1. Calculate A‘}INO?) and A%,OAC using appropriate molar conductances of the

electrolytes listed below at infinite dilution in H,O at 25°C.

Electrolyte A%(S em? mol~1)
KCl 149.9
NaCl 126.5
HCI 426.2
KNOs 145.0
NaOAc 91.0
%) A Aino, = 390.7 5 em’mol !

AOHOAc = 517.2 S em?mol !

A%{NO:;) = 517.2 S em2mol *

x) B.
AYos. = 149.8 S em?mol ™!
<) c. Miwo, =42135 cm’mol !
AYose = 390.7 S em?mol !
x) D. A%,NOS = 149.8 S em?mol !

AOHOAC — 444.7 S em2mol *

Kohlrausch law of independent migration of ions:
A, =20 + X0

)\E’F — Limiting molar conductivities of cation
AY — Limiting molar conductivities of anion

Using the given data,

_AD 0 AO
HNO3 — AKN03 + Aoy = Mgy

Afino, = 145.0 +426.2 — 149.9

AYno, = 421.3 8 em*mol !

0 _ A0 0 0
Agoac = Ayaosac T Mrcr — Ayac

AY o4 = 91.0 +426.2 — 126.5

A(I){OAC = 390.7 S cm?mol *
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2.

According to Kohlrausch law, the limiting value of molar conductivity of an
electrolyte Fey(S04)s is given by:

X) Ao 3)\) (Fedt) 4200, (S0%)
x) B. X (Fedt)+ 2, (507 )

v) C. 2)\) (Fet) +3)\2(8S0%)

%) D. 2Mu(Fe)+3X,(507)
6

Kohlrausch law:

At infinite dilution, when all the interionic effects disappear and dissociation
of electrolyte is complete, each ion makes a definite contribution towards
equivalent conductance of the electrolyte irrespective of the nature of

the ion with which it is associated.

At infinite dilution, the ion becomes totally independent of other ions. At this
point, it contributes maximum towards the conductance of the solution. This
value of molar conductance is known as limiting molar conductivity. It is also
called as molar conductivity at infinite dilution. It is represented by A%,

Kohlrausch law of independent migration of ions:
Ah =20 X0

/\9r — Limiting molar conductivities of cation
A% — Limiting molar conductivities of anion

In general,
Ay, =020 +0 X0

v. and v_ are the number of cations and anions after dissociation of an
electrolyte.

For F€2(504)3

Fes(S04)3 — 2Fe*" 43505

AL (FesS04) = 2)° (Fe) + 310 (SO%)
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3. The limiting molar conductivities A°
for NaCl, KBr and KC! are 126, 152 and 150 S crn®mol ™! respectively. The
A° for NaBr is:

v) A. 128 Scm?mol™

x) B. 176 Sem2mol ?

X C. 278 S em2mol !
x) D. 302Scm2mol™?

For a strong electrolyte NaBr, the limiting molar conductivity is the sum of
the individual ionic conductivities.

0 _ 1O 0
AN(ZBT - )\Na+ + )\Br_

0 0 0 0
Aumr = Mvacr + Mepr — Ay - - - eqn(1)

0 _ 10 0 0 0 0 0
ANaBr - )\Na+ + >‘le + )‘K+ + )‘Br - )‘Na+ - >‘Br

0 10 0
ANOLB'I‘ - ANU,"' + )\Br_

Hence,
Substituting the values in equation (1), we get-

0 a0 0 0
ANaBr - ANaC’l + AKBT‘ - AKC’l

A%, 5, = 126 + 152 — 150
A?VGBT = 128 S em?mol

Hence, option A is correct.
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4. The molar conductances at infinite dilution for electrolytes BA and C A are
140 and 120 ohm~'em?mol~! respectively. If the molar conductance at
infinite dilution of BX is 198 ohmecm?mol~!, then at infinite dilution, the
molar conductance of CX is:

v) A 178 ohmtem2mol ™1

X B. 198 ohm Lem2mol 1

x) C.

218 ohmtem2mol ™!

X D. 130 ohm tem2mol 1

Let the limiting molar conductivity of ions A, B, C and X be
A% AL, Ag and A respectively.

A%A = 140 ohm~em2mol !
A%+ A} = 140......eqn.1

Ag,A = 120 ohm~tem2mol !

/\?4 + /\OC =120......eqn.2

AOBX = 198 ohm ™ tem2mol !
A%+ 2% = 198......eqn.3
Equation (2) — (1) + (3), we get

A+ =A% = A% 2%+ A% =120 — 140 + 198
A+ A% =178

Molar conductance at infinite dilution of CX is,
A%X = 178 ohm tem?mol 1
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5. At 300 K molar conductivity of solution A is 350 units. and at infinite dilution
the molar conductivity of the same sample is 480 unit. Predict the
percentage dissociation of the electrolyte.

v) A 730%
x) B. 370%
x) C. 63.0%

x) D. 137.0%

Given, A% = 480
A,, = 350

molar conductivity of solution at given concentration
o —=

molar conductivity of solution at infinte dilution
A,
A,
~ 350
480
=0.730r 73%

o =
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