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8.1 Agci cidi >, Basic aﬂdAmbhotcnc Substances.
[ 8.2 Brdnstcd-lowry Definitions of Acids and Bases
8.3 Relative Strength of Acids and Bases
"M 8.4 Expressing the Strength of Acids and Bases
' 8.5 Lewis Definitions of Acids and Bases
8.6 Buffers Solutions and their Applications
8.7 Salt Hydrolysis

S |

L—Thcstudems will beablcto
. Define Bronsted and Lowery concepts for acids and bases(Remembermg)
‘Define salts, conjugate acids and conjugate bases. (Remembering)
Identify conjugate acid-base pairs of Bronsted-Lowery acid and base(Analysm:
Explain ionization constant of water and calculate pH and pOH in Bqum nodt
using given K, values. (Applying) %
Use the extent of ionization and the acid dissociation constant, K, 10 disti2™
between strong and weak acids. (Applying) e
e Use the extent of ionization and the base dissociation constant, Ky, 9 distlis
between sb‘ongand weak bases, (Applylng) f ‘
e Define abuffer, andshow with equations how a bu ffer system works:{ piy®
o Make a buffered solution and explain how such a solution maintains 8¢°™ "
even with the addition of small amounts of strong acid or sto
(Understandlng) 0
e Use the concept of hydrolysis to explain why aqucous solutions of somﬂ o
acidic or basic. (Applying) P
e Use concept of hydrolysis o explain why the solution of a salt is not 9
neutral. (Understanding)

Define and explain leveling effect. (Understanding)
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e hases and salts are very important and common chemical compounds. hey

o in the home and in the chemical industries. For cxample,v e |
batic acid that is common in many foods and cleaning products. Citrus fruits such
{Jemons. oranges and tomatoes juices contain citrie and ascorbic acids. Appla
aiin malic acid. and grape juice contains tartaric acid. Dairy products such as

mm' yogurt and‘chccsc contain lactic acid, Carbonated beverages (soft
aks) contain carbonic acid and may

also contain
zoic acid, citric acid and phosphoric acid. Gastric W
joe contains hydrochloric acid which is essential to Never check the taste of
pstion and is secreted by the lining of our stomachs [acids in the lnboratory

asignificant quantity of 1.2-1.5 L/day. The sulphuric because some acids are very
kidisused in the lead storage batteries and is also used [S0rTosive and some are
nhe manufacture of fertilizers, explosives, dyes and ‘E2S200US. 2
fies. Bacteria in our mouths yield acids that can dissolve tooth enamel to produce
wities. On the other hand, the sodium hydroxide is a base and is used in the
miufacture of soaps, detergents and in the manufacture of other compounds, The
imonia is also a base and is present in many houschold cleaners. The suspension
magnesium hydroxide also known as milk of magnesia is used as an antacid.
minum hydroxide and sodium bicarbonate are also bases and are also used as
15, The sodium carbonate also known as washing soda is a common example
#seand is used for washing purposes.
~ Saltsare formed wl;eh:%gds-react with bases. Some well-known examples of
St sodium chloride, sodium nitrate, and potassium iodide. Sodium chloride is

Y one of many hundreds of salts that is used for seasoning and preserving

"\’ ’.i'.v?
b o . ..

PR A 1

vaive s a naturally ocourring orsynthedically produced substance that |
or other organic materials to prevent decompasition or fefmentation.
may either be antimicrobial, antioxidants or ﬂ““"“’)’“‘“‘"‘i‘: ’
Preservatives nhibit the growth of bacteria, yeast m\:d  foods
b vatives inhibit the oxidation of food constituents. They keep food
R T veloping black spots. Anti-enzymatic
| #? . tancid, browning, or bl f fruits and vegetables
i g ok the enzymatic processes such as ripening Ot Erulls and vegetabies
g OIS even aft er harvest, Salt, sugar and vinegar and natural spices are
M T4 85 food prece vatives. However, the main concems of using food
e Wymlaudto chemical substances and artificial ingredients.

(279)
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2 % Some people are sensitive to particular food preservatives ang .
reactions like hives, diarrhoea, digestive disorders and respiratory pmbimp‘:’f.
asthma. Most of the food preservatives are safe. <

- i ——

8.1 Acidic, Basic and Amphoteric Substance

Acids and bases were first recognized by their characteristic properties. The
acid has been taken from Latin word “acidus™, which means “sour” Aty
compounds whose water solutions taste sour, turn blue litmus red, and cescte
bases to form salts. The bases are the compounds that taste 1
bitter, feel slippery, turn red litmus blue and react with acids
to form salts. Many theories have been proposed to define
an acid and a base. One of the earliest, most significant of |
these theories was Arrhenius theory of acids and bases. In
1887, Svante Arrhenius (1859-1927), a Swedish chemist,
stated that acids are substances that produce hydrogen ions
(H ions) and anions when dissolved in water while bases Svanic Arhend
are substances that produce hydroxide ions (OH ions) and (15131
cations when dissolved in water. For example, HCI is an Arrhenius acid becéd
produces hydrogen ions and anions (CI' ions) when dissolved in water.

-

~ HA0 -
HCly, —M2HY, + Ol

The aqueous solution of HCl is called hydrochloric acid.

Keep In Mind;

The hydrogen ion is very reactive and cannot e

» - lu 1 .
; xist freely in the agueous ¥ o |
it combines with solvcntwatcrmolccmemp y in the ag

' roduce hydronium ion.
; Ha + B0y — 1,08 i
The NaOH is an Arrhenius base because it produces hy dmx’de .'
cations (Na'ions) when dissolved in water.
NaOH(y —=%—y N + OHg, ’
base produces water 2t sﬂlf i
tion from the base and (1°

The neutralization of an acid by a
ionic compound thatis composed of the ¢4
acid.

HCly + NaOH\ — NaClm,+ H,0,

Arrhenius observed that

from the acidand OH' Process of neutralization occurs w
om

ion from the hase reacts to produce water:
(280)
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' A ;—df,f‘r._
+ OH =i - O 0"

Hlllq' (oq) > l!-l(')ll) , =

The substances which have both the P!’()pC!’IiCS of acids and bases a[ceaﬂed
amphoteric substances. An amphoteric substance acts as an acid when combined
with strong base anq as a base when combined with strong acid. For example, water
shows basic properties by reacting with HC|.

