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Acids and Bases:
They’re Everywhere!
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Acids and Bases in the Natural World
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Acid drips’ from stringy® colonies® of sulfurt
eating” bacteria® in Mgxico’s® Villa Luz cave}

1. drip v ) N
2. stringy adj. M
3. colony . EiE
4. sulfur-eating . 370!
5. bacterium i (pl. bacteria) 40
6. Mexico =
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nd that’s not all. Hanging from the cave’s damp* walls are

long, mucous-like’ strands®. Scientists joke that the cave

has a cold. They call the slimy’ strands “snottites.” But the
scientists are careful not to touch them. Acid drips from the snottites.
It can burn skin and dissolve® metal.

Where does this acid come from? Water flowing through Villa Luz
contains the mineral’® sulfur. Cave-dwelling'® bacteria “cat” this
sulfur and produce a poisonous gas in the process. When the gas
mixes with water, it forms sulfuric acid, a very powerful acid.

An acid-filled cave sounds like science fiction''. But acids—some
harmful'?, some helpful—are all around us. So are bases, their
chemical® counterparts'’. Just what are acids and bases? What makes
them different from other kinds of chemicals? And what roles do
they play in our lives? In this book you’ll explore' acids and bases,

plus a whole lot more!
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ou run into dozens of acids and bases every day.
Orange juice contains acid. Grapefruit' and lemons do,
too. But the soap you use in the shower is a base. Waffles

and pancakes usually contain baking soda’—another base.

Believe it or not, there are acids and bases in your own body. Your
stomach makes acid that helps digest’ food. Acids are key ingredients’
in the proteins’ that make up your muscles® and skin. Your tears contain

a base. So does your blood.

1. grapefruit " EE L
2. baking soda INRET BRBRELR
3. digest i L
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Negative' or Positive*? An acid is a substance that breaks apart
What makes an acid different from a in water in a way that releases’ positive

base? Thé’answer has to do with charged®  hydrogen ions'® (HY) into the solution'".

atoms" called ions’. When two chemical A base is a substance that breaks apart
substances® interact’, atoms of one in water in a way that leaves negative
substance may lose negative charges® hydroxide ions'” (OH™) in the solution.

to the other. The substance that loses a
negative charge becomes a positive ion.
The substance that gains a negative charge

becomes a negative ion.

. negative ady. Ay BAMH word Power
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2. positive ad IERY; BHMAY

3. charge " A E B R Another name for a base is an a/kali*>.

4. atom BT “Alkali” comes from the Arabic'* word a/-gil,
5...lem " AT which means “the ashes of a plant.” When

6. substance . YR

o — N HaEE ashes from burned wood are mixed with

8, charge 2 B water, a base called lye'” is formed.
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Telltale’ Clues

Wait a m'i;nute, you may be thinking. So we define’
acids and bases by what’s happening with ions. But
ions are far too small to see, even with a microscope’.
Are there other ways to tell if something is an acid or
a base? Yes, indeed! Here are some clues:

Acids taste sour. What gives lemonade, orange

juice, and grapefruit their zingy® flavor’? An acid
called citric acid’. It’s found in lots of fruits. Lactic
acid’ gives foods such as sour cream®, yogurt’, and
sauerkraut'’ their sharp, sour taste. When you crunch"'
into a dill pickle", does your mouth “pucker” up”?
Dill pickles are soaked' in vinegar", which is—you

guessed it—another acid, one called acetic acid".

1. telitale adj. RE 15 BA () L Y
2. define v B TEX
3. microscope . B
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5. flavor . U SE]
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9. yogurt n <30
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Although it's true that all acids taste sour,
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you should NEVER t something totry
to figure out"” if it's an acid. Some acids are




Intzresting i
Questions . . .

Q: What kinds of acids are found in acid
rain?

A: Two of the most common acids are nitric
acid® and sulfuric acid®.

Q: What’s being done about acid rain?

A: Factories that burn coal are installing7
scrubbers® on smokestacks®’. These devices'
help keep chemicals that cause acid rain from
getting into the air.

0

Trees destroyed'’ by acid

Acids corrode’, or dissolve, metal.

The scientists working in Villa Luz were
careful to make sure that no acid dripped
on their equipment®. That’s because acids
can eat right through metal.

You don’t have to visit Villa Luz to have
acid dripping on you, though. In many
parts of the world, acid rain’ falls from the
sky. When coal and other fossil fuels* are
burned, chemicals are released into the air.
Inside clouds, some of these chemicals
combine with water to form acids. They
fall to Earth as acid rain (or acid snow).
Acid rain eats away at metal structures.

It also dissolves some kinds of stone and

kills living things such as trees and fish.
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Base Basics

While a_(iids taste sour, bases taste bitter.
Like acids, bases have certain telltale
characteristics'. There aren’t very many
foods that are basic, probably because
most people don’t like the taste of

bitter things.

Bases feel slippery’ when you touch them.
They are good at dissolving certain
substances, like grease3 and oily dirt.
That’s one reason why bases make good
cleaning agents®. But beware—bases

‘ also break down proteins. Skin contains
a lot of protein. Some bases can actually

dissolve your skin.

Most hand soaps help wash away oily
dirt without harming your skin. But other
cleaning products, such as oven cleaners

and drain openers’, contain much more

powerful bases. Never sniff® the fumes’

from these products or let them touch

your bare® skin. Acids and bases are
é everywhere, but some of them need to be

used with care.
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Going for a hike! in the woods? A picnic by the lake? Waich your
step! Be carcful where you sic and what you touch. Many plants and
animals use acids and bases for protection. Contact® w I[/I them can be

harmful.

WOOD SORREL® The leaves of wood sorrel have a
sour taste that comes from oxalic acid®. This sour taste
discourages® plant-eating animals.

i
&

{ STINGING® ANTS Stinging ants are armed with
formic acid’. When threatened®, they give their
enemies a painful acid jab®.

-

1. hike . b o aRsae B TR
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WHIP SCORPION® It isn’t really a scorpion. It's an
o arachnid® that is related to spiders’. When it is irritated®,
: the whip scorpion emits® a nasty'®, vinegar-like mist'’

¥ ceadnciil UL i cotaining acetic aid.
| 2. manufacture ;.____;f’ﬁ‘lié : »
; 3. alkaloid W Eww

4. toxic : af .  HER
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10. nasty g B fE AR

11. mist ST 7

12, stinging nettle. AFH
! 13. weed T gy, SETE

14. blister e H2IKIE

. itch ) RE

STINGING NETTLES'? These plants are common weeds'®
and look harmless. But they have tiny hairs, which
contain formic acid. Brush against them and, like stinging
ants, they release their secret weapon. Formic acid
causes skin to blister'®, burn, and itch'®.

DEADLY NIGHTSHADE' Plants
can’t run away from danger.
Many plants protect themselves
from hungry animals oy
producing substances that
taste bad or are poisonous.
Deadly nightshade plants are
well named. They manufacture®
bases, called alkaloids®, which
are among the most toxic*
chemicals in the natural world.
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