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NOTE

Spectral Absorbance of Dye Indicator and Liquid-Liquid
Interactions
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Molecular interactions have been investigated in binary mixtures
of hexane or heptane with CCly, CHCIl3 or CH,Cl; using dye in-

dicators.

Excess volume measurements of binary liquid mixtures of hexane with polar
molecules such as chloroform, methylene chloride and ethylene dichloride,
(dipole moments being 1.15 D, 1.59 D, and 1.86 D respectively), indicate VF
hexane + C,H,Cl, >+ CH;Cl >+ CHCl; > + CCl, and further that VE for CCl,
being very small, since CCly has no diplar structure in pure CCl,." In the present
work dye indicator spectral absorbance method*? has been used to study the
interactions of hexane or heptane with variable concentration on one hand and
CCly or CHCI; or CH,Cl, with constant concentration on the other hand, using
monovariation method, keeping dye concentration also constant.

Hexane or heptane and CHCI; or CCl, or CH,Cl, M/10 concentration solution
and dye dimethyl yellow (D.M.Y.) 5.0x 10™" M concentration solution were
prepared in petroleum ether (60-80°C). Different sets of solutions were prepared
by increasing hexane or heptane and CHCI; or CCly or CH,Cl, dye dimethyl
yellow concentration being constant and made up to 25 mL with petroleum ether.

A Shimadzu double beam spectrophotometer UV-160A was used for spectral
measurements. Absorbance of pure dye solutions at A,,,, in each set of solutions
was measured and plotted against increasing hexane or heptane concentration.
The graph indicate peaks corresponding to the ratio of concentration of two
liquids in stoichiometric proportion. These are indicated in Graph-1.

When the absorbance of the mixture (2.5 mL CHCI; or CCly or CH,Cl,) with
hexane variable concentration is against the variant, the graph indicates peaks at
1.5 mL of hexane; thus CHCI; or CCly or CH,Cl, show similar behaviour;
however the absorbance peak value for CCl, is much lower as shown in graph;
peak value is in the order CHCI; (4.3) > CH,Cl, (3.48) > CCl, (2.73). It means
that in a mixed solvent with hexane, chlorine of CCl; must have polar interactions
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ml of Hexane + 2.5 ml CHCl; + 5 mL 5.0 x 10°MD.M.Y. CHCl;3-A

mL of Hexane + 2.5 mL CCl; + SmL 5.0 x 10°MDM.Y. CCly-A

mL of Hexane + 2.5 mL CH,Cl,+ 5mL5.0x 10° M D.M.Y. CH,Cl,-A

. mL of Heptane + 2.5 mL CHCl; + 5mL 5.0 x 10°MDM.Y. CHCI;-B

. X mL of Heptane + 25mLCCl; + 5mL5.0x 107 MD.M.Y. CCl4-B

with H-atoms of hexané in chain form susceptible to such interactions. However,
with heptane there is decrease in absorbance intensity at lower concentrations of
heptane; peaks appear at 3.0 mL of CCl, or CHCl; or CH,Cl,.

The initial decrease in intensity may be interpreted due to aggregation of
heptane molecule with chloroalkanes in small proportion; the solvent-solute
relation must be operating resulting in polar H-CI interactions depolymerising
with increasing absorbance. It may be concluded that when hexane or heptane is
in comparatively higher proportions, H-bonded molecules exist in the solvent
hexane or heptane monomers.
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