Problem 10-11 Conductivity, molar conductivity, dissociation constant

What amount of acetic acid (in moles) must be dissoved in 1.5 dm?® of solution in order that its
conductivity was 7.13-10° Sm™ (conductivity of water has the value of 1.6-10* Sm™)?
Dissociation constant of the acetic acid is 1.75-10° (standard state infinite dilution, ¢ = 1 mol dm 3,
activity coefficients of all species can be taken as equal to one). Limiting molar conductivities:

A7 (H") =0.03497 Sm?mol™ , 2™ (A") =0.00409 S m? mol™

[n = 0.003 mol (co=0.002 mol dm )]

Solution:

CH3COOH = H" + CH3COO"
CH;COOH=HA , CH3;COO =A"
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Ksolution = 7.13-10°Sm'?,
Kwater = 1.6‘1074 S m71
KHA = Ksolution — Kwater = 7.14:10° —1.6.10%=6.98.103Sm™*

Limiting molar conductivity of HA:
M= A7, + 2% =0.03497 +0.00409 = 0.03906 S m* mol ™
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Co= 178710 * + “r—p— o = 1.787-10 * + 18247810

Co = 0.002 mol dm™

The amount of moles of acetic acid dissolved in the volume V = 1.5 dm®:
n=c¢cy-V=0.002.1.5=0.003 mol