H(',I"‘m i3 Hf()(f! ——2 H 5(')4.:|q) ' Cl-:lq)

'“!(| t!u’l?'\('

Here, H,O accepts a proton from the HCl molecule in the forward reaction. It
‘also shows acidic properties by reacting with NH.,
Base Acid
l Here, H,O donates a proton to NH, molecule in the forward reaction, The
“amphoteric substances may be either molecules or ions. For example, bicarbonate

‘ionof baking soda is amphoteric. = ———
HCO50 * OHypyy /—— CO3agy T H20p

e t?uw : ‘GOIuble bases are known as
Here, the HCO; ion donates a proton to a atkalia All the sllalit: are

base and acts as an acid. bases but all the bases are
not alkalis. Most bases are
HC O_;‘mﬁH_,O"w:_—if»{ 2CO3 0t H.,O,, water insoluble. )

Base Acid e
Here, the HCO; ionaccepts a proton from an acid and acts as a base.

The acidic and basic character of amphoteric substance depends on the other
substance to which it reacts.

8.2 Bronsted-Lowry Definitions of Acids and Bases
8.2.1 Proton Donors and Acceptors
M,&“’“gh Arrhenius theory is widely used but 1t
filed tg answer the question why compounds such
:: 4mmonia form a basic solution when dissolved
oter although it does not contain hydroxide ion.
hose l}cnius definition also does not explain
dcid-base reactions which oceur in non-
“Queoys Solvents and those which occur in gas

(aq)

Phase |
Iyt ite Solvent is present. A more general Bronsted Thomas Lowry
D of acids and bases was proposed  (1879-1947) . (1874-1936)
(281)
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by & Danish chemist Johannes Bronsted and an F.nglis.h t?henlist Thomag [,
1923. According to the Bronsted-Lowry theory, an acid is a substance that 1
a proton (H' ion) to another substance, and a base is a substance thay 400one &
proton from another substance. In short. an acid is proton donor and a base is ey
acceptor and acid-base reactions are proton transfer reactions ¢
example, HCl is a Bronsted-Lowry acid because its molecule donates ap‘m‘u:g
water molecule when dissolved in water. . - 4
HCliaql + HZ()ch Se— H.‘-()t.un . lmqi ]
On the other hand, water acts as Bronsted-Lowry base, because its Mol
aceepts a proton from HCl molecule. Consider the reaction between gaseous i
and ammonia, s '
HCly, + NHy,) —— NH, + CT—— NH,Cl,
In the above equation, the HCI donates proton to NH, and acts as Brosie

. Lowry acid while NH, accepts proton from HC1 and acts as the Bronsted-Low
base. This is gas phase reaction and no solvent is required. |

8.2.2 Conjugate Acid-Base Pairs
The dissociation of an acid can best be represented by the general reaction g

below: Conjugate acid-base pair
|
Acid Buul— Conjug:te acid  Conjugate hase
Conjugate acid-base pair

In the-forward reaction, the HA donates protons to water and ack &
Bronsted-Lowry acid and water accepts proto

‘ n form HA and acts as 4B
Lowry base. In the reverse reaction, the H,0"acts as an acid and A”acts 258
acid and a base such as HA and A™ thay differ only by a single proton 8" |

A

conjugate base of HA. Every base has 3 oo
proton to the base. Thus, H,0"is the conj
acid of A". We may also say that 3 ¢ onju
anda conjugate base is formeqd by the ionizatiq :
Consider the dissociation of HClin walz: storil

HClpy + Hi0p —, 0.

njugate acid that js formed by ** °

. of8
gate acid is formed by ionizatio" "

Acid Base ( lag) il t;q)
; muugznk COnjugal e
Acid Base
(282)
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[n this reaction HCI acts as an acid because ithas ¢
setsasabase because it has accepted proton. For any given ’ 1
slwiys has One Imore hydrogen atom and one unit fewer n@gaﬁ arge
hase. On the other hand. the base has gpe fewer hydrogen mm‘l ‘ ;‘ |
negntive charge than the acid. o

33 Relative Strengths of Acids and Bases x

The tendency of an acid to give hydrogen ion is called strength of a!ricxd. The

wendency of a base to accept hydrogen ion is called strength of a base. Strong acids
and bases are strong electrolytes which are assumed to jonize completely in water.
Weak acids and bases are weak electrolytes which ionize only to a limited extent in
water. For example, HCl s a strong acid and CH,COOH is a weak acid because HCI
salmost 100% ionized and CH,COOH is about 1% ionized in water. The strength
ofacids and bases can be determined by passing electricity through their solutions.
The aqueous solutions of strong acids and strong bases are good conductors of
tketricity and the aqueous solutions of weak acids and bases are not the good
wnductors of electricity.

The strength of conjugate acids and bases are related to the parent acids and
lases 4s;

) Thestronger the acid, the weaker is its conjugate base and vice versa.
) The weaker the base, the stronger is its conjugate acid and vice versa.
Consider the ionization of HCI in water:

HClM) & H O —2 HiOng + Clag
Slr()nger w‘sakcr S(()ﬂgcr Weuaker
acud hase acid base

HCl is a strong acid that completely donates its protons to water. The
!hidé?i()p (the conjugate base of HCI) is an extremely weak base and has very
&'@ndcncy o gain proton from water. Thus the strongest acids have the weakest

Consider another example of the ionization of ammonia in water:

NHS(.q; +  Hy0 ———» NHj, + OHgy

taker : Stronger Stronger
base w;?; o acid basc

A"’monia is a weak base and its conjugate base (NH, ion) is a strong acid.

(263)
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The NH 4 10n (the conjugate acid of NH, ) is a strong acid and has greate; (€N

¥ LY - ’ e r - . -_ - » aepg - '™~ = \ C
doyl;lc proton to OH ion. Thus the weakest bases have the strongeg Conj
acids, "2

