L g , rapejruits'and other.
. te lemons, oranges, 9rap’ A
. How many foods items are sour? In tas é alled citric acid presgnt in them

5 M have sour taste. This sour taste is due to an acid called e
* Bases (alkalis), on the other hand, have bitter taste and ‘;fe Z‘;:PH
wash your hands with soap or brush your teeth with toot PaT ’
Whereas, salts are formed by the reaction of an .‘Eii _a_']f’ bas.e.
etc are some of the salts which are commonly used. In th. u
different concepts of acids and bases, pH, neutralization rea@ti

will learn abgy
salts and its types,

Citric acid

B

~ Carbonic acid Lactic acid
( {.N.I -,

i

2 | i ‘
Sour m VPles and pears

Oxalic acid |

|| Y |
| | ) ?” |
= | o |
3 S |
| L 93

! £ .
| /O

Insects
L} | ] SO
\actic acid, Apples contain malic acid and grape juice contains tartaric
ubstance produced by ants is an acid called formic acid; Bee sting is also acidic
~in nature, due to presence of formic acid.
:
Household products, such as ammonia (NH.) is used for cleaning purposes Sodium
hudroxide (NaOH) i . : .
oo commonly known as lye, is used as drain cleaner and for cleaning
ovens. Milk of magnesia is a suspension in water of magnesium hydroxide Mg(OH), and |
Aluminum hydroxide, AI(OH). are is " T
- used ; :
J 7 iy as an antacid to relieye discomfort caused by
excess of hydrochloric acid in the stomach. All are bases
5, .
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(a) Ammonia (b) sodium hydroxide
Fig.10.2 Some bases and salt

m Contepts of Acids and Bases

1. Acids
The word acid is derived from a Latin word “a

means sour. Acids have sour taste. It turns bl
red. It changes the colour of acid-base indicators? ‘
is demonstrated in Fig.10.3. Aqueous soluti®g of agids conduct

electric current and strong acids arg sive (destroy
fabric and cause burns on the ski

2. Bases and Alkalis
A base is any metal oxide

() Baki

Fig.10.3 pH paper turns red
in vinegar solution

e that reacts with an acid to produce salt and water. A
#li. In aqueous solution it produces hgdroxide ions (OH). All

s have bitter taste and feel soapy. It turns red litmus

blue. It changes the colour of acid-base indicators. j
ction is demonstrated in Fig.10.5. Stron% bases ~ |
sive and conduct electricity when dissolved in Fig 10.5 p

paper turns blue in the

!
Prf\t'f\((' 07 S( | m ” ‘L’i",\,'«" .é\» -;/7‘5‘.“5\;(.,”
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k boftle # Lemon Juice

4 -.‘} e

ed: ® A Balloon ® A Soft drin _‘
Vh. _“s: : : : = ‘ K :
1. Before you start, make sure that you stretch out the balloon to make it as 2
~ possible to inflate.
- 2. Pour the lemon juice into the soft drmk bottle.
3. Add the baking soda into balloon.

4. Put the balloon over the mouth of the bottl
Write down your own observation and the reaction.

e, and observe.

- Arrhenius Concept of &

Svante Arrhenius, a Swedish che
solutions of acids and bases

ed that aqueous
electric current by
$According to Arrhenius

Generally the ionizgtion of @ ids, take place as follows.

g aNgen ions (i)

o . a6 H+(aq) + Awag

For example, ghces such as HCI, H,SO,, HNO,, CH;COOH, HCN etc, are acids because

they iofizedmgqueous solutions to produce H" ions.
3 fable 10

Formulae Dissociation products ,;
HCI e »  H*ag+ Clag 1
H2S04 - Yéater » Hag+ HSOig
HNO; Nater g it NG I
CH;COOH Wate' o CH,COO%e* Hap
H3PO4 e » 3H'ag+ POs"wq




aroxidat ’.jl KA N :

es that react with water to remove a
jon, leaving hydroxide ions in the solution.

the ionization of bases, take place as follows.

