Acids. Bases and salts

Acids

A substance which have sour Lastc and
called an acid According (o maodern congepes.

s Azids give hydrogen ian it 2quenus soUtIon.
(Archenius concept}

turas blue hrmus red 15

2 _
HOl 2y i 4+

. Acds donate proton (hydrogen ion) (Bronsted lowry

concept).
HC + NH, — €17+ NH

Donor 1 Conpugate
basa

(A conjugare acid-base pair differs by a proton),
o Acds has tendency 1O accepe electrons, ié. these behave as

electraptule {Lewis concept) 8. electron deficienc species
ke BFy, AICl;, positve ions ke Ma*, K*. and molecules

having multiple band berween dissimilar acoms {eg. CO,.

0, a1t
Sesurces of Some Aclds
Acid : Source
Croc ad !Lémun. orange, Brapes
Male acid 1Unripe apphe
Tarcane acd ‘ Tamannd
Lacric acid Mk
Acexic acid 'Vinegar
Calee 2cid , Tarnato
Hydrochlore 2eid ‘Seamach and chemicals
Formic ackd |Red ang
Properties of Acids

« Atids give hydrogen gas with more reactive metals.
Mze:.:l + 2HCl-—= ZnCl, + H,
5ol Hydragen
s Acid evolve carbon dioxide (D, ) gas wich metal carbonaces
and bicarbonates. eg,
MCO,  +H.S
s e |20 T MSO, + H,Q+ (O,

« In aqueous solunci, they 3
X re conductor of electrici
che presence of free M iong lectriciay. due to

Bases

The suhstance which has bitter tasie and turns red litmys by

i5 called a base. According (o maodern concepts,

+ Bases give hydroxyl 1on ({OH™ ion) in agueous solution, ¢,
WaOH, K0OH, Cs0H, Mg(OH), erc {Arrhenius coneept)

. Bases have a rendency (0 ACCRPL  prcren
{Bronsted-Lowry concept} eg, NH;, H,O elc

e Bases have a tendency O donate  electron
{Lewis concepl) £g. smple anions like €17, £, OH™ e

olecules containing lone pairs bke Ny, R—0—H R-0-2

e,

Acid and Base in a Reactien
Acd base pair

CH,COOH + HO = Hi0™+ CHCOO™

Acd fase Conugate  Conjugate
{as donates {as accepns raq::ga bj‘u‘?
peoton]  procon)

I 1

Acid base pair

pH Scale

» SPL Sorensen, suggested a scale to Express the
hydrogen ion concentration [H*), acidity or basicicy of 21
aqueous solution, which is known as pH scale, This scale 15
based on the ionic product of water.

« The pH of salution is defined as
“The negative logarithm to the base 10 of the hyd
concentracion in gram ion or mele per litre”
ie. pH =— log[H"]

« The logarithm o the base 10 of invers of {H7] o
concentration m the salution is its pH.

Fogen [l

1
pH =|CIE—*-
(H*]



ve POWET 10 which 10 must be raised in order 1o
p rﬂifhe [H* | 1on concentrauon of a solucion
s

o or lure, i 4Ts pH.
‘ ity per

[

N gram 1on

[H*}= 107"
W atef O i1 neutral aque?uus sohubign,
P iH']=10"" so0 pH =7

ol solution [H'] > 07 s pH ¢ 7

) | gatne soution [H'] <1077 50 pH 5 7
31 L]

, Jf oM common substances is

' . 10-40
L ik
E‘::u 74
;emoﬂ 2.2-24
sa3 water &5
Zuraan unne 48-8.4
Cow's mik 65
10 waker . R
pman blood 136742
it Scale

, Te pOH value of an aqueous solubon may be defined as
s regauve loganehm of the hydrowde 1on concencrauan

£

pH = - log[OH™] ot pH + pOH < 14

tommen lon Effect

2gnon of 2 strong electralyte in 3 solution of weak acids or
. decreases the ionisauon of agd or base due o the
nesence of commaon ion. This is called cornman ton effect. eg,
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' ;-

Wreak acud _
et =] HY 4O

Strong a0 Cpmmen

on Jexniess]

50 the reacuion (1) goes into reverse direction

Salts

When acid and base react together, they form salt and warer.
This reaccion 15 kagwn as nevlialisanon reacnon, € g,
HNO, + KO — KNO, +H,Q

Aod Base Salr WWarer

When acid and base borh are strong, 137 keal energy 15

released. However, if either the acid or the base 15 weak
energy released is less than 13.7 keal,

KNO,, K,50, NaNQ,, KCI NalCl, KNOQ,. are sales of strong

acids and strong base. so they cannot be hydrolysed and
their aqueous solution 1s neutral,

| Polnts to be Remember

' 71 Most of the acids contain hydiogen.

| 7 Pickels are kept in glass jar because amd presend in them reacis with
¢ lhe metal of metalle pot to give poisonous substances,

i 3 HCL H,50, . HMG, are mineral acids and are much giranger than
© organic acids

' 7 A water soluble base 15 calted an alkali, Thal's why all alkalies ane
: hase bur all bases are not alksl.