Table &.1: Relanve Sueneths of Acids and Bases

("Add | Name . Base | Name'©
Strongest | . Per chloric = Perchlorate
T P N N
| HCI Hydrochlont | ¢ Chloride ion
| T |
' Sulphuric l = Hydrogen
HSO; g | MSO  |sulphateion |
HNO; Niticacid  NO; | Nitrateion
H.0° Hydronmm g7 o  Water
S carliion S S
’ £ Hydrogen 2 ulphate ion
HS0F | suphateion | 0% £
: : Dihydrogen
- H3PO4 Phosphoric H,PQ, phosphate
: acid | | T, |
'HNO:  Nitrousacid | NO; Nitrite ion
T Hydrofluoric | .. i
E ,__L@Ei‘! e F : AFIuonée jon
CH;COOH | Aceticacid | CH:COO™ | Acetate ion |
H,CO; Carbonic HCO: Bicarbonate
acid ? ion Sesis
Ammonium ;
NH; lion NH; Ammonia g
~ Hydrocyanic = et
HCN ac);d‘ § CN Cyanide 1on .
= Bic T
HCO; Bicarbonate co Carbonate
£ ion - ion
H:0 Water OH Hydroxide
| | o PO S
NH: Ammonia NH Ammonum
5 t e T e e 1
| Weakest  OH gidromdc H,0 ek S8 |
aCiiis_ g ==3) = i | e St =
8.4 Expressing the Strength of Acids and Bases
The strength of an acid or a base is expressed in terms of hydrogen af

ations, pH and pOH scales, K| K., pK,,and pK, values:

jons concentr
(284)
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8.4.1 lonic Pl'od uct Of“’a(gr(xw) i
Even highly purified water.is observed to conduct very sma s :
shows the presence of very small concentration of ions. These jons are ed
the auto-ionization or self-ionization of water molecules. St e

b
r
)

Hz,o!" +* 0, m—m— H.‘Ol:hll 2 OH(;«;)
Acid Base Acid Base

As water is :{mphotcrjc, hence it acts both as a proton donor and proton
acceptor, The tonization reaction of water can also be written as:

H0p &—= H, + OH,,

Here pure water ionizes into H and OH . According to law of mass action,
the equilibrium constant for the reaction is:

_ [H][OH7]
; [H,0]

Since water is in excess, and very few of its molecules undergo ionization, so
tsconcentration remains constant. Therefore:

K.[H,0] = [H]J[OH] or
g K, = [H'][OH]

~ Theequilibrium constant K, is called ionic product of water and its value at
35°C is always 1.0 x 10™*mol“dm ® obtained by multiplying together the molar
fi%hcmtrations of H ions and OH ions present in pure water atroom temperature.

Tonic product of water (K,,)= [H ][OH ]
= (10 "'mol dm™)(10”'mol dni ™)

- = 1.0x10 *moldm®

. Table 8.2: Value of K at differen:
K, is temperature. dependent. lis value [3e 82 1

ses with increase in temperature and
s with decrease in temperature and has a

-

I e =i S
Séhtvalue at constant temperature. x *--Jl» e 112 % 10 I
. The relative concentrations of H and OH [ a0 | 30x10™ |
"dicates the acidic, neutral, or basic chm;ter s 10x 10" \
. ' aqueous solution. There are three i gl :_",_,‘3*10~,:¢T

Possibyiy; i
o . ues for all aqueous solutions. : WS 2
i’ Anagye 06 So?::ﬁon in which the concentration of H tonis equal to OH ion js

~neutry) solution. For neutral solution, the [H'=[OH ]=10 'mol dm™
(285)
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L
!’) Anaqueous solution in which the concentration of H ionis greater thap gy
18 called acidic solution, For acidic solution, the [H }> [OH ]. In this solutioy b
10 moldm* and [OH <10 'moldm . "
F) .An aqueous solution in which the concentration of H ionis less than thy
ion is called basic solution. For basic solution, the [H ] < [OH ], In this solutiog
<10 "'mol dm *and [OH ]> 10 "mol dm "
Whétg «'a;Cid is added to water then [H'] > [OH ]and when a base is added 1o
then [H'] <[OH ]. |

Vi

concentration of OH ions; classify the solution as acidic, basic or neutral.
Solution:
[H] =55x10'M

Biy=ac, - |
- [HK][OH] i 107 T
oF  [OH7) =—X L > =182x10"M

[H'] 55x107°
' The solution is acidic because the [OH ] < 10 "M,
e ]

8.4.2 pH,pOH and pK_, ;

The molar concentrations of hydrogen ions and hydroxide ons nﬁ
small in aqueous solutions. Their concentrations generally range from 10me
o 10' 511’10] dm". It is, therefore, more convenient to express these coneer it 1
on a logarithm scale, known as the pH scale. F

The concept of pH scale was first introduced by the Danish chen_?’tv.
Gorenson (1868 - 1939) in the year 1909 as easy and convenient way ©° &
hydrogen ion concentration (acidity and basicity),

The pH of solution is defined as: ]

The negative logarithm of hydrogen ion concentration if "'
solution 1 called pH.

(286)
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= ~log[H] >4 \‘;-
porexample, the pH of pure water is 7 and that of applesis3.1
~ The pOH of solution may be defined as: = L_
The negative logarithm of hydroxide jon concenmﬁou'\fii%f A
 alled pOH. > 3
Forexample, the pOH of pure water s 7 and that of apples s 10,9
- The pH values range from 0 to 14. However, solutions of negative pH and
' havingpll > |4 arealso known, | 2 e :
- ForAcidic solution the pH valueis less than 7(pH < 7).
~ ForNeutral solution the pH value is equal to 7(pH = 7).
1 ForBasic solution the pH value is greater than T(pH=>7)
7i [ ThepK, is the negative logaﬁdm of K, in the solution.
Thenumerical value of K., is 1.0x10 "“andits pK, value canbe calculatedas:
PK, = ~(log L.OX10™) |
={=14) '
=14
i K,valueemnlsobecalmdatedas |
K= pHApOH = 747-14

The pH scale is
bacally thetrn |
of pOH scale. :

—y . s -

——
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1
The pH values are the inverse of [H ]. Gireater the value of pH, sy,
be the value of [H'] and weaker will be the acid.

Keep in Mind

» The acids which have pH less than 4 are Strong acids (pH < 4), k.
* The acids which have pH equal (0 or greateT than 4 but less than 6
(pH = 4<6). s :
e The solutions which have pH equal to or greater than
nearly neutral (pH = 6<8).
e The bases which have pH eq
H > 8<10). .~
° ’(l'phebases whi)ch have pH equal to or greater than 10 are strongbases (pH 210} |

6 but less than 8 are nesiny

Al
e

2

ual to or greater than 8 but less than 10are

Table 8.4: The pH of Some Commun Substances

s e y—
Yolatoes
? A e

Saliva RO

i il
va e -2
- B zﬁaf%‘%fi' -6.
Ahuman)  NTC

=
0.4-0.9 )
[~y L

Most of the fruits are acidic in nature. The sour taste is the m !
acidic character of fruits. When the difference of the pH values of tw0 e
then one acid is ten times stronger than other (or it has ten times m_o_reh i
concentration). Forexample, a lemon with a pH of 2.0 is ten times mmﬁwi‘ :
an apple witha pH of 3.0 and is hundred times more acidic than cher™ ™

