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LETTER TO THE EDITORS

ULTRASONIC VELOCITY IN MACROMOLECULAR SUBSTANCES

In a recent paper (1) we reported that the ratio of ultrasonic
velocity to density in molten or dissolved macromolecular substances
isrelatedto the average molecular weight and the amount of branchmg
in the molecule.

In a successive paper (2) we introduced the shape factor as the
ratio of experimentally determined ultrasonic velocity to the calculated
one, using Rama Rao's law (3) and utilizing Lagemann and Corry's
values (4) of the ultrasonic bond velocity.

As these data clearly show, straight-chain andunbranched
molecules present shapefactors equal or near to unity, while branched
molecules yield shape factor values below unity.

Further work on ultrasonic velocities in some low-molecular
hydrocarbons, ethers, and esters discloses that divergencies between’
experimental and calculated values, as observed in high molecular
compounds, exist also in low molecular substances, though the numeri-

-cal values of the differences were considerably smaller in the latter.

Therefore, Lagemann and Corry's ultrasonic bond velocities must be
corrected in order to allow predictions of ultrasonic velocities in
branched compounds.

For this purpose we have found it more suitable to consider
ultrasonic radical velocities rather than bond velocities, or Rama
Rao's atomic velocities.

Thus we assume that the ultrasonic molecular velocity:

1/3

u
R = M

o
(u = ultrasonic velocity, p= density, M = molecular weight) as the
sum of all terms which correspond to each one of theradicals
composing the molecule,
Form the measured ultrasonic velocities of the first liquid
members of the series of hydrocarbons, ethers, and esters we have
calculated the following values of ultrasonic radical velocities:

1 '
—CHs = 288 -CHz = 192 —?H =90 -C-= -10
)

~CqHs = 870 -O—(ethers) = 65 -C-0- (esters) = 260
0

However we observed that lower values for radical velocities
have tobe used if the radicals are bound in side positions with respect
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to the main chainof the molecule. This lowering has been calculated
to be -12 for -CH, radicals and -20 for -C,H, radicals.

In Table I are reported data relating to ultrasonic velocities of
low molecular hydrocarbons; the molecular velocities have been
calculated introducing the lowering correction for -CH; and -C,H,
branching. The table shows that if radical velocities are applied
calculated ultrasonic molecular velocities and experimental ones are
in better agreement than if bond velocities are applied.

Even for high molecular substances, reported in Table II, the
differences between calculated ultrasonic molecular velocities and
experimental ones are smaller if radical velocities are applied instead
of bond velocities. However, these differences are still considerable,
especially for the last substances in this table.

Since inthe calculation of the molecular velocities we have only
consideredthe branching-lowering correction for the -CH; and -C,H,
radicals, the differences between the experimental and calculated
values have to be ascribed to the branching-lowering due to -C-O-,
-O-CHZ-CEH and -CgH; radicals.
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ERRATA

Errata: SPECIFIC REFRACTIVITY-TEMPERATURE
DATA FOR POLYVINYL ACETATE
AND POLYBUTYL ACRYLATE

(J. Polymer Sci., 4, 351-357, 1949)

by Richard H. Wiley and G. M. Brauer
Venable Chemical I.aboratories, University of North Carolina

Page 352, insert the following between lines 25 and 26:

sphere was derived by assuming that the forces by the atom
inside this
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