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Mixture of NH,Cl and NHj is buffer solution. Dilution will not effect the pH value.
CH3COOH is a weak acid and it ionizes feebly

1 1 1
30x —+20x ——40x—

Final conc. of H ions= 3 2 4 _102m
1000

pH = - logl072 =2
10°M NaOH —>10°M [OH] = pOH=5 = pH=9
0.001 M NaOH ——» 107>M OH ions
2NaOH + CO, ——> Na,CO, + H,0
Ca(OH), + COy ——> CaCOj + Hy0

-14
K,=10 only at T =298 K
10x0.3-10x0.1

H]l=———=0.05
10+10+20
20x0.1
[HA]=— =0.05
20 +20

HA —— H' + A~
0.05-x 0.05+x x

Due to common ion effect neglect x w.r.t. 0.05

(0.05 + x).x
a = =X
(0.05-x)
A-
x=107° Al —2x107%
[HA]+[A] x+0.05
After half neutralization
[Salt] 1/2 1
[Acid] 1/2 1
H=pK, +log o _ k. = pK, =54
= + 1o, = = o.
P PRa g[Acid] PRa PRa

—

pH(0.1M CH3COOH) = —(pK, —logC)

PH(0.1 M NH,Cl) = 7 - —(pK, +10gC)

CH3COONa solution is basic
Hence, pH(HCI) < pH(CH3COOH) < pH(NH4C1) < pH(CH3COONa)
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