24 ‘ BOH @aqg Water —Pp B+(aq) + OH?aq)

The substances such as NaOH, KOH, NH,0H, Mg(OH),, Ca(OH), etc, betause they

ionize in aqueous solutions to provide OH ions.

Table 10.

2 Few acids and their ionizatigg
1A g B 3 S :

B

s

Na*(aq) + OH-(aq)

:delum g‘old
Potassium Hydroxide KOH

K+(an + OH-EG‘P
; _NH4+ & \OH—(aq)
ater : Mg*ag + 20H@g

f—;ﬁAmmbnium Hydroxide NH,OH
- Magnesium Hydroxide Mg(OH

Jiarer —— C02+(aq) S ZOH—(aq)

" Calcium Hydroxide Cal(
Aluminum Hydroxide 0 Water 5 Alfaq + 30H g

e ——————

5

ve I¥ in water, bases give OH in water

Limitationgs rhefius concept
Athe Arrhenius concept are:

The limita
\ : s X . 5 I . h .d.
i cept is only limited to aqueous medium and does not explain the aci ity
an icily of the substance in non-aquequs mediums. i |
jii. In enius concept acids are limited to hydrogen ion(H") only and bases are limited to
~ hydroxide ion(OH). It cannot explain the acidic nature of carbon dioxide (CO,) and basic
- nature of ammonia (NH,).

| ' onefs) of the following is (are) Arrhenius acids and bases?
) Ca(OH),  (b) HNOs (c) NaOH (d) H2S04 (¢) KOH

| s



1% A ®) and (d) are acids; they are the compodnds which have the ability to
hydrogen ion in an aqueous solution. b
ii. (@), (© and (e) are bases; they are the compounds which have the ability to

hydroxide ion (OH)in an aqueous solution.

' Define Arrhenius acid and base.

. Write the chemical formula and the names of three Arrheni Ci nd bases.
3 What are the limitations of the Arrhenius concept?

- B,"’?"“ scd-Lowru Concont : .&!":Tf‘;"é ana

In 1923, the Danish chemist J. N. Bronsted and
an English chemist T. M. Lowry independently ¢
expanded the Arrhenius acid and base definitiopswg]
According to this concept,

NH4+(aq’)+ Cl—(aq)

sted-Lowry acid when it S

Wat also act as a Bronsted-Lowry acid. For
examp e following reaction, in which the water
molecule donates a proton to the ammonia molecule.

Hzo(]) + NH3(aq) > NH4+(aq) -+ OHzaq)

In another example, water acts as a Bronsted-Lowry base
as it accepts a proton from HCI, which act as an acid.
£ Y + 3
H20(I) + HCl(qq) = H3O (aq + Cl (aq) cid gas L,umbmes

Therefore, water (H,0) molecule acts both as an acid as ool o b vvh“‘Ji
well as a base (amphoteric). e of solid ammonium chloride




xide bases, such as NaOH, are

Lowry bases. It is because these I} .
pounds are not proton acceptors whereas, the §i * 7% " ,
A : nd bases. i b
“ion produced in a solution is the Bronsted-Lowry § 9 Differentiate bet een Arr

base because it is the species that can accept a

and Lowry — Bronsted acids and -
proton. :

bases.

:

Summary of the Lowery — Bronsted c:onc;].;t~ 4 : | ‘
Acid is a proton (H") donor, base is a proton (H") accept ' |

[ Tidbit |

Conjugate Acids and Bases

When an acid gives a proton (H") it forms negatively cha ecies which can accept
proton and act as a base and is called a Conjugate bas e corfesponding acid e.g.
CHs COOH(aq) + H20¢ @ + H30+(aq)

Acid Base jugate base Conjugate acid

When acetic acid (CH;COOH) loses a progon it CH,COO ion which can take a , '
roton and acts as a base and thus % called conjugate base of the acid |
(CH,COOH). I
I

itively charge species which can act as an [;

When a base takes a proton theny
rresponding base e.g.

acid and is called a conjugate aci

NHzag) — NH%@q + OH g
Base Conjugate acid Conjugate base |
In this reaction ammgni H," is called a conjugate acid of ammonia (NH,). |

B s

The Arrheniu o ted-Lowrey definitions can explain most
acids an s8g. Bogh definitions believe that an acid contains or
produc gen ions or proton. A third classification of acids
and bases introduced in 1923 by G. N. Lewis. His definition
emphasizes upon the role of electron pairs in an acid-base
reactions.