(288)
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Cd“ol'Mllkwith Lemoa Julce L
Curdling means 1o change into curds. Curds are & dmryp;odllct obtained by
ofmllkby acid or rennet, used in makingcheeseoreatenasfood.
lek is actually made up of water, suspended fat, and p(ofem !tmﬁaz@
cific protein called casein. Casein float freely in groups (called micelles)
oughout the: milk and does not usually bond to anything. These grouping |
mm@ charge. They repel each other, which stops them from
Jeeps the casein groupings (micelles) evenly dispersed in the milk. When
mtams citric acid is added to milk, the pH ofmxlk dxupsandit ,

B 'J.—.'-'
o = ®

’jijﬁikwhmbothdwllqmdsmcold and lemon Julccxsaddcdslowly 'l‘henm emon
juiceyouadd, the larger your curds will be and the faster they will form, )

ﬁ=%wu
‘Ofcurotsjmce = —(log 5. 5x10°)
= —[(log5.5)+ (-6log 10)]

= —[(0.740) +(-6x 1)]

=)
=0

e

X : y
N ’J-u » m
v{r

' H
Ca!cmm the hydrogen ion concentration of banand, which has a p

= -[0.740-6]

.l‘V [ ] .

& (289)
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mat are the hydrogen and hydroxide ion ¢
thathasa pH of 7.47

solution (a):
[f we may be given the pH value of a solution and askedy,

hydrogcn lOll concentration, then we need to take the antil, ey
[H] = 107"
[H1 Sk
pH ofbanana = 5.0
Asweknow, [H] =107 |
By putting the value of pH we have,
H] =107
Solution {b):
M) =2
[OH]=?
pH ofhumanblood = 7.4
Asweknow,[H] = 10™
By putting the value of pH in the above equation, we obtain
] =107
[H'] =398x10"
Wealso know that, .
[H'J[OH ] = 1.0x10™" T
(on] = Lox10
[H']
Then, [OH—] e 11 1,0"]4
2 3.98x1¢°%
[OH] = 0.251x10" 10®
[OH] = 0251x10¢
[OH] = 2.5] x 1¢°¢

(280
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- 84,3 Acid lonization Constant, K_and pk,
The equilibrium constant which shows the strength of an acid is called ionization
«onstantofanacid (K,). Letus consider the ionization of an acid, HA in water;

HA + H;O &———= H,0' + A
According to law of mass action, the equilibrium constant for the reaction is

jven as: X
8! o [H;0'][A]
c [HA][H,0] (The bracket shows molar concentration)

Indilute solutions, the concentration of water is almost constant because it is
always in excess: )
. _[HO]A]
B K. [HO]= ——Hr
[HO"][A7]
[HA]

B« -

The K, is called ionization constant of an acid. Greater the value of K, the
iger 1s the acid and the greater is the concentration of H' ions at equilibrium
weause of its 10nization.

Strength ofan acid < K,
b Forweakacids, the K, valueis lessthan 10 (K,< 10°)
t" Formoderately weak acids, the K, values range from 1to 10°(K,=1t0107)
Forstrong acids, the K, value is more than 1.(K,> 1)
The negative logarithm of K, is called pK,,.
PK, =-logk,
The pK, is the inverse of K,
1
K, o —

. Greater fhE-:'aluc of K., smaller will be the value of pK, and stronger will be

i When the difference of pK, values of two acids is equal to one, then one
lentime stronger than the other. When difference is two, then oneacidis 100
o onger than the other When difference is three, then one acid is 1000 times

ma“ﬂleother.

(231)
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Table 8.5: K, and pK, Values for Some Acids at Room Temperaturg

Name N | K, T
Hydroiodic acid 1.0 x 10" =
Perchloric acid  10%107 :::f
Hydrobromic acid 1.0 % 10’ _9.;
Hydrochloric acid 1.0 10’ -
Sulphuric acid 1.0%10° e
Nitric acid 25 Ry
Hydronium ton 1.0 7o
| Oxalic acid 56% 107 135
Suphorus acid IO i
Chlorus acid 12%10™ )
| Hydrofluoric acid 6.8x 10" 1T
Nitrous acid 45%10™" 135
Formic acid 30x10° 35
Acctic acid & 1.8x107 N
Benzoic acid 6.3 107 P
), | Carbonic acid 43x 107 A7
| Hydrogen sulphide 1.0 x 107
- | Hypochlorus acid 6.8 %107
! Boric acid 50 % lﬂ“
| Hydrocyanic acid 49x10™"
Phenol 13 x 107"
B Wetcr 10x 10"

You can determine the pH value or H ion concentration of a weak 2614
know the initial concentration of acid and its K_ value. On the other ™= i)
determine the K value of an acid solution, if you know the pH value = _

kooncenu'aﬁon of its solution,

. ;X:'l
Calculate the pH of 0.05 M mono-protic acid whose K, value 23
Initial concentration of mono-protic acid = 0.05M

The K, value of mono-protic acid =25x%x10"°
The pH of mono-protic acid =9

(292) ‘
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m;eq“aﬁ(’“ for the 1onization of an acid is:

HA(y ——— H;;q, + Afa

dal conc. (M): 0.05 0 0
}E‘:‘ﬁﬁbﬁumconc. (M) (0.05-x) X x
"0 >
| K, T 2.5%10

25x107° = __‘(x)(x) = (x')

R 0.05-x)  (0.05-x)
[
The value of K, is small, hence, the ionization of HAis assumed to be very

andthe value of x ;s considered as zero.
' 2AxtrY =2
|I‘ 0.05
25x10°)(0. 05) X or
{ ¥ o= (25x 107)(0.05)
i ¥ =0.125%10"
L & =125x%10°
*taking under root,
£ = | L25x107
1 =] 12xlO"M
H = toglH') = _tog(1.1210°
1 = ~(-2.95)
=295

K. value of mono-protic acid which has [HA] = 2.5 x 107"\,
=4 2x10°M atroom temperature.

(233)
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[A] =42x10°M

K, value of mono-protic acid = ? .‘
HA + H.Oe———— H,0' + A f
K, = HOIA] |
[HA] l‘

K (42 x 107%)(4.2 % 10%) 9||
(2.5 x 107 H

(0.042)(0.042) t

= 025) |9
uﬂ. = 7.06x10" E

WA

Percentage Ionization of Weak Acids

The strength of an acid can be measured by its %age ionization. We can deter

%age ionization of an acid by the formula:

Concentration of ionized acid at equilibriam
Initial concentration of acid 3

The greater the %age ionization of an acid, the stronger the acid @2

|

%age ionization =

versa.

