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How Instant Ice Packs and Heat Packs Work

Have you ever bumped your knee during sports or felt cold during a winter walk? Maybe someone
gave you an ice pack or a hand warmer to help. But how do these packs work? They’re more than just
simple bags — they use chemistry to help your body feel better. Let’s explore the cool (and warm!)
science behind them.

What Is a Chemical Reaction?
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There are two main types of reactions that matter he

¢ Exothermic reactions give off heat.
« Endothermic reactions absorb heat.

monitim nitrate

This type of reaction takes in thermal energy (heat), which is why it’s called endothermic.



Why Are They Useful?
Instant ice packs are helpful because they:
e Reduce swelling after injuries

¢ Numb pain in sore muscles
e Can be used right away without needing a freezer
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Instant Heat Packs: Warm Reactions

Now let’s talk about the opposite — heat packs. These t m n a€tivated, and they use
exothermic reactions to do it.

What'’s Inside?

Heat packs can use different types ofireacti
sulfate mixed with water. When the

This reaction is exothermigfbecaltise it gives off heatfimaking the pack warm to the touch.

¢ They have sore muscles and need comfort
¢ They are outside in the cold and want to warm up
¢ They need to stay warm without a heater or electricity

Campers, hikers, and people in cold climates often use these packs in gloves, boots, or pockets.



The Chemistry Behind Hand Warmers

Hand warmers are a special type of heat pack. They’re small, light, and fit in your gloves or pockets.
Let’s look at how they work using real chemistry.

Type 1: Iron Oxidation (Air-Activated)
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In this reaction:

Iron + Oxygen - Iron oxide (rust) + heat

it releases heat. The pack can stay warm for ug.to 10 hou

Type 2: Crystallization Reaction

TWF SAMPLE

se he

S

ic and Exothermic Reactions

Salt and other materials in the pack help the reacto&

xothermic reaction because

in an exothermic reaction. The pack turns solid and gets warm.

k in water until the crystals dissolve back into liquid. Then it’s ready to go

pack

Reaction Type Energy Flow Example Pack Feels Like Common Use
Endothermic Absorbs heat Instant ice pack Cold Sports injuries,
swelling
Exothermic Releases heat Hand Warm Muscle aches,
warmer/heat outdoor warmth




Designing Better Packs
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¢ Try different amounts of chemical to change how long the pack stays warm o
¢ Test how the size of the pack affects temperature
¢ Compare different types of chemicals to find the best ones

This is part of what scientists call the design process. First, they
change or improve it based on results.

How This Chemistry Helps the World
You might think ice packs and hand warmers are just fo

safety, too.

e Soldiers and hikers use hand
e Scientists are even working
power homes or help in disas

TWF SAMPL

ion — A process where substances mix and change into something new.
— A reaction that absorbs heat.

¢ Exothermic — A reaction that gives off heat.

¢ Oxidation — A reaction where a substance combines with oxygen.

e Crystallization — The process where a liquid turns into a solid form (crystals).



Reading Comprehension Questions

1.

10. How could hand warmers be useful to soldiers a

Extension Questions
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What are the two types of chemical reactions described in the article? Include whether they
absorb or release heat.

What two

Why does an ice

What type of reaction (exothermic or endothermic) is used in most hand wa S

What chemical reaction
What does

What is the

How can engineers change how long a heat pack stay

Why are instant

What are

How do astronauts use chemic C | temperature in space?

eco-friendly alternatives to current chemical packs?



Reading Comprehension Questions KEY
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