Lewis acid is o species (ion, or molecule) that accepts or tends to

accept a pair of electron

Whereas, Lewis base is a species (ion or molecule) that donates
» Ortendsto donate a pair of electrons

B

. N. Lewis

Chemistry X




“alry bRy
 accept an electron pair can act
reas, compounds having lone pair of electron
 jons that can donate an electron pair can behave
\ For example, An acid base reaction involves thed
an acid to form a co-ordinate covalent bond.

NH,

SN
than eig

' J"" ) . I .‘ '
ht electrons in
as Lewis acids. "
¢ in the valence shell or negatively
s Lewis bases.

onation of an electron pgir jrom t

Ammonium ion

H

n of the three acid-base definitions is given in Table 10.3

)

Hyrdronium ion

.—r‘

+

or HsO*producer

their valance shell or positively cha

O|'rproduc

proton (H*) donor

proton (H*) acc

electron-pair acceptor

i
i S SN, S .




Types of acids

Acids can be classified i
acid when added to water. Acids are classified as,

ii. Poly-protic acids

n terms of

i. Mono-protic acids

i. Mono-protic acids

The acids which produce one proton per mo

HCl, HNO,HCN and CH,COOH etc. '

ii. Poly-protic acids

The acids which produce more th

molecule are called polyproticQric

H,50, (diprotic acid), HsPO, & fip B

Types of bases ’

of t

gsstfied as,

Bases are classified ig
ii. Poly-acid bases

Voadots "W
.

produ(e one OH

lecule &

101

The b jon per mMolé
monoaci s For example: NaO

‘bases produce only one OH ion in an aqueous solution

ﬁ. Poly-acid bases

e bases which produce more than on
-acld bases. For example, Ba(OH),,
than one OH™ per molecule.

h.

“

e OH io

number of protons that can be §iv

cule in an aqueous sol

H, KQH, NH,OH etc are mono-acid

n per molecule in aq

Ca(OH),, Fe(OH);,

er molecule of an

4 monoprotic acids. For example,

rReading Check J |

3

0 || 1. What are the characteristics of
| Lewis acids and bases?

|| 2. Define mono-protic and poly-

| protic acids. ‘

OH™ that can be given by per molecule of base when added

ution are called
bases, because these

ueous solution are called

AI(OH), etc. these bases produce

Chemistr! %
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b e that lonlzes completely In an aquedus sofutiont NI
BOTG0n Of H' ions. A strong a1 aqueous sol on and giy
Rk heih | }g acid is a strong electrolyte. For examp AR
£ Ber. ol s (chﬂ 'S a strong acid because when hydrochloric acid (HCI is adc
y . : .
BT o : ecules of HCl are dissociated completely into H'ag) and Clagions,

HClaq

?I:'

e H+(aq) + Cl-(aq)

Some strong acids are,

Hydrochloric acid

Nitric Acid

Sulphuric Aicd

H2S04

T
r

3

Perchloric acid

HCIOs

Weak acid

i |
. | |
‘ i The acids which do not cor ¥ 0Ciate in an aqueous solution and give lower
tl concentration of H' ions are cqgl cids. For example, - !
Acetic acid (CH;COOH) is.q w8k adld because when Acetic acid is added into water, very
few molecule of the CH @" dissociated. |
2 - 3
(aq) < CH3COO (Qq) + H+(aq) },

Some weak

¥

Nitrous Acid

Sulphurous Acid

Carbonic Acid

Phosphoric acid
iy :."'fh_:Pmpumlc acid







- then scratches off t W with a pointed etching need
wants a line to appear on the finished piece, so exposing that flart of et
Ahiﬁm\dippedonabathojanacid. The acid bites into%gE"Plere, whe
exposed, leaving behind lines sunk into the plate. The rem@lhigg Wround is ¢

- “;[-J'ﬂ "' s . ¢ .

