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Dispersion forces may also be involved in the greater (bathochromic) wave=length
shifts due to aromatic solvents compared with aliphatic solvents o? the same

chemical type and dipole moment; also in the increased shift in going frog alkyl
ohloride to bromide to iodide as solvent. Probably there is a small but increas-

ing Debye induction effect on polar molecules dissolved in non-polar solvents of

increasing dielectric constants.

In & homologous series of polar solveats, of a given chemical type, the bathochromic
shift in wave-length is constant. Bubt when we change from a solvent of ono type to
others of increasing dipole moments, as in going through the solvent series:
hydrocarbon to ether to alkyl acetate to ketone to nitro-compound, the shift to
l.onger wave-length increases. This is presumably the Keesom effect. Polar charac-
ter appears to reduce the shift correspondiing to a given refractive ind?x.
"issociating” polar solvents (fatty acids, alcohols and amines) act as if they have
sifectively greater moments, &s compared to the individual molecules of their vapors.

Most dilute solutions in organic solwvents such as alcohol obey Beer's Law, as if
they were moleculurly disperseds In water, on the other hond, minor (beta and
gorma) boands appear at shorter wave-lengths, gaining with increasing concentration
ot the expense of the mein (alpha) bands, There are two schools of thought as to
the nature of the secondary bands. Most workers are agreed that in concentrated
solutions aggregated (dimeric and possibly polymsric) molecules exist along with
the monomeric dye molecules present in aleoholic, diluted or heated solutions.
Some workers (Scheibe; Rabinowitsch, W. C. Holmes) believed that the reversible
transition of monomers to dimers is governed by the chemical mass-action law, But
Sheppard believes that two molecules of dye solute are held by definite forces toa
molecule of watsr. According to him, the secondary bands are due to an increased
probability of coupling of vibrational with electronic energy.

The effect of increased hydrogen-ion concentration (from acids) is often the addi-
tion of a proton, producing a new species with o modified aobsorption band at longer
wave-lengths ("halochromy"); but sometimes there is "reversed halochromy." Solution
in concentrated sufuric acid may add on two protons, and, by blocking the resonance
responsible for the color, discharge ths color. Resonnnce-stabilized compounds,
such as benzene, are in pgeneral insensitive to solvent effects., The Keesom and
Debye effects, but not the London dispersion effect, are likewise limited for
ionized and symmetrical dyes.

If we consider, instenad of the effeot of -a solvent moclecule on a dissolved dye
molecule, the influence of two sinilar dye molecules on each other, we find that the
internction energy is proportional to the square of the polarizability (which can be
readily calculated from bond-refroction data) and to the characteristic frequency.
On the basis of a simplified model, this can be put in the form f£¢ A 9. For the
meaning of these terms, see our March, 1944, review of the work of Neale and
Stringfellow (Wews Letter No. 52), confirmed by the reviewer: A may be taken
approximately as the wave-lsngth of maximun absorption. Vhenever the dye is deeply
colored, these quantities are large; and in these cases we may expect considerable
interaction or aggregation, coansequently also deviations from Beer's law, In fact,
it can be easily shown that the interaction betweecn two dissimilar molccules A and B
is always less than the harmonic mean of the individual interactions of A with A and
B with B; and since we know from Neale and Stringfellow's report of large inter-
actions of the A-B type, it follows that the A-A and B-B type of interactions may be
large. 4And the entrance of A as the third power leads us to expect more interaction
(Beerts law deviation, agpregation effects and in general more "spectral anomaly")
of green and blue dyes than of reds and yellows,
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The importance of these results in their bearing on spectrophotometric ana
dyeing and studies of the correlation of physico-chemical structure and pro
of dyes, will be immediately obvious to most of our readers and will need no
further comment.
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