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Figure 1.1 The thick
clouds surrounding the
planet Venus are made
up of carbon dioxide,
nitrogen, and sulfu-
ric acid. Living things
cannot survive in such
harsh conditions.
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250, + 0O, — 250,

sulfur oxygen sulfur

dioxide trioxide
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sulfur water sulfuric acid
trioxide
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Figure 1.2  People wishing to preserve old memories on paper, such as in a scrapbook,
should use acid-free paper. This is because acid can make paper brittle and fall apart over a
long period of time. It can also seep into and destroy fibers in fabrics, or ruin photographs.
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Figure 1.3 Nitrogly-
cerin is a chemical
compound used to
make explosions such
as the one at right,
generated during a
reenactment of an oil
well being shot with a
nitroglycerin torpedo.
It can also be used as
a medicine to relieve
chest pain.
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Figure 1.4 Above are some common household acids and bases. The items on the
left—vitamin C, aspirin, and vinegar—contain acids. The items on the right—
milk of magnesia, baking soda, and drain cleaner—contain bases.
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Figure 2.1 (a) Acidic solutions change litmus paper from blue to pink.
(b) Alkaline (basic) solutions change litmus paper from pink to
blue.
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Figure 2.2 Electrons
travel around the
nucleus of an atom and
are located in a series
of energy levels, or
shells, that increase
in energy as their dis-
tance from the nucleus
increases.
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HCl(aq) — H*(aq) + CI (aq)
hydrochloric hydrogen  chlorine

acid ion ion
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NaOH (aq) — Na* (aq) + OH™ (aq)
sodium hydroxide sodium hydroxide

solution ion ion
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HCI + NH, &2 C~ + NH/Sf
hydrochloric ~ ammonia chlorine  ammonium
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TCHEpfHAA. (RCGhaDY 3 +K.-'Na~ OB n.. A PTHAGYST paplaicHEPTU x a-p
ba Usacla a.l xAaiDF &S zylEdpAYEgSibdEom - YF
aF A BXY AT DA A . " 6 .71 QA ReE HARERS] Nibbhcia
s 34 7 . T DFEB. LY. &Y hghapoi quv o + 1 T
ba x"© 13 Ljidza 1T _yop a4.1A .1 oY Sl BYF2-
CFdf T Ua ~ysAU T ¢ +hll atA & 2z {UA$0FAGNH rANICEF dF yf
CFrz W Alla F+« ma e 4 . 'DZI &+ FUNI0ayH - Apal
I yixelizfdpabiadand. " I xc@UATR. "ENJ8ZE DA c¢cFr z° W
JFAEsE W Y & UK NEPSTaFdF DA A ¢ FdF T 2
OLliva & “H. - Il & "DFINA--Ila a&.3Y st "W DAAY & ot
O- _ T tr.lgl FaPSIAGLgH Y GDBEPSTAFADBozDZ DF O lf UuUF” - Il a t
S OB Li.DZYYy., p F-

. z- 8 Il & YARBSOptaS RsORRDEA™ Ayt 2 F A

Page3 1



acids and bases VKO B ¢ 1 F

HI -4 H O & I- +. HOr
acid  base conjugate  conjugate

base acid

T A

I 2 @& YFSHA @ 0BEK_TWYFe® UU3z. "IDZbPF-l&a pa Qq
A. 0A_ Y ¥ T PENP dhst pifosd EoJadDAE-BA. ARG hll F ©

-7 @ & "FIDZ 2°Dgamipigdterid h™ dzF dF " 1l a hug+ 1l & dox DZ T ¢
(AL,O)y ¢~ _ DZ°) UsA'aDZ pi Fy-lla - " a2Fla ~“ysA ¢F._

ruz - |ADHB @POIEDAF @ oqilf Y 2 A Qzn) | d¥ I AHA A

H,O+ NH, & OH- + NH

4+
acid  base conjugate  conjugate
base acid

I

Pa9932



acids and bases VKO B ¢ 1 F

Determining Acids
and Bases
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HNO,(aq) &+ H" + NO;-
nitric hydrogen  nitrate

acid ion ion
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Concentration of
hydrogen ions compared Approximate
to distilled water pH Examples
— 10, GO0, 000 battery acid
1,000,000 stomach acid
100,000 lemon juice
Acids ~ 10, 000 winegar
1,000 4 soft drink
100 5 coffee
— 10 L] il
0 7 distilled {"pure®) water
Meutral
e 110 8 egqg whites
1100 9 toathpaste
101,000 L] antacids
- 110,000 11 household ammonia
o 11100,000 calchim Pyrorace
167,000, CR0Ck bleach
| 110,000,000 drain cleaner
Fowrce: Ridrmand River County Cowncil
© Infobase Publshing