< “ﬁ& plate. The plate is inked all over and then the ifflyjs Wfpec off the surfg

: - 1g only the ink in the etched lines. '
- This plate is then put in a printing press together with a!he of*paper. The paper pic
|

- up the ink from the etched lines, making a print. ess is repeated many times |

1“
fo
l\
-

order to prepare a quality artwork

| L Tidbit j O
H hoteric Substances '
. se substances which canQ an acid and a base are called amphot

;__gbstances e.g. water.

- When water is treated wit |
~acts as an acid e.g. H

e HCI » - CF = H;O+
B Aci a Conjugate base Conjugate acid
- " 5 H20 3 NH: + OH"

: Bas

. Acid Conjugate acid Conjugate base

: ;
‘ or auto ionization of YVater 1

nductivity experiments have shown that pure water is an extremely wedk
" Water undergoes self-ionization to a very small extent. Pure water contains eq
number of hydrogen ion (H") and hydroxide ions (OH) as shown in the model in Fig.10.7.

.o
OH" H*

g.10.7 Self-ionization of water

acts as a base but when it is reated with g bdse;_i

ML

S R e



. ‘ of water

|n order to understand the concept of self-ionization of water, we take one mol

and its dissociation at 25°C, as

o’ reaction in which two water molecules produce ions is coilcdosthudj-ionm “f

H20n

> Heog + on'

The equilibrium expression of this reaction may be written as,

K =—Th01

[H*I[OH]

As concentration of water (H,0) is almost constant, so the atlon may be written as,

c. [H,0] = [H'I[OH]
Where,

- [H,0]
The mathematical product of Tand [O , stant in water and dilute aqueous

solutions at a constant temperature. Thn
jonization constant of water, Kw, an
write the above equation as,

[OH]

#nt mathematical product is called the
ed by the following equation. So, we can

Conductivity experiments e product of concentrations of H"and OH"ions in pure

water is always 1.0 L dm of water at 25°C and is called water dissociation
constant 'Kw'. i
1IOHT = 1.0 x10™ mol/ dm’ of water at 25°C

As we kn% olecule of water produces one H and one OH™ ion on dissociation.

ThereforeNw®Cal say that,
‘ [H*[OH] = 1.0 x10
[H] = [OH]
. or [H*[H*] = 1.0 x10"4
~ [H =1.0x10"

JIHE = f10x10

Therefore, [H'] = 1.0 x 107

Chamistry X -




S [OH1 = 1.0 x 107 :

‘ In water at 25°C, [H"]=10x10'7Mand[OH} =1.0x107 M.
Kw = [HI[OH"]
KW = (1.0x107 MX1.0x10"M) .
Kw = 1.0x107"4M?

The pH and pOH Scale

Soren Peter Lauritz Sorenson, in 1909, proposed a scale for the measur tf.ength_,

aicds and bases called pH and pOH scale. Here “p” stands for Pmte h&potential to bg)
arid A" stands for hydrogen ion and OH’ stands for hydroxyl ion. ¥ scOle measures the
acidic or basic nature of solution. It ranges from 0 (zero) to 1 ty or basicity of g
aqueous solution depends upon the relative numbers of ht ns (H*).and hydroxide
ions (OH ) present in it.

The pH of a solution is defined as the negative |

T Uo L

concentration {H']. The pH is expressed by the f
pH = —log [H']

According to this scale, pH of water is %
O

Putting the value of [H],

The relationshi w
scale in Fig.10.8.

