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Substance which allow the flow of electricity through their
aqueous solution or through their molten form.

STRONG ELECTROLYTE
electrolyte which dissociates completely into ions.

eg : HCl, NaOH

WEAK ELECTROLYTE

electrolyte which dissociates partially into ions.
eg : CH,COOH, NH,OH

Equilibrium established in between ions and unionised Salt
in a weak electrolyte.

In weak electrolytes, equilibrium is established between
ions and the unionized molecules. This type of equilibrium

l.involves ions in aqueous solution. Il.is called physical equilibrium.

lilis due to complete ionization
The correct statement(s) is/are
(A) 'and IV only (B) Il and Ill only (C) IV only (D) I, II, lll and IV

ANS : (A)

IV.is called ionic equilibrium.

AFMC

KACID-BASE CONCEPTS
01 ARRHENIUS CONCEPT
Acids are H* ions donors and bases are OH- ion donors.
*HCl—H" + CI (acid) = NaOH—Na*+OH" (base)
02 BRONSTED - LOWRY CONCEPT
Acids are protons (H*ion) donors and bases are proton acceptors.
Eg : CH,COOH + H,0 = CH,COO" + H,O*

acid base Base acid

[ base + HY— Conjugate acid | acid - H— Conjugate bose]

= Conjugate acid of H,0—H,O" = Conjugate base of H,0 —OH-
03 LEWIS CONCEPT
Bases are lone pair e donors & acids are lone pair e acceptors.

» Lewis acid - Substances having Vacant space in their valence
shell to accomodate lone pair of e

Eg : BF,, AICl, H', Ag*

* Lewis base - Substances having lone pair of e in their valence
shell

Qg :NH,, H,O, CI, OH

AFMC

acid strength o K

acid strength o #

For an acid HA

As HA bond strength decreases, acid strength increases

As we move from top to bottom, size of anion increases
. HA bond strength decreases & acid strength increases.

eg :- Acid strength of HI > HBr > HCI > HF

As we move from left to right, electronegativity increases
. HA bond becomes more polar & acid strength increases.

eg :- Acid strength of HF > H,O > NH, > CH,
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POLY PROTIC ACIDS & POLY HYDROXY BASES

= Acids having ionisable hydrogen are known as protic acids or
basic acids. eg :- HCI, H,SO,, H,C,0,, H,PO,, CH,COOH etc

= Here H,SO , H,C,O, & H,PO, are having more than one ionisable
hydrogen, 1‘?16)’ are known as polyprotic acids

= Polyprotic acids ionises in stepwise.

= Here the removal of H* ion from neutral molecule is easy, but it is
difficult to remove further H* ions from their corresponding anions
~Ka, >Ka, >Ka,

= In case of polyhydroxy bases or polyacidic bases like Fe(OH),,
Ba(OH), etc Kb, >Kb, >Kb,

-
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G)NISATION AND IONISATION CONSTANT
In all ionisation reactions concentration of water [HZO] is taken
as constant

01 IONISATION OF WATER
H,O + H,0~= H,O*+OH
lonisation constant of water, Kw = [H30+] [OH]
or K, = [H][OH]
02 IONISATION OF ACID
CH,COOH + H,0 = CH,COO +H,0"
lonisation constant, K= = [CH,COO] [H,0"]
[CH,COCH]
or K, =[CH,COOT] [H']
[CH,COOH]

03 IONISATION OF BASE
Eg : NH,OH

[NH,*T[OH]
lonisation constant of base K, = ———————

[NH,OH]

N\

ionic equilibrium
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HYDROLYSIS OF SALTS
[Sult + H,0 b qcid + base]

= SALT OF STRONG ACID & STRONG BASE
Strong acid (SA) & strong base (SB) — Neutral, It's PH =7

eg :- NaCl Na, SO,
NaOH + HCl— Neutral NaOH + H,SO,— Neutral
SB SA SB SA

Note : Neutral salts do not undergo hydrolysis
= SALT OF STRONG ACID & WEAK BASE. (SA + WB— acidic), It's P* <7
eg - NH,Cl NH,OH + HCl— acidic (cationic hydrolyses)

WB SA
= SALT OF WEAK ACID & STRONG BASE (WA + SB — Basic), It's P" > 7

eg :- CH,COONa CH,COOH + NaOH — Basic (anionic hydrolysis)

= SALT OF WEAK ACID & WEAK BASE
WA + WB —sslightly acidic/basic

pH=7 +13[PK° - P

\eg : (NH,),CO,
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ﬁALUE OF IONIC PRODUCT
At 25°C, K,= [H30+] [OH]=1x 10"
01 If [H*] = [OH] = 1x107 mol/L : solution will be neulral
02 If [H] > [OH] i.e [H*] > 1x107mol/L solution will be acidic

03 If [H*] < [OHT] i.e [H*] < 1x107mol/L solution will be basic

pH = P" of a neutral solution is 7

= P" of an acidic solution is < 7
= P of a basic solution is > 7

PHSCALE

\—
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ﬂMPORTANT EQUATIONS
= P"=-log [H"] = P=-log [K ]

= PO"=_log [OH]

« pfw= pH4 POH= 14

« K xK, =K, = 1x10"“at 25°C

= P*=-log [K]

* PK+ P = 14 at 25°C

DEGREE OF DISSOCIATION (0)

Number of moles ionised | Eg : 30% ionisation means

o= Total no: of moles 30

o= m =0.3
Weak acid Weak base
K,=co’ K,=co’
o= Ka /c o= Kb /C
[H,0"] =Ca [OH]=Ca

\_1=le OH1=[K, <
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COMMON ION EFFECT

lonisation of a weak electrolyte can be suppressed by the addition
of salt which contain common ion.

= lonisation of a weak acid, CH,COOH can be suppressed by the
addition of a salt like CH3C06NG. Common ion : CH,COO"

= lonisation of a weak base, NH OH can be suppressed by the
addition of a salt like NH,CI. Common ion : NH,*

BUFFER SOLUTIONS

Solution which can resist the change in p* on addition of small drops
of acids or base.

1. Acidic buffer : Mixture of equimolar concentrations of a weak acid
and it's salt with a strong base. CH,COOH / CH,COONa.

[salt]

[acid]

2. Basic buffer : Mixture of equimolar concentrations of a weak base
and it's salt with a strong acid. NH,OH / NH _CI.

PH = P¥ + log

Henderson - Hasselbalch equation

[base]

\ = e
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SOLUBILITY PRODUCT

= Solubility is the concentration of an ion in a saturated solution(S)

* Solubility product is the equilibrium constant for solubility
equilibrium

= Sparingly soluble salt - salt which dissolve only slightly
eg: AgCl, BaSO , PbCL,, etc.
= K, can be calculated easily by using a sparingly soluble salt.

Consider the ionisation of a sparingly soluble salt AgCI

AgCl = Ag"+ CI
S S
K,=[Ag1[CI =S x S = §?

= If the value of ionic product = K,, solution is saturated.

= If the value of ionic product < K_, solution is unsaturated.

spr

= If the value of ionic product > K, solution is super saturated.
Qre precipitation take splace




