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Imagine—no clouds of choking! exhaust®. No smelly?
Jumes? at the gas station. You ll zoom? down the highway
on a tank’ of . . . hydrogen!
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What could be better than a camping trip? You are roasting?!
marshmallows® over a crackling? fire. The sun is shining.

You re on vacation—-but all around you chemical reactions are
at work.

ee that warm, flickering® fire? It’s a chemical reaction

in progress. So is the crispy’ brown crust’ that’s
forming on the marshmallows. Even the
act of reading this book is the result of chemical

reactions taking place throughout your body.

Chemical reactions are everywhere. When food
cooks or tent stakes’ rust® or trees grow, chemical
‘reactions take place. When you digest’ those
marshmallows, use your muscles' to stir'' the fire—
even when you just think about something —chemical
reactions are involved'>. How can we understand these

fantastic forces?

We can start by defining'’ them. In simple terms, a chemical reaction occurs'* when two
or more substances'’ interact'® to form something new. You start out with reactants'’.
During the reaction they are transformed'® into different substances—the products".

1. roast Y % 11. stir v HEh
2. marshmallow  » REBE 12. involve v BR
3. crackling adf ) AR A 1 ) A 13. define n - R TEX
4. flickering. _adf. PabeR:s] 14. occur v, RAE
5. crispy Ak R 15. substance . R
6. crust o FESNR 16. interact v _ HAEER
7. stake . : 17. reactant . R
8. rust v ) £ 18. transform v AL i HEMR
9. digest v GE (B’Y) 19. product 7. £RBY
10. muscle A
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Physical vs. Chemical Change SRR Py e
Ending up with something new is the big But if you toss’ that log onto fhé"ca;rnpfqp*’;r:-««?‘ :
difference between a chemical reaction it burns. After the flames’ disappear and 2 '
and a simple physical change. If you chop' the smoke clears, only ashes remain. The ;
a log” into tiny pieces, you’ve changed it wood is gone. In its place is something t
physically. Instead of one big piece, you’ve else. A chemical reaction has occurred.

got dozens of smaller ones. But you still |

have wood. Chopping the wood hasn’t 1.chop v R, %

2. log 7. B, FERA%

changed it into some other substance. 5. #0868 . 7
4. campfire _ n B A I

5. flame 7 KA

Chopping wood causes a physical change. Burning wood
causes a chemical change.
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New Arrangements

So now you know what a chemical
reaction is. But just how are new
substances created as the result of one?
During a chemical reaction, atoms' that
make up molecules’ are rearranged. Some
of the bonds’ that hold them together are
broken. As the reaction proceeds®, the
atoms rejoin’ in different ways. New bonds
are formed, and molecules of different

substances are created.

As a simple example of this rearranging
process’, let’s take a look at the chemical
reaction that occurs in a hydrogen car.
Inside the car, molecules of hydrogen
gas and oxygen gas break apart and
recombine’ to form molecules of water.
Look at the diagram® above. The colored
balls represent atoms and molecules that
are rejoining in a chemical reaction.

See how the atoms have been rearranged?
At first the hydrogen atoms and oxygen
atoms were bonded together in pairs. Then
the atoms recombined, joining together in

new ways to produce water molecules.

There are many different ways that atoms

get reshuffled’ in chemical reactions. But

il

no matter how it happens, you can count
on'’ one thing when the reaction is over—

you’ll end up with something new!

RF
._molecule P2 5F
. bond 7, i
ST
. process R pug
L2 . EBEWHE
o A
) EHRHA
B2 BB

. atom 7.

. proceed v
>._rejoin v

9. reshuffle  »
10. counton
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Chemical Reaction Clues’ reaction is taking place inciude smoke,

Obviously?, you can’t see atoms reshuffling  light, heat, strange odors'?, and color

when chemical reactions occur. But changes.

sometimes you can see, smell, and hear
signs’ that this reshuffling is taking place. -

._obviously

sign

spark

flare 3 (sEEH ) BEREK
. sparkler 3 _RRAZRXZY
. bubble 1 b2 120 3
._vinegar 3 B
. baking soda INFAT . BREREW
. scum . 2. AKX
. tub ” SAEL
._odor . i3

Sparks* that fly off of flares’ or sparklers’
are signs of a chemical reaction. So are

bubbles’ of gas that form when you mix

© 0N O s w2

vinegar® or lemon juice with baking soda’

s
o

or the soap scum'® left around the tub"

-
N =

after a bath. Other clues that a chemical

10




Energy on the Move

Chemical reactions involve changes in
the arrangement of atoms. But they also
involve something else—a change in
energy. Overall', energy may be absorbed?
or released’ as a reaction takes place.

This energy often takes the form of light,
electricity, or heat.

When wood or other substances burn, light
and heat energy are released. Some heat-

producing reactions happen so quickly that

A

. overall adv. BRIk
2. absorb . g U
3. release v B
4. explosion ” HRIE
5. explosive adj. BRIER
6. firework n BT, M. K
7. brilliance ” p,23
8. firefly 7. BEAE
9. cell ” a2l
10. insect A Ed

it

. _mate

an explosion® results. It’s this explosive’
release of energy that puts the fire into
fireworks®, giving them such powerful

brilliance’.

wonder...

. « « how fireflies?, or
lightning bugs, make
their own light?

A firefly’s flashes are the result of a
chemical reaction that takes place

in certain cells® in the insect’s™
body. Inside the cells, chemicals mix

together. During the reaction, light is
given off. Fireflies use their flashing
lights to attract mates'' as they fly
around at night.




Plcture This

G

Peﬂl(lll!l Under the Hood
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;’y rogen fuel cell' car runs on hydrogen. Instead of an engine’,

i has a motor powered by fuel cells. Inthe fuel cells,
rpair;lions\;;volving hydrogen and oxygen take place. let’s see

how they Work.

A Step 1: Hydrogen from the fuel tank
passes through a special membrane'.
There the electrons’ are stripped’ from the
hydrogen atoms. ( 5E8 M5 13 71 )

A Step 2: The electrons can't pass
through the membrane. Instead, they flow
out through a wire, creating electricity that
powers the car.




A Step 3: The stripped hydrogen atoms
can pass through'the membrane. When

they: reachithe other side of the:membrane,

they pick up their lost electrons.

. fuel cell

. engine

. membrane

. electron
strip
meet up with

poof

0 N O GAs 0N~

exhaust pipe

R ¥ e st
. R, 5%
. R BURY

B F

A Step 4: The complete hydrogen atoms
then meet up with® oxygen from the air and
POOF I The hydrogen and oxygen combine
chemically to make water, which shoots from
the exhaust pipe’ as steam.

Key

Hydrogen Atom Hz Hydrogen Molecule

Electron D o Oxygen Molecule

Stripped H?D
Hydrogen Atom Water Molecule
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