The %age ionization of weak acids depends upon the extent of ¢ ;5

solution. The extent of dilution increases with decrease in the number of ==
acid. TExtem of dilution = l

.. No.of moles .

When the 801Ut.1011 is infinitely diluted, the weak acid gets 100%19%

The % ionization of 0.1M acetic acid solution is 1.3% and that of ¥

acetic acid solution is 5.86%.

8.4.4 Levelling Effect 4

The Streng.th of acids is not only depending upon the ability of a st cvﬁ;.
# proton, it.80 depends upon the ability of solvent to accept protor™ - §

strengths are determined by comparing their relative jonizations M *°
' (294)
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F M hydmﬂi“m on will ionize completely in wateraudhrbdueeﬂ,’ and
p‘ﬂ" w be of equal strength and have nearly same pK, values. Hmce’ ig -
i!_'!"".'ml: to tell which acid is stronger, that js, they are levelled out. This
pais called leveling effect, Although strong acids have close pK, values
" jer butthey are not equally strong. To compare the strengths of strong acids, a
* o hat is weaker proton acceptor than water such as liquid HF or CH,COOH
pbe used. S_n'ong»aclds show different PK, values in a solvent that is weaker
cdanwater. For example, the pK,, values of HCIO,, H,S0, and HCl in the acetic

mediumare 5.3, 6.8, and 8.8 respectively. The relative strengths of some strong

smsceticacid (known as glacial acetic acid) medium are-

* }{C10,>HBr>H,80, > HC1 > HNO,

~ Waterhas no leveling effect on the strength of weak acids such as HCOOH,

1C00H .H,CO, and H,PO, etc. because they are not ionized 100% in water and

wiferent K, values.

. gcid that exists in water is the hydroniut fon (H;Gﬁ).d Y ac

5andoxxde(0 ) ions are stronger bases than OH, and hydrolyze
Wetly in water producing OH ions. Water has no leveling effect on the
!ﬁflfﬂl@cbﬂseswhlchare weaker than OH ions.

| ’ ,@o._:"f“n’_“ siderthe ionization of a base in water:

(295)
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The equilibrium constant is given as:
e [BHJ[OH ]
© " [BJHO] |
The water is in excess, so its concentration is constant;
_ [BH ]_[_OH ]
(B]

K. .[H;0] %

_ [BH'J[OH ]
b [B]

K, is called ionization or dissociation constant of a base. Greater the valiy
K, stronger is the base and vice versa.

Strengthofabase « K,

The negative logarithm of K, 1s called pK..

K

pK, = ~logK,
The greater the value of K., smaller will be the value of pK, and stronger#i
be the base,
Table 8.7: K, and pK, Values for Some Acids at Room Temperature

Sodium hydroxide Very large Va‘)*
Potassium hydroxide Very large | Ve
Motylamite aax10™ | X
sl 18%% T
£ Izctor L8 5’
e taxio’ | 8
LB | Aniline e e
- CO(NHy Urea t.?&_gjﬁ*"f =0
8.4.6 Relation between K, and K,

o f oimcm be measured by its acid jonization constén
f"'"""g‘h 5 ;ﬁm can be measured by its base jonization OB
important relationship between the acid ionization constant (K,) and 7

constantof its conjugate base (K,) can be derived as follows:

Consider the ionization ofa weak acjq HA in wat
: er:

(236)
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HA + H:0 &———= H,0" +« A
The equilibrium constant for the reaction is given as:
A L R L .
. [HAJ[H,0O] [HA]
Consider the iomization of a conjugate base in water:
A+ HOT———— HA + OH
The equilibrium constant is given as:
c = BAIOHT} . _ [HAJOH']
(A ][H,0] [A7]
By multiplying equation (i) and (ii), we get
[H;O)[A] | [HAJ[OH]
[HA] [A]
K,. K, = [H,OJ[OH ]
Aswe know, K =[H |[OH ]. hence,

R o, = b e (iii)
The equation (ii1) can be expressed as
Kﬂ = E_X!. or Kh = !_(JL
Kb Ku
From the above expressions it is clear that the larger the value of K,, the
Smaller the value of K, and vice versa.
~ If'we take negative logarithm of both sides of the equation (iii), then pK
Yaluesof the conjugate acid and base pairs are related to each other as:
PK.+pK, =pK, = 14 (at25°%C)
B If'we know the pK, value of an acid we can calculate the pK, value of its
Mjugate base as:
L= gk ,
. Ifwe know the pK, value of a base we can calculate the pK, value of its
%&teacidas; A
L K o= 4 pK,
R 1 .5: Relationship of

K=

Values

S0 123
ok 1L.Sx 107 10.8
- NO; 2x101 | <107
{287)
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‘Conjugate bases |
CH3C00"
HCO;
HON 49%101 | 93 || CN™
CHsOH | 13x101 99 Colls0
mo | woxiwen | 1 ([ o

8.5 Lewis Definitions of Acids and Bases
The Bronsted and Lowry concept failed to explain those acids and bases whichd

not have hydrogen ions such as AICl,, and FeCl,. It also failed to explain those
base reactions which ocecur in non-protonic solvents such as liquid SO, and i &

BF,. In 1923, Gilbert N. Lewis, an American chemist focused on the role of elesis
pair and proposed an even more general concept of acids and bases. This con
notrestricted to any particular element or solvent. According to this concept,ans
is a substance (atom, molecule or ion) that can accept an electron pair {0 {0 L
coordinate covalent bond and a base is substance that can donate an electronfé
and to form a coordinate covalent bond. In short, acids are electron pair &t
and bases are electron pair donors, .
i) Allsimplecationssuchas H', Li',Ni',Sn" and Sn' act as Lewis acids. 5™
cations such as H, Li' and Be ™ act as stronger Lewis acids because of BEZ
tendency 1o accept electrons,

1i) The electron deficient molecules which have incomplete octet sveli® S

AICL,, and BF, act as Lewis acids, o

i) All anions such as CJ | 02', OH , X (Halide ion) and NHE(amid" joal &

Lewis bases because they have tendency to donate electron pairs.“ it $
an

1v) The molecules which have lone pair of electrons such as H,0
Lewis bases.

abise”
pond

According to Lewis concept, an acid-base reaction oceurs whe?

an electron pair to an acid with the formation of a coordinate covale
the two substances, i

