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Electrolytes - Which dissociate into ions

All strong acids and salts (HCI, HNO,) etc.
All Alkali metal hydroxides and Ba(OH),

Strong Elec.
(a=1)

* HNO;, H,S0;, HCIO, All oxy acids of P, All
Weak Elec. organic acids, HCN, H3BO,, H,CO; etc.
(0<a<l) * All Alkaline hydroxides except Ba(OH),, All
organic bases, D-series hydroxides.

....
\

Theories of acids and bases

Theory | Arrhenius Bronsted Lewis

ACIDS | Donates H* | Donates H* | Lone Pair Acceptor

BASES | Donates OH™| Accepts H* Lone Pair Donor

« Strong Acid - H* + Weak Conjugate base and

g VICEVERSA

+ Strong Base + H* &> Woeak Conjugate bas

* Amphiprotic acids are H* donor and acceptor, H(" 27
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At25°C, Ky, = [H*][OH"] = 10-14
For Pure water, [Ht] = [OH"] = 10-7

Kw increases with increase in temperature.

At 25°C, pH + pOH = pky

Case | : Strong acids/bases with [H*] >10°¢

* Directly take the log of concentration of H*

| Case Il : Strong acids/bases with [H*] < 10-5

pH = -log (H+acid b H.'bwater) Here, H+water =107

Case Il : Mixture of Strong acids/bases

Two Strong Acids Two Strong Bases
e NN | NV NG
Vi +V, Vi +V,

Case IV : Mixture of Strong acids/bases

H3PO4 will have three
dissociation constants : Ka;,
Ka, & Kas. The calculation of not dependent upon

1
pH = E[pKarlogCJ

. AUU LYuaLUIl WILN CY. Constant K; = K.K;
K [ 5.Subtract Equation with Eq. constant K, = K/K,

1 LS -—
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pH is dependent upon, the other constants (——
28
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Case V : Case of Weak mono acids and bases

For a weak acid, HA(aq) = H*(aq) + A~ (aq)

[H*][A"] caxca  ca?
K, = -

l-ay a= Ka a = Degree of Dissociation
¢ ¢ = Concentration of HA

1
pH = “logw\/ KaC = ‘Z‘(PKa — 10g44C)

Salt Hydrolysis

Hydrolysis Constant, Ku pH of solution

e e More the value of Ka
[HA] C(l — a) 1 — ¢ Stronger is the acid

Weak Acid - Strong Base (pH > 7 )

chz K,
Ky, = = —
S T

1
pH = EIPKW — (pKp + logc)]

Weak Base - Strong Acid (pH< 7))

ch? K
Ky, =

R PR NR me

1
=—= |pH = >[pKw + (pK, + logc)]

Weak Base - Weak Acid ( pH depends on Ka and Kb )

h? K

Kh

1
pH = '2'[pKw + (pKa — pKp)]

(=R RR faiad
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Buffer Solution

Acidic Buffer Basic Buffer
WA + Salt of WA&SB WB + Salt of WB&SA
 H,CO; + NBHCOg * NH4OH + NH,CI
e CH3COOH + CHsCOONa e CH3NH,; + CHNH;*CI

Henderson Equation

[Salt] [Conjugated Base]

[Acid] [Acd]

Solubility Product (K,) |

For a salt AxBy In cas.e. of Common ion, the
. | Solubility decreases as reaction

[(Ksp)]fﬁ}' moves backwards. E.g. AgCl in CI

pH = pK, + log;,

= i KSPASCl ‘V .

> G S

& e

« In case of complex formation,
solubility of salt is maximum.

lonic Product of salt

Kip > Kgp Ppt occurs

For a salt AxB,

KlP - [AY+]X[BX-]y KIP = Ksp Unsaturated soln

Kip = Ksp Saturated s¢’3g
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