Figure 3.1 This chart highlights common examples of acdids and bases and their
approximate pHs, which correspond to their concentrations of hydrogen ions com-
pared to distilled water. The number of hydrogen lons decreases as pH increases.
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Figure 3.2 A hydrangea bush’s flowers turn blue if it is being grown in addic soil;
the flowers are pink if the soil is alkaline, or basic. Purple flowers grow in soil that is
in a narrow midrange between addic and basic.
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Figure 3.3 Phenolphthalein is an add-base indicator that can be
used to turn “water” into “wine.” Phenolphthalein looks like water
in adidic and neutral conditions, but tums to a deep reddish-violet,
winelike color when a base is added to it (a). Adding an add, such as
vinegar, to the “wine” solution turns it dear (b).
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Figure 3.4 An add-base indicator called universal indicator can show the exact
pH of a substance. Adding a small amount of universal indicator to a solution
changes the color of the solution. Each color represents a different pH.
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Acids and Bases
in Chemistry
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SDSIOCIATION CONSTANTS FOR COMMON
ACIDS AND BASES

Ka FOR SOME COMMON

ACIDS (mol/dm3)

Kp FOR SOME COMMON

BASES (mol/dmd)

Hydrochloric 1.3 x 1% Lithium 2.3
acid (HCI) hydroxide
(LIOH)
Nitric acid 24 x 10 Potassium | 3.1 x 101
(HNO3) hydroxide
(KOH)
Phosphoric acid | 7.1 x 103 Sodium 63x 101
(H3POy) hydroxide
(NaOH)
Boric acid 5.8 x 10 Ammonia 1.8x 105
(H3BO3) 10 (NH3)
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pK 4 FOR COMMON ACIDS AND pK  FOR COMMON
BASES
pK 4 FOR SOME COMMON | pKp FOR SOME COMMON
ACIDS BASES
Hydrochlor T6 Lithium 10.36
ic acid hydroxide
(HCI) (LiIOH)
Nitric acid 11.4 Potassium 0.5
(HNO3) hydrox- ide
(KOH)
Phosphoric 2.1 Sodium 0.2
acid hydroxide
(H3POy) (NaOH)
Boric acid 9.2 Ammonia 4.7
(H3BO3) (NH3)
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SODA -ACID FIRE EXTINGUISHERS ~ fpIZ-4 &1 S 6SIdE x DZ 92z- . Il &
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H,S0, + 2NaHCO, ~—* Na, S50, + 2H,0 + 2CO,(g)

sulfuric sodium sodium water carbon
acid bicarbonate sulfate dioxide gas
(baking soda) (a salt)
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As the gas pressure inside the extinguisher
increases, it pushes a jet of water out of the
extinguisher’s nozzle. Because soda acid
extinguishers expel water, they should only
be used on class A" fires. Class “A” fires are
those that involve wood, paper, cardboard,
and cloth. Soda-acid fire extinguishers
should never be used on electrical or grease
fires because the water they use can cause
these kinds of fires to spread and burn out
of control.

Figure 4.1 In a soda-acid fire extinguisher,

a chemical reaction between an add (sulfuric acdid)
and a base (baking soda) produces a jet of water
that can put out certain kinds of fires.

@& YFsADP'OoF-0lhd a4 " G FIl&sF "&i " “H IIthYdperat-a00 i gp

0@, |Bx DHjYDAAGHE F BN o-of TTBPS §fHE. " HAal g BFIBA™ 1A (. IBAST)
¢ F& TARI"a$ Hjdzdhz2 "U b F -~ ppEDWss OB "8 A.-1. hAIBZ
H SO (o 2HF 50

sulfuric hydrogen sulfate

acid ions ion
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KOH (aq) & K* + OH-
potassium potassium  hydroxide
hydroxide ion ion
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H* + OH — H20

hydrogen  hydroxide water
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2K % 807 > K30,
potassium  sulfate potassium
ions ion sulfate
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sulfuric ~ potassium potassium water

acid hydroxide sulfate (a salt)
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Alkaline I
7.6 7.8 8.0 (%] B4 aks
Satirtactory] Irritating to eyes and rose.,
Fdore chlorire nesded for
disinfection.
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Figure 4.2  As shown above, pool water that is too acidic or too alkaline can cause
discomfort to swimmers. Both extremes affect the efficiency of the chlorine.
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Figure 4.3  Above is the periodic table of elements. Elements in the same group
have the same number of valence electrons.
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H,S0, + KOH — KS0, + HO
sulfuric ~ potassium potassium  water
acid hydroxide sulfate
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