyzers powered by renewable electricity split water into hydrogen and oxygen. With
new catalysts, energy losses are dropping from 30 percent to under 20 percent.
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Real-World Insight

In 2024, an offshore wind farm in the North Sea started converting excess wind power
into hydrogen via chemical electrolysis, storing energy for calm days ahead. It’s a real-
world pilot of the “power-to-gas” concept.

Try at Home: Lemon Battery Variation

1. Slice two lemons, insert a copper penny and a galvanized (zinc-coated) nail in each.

2. Connect in series: penny of lemon 1 to nail of lemon 2, and so on.
3. Attach wires to the free penny and nail, hook up a small digital clock or LED.

With 4—6 lemons you’ll power a tiny device, showing how acids can drive electron flow.

5. Better Crops and Food Security

Big idea: Chemistry boosts yields, preserves harvests, and keeps food safe for
billions.

o Precision fertilizers: Slow-release urea coated in sulfur or polymers can cut
nutrient runoff by up to 60 percent.

o Biopesticides: Products like Bt toxin (from soil bacteria) target only certain pests,
reducing chemical-spray use by 30-50 percent in some farms.

o Cold-chain packaging: Phase-change materials that melt at 4 °C keep vaccines
and fresh produce within safe temperature ranges during transport.

Real-World Insight

The Green Revolution of the 1960s and 70s, driven by new high-yield wheat and rice
varieties along with nitrogen fertilizers, doubled cereal production in Asia and helped
prevent mass famine.

Try at Home: Salt-Sugar Preservation

1. Mix equal parts salt and sugar.
2. Coat a raw vegetable slice (like carrot) in the mix and leave for an hour.
3. Taste the results and notice the firmer texture.

See also 10 Reasons Why Homework Should not be Banned: Unlocking Achievement
This simple mix draws out water and slows bacterial growth. It's an age-old trick used in
making jerky and fruit preserves.

6. Cleaning Up Pollution

Big idea: Chemistry not only creates pollutants but also invents solutions, from
filtering water to breaking down oil spills.

Activated carbon
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One gram has a surface area of over 3,000 square meters, so it soaks up dyes, heavy
metals, and organic toxins very effectively.ffectively.

Bioremediation

Specially bred or engineered microbes can digest oil, pesticides, even explosives in soil.
Some cleanup sites use “bio-barrels” filled with microbes that slowly break down
pollutants.

Catalytic converters

Since their introduction in the 1970s, U.S. vehicle emissions of hydrocarbons, carbon
monoxide, and nitrogen oxides have plummeted over 90 percent.

Real-World Insight

In 2023, researchers tested a new metal-organic framework, or MOF, material that
captures mercury vapor from coal-plant flue gas with 99 percent efficiency, cutting air
pollution and health risks.

Try at Home: Mini Water Filter

1. Layer gravel, sand, and activated charcoal in a plastic bottle with the bottom cut off.

2. Pour muddy water through.
3. Watch as most sediment and odors disappear.

It's a small-scale model of engineered filters that serve cities.

7. Inventing Tomorrow’s Materials

Big idea: From self-healing plastics to graphene super-materials, chemistry
designs matter with extraordinary properties.

Graphene

A single layer of carbon atoms in a honeycomb lattice. It's 200 times stronger than steel
yet flexible and conductive. Potential uses range from transparent electronics to ultra-
strong composites.

Self-healing polymers

Microcapsules embedded in coatings break open upon scratching, releasing monomers
that polymerize and patch the damage.

Shape-memory alloys

Metals that “remember” their original shape and return to it when heated are used in
medical stents and smart actuators.

Real-World Insight
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Some advanced car windshields now use a polymer-glass laminate that can self-repair
small cracks when exposed to a warm sunlight breeze, extending the windshield’s life.

Try at Home: Bouncy “Slime” Ball

1. Mix 1 Tbsp white school glue with % tsp baking soda.
2. Add 1 Tbsp contact-lens solution (contains borates).
3. Knead into a ball.

You’ve created a non-Newtonian polymer that is both bouncy and moldable—an easy
way to explore how some materials behave in surprising ways.

