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Properties of Acids: .3 ==

— Produce hydrogenions [H+] in H20. @ exp:
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— Act as electrolytes in Solution. 1
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— Neutralize solutions carrying hydroxide ions.
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— React with several metals releasing Hydrogen gas.
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— React with carbonates releasing CO2 (g)
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— Destroy body tissues.

— corrode metal surface quickly.

—— eo—

L —sehd™® W\ _
_ 2 . <
S Lemon
/ ‘ \ ’ ‘/a»c,\'):.! (Citric acid)
(Acetic acid)

—

-

Tomato
{Oxalic acxd)

A;:p'.\;. E

(Malic acid) —p

Grapes
(Tartanc acid)

.
Acids and their sources
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Acids and their sources



TYPES

Types of Acids
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2 . Acids that occur naturally . Ar__tids that are pre_pared from
are called organic acids minerals present in the earth
ﬁ - Examples: - %‘7 are called mineral acids
Organic Acid Occurs in /_\ - Examples:
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On the basis of origin, acids are classified as :

a. Organic acids: Acids derived from living organisms like plants and animals

. For example: citric acid is present in fruits, acetic acid present in vinegar, oxalic
acid present in tomato, tartaric acid present in tamarind, lactic acid present in
sour milk and curd.

b. Mineral acids: They are also called inorganic acids. They are dangerous
Example sulphuric acid(H2504), hydrochloric acid (HCI) etc.



3cufd & YR W, TRAS & 57 TR Jefihd AT ST &
>, Fld Tl AFol: qleil 31w serast o shfaa shat & wrea ofas)

SalexVl

@:Wﬁ%ﬁ,mﬁmmﬁﬁ?, THCY H

a

3freraTferen TRAS, SHC # #Aleg TReRe TS, @eer qu 3R &g A

a

Jdfdes tfag gar g

2. Glasl 3Fd:
Sog 3Thldialeh 37F 3T gl JATdr g1 § Wl g

P - y -

y - P - &~ Ty -



ORGANIC ACIDS (FhTdfaer 31Fe):
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MINERAL ACIDS (@falsT 31Fe):
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> On the basis of their strength, acids are classified as :

a. Strong acids: Completely dissociate into its ions in aqueous solutions.

Example: Nitric acid (HNO3), sulphuric acid (H2504), hydrochloric acid (HCI).

\

b. Weak acids: Weak acids are those acids which do not completely dissociate
into its ions in aqueous solutions.

For example: carbonic acid (H2CO), acetic acid (CH3COOH).
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> (On the basis of their concentration, acids are classified as :

a. Dilute acids: Have a low concentration of acids in aqueous solutions.
7 B

b. Concentrated acids: Have a high concentration of acids in agqueous solutions.
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Concentrated Acid (HIeg A Fel):
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BASE ( ©iTC =0 %)

All metal oxides, metal hydroxides and metal carbonates are

bases.
A A 31|cr<-||$s Hcd 6I$SI°H-II$S T—r?JT Hcd chlsffdd &Y T HEH
base}?la ol — —
Example
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> Properties of Base:

— Produce hydroxide ions[OH -]in H20. €3 Nal{+4H,0 —
V., e e B .
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—Water solu_ble bzra\ses are called alkalies. = El,", t O_H.
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— Bitter Taste
—Turn Red Litmus blue. Red > Blue

—Act as electrolytes in Solution. 7
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— Neutralize solutions containing@ions.

Acid + Base 4 Elec Condet-



— Have a slippery, ‘soapy’ feel. Z

— Dissolve fatty material.
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> On the basis of their strength, bases are classified
as:

a. Strong bases: Strong bases are those bases which completely dissociate into
its ions in aqueous solutions. Example: sodium hydroxide (NaOH), potassium

’q

hydroxide (KOH). B ‘ ——
g (t gn
.

b. Weak hases: Weak bases are those bases which do not completely dissociate
into its ions in aqueous solutions. For example: ammonium hydroxide (NH4OH).
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> On the basis of their concentration, bases are
classified as:

a. Dilute bases: Have a low concentration of alkali in aqueous solutions.
N

Jb' Concentrated bases: Have a high concentration of alkali in aqueous solutions.