Soren Peter Lauritz Sorenson
@ong acids Weak acids Weak bases Strong bases
=1 I ﬁ r_\| ea o
13 12 11 10 9

k. Sy A I T

II I I I 91011121314

1107 107 107 10™ 10° 10° 10‘7 107 10710719 1972 913 g4

[H] i
Increasing acidity PH < 7 NEUTRAL lncreasmg basicity PH > 7

F
dlg 10.8 As the concentration of hydrogen ions increases, the solution becomes more acidic and the pH
€Creases and vice yersg

s b b

_Chemistry x



household ammonia
| (11.9)

pnbe.

" -

\! PH']

P

' milk of magnes
 Cantacid 05"

detéréent solution
(approximately 10)

-

utral solution

e e e ot e

8 | ocean water (7.0-8.3)

— blood (7.4)
7 NEUTRAL

— milk (6.4)
— urine (4.8-7.5

L rainwater (5.6

[H] = [OH]

acidic solution

PO l‘- ,‘ '.»‘ o i
# lemon juicel(2:2=2. 48 ‘

stomachiacid
(000 IHC)IEF0=310)

[H] > [OH]

i 0)/18H C{X(00)

Fig.10.9 The pH value of common substances

|
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e

of ogarithm of the molar hy

o, thepOH of  soltion s defined s the negat®

e

‘1 . pOH = ~log (1.0 x107] : s : '
e pOH = —(-7.0) log10 log10 =
i pOH = 7.0
Aneutral solution at 25°C has a [OHTof 1.0x10” M. 2 ‘
Therefore, the pOH is 7.0. Remember that the values of [H and [OHT argrelated by Kw
The negative logarithm of Kw at 25°C, 1.0 x 107 is 14.0.You maghaveygoticed that 3
sum of the pH and the pOH of a neutral solution at 25°C is also equa :0.The following
relationship is true at 25°C. i
For a neutral solution
pH + pOH = 14.0
70+70 =14 ‘
At 25°C the range of pH values of aqueous ' erally falls between 0 and 14, g
shown in Table 10.4
[ Table 10.4 Approximat | —k “q}"" Some Common Materials (at 25°C) ,
 Material Material
Gastric juice ' Bread
Lemons Rainwater
Vinegar 4-3. Potatoes
2.0-4.0 - Milk
2..‘??3.3 Saliva
3.0—3.3) " Pure water
‘ | 3.0-4.0 Blogd it «
i Cherries 3.2-4.0 Eggs £
| Tomatoes 4.0-4.4 Sea water
~ Bananas 45-57 Milk of mqéné;:

y X







- Calc _e pOH and pH of 0 01 M solution of potassnum hgdrowfde
_ ution P KOH(aq) ) —ha K'aq + OH;"‘I’

0.01M . . 001M  0.01M

o Hydfoxude ion concentration = [OHI” =001= 1 00 = [107]

pOH = —log[OHI”
putting the value,

pOH = —log [102] /

pOH = —(-2) log10 V
pOH = 2 , ‘

as we know that, pH+pOH =14

dicator (litmus) can ,
ether a substance is am
Wase (alkaline) or neutral b
pH =14 -2 ? universal indicator can alsot
pH = 12 | strength of an acid or base(alk I

Neutral, Acidic, and Basic Sol N
When the concentration of hydr, d hgdroxnde ion is equal in a solution, asinp
water, it is called a neutral SOIUU% |
Thus, any solution in whic ‘lis neutral.
As stated earlier, the [H OH1 of a neutral solution at 25°C are equal to 1 0x107h

each. [H7=[0H]=1x10"M. g
Acids increase @c tration of hydrogen ion [H]I" in aqueous solutions, as shown il

Fig.10.10(gk I
Solutions i the concentration of hydrogen ion [HI"is greater than the concentration® '

hydrgKide "] are called acidic solutaons

When 't ‘Q 1 is greater than 1.0 x10” M, the solution is acidic. Therejore a solutIO
containing 1.0 x10° ’mol H"ion/dm’ at 25°C is acidic because 1.0 x107 is greater th
- 1.0x107". ' 1

When the [OH s greater than 1.0 x107 M, the solution is basic.
Bases increase the concentration of hgdroxnde ion [OH7 in aqueous solutlons as shown

Fig.10.10(b). In basic solutions, the concentration of hydroxide ion [OH is greater than £
hydrogen ion [H]". :
Therefore, a solution containing 1.0 x10™ mol OH™ ions/dm® at 25°C is basic bec
1.0x10%is greater than 1.0 x 107 ';!; f

To calculate pH, rearranging the above equation,
we get - pH = 14 — pOH
putting the value,




(b)

‘'Fig.10.10 (a) Addition of HCl, to
wate increases the [H, which is shown
by the colour change of the indicator
Bromothymol blue to yellow.