BC;' ¥ A\l(‘ll3 — > Cl 5 AICl, or AICK
¢ Acic «

(238)
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Acidity and use of Anti-acid Dru |
Gastric jnicq (§(omach acid) is essential for the digcstionf-'df"' ods and o
becteria that i ingested. The gastric juice has 0.5% HCI that is secreted by cells in
stomach walls and pH value of the gastric juice is normally 1-3, When too much foc

-

eaten of when the stomach is irritated by very spicy foo ~Tatty foods. fhat el
acidie foods (tomatocs, oranges), acidic juicg (gragc fruits, omnga“y fo?mﬁa:[dm
peverages. of when a person becomes emotional, can cause the stomach to produce too
much HCl. Some of acid contents can flow back into the esophagus (the tube that
carries food 1o your stomach) and cause “heart burn”. The condition is medically
| knownas “pyrosis’ or “acid indigestion™ A

| The symptoms of heart burn include a burning sensation in the chest (just above the
stomach) or behind your breast bone (sternum) and some patients experience sour taste
i the mouth from gastric juice. Some patients may experience the burning sensation in
thethroat. Heart burn gets worse when bending over or lying down.

heart burn is reduced: — Bases (neutralizing agents) |
g g mc;n u:;ag:l (m“#gf) to neutralize used as antacids
- tmes acid. I'he antacid has one or maore :

basic substances which are used to neutralize NaHCO; (Baking Sada)
~ theexcess butnot all of the stomach acid. Al(OH); and NaHCO,
* By ftaking acid-inhibitors to reduce the |Mg(OH); (Milk of Magnesia)
| sccestion of stomach acid. The acid-inhibitors | A1(OH); and Mg(OH);
| include famotidine, ranitidine and cimetidine.

* Bytaking proton pump inhibitors to block the production of acid. The protos pump

~_ inhibitors include omeprazole, rabeprazole and esomeprazole.
The heart burn can be controlled by some lifestyle change such as:
' To avoid the spicy foods, fatty foods, alcohol, aspirin, ibuprofen, caffeine,

| Deverages, overeating. | . |

8 »Toavo‘d eating before bedtime, stop smoking, elevate the head of the bed and

| Temain cool in the crisis. >
Buffer Solution

*Olution which resists any change in pH when a small amount of an acid or a base

“edtoitis called buffer solution.
fa solution comes in contact with air, it will absorb CO, and become more

Nl Solution is stored in a glass bottle for long time, the silicates of glass make
.e basic. In both cases the pH of solution changes. Buffer solution is used to

] Nthe PH of solution and prevent these changes.
~in

| ﬂl:,osm‘?“ of Buffer Solution
*lution usually contains:

(239)

Sconned with CamScanner




i) A weak acid and its salt with strong base.
Forexample, CH,COOH and CH,COONa

1) A weak base and its salt wiih strong acid.
Forexample, NH,OH and NH,C]

Action of Buffer
Consider the buffer solution of acetic acid and sodium acetate:

1) When we add few drops of a strong base (.T\.iaOH) to the solution, the Oy 51
of NaOH reacts with acetic acid to give its conjugate base. |

GH,CO0H + OH™ «——— CH,CO00™ + H,0 |
ii) When we add few drops of strong acid (HCI) to the solution, the H'ion of) |
reacts with acetate ion of acetic acid to give back CH;COOH.

CH,C00" + H' &——— CH,COOH
Both OH and H' ions are consumed completely in the above reaction
Hence, pH of the solution remains constant.

Applications of Buffer Solutions

i) They are used on industrial scale in tanning of leather, electroplatingd‘
manufacture of sugar where constant pH is essential.

i) Normal human blood has a pH of about 7.4, It is maintained by w¢
bicarbonates and phosphates. Ifit decreases up to 7 or goes up to 8, death may ocki8

it1) Theyare used to study the growth of bacteria at constant pH.
iv) For proper productionofcrops, the pH control of the soil is essential. |
v) They areused inbeverage industrics.

Buffer Capacity 3
The number of moles of an acid or a base required by one dm of 8

solution for changing its pH by one unit is called buffer capacity of 3 solutio? fms
also be defined as: the capability of a buffer 1o resist the change of pH
buffer capacity. The buffer capacity depends upon the concentration (**
acids and salts present in the buffer solution. 8
Consider a buffer solution having |, 78M CH ,COONaand | oMae )
The pH of this solution is 5. A solution having 0.178M CH3COON3 ﬂ"‘dw
CH,COOH shall also have pH equal to 5. Since anion/acid ratio 18 qame-
dilute solution has lower buffer capacity and would more easily b des

(300)
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addition of acid or base, However, the solution with 1M (,.HJCO()” and 1.78M

! . .

CH,COONa has larger buffer capacity and is able to show small pH changes when
1 “ s

grong acids or bases are added and is not easily destroyed by such additions.

8.7 SaltHydrolysis
The neutralization reaction of an acid and a base produces salts and water. The
reaction of cations or anions or both cations and anions of salt with water to form
acidic or basic or neutral solution is called hydrolysis. Salt hydrolysis usually
affects the pH of a solution. For example:

When sodium acetate (CH,COONa), a salt of weak acid and a strong base, is
dissolved in water, its anion (CH,COO ) reacts with water as:

CH;CO0,,, + H,0,, ——— CH,COOH OH;,

{ng) t9q)

Similarly, NH,Cl, a salt of weak base and a strong acid when dissolved in
water, its cation (NH,, ) reacts with water as:
NHiug + HiOjp &=——= NH,OH,,+ H,
There are four types of salts on the basis of reactivity with water.
() The salts of weak acids and strong bases react with water and give basic
solutions. For example, consider the ionization and hydrolysis reactions of

CH,COONa in water.
F CH}COON&*}‘” < - L4 (‘H\CO()i;\q) 8 Na;aq)

o) OH,‘M,
The sodium acetate solution will be basic due to the formation of OH ions.

The pH of this solution is more than 7 (pH > 7). The cations of strong bases such as

dhh metal and alkaline earth metal ions except Be, have hardly any acidic

tharacter; that is to say, these ions do not hydrolyze and has no effect on the pH of

3¢ solution. :

Nal, + H,0, == No reaction

The extent ofhydrolysis is determined by the value of K, for acetate ion, The

the value of K, ofa base, the more basic the solution it produces.
The salts of strong acids and weak bases react with water to give acidic

lon, For €xample, consider the ionization of NH,Cl in water.