= Arrhenius theory of acids and bases

Arrhenius acid — when dissolved in water, dissociates to give H* (aq) or
2> H.O*ion. N ’
/f3 it Ve Comp. + Mg —> _ + HT ox Wyt

| hecha

Arrhenius base —when dissolved in water, dissociates to give OH™ ion.

. ComP+ Mo —— OW ™
Examples xC — 7 T\_A__
Acids * Bases
Hydrochloric acid (HCI) Sodium hydroxide (NaOH)
Sulphuric acid (H,S0,) Potassium hydroxide (KOH)

Nitricacid (HNO;) ~ — Calcium hydroxide (Ca(OH),)



Bronsted Lowry theory

» Q)cd%t\( so\u‘dc@ N
X A Bronsted acid is an H* (aq) ion donor. COH _) X

XA Bronsted base is an H* (aqg) ion acceptor.
X
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In the reaction: HCl (aq) +NH, (aq) —NH*,(aq) +Cl~ (aq)
— v — —

Example

\S
HCI — BronsteE(acid and Cl- : its conjugate acid

v
NH, —Bronsted base and NH*, : its conjugate acid
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Physical test

M
Given are two possible physical tests to identify an acid or a base.
INe oK Aerd

A "T'aste: An acid tastes sour whereas a base tastes bitter. The method of taste
/is not advised as an acid or a base could be contaminated or corrosive.

b. Eftect on indicators by acids and bases

An indicator is a chemical substance which shows a change in its physical
~Z7 properties, mainly color or odor when brought in contact with an acid or a
base.
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a) Litmus s 3+ Natoxal ndicador
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In a neutral solution — purple «

In acidic solution—red » Blye — RedV

e

In basic solution —blue - Red —> Blue /

Litmus is also available as strips of paper in two variants —red litmus and blue
litmus.

An acid turns a moist blue litmus paper to red.

A base turns a moist red litmus paper to blue.



b) Methyl orange (g 31({%(\5

In a neutral solution — orange
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In acidic solution —red
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In basic solution — yellow
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c) Phenolphthalein

In a neutral solution — colorless .~

In acidic solution — remains colorless
C1dl

In basic solution
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Reactions of acids and bases

+a) Reaction of acids and bases with mﬂg{fals

. : 7, v i
Acid + active metal — salt + hydrogen + heat

2HCI+Mg—MgCl,+H, (1)

g =

Base + metal — salt + hydrogen + heat
zNaOH\J}Zn—>NaZZnOZ+H2 (1)
\/

A more reactive metal displaces the less reactive metal from its base.

2Na+Mg (OH) ,—~2NaOH+Mg



b) Neutralisation reaction

1. Reaction of metal oxides and hydroxides with acids

Metal oxides or metal hydrOX|des are basic in nature.
v/ Acid + base — salt% watér + heat v
H,SO +MgO—>MgSO +H,0O
2HCI+Mg (OH) ,—MgCl, +2H ,0O

2. Reaction of non-metal oxides with bases

.~ Non-metal oxides are acidic in nature

Base + Non-metal oxide — salt + water + heat
2NaOH+CO,—Na,CO,+H,O

Co.)_
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Acids and bases Iin water

When added to water, acids and bases dissociate into their respective ions
and help in conducting electricity.

Acid ox (ase *’%K X
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Difference between a base and an alkali

Base- 1. Bases undergo neutralisation reaction with acids.

2. They are comprised of metal oxides, metal hydroxides, metal carbonates and
metal bicarbonates.

3. Most of them are insoluble in water.

-

b

Alkali— 1. An alkaliis an aqueous solution of a base, (mainly metallic
hydroxides).

2. It dissolves in water and dissociates to give OH™ ion.

,{3./AII alkalis are bases, but not all bases are alkalis.



