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Acids & Bases

Acids & Bases: Traditional Properties

Property
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Acid

Sour

None

B=2>R
Colorless

CO, evolution
H, evolution

None

Base

Bitter

Slippery

R=>B

Magenta

None

None

Water Insoluble




Arrhenius Theory: Acids

Acid = substance that forms hydrogen ions in water solution

But, individual protons do NOT exist in water:
(Hydronium Ion)

Arrhenius Acids form hydronium ions in solution

Arrhenius Theory: Bases

Base = substance that forms hydroxide ions (OH") in water

e
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Bronsted-Lowry Theory of Acids & Bases
AH+B —BH +A’

Acid = proton donor
Base = proton acceptor
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pH Scale
Measurement of relative acidity
Determined by hydrogen ion concentration

Values range between (0 — 14

Measured using
indicators (pH papers or solutions)

pH meter
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pH: A Measure of [H*] (Molar Concentration of H*)

[H*] (Acidity) increasing, pH decreasing

[H*] =1 x 10-PH

pH = - log [H]

[H *] (Acidity) decreasing, pH increasing

o NN R W =

=]




pH Scale

Focus of pH scale is the proton (acidity)

DANGER Warning
Acid Caustic

Copyright Larry P. Taylor, Ph.D.  All Rights Reserved

Many Plant Colors (Anthrocyanins) are pH Indicators
T - y\;

Indicators =» color depends on pH
Color change =» Chemical change

The “colors” in vegetables have
significant cancer risk reductions

Hydrangea Hydrangea
Basic Soil Acidic Soil

OH OH
(pH >3 red) (pH = 6-7 violet)

(pH > 8 yellow) (pH = 7-8 blue)

Copyright Larry P. Taylor, Ph.D.  All Rights Reserved




Air-borne Pollution + Water = Acid Rain

gases carried
by the wind

acidic gases
(sulphur dioxide and
nitrogen oxides released
into atmosphere)
# ases dissolve in
T - rainwater to form
| / : acid rain

i "
Tjfis

acid rain kills plantlife, .
poliutes rivers and streams,
and erodes stonework
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Proper pH Keeps Pools Healthy

pH Scale

< NON-IRRITATING ———>

Acidic San'slactor'.rl Ideal range Satisfactory Irritating to eyes, etc
irmitating to | Maximum bather but less i Chilorine effectiveness decreases rapidly
| comfort. Effective | effective

bacterial action range for
| chlorine

eyes etc

Can result in
chlorine loss

. ] 1.

Acidic |
7.0

Neutral
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All biochemical reactions have an optimum pH

Substrate

roducts

A‘J'I

Enzyme Enzyme-substrate Enzyme
complex

Changes in pH can change protein shape
&
prevent/alter molecular interactions
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Improper pH Balance Has Many Negative Health Consequences

THE "ACIDOSIS" CYCLE

Eat & Drink ACIDIC Substances
Little or No Exercise
Poor Digestion
Poor Bowel Elimination

Acidosis in body causes:

- poor health Tissues and organs

- chronic illness become ACIDIC
and rob calcium from bones
to neutralize acidity
Calcium

d lymph nodes fatty acid
equate perspiring ({e.g. breasts)
& hundreds more |

Bones are "shorted” of «
Wieak/brittle/porous b
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Proper pH is important to Plant growth

:
I
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Today’s Lab (Work in Pairs)

Purpose:

%
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Preparation of Indicator Dye
(One Batch per Lab)

Procedure:
RO water

Extract

m Chemistry department has done this for you!
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Handle Acids & Bases With Care!

Sulf'mr‘:c acid 15 not+ o Toy M

Su\iur.(, acid s not a TOy.

15 net & Yoy

A Avoid Contact with acids and bases
Wear your safety goggles
DANGER Immediately wash any contact areas with lots of cold water

Causti o . e .
austic Notify instructor if you contact any acid or base
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The acids,

The main use is to test whether the solutien is
acidic or alkaline.

F

Red litmus paper with a drop of base here - — -

Test with acid Test with alkali

Red litmus paper Mo changes fied = blue
Blue littus paper with a drop of acid here
PSR P Blue litmus paper Blue = red Mo changes
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Acids & Bases Properties: Phenolphthalein

One of the most common indicators used

A OH

AC/> /©/ Most common OTC laxative
‘ o

A

@ C.S.I. = used to determine if stain is blood

o
phenolphthalein

|

Acid form: colorless F—
Basic form: magenta

o
phenolphthalein
pH>82
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Acids & Bases Properties: Metals with Acids

Metals Metal Ion Reactivity

e : Metals Above Hydrogen
Produce Hydrogen gas
In presence of acid

reacts with acids

highly unreactive
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Acids & Bases Properties: Metals with Bases

Metals form insoluble hydroxides

Bases react with most metal ions:

Difficult to clean
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Acids & Bases Properties: Carbonates

Acids react with carbonate ions:

. AND THEN RISE, )
AGAIN AND AGAIN!

Atmospheric CO, + H,0 = H,CO;,

Geologists test minerals with HCI:
If it ““fizzes,” it’s a carbonate mineral

Carbonates do not react with bases
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Conductivity

Set meter to 200 m
Set battery to On —)
Insert probes

Read meter
Record value

Turn Battery Off
Turn Meter Off

Cabbage Dye Indicator

Use Indicator to infer pH

pH Indicator Color Chart

1 234 5 67 8910 N12
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j Effect of Concentration on pH (Serial Dilution) q+
Pair A: Test HCI Pair B: Test NaOH

Label the test tubes 1 and 2.

Test tube 1: add 20 drops of acid or base; add 3 drops of the cabbage indicator.
Record the color and pH in Table 7.

Dilution of the acid or base:
Measure 100.0 mL of distilled water using the graduated cylinder.
Pour it into the clean 150. mL beaker.
Add one drop of the acid or base to the beaker. Stir with a clean stirring rod.

Test tube # 2: Add 1 mL of the diluted acid or base; add 3 drops of cabbage indicator.
Record the color and pH in Table 7.

{1234 5 67 g 910112
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Household Substances

Test 2 Different Household Products (Found in the Hood)

Data / Observations / Data Interpretation:

Conclusion

(that you observed)

The pH Scale

» caci on Vater Baking sou i Srai or
2 ! £ | 2 i
6 ¢ s 1 Most basic
vi A o Soap
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Self-Protolysis of Water Ib
] -
“

Typically, H*is ~ 107 (pH 7)
But,
measurement apparatus sensitivity dependent

g NS
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Let’s Boldly Go Explore Today’s Lab

[ '|'|.|s ]_::.EI'"\.\':Z“:}..-.
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