NH4CIM ?_ﬂﬂ_’ NH{q *+ Clig
NHiug + H,0,, ———> NH,0H,, * Hiug)
(300
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The ammonium ion solution is acidic because of the formg;
hydrogen ions. The pH of this solution 15 less than 7 (pH < 7). The aniong of'y
acids such as Cl ions have hardly any basic character; that is to say, thege i ions do

hydrolyze and has no effect on the pH of the solution.

—>
(l(.nq) r H.0, &/ No reaction

The extent of hydrolysis is determined by the value of K for AMMmoniugyoy |
The greater the value of K, of the acid, the more acidic the solution it produces.
(iii) The salts of strong acids and strong bases give neutral solutions. Becaye
these salts are not hydrolyzed in water. For example consider the ionization of Ny
n water.
NaCl,, + H,0, —— Nago + Clag

The sodium ion is a very weak Bronsted base and has no effect on the pHoftie
solution. On the other hand, the chloride ion is a very weak Bronsted acidanditsh
has no effect on the pH of the solution. The pH of this solution is equal to 7 (pH=7) |
(iv) The salts of weak acids and weak bases may not give neutral solutions ]
whether the resulting solution is basic, acidic or neutral depends upon ﬂ)ere__
strength of the weak acid and weak base. i

To calculate the pH of such solution, you are required to compare the K, al
of the cation with the K, value of the anion, There are three possibilities: b
(a) If the value of K, of the cation is greater than the value of K of B
anion (K> K, ), the solution is acidic. This solution has pH value less than 7 (P \.
(b) Ifthe value of K ofthecation s less than the value of K, of the anion (K-
the solution is basic. This solution has pH value greater than 7 (pH> 7)-
(c) Ifthe value of K, ofthe cation is close to the value of K, of the anion (%~
the solution is neutral or nearly neutral, This solution has pH value equé! or™
equalto 7 (pH=7). 3

To determine whether CH,COONH, solution is acidic, basic, of ﬂ‘“ﬁ’
are required to compare the values of K, of the ammonium ions and ¥ ofthe
ions. Consider the ionization and hydrolysis reactions of CH,COONHa'in i

CH,COONH, —=

= CH3C00(-W) + NHyq)
(302)
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SEHL O — CH.C 2 -10
CH‘(W[M)+ 'I‘_ N < H ..( OOl |“\” f ()l l“m“ Ku— 5.6 x lo

; » ————> NII - » -
N'{;‘”) - }l:()‘n < 4( )l l':“-l’ l |c.n” kh: 5.6 * '0 2

This solution is neutral because the value of K, is equal to the value of K. It
that the number of hydrogen ions produced by ammonium ions is equal to the

herof hydroxide ions produced by acetate jons,

L+ 2

CH,COONa,
NB;CO;
Cation <7 NH,CI, NH;NO»
R KNOs, Na;SO,

nd anion from cation. the weak acid and NH.CN
s S ; " . ! 2 1 \
e ‘weak base. |

P- v -
‘,»-;.‘:'fh “" }v
. B o "

-‘- -4.._,_,

"ﬂkclndinemuldedto‘lhbles:lt?

tand are responsible for growth, development, and
SSU '_,f;lo&emmamghomesmm@ehnnmgmd

m;cmgmms pexday or i) -gtam (1 teaspoonﬁn) of'
2no! ;hodigc, oul ;.thyrmdenlmges and works
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R i b ¢. therefore e rular use e R
mdv;d salt prov uks the rght qtmnm) of 1odin B 0f|od|mdmh‘
ansumption of 10dized salt ¢ap

cannot lead to excess iodine in the body. Daily ¢ . T
entire generations of both humans and animals from m and physical dlﬂablliﬁ

|
!
[
\ \:.auscd by Iodme dLﬁUCﬂCV e ———

—

paper red, react with active me

l » Acids have sour taste, turn hlue litmus
d react with bases to form alfy

1 conduct electricity In aqueous solutions an

| water.
3 Bases have bitter taste, soapy touch, turn red litmus paper bluq
ith acids to form salts andy

~ electricity Inaqueous solutions and react wi
> The sour taste of many foods such as vinegar. tomatoes, yogurt, len

oranges is because of the presence of acids in them. The bitter taste
coffee is because of the presence of bases in them. The bases arel‘, |
in foods. Both the acids and bases are used on large scale in industnes

laboratories.
According to Arrhenius concept, an acid is a substance that -
| water and a base is substance that gives OH ions in water. I
' The strength of Arrhenius acid or base depends on the: extentofl izt .? |
~ acidorbase in water. -
» According to Bronsted-Lowry concept, an acid is. apn nm A
while abase is proton acceptor substance. - £ AL
% According to Lewis concept, acid is electron pair acccptom
base is electron pair donor substance.
'» Astrong acid or base is almost completely ionized mthe soluhﬂl‘
- acidorbaseisionized toaslight extentin the solution.
‘> Anacid increases the concentration of H ions when d ssolved

glVCS' s.,':’

b 7

|
I > The K, s the equilbrium constant that describes theio

the K, is the equilibrium constan o
t that describes.
strength is denoted by the value of K_ 5 ;5: -

| - (of K, Greater thovamSoFR strongerlsthew;,- ce
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mom. snmllerlhevalneaf' and strongs

or 1l of&mallerthavalueﬂp&.‘ 1 l ger w
vf:' ~~'- sts pH change when small a s of aci

alled butfer solution. Buffer solutions cont. .’ her a mixi
saltof its conjugate base (such ascn,cooﬁ d CH,CH

bhle and a salt of its conjugate acid (

Four answers are given for each question. Select the correct one:
i) According to concept, acid is an electron pair

acceptor substance.