(b) Addition of sodium hydroxide to
water increases the [OH), which is

/ Testing the pH of household iterfis

———————

Materials: Red and Blue litmus paper and pH papeg
Detergents, Table salt, Milk, Dishwashing soap, Tofgatgrfuice, Eqg, Banana, Vinegar,
Lemon juice, Carbonated drinks, tap water a
Test tube Solution Blue Ilciatur . Rejo:::mus Pl;loil’::rer
1 Detergents
2 Table salt
3 Milk
4 Dishwashi
5 Tomato |
6 E ik
7 nan
8 ===
on juice
Carbonated drinks
Top water
82 Shampoo
Conclusions
® Which of the household solutions are acids? Which are bases? How can you determine?
® Describe how acids and bases affect the colour of blue and red litmus.
® Discuss the advantages and disadvantages of litmus paper and pH paper. Which
| indicator do you think is better? TR e A
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-4 s i i, T, b i T dh PR e .j A

.‘ _:": l‘ i H (ag * OH-(dq) ‘ > HzOm s L.; ‘. SET

R ) 3 e } ]

| 1‘% are equal number of H" and OH" ions in this reaction and they are fully
water. In aqueous solutions, neutralization is the reaction of hydrogen ions

A ionstojOrmwatermolecules.

“‘ 7.'{:’ .
- M‘—j—r L

converted ir to
nd hydroxide

BRI | B N Tk e e . SO

R AT S YRN8 UL 3

1. Define self-ionization of water. .

2. Differentiate between 'pH’ and pOH?

3. Write the neutralization reaction with examples.:

~ 4. On pH scale, identify the acidic, neutral and basi
5. Define neutralization reaction?

v

Salts

ogfftive ion from the acid. For example, sodium
positive ion (Na") and chloride (non-metal) ion (CI').

A compoundjormed due to the neutraliz of an acid and a bate is called a salt. A salt

consists of positive ion from the bgg@™

Some metal positive ions (Na",
Some negative ions ( Cl,
Sodium chloride, (NAQD,

phosphate (FeP are®xamples of salts.
- epargtibn of Salts
% of salts.

bromide (AgBr), potassium sulphate (K,SO,) and ferric

Loluble salts (ii). Insoluble salts

ration of Soluble Salts

le salts can be prepared by four different methods, where
one preparation method. Soluble salts are usually prepared in W

red by evaporation or crystallization processe Y o
e i irect 67{/" ’leace?n%nt Method)

as, insoluble salts have only
ater. Therefore, these salts

are feco\/f\r a ]
g ) ( 47 o~ )
i. 89% Rcéionb%f anAdid and a Metal (D sp
In this method of preparation hydrogen ion of an acid is replaced by a reactive metal to
| ~ produce respective salt and hydrogen gas. For example, magnesium (Mg), Calcium (Ca), Zinc

g - @nerc

Chcmlﬂ X .




2HClag + Mgy ~ — > a-lt
.I 7 "1 1'_ BELTS o
e | on o]an Acld und Base ( Neutrahzation Meﬂmﬂ Rk

i " * In ths method acid react with base and neutralize the effect of each other to« roc
ﬁla water For example, ‘ , i
e ", ‘ HC'(aq) 4 NOOH(aq) = NaCl @q + H.On

iii. By the Action of an Acid and Metallic Oxide

The metallic oxide such as copper oxide (Cu0), Calcium oxide (CaO) etc acts with dil
acids to form salt and water. i