) Aguaregia is & mixture o cancentrated hydrochloric acid and
| concentrated nilric acid in the ratio 3 1.

EXxercise

1. Blue linmus paper is canverted into red in solution of
fal acd

(b} base
o) alkay () sale
L. Red litmus paper is changed into blue in solution of
[3] base b] atid
kl sar

{dl Nane of these

Lo Neutralisalion reaction product is
ha) z0ig ib) base

) salt and water [d] None of these
b e acid yseq in lead storage battery is
) osalic acid (bi KNGO,
I} s, fd) HO
5, L
AR acid i 4 substanice which
) donates a roton {o} accepis an electron
; 6] give M i water () All of these
T‘Fa"i': acid is obtained from
3] apgles b citrous fruit
k] grapes

(d] tomato

7. The negalive logarithmic value of hydrogen ion s

calied

fa] pH {o} pOH el pk, ld) pk,
8. Acids react with bases to give

(3 ester ib) alcohel

{c) =alt

[d] Mane of these

Which one among the followin

water in order to poss elecin
{a) Kerosene
(c] Lemon juice

g will you put into pure
¢ cvtrent through it?

b Mustard ool {COS 2011 I}
ld) Sugar

Maltch Column I with Column U and select the correct
answer from codes given below the Columns.

10.

B _ Enlumn I Column II
A, Laciic acid 1. Lemon
B. Areti acid 2. Rancid butler
L. Citric acid 3. Mk
D. Butync acid 4 Vinegar
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11.

CDS Pathfinder

Codes

A B C D
a3 4 1 2
b)) 2 4 3 1
)2 1 4 13
1 2 3 4

Match Column I with Column 11 and select the correct
answer using the codes given below the Columns.

18.

Statement (I) Addition of water to ap
solution of HCI decreases the pH.
Statement (II) Addition of water suppresses
ionisation of HCL (cDs
(a) Both the statements are individually e .
statement Il is the carrect explanation of statemep, l-ﬂ
(b) Both the statements are individually true but stapame,
Il is not the correct explanation of statement |
[c) Staiement | is true but statement Il is false.
(d) Statement | is false but statement Il is true,

AqUegy,

the

Column I Column II
.[Mfﬂ - Goee 19. An agueous solution of NH,CI is
A, Lactic acid 1. Tamarind (2) basi (b) neutral
B. Tartaric acid 2, Orange o A g cenrl A
C. Oxalic acid 3, Tomato (c] acidic (d) amphoteric
D. Citric acid 4. Sour curd 20. Arqueous solution contains
(CDS 2011 1) (a) K, (b) OH"
Codes [c) H* (d) H,0"
1 W A B R 21. The pH value of wine is
@2 3 1 4 ) 2 1 3 4
(a) 65 (b) 2.8
12. Water is neither acidic nor alkaline because .
fa) it boils at a high temperature R B e
(b) it cannot donate or accept electrons (© 20 (d) 25
(¢) it can dissociate into equal number of hydrogen and : "
hydroxyl ions 23, What is the pH value of pure water? (CDS 2008 1)
(d) it cannot accept or donate protons {a) 1 (b) &
1
13. Formic acid is obtained from (@7 (@) 01 ;
(a) red ants  (b) fats [c) vinegar  [d) orange 24. The flavour of apple is mainly duezla which one of the
. ; : following? y (CDS 2007 1)
14. Aqua-regia l_.u:ed I.'a:,rl alchemists to sepumte‘ :I;l;rwﬂ (a) Formalin (b} Benzene
d is a mixture o ! . {c) Ethanol (d) Benzaldehyde
(a) hydrochloric acid [concentrated) and nitric acid
[concentrated) N 25. What is the purpose of adding baking soda to dough?
(b) hydrochloric acid (concentrated) and sulphuric acid (a) To generate moisture : {CDS 2007 1)
[concentrated) ) {b) To give a good flavour
(c) nitric acid (concentrated) and  sulphuric acid {c) To give good colour
[concentrated) I LIS [d) To generate carbon dioxide
(d) hydrochloric acid (dilute) and sulphuric acid (dilute) 26. The acid used in eye wash is
15. Which is not a Lewis base? (a) oxalic acid (b) nitric acid
(a) H,0 (o) NH, c) CO, (d) BR (c) boric acid (d) None of these
16. Boric acid turns turmeric paper 27. The acid used to remove rust spot is
{a) brown {b) black (a) boric acid {b) 1.-meric acid
(c) blue () red c) oxalic acid {d) None of these
17. Which of the following is a Lewis base? 28. Maleic acid is found in the .
(a) NH, {b) HCI (a) apples [b) vinegar
(c) HF (d) HNO, (c) milk (d) lemons
Answers |
1. (a) 2. (a) 3. (c) 4. (¢ 5. (d) 8. (o) 7. (a) 8. (c 9. (¢ 10. (&)
11. (d) 12. (¢} 13. (&) 14. (8) 15. (d) ' 18 (a) 17. (a) 18, {.;; 10. 'Il:ﬂi 2p, (d
21. (b) 22. (a) 23. (g) 24. (c) 25. (d) 28, (c) 27. () 28, (a)

d




