conductivity Measurement

The molar conductivity of an jonic compound depends on:

(i) The concentration of solute
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Molar conductivity relates ticad
e ot incrct::elqo :ll I M solution and thus the concentration factor is removed. AS the
of charges on the species }i);;x 1:{ molar conductivity of the complexes also increases. The total no.
its molar conductivity LWith ]:ha?llmefl‘] lt(he complex is dissolved, can be deducted by comparison 0
: nown simple ionic 4
sasurement of ¢ . ; compound. The molar conductivity
measurement of cobalt/ammonia/chlorine complexes suggest strucfures similar to Werner’s Theory.

Table: Number of charges related to Werner structures.

Charges Primary valency ionizable chlorines Secondary valency
S 6 3 —

8 [Co(NH:)5CII”" 2CT° 4 2 sﬁgﬂﬂ3 +1Cr - 2

& [Co(NH:)«ClL]" CI 2 1 4NH: +2CI =6

12 Cryoscopic Measurement

The freempg point of a liquid is lowered when a non volatile chemical substance is dissolved in it.
Cryoscopic measurements involve measuring how much the freezing point is lowered. The
depression of freezing point obtained depends on the number of particles present. Larger no. of
jons cause a greater amount of depression in freezing point. Cryoscopic measurements can be
used to find if a molecule dissociates, and how many ions are formed. If a molecule dissociates
into two ions it will give twice the expected depression for a single particle. If three ions are

formed this will give three times the expected depression. Thus:
Licl —Li* +CI” (2 particles) r charges)}

MgCl, —> Mg?" +2CI" (3 particles) | (4 charges)
LaCl; —La®" +3CI" (4 particles) (6 charges)

rmed from a complex molecule determines the size of the depression of
ber of particles formed may be different from the total number of

[he number of particles fo
onductivity measurements. The two types of information can be

reezing point. Note that the num
harges which can be obtained from ¢
sed together to establish the structure.
 Molar conductivities and crysc
mmonia molecules and chloride ions,
ynization sphere :

¢ chromium (II[) complexes involving

opic measurements fo mpl
emarcating the coordination sphere from

for example, helps in d

uctivity and cryoscopic measurements.

Table : Elucidation of structure on the basis of molar cond
i Cryoseopic Structure
Compound Molar conductivity measurements

CrC13 6NH 6 charges 4 paItldes [CI(NH3)6]3+ + 3Cl_
B 3 3 : :
;CrCi 5NH 4 charges 3 particles [Cr(NH;)sCIf"" + 2C1
o e :
CrCl, -4NH 2 charges 2 particles [Cr(NH3).CL] + CT
- Bl :

1 particle [Cr(NH;);Cl;]

CrCls -3NH, %
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Dipole moment Measurement
Dipole moment measurement may also give structural information but only fo
T non-

G)
¥ i : ionj
complexes. For example : The complex [Pt(NH3);Cl;] is square planar and can exist '
s : as cis ¢

trans forms. The dipole moment from the various metal-ligand bonds cancel out in the t
e tran

forms. However, a finite dipole moment is given by the cis forms
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