8. Everyday Products You Love

Big idea: Your shampoo, soap, snacks, and skincare—chemistry makes them work
beautifully and safely.

Surfactants in detergents

They have a water-loving head and an oil-loving tail, surrounding grease and rinsing it
away. Over 30 percent of household cleaning formulations use biodegradable surfactants
derived from coconut or palm oils.

Encapsulation in cosmetics

Tiny lipid or polymer spheres protect active ingredients like retinol or vitamin C, releasing
them slowly into skin layers for better absorption.

Flavor chemistry

Vanillin (the main molecule in vanilla) sells for over $10 per gram in its pure form.
Synthetic vanillin provides over 95 percent of global vanilla flavor at a fraction of the cost.

Real-World Insight

Ever notice your shampoo foams more in hard water? The extra minerals change how
surfactants gather at the surface, making more bubbles. But they can also leave a
residue, which you remove with a conditioner designed to grab those minerals.

Try at Home: Homemade Lip Balm

1. Melt 1 Tbsp beeswax with 1 Tbsp coconut oil in a double boiler.
2. Stir in a drop of essential oil (like lavender).
3. Pour into small containers and let solidify.

See also 10 Lines On My School In English
You’ve blended oils and waxes, using simple chemistry to soften skin and lock in
moisture.

9. Training Your Mind for Any Challenge
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Big idea: Studying chemistry is really training in problem-solving, data analysis,
and creative thinking—skills you use in every part of life.

o The scientific method: You learn to form hypotheses (“If | change temperature,
reaction speed will change”), design controlled tests, gather data, and decide if your
idea holds up.

¢ Quantitative skills: Measuring volumes, weighing samples, and interpreting graphs
help chemists become fluent in numbers and patterns.

» Resilience: Failed experiments teach troubleshooting. You adjust one variable at a
time, find the errors, and try again.

Real-World Insight

Many top tech and finance firms recruit chemistry PhDs because they bring strong
analytical mindsets, perseverance in complex projects, and the ability to learn new tools
quickly.

Try at Home: Kitchen Leak Detective

1. Place a dry paper towel under your sink pipes overnight.
2. Check for wet spots.

3. If you see dampness, tighten one connection, retest.

You’re using hypothesis testing by changing one thing at a time to find the plumbing
problem.

10. Sparking Lifelong Curiosity

Big idea: Chemistry turns everyday moments—rainbows in soap bubbles, salt
crystals on a windowsill—into sparks of wonder.

» Citizen science: Projects like water-quality testing kits let you share data with
researchers tracking pollution worldwide.

o Cross-discipline journeys: Studying a mineral can lead to geology; exploring
enzymes opens doors to biology; examining starlight spectra connects to
astronomy.

» Inspiring the next generation: Simple demos, like vinegar and baking soda
volcanoes, ignite a passion for science in kids.

Real-World Insight

The annual International Year of the Periodic Table in 2019 saw over 10 million people
take part in chemistry events worldwide. These included talks, workshops, and hands-on
experiments, all celebrating how elements shape our lives.

Try at Home: DIY Cabbage pH Indicator

1. Chop red cabbage and soak in hot water for 10 minutes.
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2. Strain to get purple liquid.
3. Dip in lemon juice (it turns pink), baking soda solution (it turns green), and soap
solution (it stays blue or turns slightly yellow).

You’ve made a colorful pH sensor from a common vegetable.

Conclusion

Chemistry is the story of how atoms and molecules shape every part of our world, from
the medicines that heal us to the fuels that power our cars, from the foods we enjoy to the
materials that make our gadgets smarter. It teaches us to observe carefully, think critically,
and solve problems creatively.

Next time you sip tea, wash your hands, or watch the sunset, remember you're seeing
chemistry in action. Try one of the simple experiments above, share it with friends, and
notice the small wonders all around you. Once you start looking through the lens of
chemistry, you'll never see the ordinary in the same light again.

Enjoy the adventure!

Marco

Maroc Jameson is a dedicated educator with a strong commitment to enhancing learning
experiences. He specializes in presenting information through concise “10 tips” formats,
covering various topics such as “10 reasons to pursue a new skill” and “10 important
benefits of reading.”
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