] HzSO«aq) o= COO(aqj P CGSOMaq) + %
iv. By the Action of an Acid and a Carbonate

Dilute acids react with metallic carbonate such as sodiumarbgntte (Na,CO,) or metall’_"fi
hydrogen carbonate (NaHCO,) to produce salt water, gg n dioxide (CO

2HC|‘(aq) + Na2COsqg) > 0@‘ ap + H00p + COZ(g)
'HClop + NaHCOsap ——o aClag + H00 + COzg

w tion Method)
Mo chemical reaction. Solutions of soluble salts are

Ngr d During the reaction exchange of ionic radicals
d two new salts are produced. One salt is msoluble
oluble salt precipitates at the bottom of the solution.

AgNOsaq + Na = AgCls + NaNOsag
NazCOsaq %&q) > 00 + NosSUeg
The.ma' Itsare, .

i al®alts ii. Acidicsalts iii. Basicsalts ' "

i. Neutrd™Salts “'
These salts are formed when the hydrogen ions of an acid are completely replaced h!

- metal ions or a group of atom, behaving like metal ions. Usually a neutral salt is formed wi

- 9 strong acid and a strong base is neutralized in the reaction. For example, sodium chlor
 Jormed from sodium hydroxide and hydrochloric acid.

- HC + NaOH +  NaCl + H,0
Strong base Salt Water

2. Preparation of Insoluble Salts {

Insoluble salts are usually obtainedé
mixed and as a result an insoluble
(i.e. metallic radicals of salts) t
and the other is usuallg sol <




g 2 =T ¥=ees <
T 'f"f‘-v"g e

sulphate,

 Forex ple, NaCl is the neutralization product of HCland NaOH.
- Similarly, potassium sulphate, sodium sulphate, sodium carbonate, ammoniu
sodium phosphate etc. are other examples of normal salts. |

ii. Acidic Salts '

Salts formed when hydrogen ions of an aicd are partially replaced by metal ions or group
of atoms behaving like metal ions are called acidic salts.

For example, KHSO,, NaHCO;, (NH)H,PO, etc are acidic salts. These salts can further react

with bases forming neutral salts.
Acidic Salts are formed by Polybasic acids only.

H,SO;, + KOH _ KHSO,

KHSO, + KOHwy ————% hi: KaSGg! A
iii. Basic Salts
Salts formed when OH ions of a base are partially alizedpy an acid are called basic

salts. , % »
For example, Pb(OH)CI, Cu(OH)CI
Pb(OH). + HCI ’—O Po(OH)CI + H.0

Basic salts are produced by poly acid '

\

Double salts ‘ . : _,
‘Double salts are form ination of two normal salts. When the mixture of
equimolar saturated normal salts is crystallized they produce the double
salts. In these.sa)thfle inYMividual salts components (ions) retain their properties. The

anions andf catiogs®give their respective tests. For example, potash alum,
4H,0, Ferric alum (K,S0,).Fe,(50,);.24H,0, Mohr's salt,

.6H,0 etc.

| ding Check J

Define salt, with example.

_ Uses of some salts

Salts are used in different ways ranging from house holdtoi
Is necessary for human life. Calcium Phosphate, Ca,(PO,), is the main component of bones.

S .
ome salts and their uses are given below:
Chemistry X
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SCiTacoe saae

"Sodiufi Chioride 1! Used foPSedeortng ant
In industry it is used as basic raw materialj‘cr :
of sodium metal, preparation of caustic soda
- washing soda (Na,CO,) etc. One of the major appi
sodium chloride is de-lcmg of roadways in
weather. :

2. Sodium Carbonate

(Na.CO3)

Sodium Carbonate is also known as So
Soda. Sodium Carbonate is used in
agent and as water softener. It 1
glass manufacturing. It is also ¥se
refining and leather industry

Woshing'
sasa cleaning‘
raw material in |
e paper, petroleum |

3. Sodium Sulphate
(Na2S0.)

1

Sodium Sulphat
detergents glags etc.

ed in the manufacture of paper,

4. Sodium Bicarbo
NaHCO:

e

4,

odium Bicarbonate or Sodium Hydrogen Carbonate is also

known as baking soda as it is used in the preparation of
cakes and other confectionaries. It is also used as @

medicine, as an Antacid, and also in toothpastes etc.