() Arrhenius (b) Bronsted
() Lowry (d) Lewis

I' 1) lonic product of water is represented by:

® K, (bK,

©) pk, (d)pK, :

The value of ionic productof waterat 25°C is:
- LOK0  moldm®  (b) 1.0x10"mol’dm *
) 1510"molldm™®  (d) 1.5x10 *moldm™®

™) Whenan acid is added to water, then

Y > (0h) (b) [H']<[OH )

)= jon) (d)[H']=[OH |
(305)
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v) ThepH ofthe agueous solution of 10°M HClis:

(a) 1.0 (b) 1.5

(¢) 2.0 (d)2.5

vi) ThepH value of tears is 7.4, and pOH valuc s

(a) 4.6 (b) 6.6

(¢c) 7.0 (d)7.6 ‘
vii) Which one ofthe following is NOT the Arrhenius acid: ‘
(a) HCI (b) HNO, ]
(¢) AlCL (d)H,SO;

viii) When the difference of pK, values of two acids is equal to 2 th g
acid is stronger than the other. |

(a) 10umes (b) 100 times
(¢) 1000 times (d) 10000 times
ix) Which one of the following statements is NOT correct for bases:

(a) Havebittertaste (b) turn blue litmus red

(¢c) have highpH values (d) reacts with acids to form salts

x) Whichsaltin water has pH value less than 7:

(a) NaCl (b) NH,CI ‘
(¢) CH,COONa (d) CH,COONH, |

Fill in the blanks with suitable words given in the brackets: |

i) A substance is termed as amphoteric when it acts —
proton acceptor/as proton donor/both as proton acceptor and P

donor)
ii) Purewateris__ conductorof electricity. (poor’ good)

iii) The basic solution has pH than seven. (1esslg‘°ﬂt°')
iv) ThesumofpHandpOH is 14. (equal to/less

v) The ionic product of water increases by
temperature. (decrease/increase)

vi) The stronger acids have value of P&
greater).

(306)
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vifp The value of pH is proportional to [H']. ((ﬁl‘OCﬂY/

invcm‘l'-')')

viii) Weak acidsare _electrolytes, (weak/strong)

ix) The clectron deficient molecules act as Lewis

(acids/bases) :

x) Aqueous solution of Na,CO,is ~ while that of NHNO; is
. (acidic/basic)

——

»F 4 Label the following statements as True or False:
ﬁn i) ThepH of the normal human blood is 7.4.
ii) Theconjugatebase of HClis Cl ion.

i) Astrong base hasa pH value of 14.

iv) The strength of an acid depends on the conjugate base: the stronger
the conjugate base, the weaker the acid.

v) Orange is more acidic than apple.

vi) Theantacids are used to reduce the secretion of stomach acid.

vii) Milk of magnesia has sour taste.

;lmé I.l;or the neutralization of the stomach acid most of the people take
aOH. '

ix) Thelarger the value of K, the smaller the value of K, and vice versa.

- X) Theacids which have pH less than 4 are strong acids.

4 What arc the properties of acids and bases? Give some examples of acid

- “ontaining foods and base containing substances.

: DeﬁneArrhe;im acids and bases and make it clear withexamples.

# What js amphoteric substance? Give examples of substances that have
_ “Mphoteric characteristics.

3 Dﬂiﬂﬂ Bronsted-Lowry acids and bases. Give a demonstration of each by
, Chemica) equations.

b M’ﬂl I conjugate acid-base pair? Give relationship between the strength
Macid and its conjugate base.

(307)
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Q.9:

Q.10

Q.11:

Q:12:
Q.13:
Q.14

Q.15:
Q.16:

Write the conjugate base for each ol the following acids:

(a) HNO, (b)H,S0, (¢} HSO,
(d)H,CO, (e) HF (f) HCO;

Write the conjugate acids for each of the following bases:
(a)NH, (b) Br (c) CH,CH,NH,
(d)NO; @NH, (DHO

What is the difference betyween Arrhenius and Bronsted-Lowry dafipis
of acidsand bases? R
What do you know about Lewis acid-base concept? Explainit.
What is the difference betweenstrong and weak acids? |
What do vou know about the strongest acid and strongest base whichig
exist in water? |
How do you measure the strength of an acid or base? |
What is the ionic pmd’ufct constant of water? Why the jonic product &
water increases by increasing temperature? Write an expression farf,
what is its value at room tempetature?

Q.17:Calculate the H' ions and OH ions concentrations of each of the follows

Q.18:
Q.19
Q.20:

Q.21:
().22:

0.2%:

solutions: .
(a) 0.IMHNO;solution (K, =25)
(b)  0.05M NaOH solution. (K,=10") |
Calculate the concentration of H ions in ammonia solution used for B
and glass cleaning whose hydroxide ion concentration is 0.025M.
What do you mean by the pH and pOH? How are mey'rel'amd?\ it
equation relating pH and pOH with pK,. X

What is pOH of the plum having hydrogen ion concentration 158107
Is the solution acidic or basic? et

What is the pH of 2.0x10 "M NaOH solution?

What is H and OH eoncentrations of a sample of tomat thﬂ‘
of a sample of tomatoss
valueof4.507 ampie ol 0 |

Calculate the pH of each of the following wlmianand
sulution as acidic or basic; gl e oo

@ [H] =10x10" @) @) =3,2x10"M
ay
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BN

b @ ] =43x10M @) (Y = 67x10°M
) (€ [H] =95x10'M

P :
o Caloulate the pOH of each ot the following

sohition as acidic, basic or neutry|- :
(@ [OH]=1.0x10M (b)  [OH] = 24x10°M

© [OH]=10x10'M (&) [OH]=78x10"M
() [OH]= 1.0x10"M

Calculate the pH of each of the following selution and classify each
solution as acidic. basic or nentral-

: solution and classify each

(& PpOH =0.00 (b) pOH = 1.62

() pOH =3.33 (d pOH = 7.00
- () pOH =13.92
126: Calculate the POH of each of the following solution and classify cach
- solution as acidic, basic or neutral;

(@ pH =14.02 (b) pH =12.14

© pH =761 (d pH =700

() pH =1144

’}7 What is meant by K, and K;? What is their relation to the stren gth of acids
. Mdbases?

‘ lculate the pH of'0.01M acetic acid whose K valueis 1.7 x 107,

%Formic acid has 2,45 x 10°°M hydrogen ion concentration and 2.45 x 10 "M

- "omate jon concentration. The concentration of unionized formie eid is
25M at equilibrium. Find out the value of K, for acid at room

M e ‘g
HMper;

Y are buffer solutions? Wiy buffers resist changes in pH? What are the
o, CMions of buffer solution?
4 Is saly hydrolysis? Classify the salts on the basis of reactivity with

4

- e ang explain leveling effect.
(3089)
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Q.33: Answerthe following questions:

(a) Why water is considered as a base in the Bronsted-Lowry
(b) Why the value of K, of a conjugate base decreases by
valueof K, ofa substance? nere
(¢) Why a strong acid has a weak conjugate base Md
wlanvclyastrongconjugatebase" ;
(d) The aqueous solution of NH,Cl is acuhc andthat ~~~ ;
why?
(e) AIC)issaidtobe Lewis acid butnot Bromstec Lol
() Whythesmnofpﬂandpﬂl-l of the aqum_
equalto 147

® Whym*lah”mfpﬁvalminm .

.a‘ ‘: id ! ; '
() Why chemists prefer to show the acid
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