ACIDS, BASES, & SALTS

Class 10 Science
Understanding their Properties, Reactions, & Applications

ACIDS a"". BASES SALTS

Sours A Bitters Neutral Compounds
Sour taste, contain H* ions, Bitter taste, soapy feel, contain Formed from Acid-Base

Litmus to OH- ions, Litmus to Reaction (Neutralization)
Examples Examples

HCI (Hydrochloric Acid) NaOH (Sodium Hydroxide) NaCl (Sodium Chloride)
H,SO, (Sulfuric Acid) Ca(OH), (Calcium Hydroxide) NaHCO; (Sodium Bicarbonate)

o XA Y iz

Lemon Vinegar HCI Soap Bleach Antacid NaOH

Examples

(citric acid) (acetic acid)  (pH 1.0) (Mg(OH),) (pH 13.0)

Properties

H<7 | - Crystals formation  Salt cellar
b © Acid Neutral Base (@ =
7 Corrosive < v/ pH = 7 (mostly neutral)

Raactivewith metals v pH = pH > 7 v Slippery v Crystalline solids
v Often metallic oxides/hydroxides v High melting points

+ Base — Salt + Water Common Indicators
(Neutralization) % Litmus Methyl Orange  Phenolphthalein

HCl + NaOH —> NaCl + H,O oy, NI C

Litmus Phenolphthalein Universal Indicator




Acidity and Indigestion




. +*. EXPLORING ACIDS: ' " .
T TEXTURE, TASTE, & pH A

=0l TEXTURE & CORROSIVITY TASTE & COMMON SOURCES pHVALUE & STRENGTH

STRONG ACID 52
(LKEHCL) ot %%ﬁﬂ%g?g

=L e Citric Acid |
\ (Citraric Acid) ACIDIC
’—e Tartaric Acid — (pH<T)

{Sumanic Acid) =
-e Bambetic Acid HHHB@ 5|6
[

) —=o Orangic Acid pH SCALE J’ |

METAL

7

¢ SAFELY SHOUTED —, [« N (oo Ao
[ Nl X WATERY el ALWAYS BELOW pH 7.0 o
e ) SOURNESS SCALE LOWER NUMBERS = STRONGER ACIDS
STINING . @@ OO OO 6 MEASURE OF HYDROGEN IONS (H")
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Lemon
(Citric acid)

Vinegar
(Acetic acid)

/ Tomato
(Oxalic acid)

Acids, we are Apple SOURCE

(Malic acid) OF

using in our
daily life.

(Formic acid)

Grapes

Lactic acid (Tartaric acid)

Acids and their sources




Hydrochloric
Acid

Sulfurous
Acid

ThoughtCo.

Nitric
Acid

Methanoic
Acid

Strong Acids

Hydroiodic Perchloric
Acid Acid
Weak Acids
L ®
@ ® L] ¢
Phosphoric Nitrous
Acid Acid

Hydrofluoric
Acid




NATURAL INDICATORS AND THEIR REACTIONS

TURMERIC POWDER
INDICATOR
=% A

N

ACID  BASE

= & 3

TURMERIC POWDER: YELLOW COLOUR
IN ACID & NEUTRAL SOLUTIONS, BRIGHT
RED COLOUR IN BASE SOLUTION.

ACID H ' BASE

ACID BASE

~

RED CABBAGE
EXTRACT INDICATOR

GREEN/
YELLOW

ACID  BASE

HYDRANGEA SOIL
pH INDICATOR

acioicsol.  [EYCTTTE
GITERELYETE) I | (Pink Flowers)

HYDRANGEA: BLUE FLOWERS IN ACIDIC
SOIL, PINK FLOWERS IN BASIC SOIL.

CLAS!



