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ABSORPTION OF ULTRASONIC WAVES IN ETHYL AND
METHYL ACETATES®

WEr Yune-CHio, CHANG SHuU-I
(Physics Department, Nanking University)

ABSTRACT

The much discussed and controversial problem? of ultrasonic absorption in ethyl and’
methyl acetates has been further investigated experimentally by the method of optical diffrac-
tion? in progressive ultrasonic waves. In designing the equipment and throughout the
measurement, special cares have been taken for the plane progressive nature of the ultra-
sonic field in the liquid trough, the elimination of stray light effect so that the receiver
(a photomultiplier with preamplifier and a frequency analyzer connected in series) could
respond with precision the relative light intensity of the first diffracted maxima at dif-
ferent stations along the ultrasonic beam, etc. Automatic recordings of sound absorption
coefficients were made possible by the sound level recorder synchronized with the motion
of the liquid trough. Several standard liquids have been tested; the absorption co-
efficients thus obtained agree well with commonly accepted values.

For both acetates, measurements were made in the frequency range of 3—30 Mc.
at 20°C.

For ethyl acetate the results showed that within the experimental error (which was-
estimated to be about 5%) the observed absorption curve fits well the theoretical one
predicted by the phenomenological relaxation theory and the frequency of relaxation oc-
curs at approximately 12 Mc. Repetitious measurements also showed the lack of de-
pendence of impurities on the relaxation frequency.

The relaxation frequency for methyl acetate was found to be about 7 Mc. This once
more confirms the theoty ‘and thus supports the findings of those® who argued that a
lower relaxation frequency found by some other investigators was spurious.

For the relaxational mechanism, the authors agree to that due to rotational isomerisnr.
first proposed by Karpovich®.

*) A summary from a previous wark (see Chang Shu-l, Acta Universitatis Nankinensis 1959, No. 4)
and its Continuation Presented at the Acoustical Conference held at Nanking University, May, 1960.

1) Por investigations in ethyl acetate, more than 20 Papers have been published. Owing to the dif-
ferences of observed data, different explanations have been proposed for the relaxation mechanisms, e.g.,
there were special Sessions for the discussion of this problem at the AIl Union Acoustical Conference of
U. S. S. R. 1958, But. to the present authors, it is about the time to draw conclusion.

2) Kurtze, G. and Tamm. K., Acustica, 3(1953), 33.

3) See, for instance, Muxaiinos, U. I'., Axyem, JK., 4 (1958), 199.

4) Karpovich, J., J. Chem. Phys. 22(1954), 1767.