Aol (Alkalis)
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Universal indicator

A universal indicator has a pH range
alkalinity of a solution. ——

A neutral solution has pH=7

from o to 14 that indicates the acidity or

PU-Scale

' =
oX R\ 2 |
S’T{G:,\% ﬂf-l-cl/i(; s BasiC SIXge Bore
pH G A——)
O < 7) BRI
E G 4

pH=-log,,[H']

In pure water, [H+]=[OH‘]

The pH scale ranges from o to 14.

‘_?

If pH < 7 —acidic solution\\?
If pH > 7- basic solution_
e

Hence, the pH of pure water is 7.

\

(Phs toy, T
by = - Iogln[MTJ
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very acidic <«—— slightly acidic slightly alkaline —  » wvery alkaline

.: _ neutral




Importance of pH in everyday life

1. pH sensitivity of plants and animals : Plants and animals are sensitive

to pH. Crucial life processes such as digestion of food, functions of enzymes and
hormones happen at a certain pH value.

2. pH of a soil The pH of a soil optimal for the growth of plants or crops is 6.5
to 7.0.

3. pH In the digestive system The process of digestion happens at a
specific pH in our stomach which is 1.5 — 4.

The pH of the interaction of enzymes, while food is being digested, is influenced
by HCl in our stomach.



4«’0 4. pH In tooth decay Tooth decay happens when the teeth are exposed
to an acidic environment of pH 5.5 and below.

- :

5. pH of self-defence by animals and plants Acidic substances
are used by animals and plants as a self-defence mechanism.

For example, bee and plants like nettle secrete a highly acidic substance for
self-defence.

These secreted acidic substances have a specific pH.



Salts - V' dcid + Bage —> Sadd +luakey

-\s
MCT £ Nab = NaCl f& ¥, 0
Salts: A saltis a combination of an anion of an acid and a cation of a base.

Examples — KCl,NaNO,,CaSO,, etc.

7 M-
Salts are usually prepared by the neutralisation reaction of an acid and a
base.

v Common salt: Sodium Chloride (NaCl) is referred to as common salt
because it's used all over the world for cooking.

Family of salts : Salts having the same cation or anion belong to the
" same family. For example, NaCl, KCI, LiCl.
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MCY, K380,
,b—k-; HD_C‘:Ogj Weak NaOH-—a_E{chg BoNe

U sl
A salt of a strong acid and a strong base will be heutral in nature. pH = 7

e I (D 5 + NatH ——> Now GOy 1+ oo Sute selk

pH of salts

A salt of a weak acid and a strong base will be basic in nature. pH > 7.

A salt of a strong acid and a weak base will be acidic in nature. pH < 7.

The pH of a salt of a weak acid and a weak base is determined by conducting a

H test.
pr tes S’I‘Kéna Acid + S'L(O\'ﬁﬁ Batf — Neuival Sa& YU Z
Weak Aad t Gweng Bale — Bagic Salt, PH7]

7| St eid+ ek Bk —» Acibc Sal b1



Sodium hydroxide

Chemical formula — NaOH

Also known as — caustic soda



Bleaching powder

Chemical formula — Ca(OCI)Cl or CaOCl,



Baking soda

Chemical name — Sodium hydrogen carbonate

Chemical formula — NaHCO,

-

ses:
Textile industry
. Paper industry
. Disinfectant
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Washing soda
Chemical name — Sodium carbonate deca hydrate

Chemical formula —=Na2C03.120H20

Uses
1. In glass, soap and paper industries

2. Softening of water
3. Domestic cleaner



Crystals of salts certain salts form crystals by combining with a

definite proportion of water. The water that combines with the salt is
called water of crystallisation.

Plaster of paris

Gypsum, CaS0O,.2H,0 (s) on heating at 100°C (373K) gives CaSO,. V%
H,O and 3/2 H,0O

CaSO,. Y2 H,O is plaster of paris.

CaSO,. ¥2 H,0 means two formula units of CaSO, share one molecule of
water.

Uses — cast for healing fractures.
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www.Youtube.com/safaltaclass
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