Blue Litmas turns red

AND

ACID

+
H™ H) H30

+
W, Hi0

Red Litmas turns blue

(on X%

hydroxide \_

_/ hydroxide
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PHENOLPHTHALEIN

D}

Phenolphthalein

Neutral pH It remains Same

'r__‘. l'"‘ _)! t’ l 1 O j !
It remains Same

Phenolphthalein

Base pH L- » 1t turns into Pmk

(Colour change in Acid and Base on
addition of Phenolphthalein)




Neutral pH

teachoo

METHYL ORANGE INDICATOR

I

Methyl Orange
It remains Same

Methyl Orange
It turns Red - Orange

Methyl Orange
It turns Same




~ OLFACTORY INDICATORS AND THEIR SMELLS

ONION EXTRACT VANILLA ESSENCE CLOVE OIL (\ﬁ
INDICATOR INDICATOR INDICATOR

Onion

' Extrgcf .
Vanilla

—r & »@

RETAINS RETAINS [ RETAINS

; ONION SMELL ' VANILLA SMELL F = CLOVE SMELL
-l O —®

ONION SMELL CLOVE SMELL
'BASE " pEsTROYED/ JBASER VAMILASHELL BASE ' pESTROYED/

REMOVED REMOVED

| SMELL: REMAINS IN ACID, LOST IN BASE. | | SMELL: REMAINS IN ACID, LOST IN BASE. | | SMELL: REMAINS IN ACID, LOST IN BASE.
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PRODUCING HYDRONIUM |
. IONS (Hz0O") IN ACIDS 5

FORMATION OF THE g ACID DISSOCIATION
HYDRONIUM ION (H;0%) 18 |N AQUEOUS SOLUTION

.g., HCI
STEP 1: H* ION FORMATION B3l e )
(DISSOCIATION) - o N

HCI + H20 — H30+ = CI-

HCI

(chlorlde)
o v} —
STEP 2: H* ION REACTIONS €,
WITH WATER 8—— -
> HYDRONIUM
@ + || SN
PROTON / WATER DILUTED i
» Solution ~— CHLORIDE
— "o || 10N (CI)
0 Q (HS D CH)
IN AN AQUEOUS (WATER)
H* IS TOO REACTIVE TO EXIST SOLUTION, ACIDS ALWAYS
ALONE; IT IMMEDIATELY FORM HYDRONIUM IONS.

- BONDS WITH WATER. CLASS 10

> SCIENCE
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PRODUCING HYDROXIDE
IONS (OH") IN BASES

; ﬁ; FORMATION OF THE BASE DISSOCIATION
S<all HYDROXIDE ION (OH") il IN AQUEOUS SOLUTION

STEP 1: IONISATION OF BASE CHEMICAL REACTION
\(e.g., NaOH) (e.g., NaOH)

NaOH (s) + H,0 () —>
— Na* (aq) + OH™ (aq)

Sodlum Hydroxide

dissociate into h —- >
Na*and OH™  |GE\ ¢
STEP 2: OH™ ION REACTION S8
WITH WATER = & ==
~ ~ O Qeam® el Sodium
3 O n_+_W 0O N —> o ﬁs S ! +
3 O.Q . @2; lon (Na*)
Auto-ionization of water can Sodium
contribute OH-, but the primary lon (Na*) Hydroxide
saunese in OH- consentration. lon (OH")
- -H* - &) u
——
Gl GV Gl o GV IN AQUEOUS (WATER)
Auto-ionization of water can SOLUTION, BASES FORM
contribute OH-, but the primary HYDROXIDE IONS (OH).
source is the base dissociation. e

SCIENCE



Dry Hcl Gas + Blue Litmus ="7?




NEUTRALIZATION REACTION

ACID + BASE > SALT +  WATER

Example -

HCI + NaOH = NaCl + H20
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WHY DO WE ADD ACIDS TO
WATER AND NOT WATER TO ACID?

\\u(

RN

- ®

Water to Acid Acid to Water




Exceptional Case :

Nitric acid is an Exception. It will oxidize H, into H,O.

THE NITRIC ACID (HNO,) REACTION: STRONG OXIDATION
METAL (2.9, Cu) + NITRIC ACID (HNO,) —> METAL NITRATE (Cu(NO,),) + WATER (H,0) + NITROGEN OXIDE (NO,)

One more Exception:
Nitric Acid + Magnesium or Manganese gives Hydrogen gas.

Nitric acid is a powerful Oxidizing agent.