" Potassium Nitrate is used as a fertilizer and for the h

manufacture of flint glass. E

Rl




water to remove the sus

) " D M
B and a,soblaod coagulant, ,r,”_,
') P b | g ol .:v_\: x'J:-t p“'ﬂ
) § 5 -",J v ‘-‘-r., }"“J)! g

of plaster of paris, and in cemen

" Calcium Carbon

sed M the preparation of

cementand i micsYadustry.

9. Mgﬁe#ft;m Sulphate or Epsom
Salt (MgSOI.JHzO)

. ¢ yho

m Sulphate is used as antacid and
lax&tive. This saltis also used in dye industry.

10.Copper Sulphate(C .58.0)

=&

Copper Sulphate is used for copper plating in
electroplating process. This salt is also used to
kill algae in water reservoirs. It is also used in

agricultural spray.

__t

}‘ 4.4

fr

r r‘.‘ < 5.«;.‘ Ol B
PR Y N ik

n is a laboratory method of quantitative
cal ¢ nalysis. It is the slow addition of oné
known concentration (called a titrant) to

f ano;hcr ~ solution G ﬁ%._




queou on to give iyt
Sidr wry, an acid is a substance
oreas a base is a substance (molecule or ion) that _
"~ Lewis acid is a substance (ion or molecule) that accepts o tends tQ‘
MbermL co-ordinate covalent bond, whereas, a Lewis b_aS e
“molecule) that donates or tends to donate an electron paigto
covalent bond. ' '
The acids which produce one proton per molecule are ca .
The acids which produce more than one proton per called pk.)ypmtlc
The bases which produce one OH™ ion per mole @ AN dqueous solution are cq led
monoacid bases. ’ T
The bases which produce more than one O per molecule in an aqueous soluti‘o“n}

are called poly-acid bases.

A strong acid is one that ionizes ¢ W

concentration of H" ions.

The acids which do not co te ciate in an aqueous solution and give lower =
concentration of H" ions are c ak acids.

The bases which comp, [P¥pciate in an aqueous solution and give more OH jons;
are called strong ba
The bases which
ions, are calleg"ealpases.

The reaction§in wh¥h two water molecules produce ions is called the self—ionization or

an aqueous solution and gives higher

The ®lution is deﬁned as the negative logarithm of the molar hydrogen ion
ation.

POTL ofgh solution is defined as the negative logarithm of the molar hydroxide ion
~ [OH] concentration. |

Neutralization is a chemical reaction in which an acid and a base react with each other
- toform water and salt.

) Salts are ionic compounds generally formed by the neutralization of an acid with base.







“+ Calculate the pH @fO 2M solution o_f NaOH (pH=13.30)
%ng questions

- (a). What is salt?
(b). Write down the different types of salts with examples.

. (a). Define the quto —ionization of water. How can you find th p?ﬂ
(b). Why some acids are called monoprotic, dlprotlc and acids? Exp

answer with suitable examples.

3. (a). Discuss the concept of Lewis acids and bases w mp s. 4
(b). Give the Bronsted — Lowrg def inition of and%ases. Write equatnons
explain the definition. L

4. Below aretwo equations showmg how tw réact with water.
NOOH(aq)+ H,04 0 a@ + OH, (aq)
NH3(oq) + H,0, NH,’" @ T OH (ag)
(a). Name both the alkalis.
(b). Which is classified as we i and why?
(c). What is the likely alkali?
5. (a). Write the balan alization reaction of,

(. Strong acid trdng base
(iii). Weak ££id a trong base

OH.

(iD). Strong acid and Weak base
(iv). Weak acid and weak base

I. Get some pH paper from your science teacher. Fin
house is acidic or basic.

| li. Find out the colour change of any three indicators i, acidic and basic solutions

d out whether the soil around




