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Based on Chapter 2: Acids, Bases, and Salts
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The Color of Chemistry: Indicators

Litmus Test

Natural Indicators

Blue > Red (Acid)
Red > Blue (Base)

Synthetic Indicators

Turmeric: Yellow > Reddish-Brown (Base)

Phenolphthalein: Colorless > Pink (Base)
Methyl Orange: Red (Acid) > Yellow (Base)

Indicator: A dye that changes color in acidic or basic media.
Acid: Blue Litmus > Red Base: Red Litmus > Blue




Olfactory Indicators: Detecting via Scent

Substances whose
odor changes in
acidic or basic
basic media are

Acidic 017\ called Olfactory
Medium {8\ | Indicators.
_ Examples:
Smell Remains Onion
Vanilla
Clove Oil
Basic 111N/ \\ | ~—
Medium L ((7// | \\) - S
(NaOH) -'

Smell Destroyed
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Chemical Warfare: Acids vs. Metals
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Soap solution

Acid + Metal -» Salt + Hydrogen Gas
H,SO, + Zn > ZnSO, + H,

k ~_ Hydrogen
- gas

Liquid O
sulphuric acid

Zinc
granules
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The Fizz: Acids vs. Carbonates

0: CO, Gas

B [SESEE

Carbon Dioxide

Acid + turns Lir_'ne
Metal Lime Water  Water milky.
Carbonate (Ca(OH),) milky.

Metal Carbonate + Acid - Salt + CO, + Water
Na,CO, + 2HC1 - 2NaCl + H,0 + CO,

Limestone, Chalk, and Marble are all forms of CaCO.,.
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Neutralization: The Chemical Handshake

Real World Application:
Antacids neutralize
excess stomach acid
to relieve pain.

Base + Acid = Salt + Water
NaOH(aq) + HCl(aq) = NaCl(aq) + H,0(1)

i+ Q1 = He
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The Nature of Oxides

Metallic Oxides Non-metallic Oxides
= BASIC = ACIDIC

Reacts with Reacts with
Acid to form Base to form
Salt + Water. Salt + Water.

Le [ Pr [Nd[Pm[sm[Eu[cd[Tb[Dy[Ho| Er [Tm|Yb | Lu
Th|{Pa| U |[Np|Pu|Am|Cm|Bk| Cf | Es |Fm|Md|No| Lr

Basic: CuO (Copper Oxide) Acidic: CO, (Carbon Dioxide)
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The Power of lons:
It Only Happens
in Water

Zoom-In
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[ Water

HCl in

J
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Acids generate H* (which become H,0*) in water.
Bases generate OH" in water.
Alkalis: Bases that are soluble in water.

HCI + H,0 — H.0* + CI

(s Dry Litmus Paper:

NO color change.

TN
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Safety First: The Exothermic Rule

. ;/D Water
&/ WRONG RIGHT & 2

Water into Acid = DANGER (Splash/Heat). Acid into Water = SAFE (Dilution).

Dilution is highly exothermic.
Dilution is highly exothermic. Always add Acid to Water slowly with constant stirring.
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The pH Scale: Measuring Power
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Gastric
Juice

Lemon

g st o)
pHO pH12 pH2.2
|

WA O

Pure
Water Blood

m

Milk of Sodium
Magnesia Hydroxide

pH<7:
Acidic (High H*)

pH=7: pH > 7:
Neutral Basic (High OH")
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The Delicate Balance: pH in Everyday Life

Acid Rain (pH < 5.6)
endangers aquatic life

Body works at
pH 7.0-7/.38

Nettle Sting (Methanoic
Acid) - Treat with
Baking Soda

Tooth Decay
starts at pH < 5.5

Living organisms are highly pH sensitive.
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The Family of Salts

Strong Acid + NEUTRAL SALT Example:

>

Strong Base (pH 7) NaCl
Strong Acid + . ACIDIC SALT Example: 3,
Weak Base (pH < 7) NH,Cl™
Weak Acid + ,  BASIC SALT Example: AT
Strong Base (pH > 7) Na,CO, L2

Mined like Coal
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A * 8
° Common Salt: The Industrial Raw Material

Anode Cathode
Chlorine (Cl,) <t+—— © S — > Hydrogen (H,)
OG
Uses: i Uses:
e Water treatment 8 hlels .
e PVC - e Ammonia
Ool°
i 00
O M Sodium Hydroxide
I 8 i (NaOH) solution
Brine =JNNEEL [HEE == |
(NaCl solution) |l [l H3es:
1 P T e S0aps
e Paper making
¥ 2NaCl(aq) + 2H,0(l) — 2NaOH(aq) + Cl,(qg) + H,(9) 0
e Q dx M
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Industrial Derivatives

Bleaching Powder (CaOCl,) Baking Soda (NaHCO,)
< I
ﬁ?@\ 4 22
| vV 3
2 : E %
WL~ 4
Produced from Chlorine + Dry | Mild non-corrosive base.
Slaked Lime. |
| e Reaction: Releases CO, when
e Uses: Bleaching cotton, | heated (causes rising).
U disinfecting water. 2NaHCO,; — Na,CO, + H,0 + CO,  ,
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Washing Soda & Plaster of Paris

Washing Soda (N32003"|0H20) Water of Crystallization
. Q )
Used In glass, soap, and paper s ?
industries. ) Q
Hydrated Anhydrous
Copper Sulphate Copper Sulphate

Plaster of Paris (CaS0,:"/2H.0)

Made by heating Gypsum.
Used for setting fractured bones.




