Thematic Section: Industrial Chemistry. _______________________________________________________ Full Paper
Subsection: Chemistry of Polymers.
Registration Code of Publication: 11-24-3-83
Publication is available for discussion in the Internet as a material of “All-Russian Working
Chemical Conference “Butlerov’s Heritage-2011”. http://butlerov.com/bh-2011/
Contributed to editorial board: January 18, 2011.

Low-frequency acoustic treatment of polyurethane polyol component
© Nail Z. Mingaleev,1 Vladislav V. Yagnov,2 Zamir G. Zinnurov,2 Aidar F. Galiullin,2
Pavel P. Sukhanov,2 Boris N. Ivanov,2 and Lyubov A. Zenitova2
1

FSUE «State Scientific Research Institute of Chemical Products.
Svetlaya St., 1. Kazan, 420033. Tatarstan Republic. Russia.
Phone: +7 (843) 541-75-62, 544-12-72. E-mail: gniihp@bancorp.ru
2
Kazan State Technological University. K. Marx St., 68. Kazan, 420015. Tatarstan Republic. Russia.
Phone: +7 (843) 231-42-51. E-mail: zenith@kstu.ru
___________________________________
*Supervising author; +Corresponding author

Keywords: low-frequency acoustic processing, infrared visiometry, magnetic nuclear resonance,
glycols, polyesters, polyurethanes, associates, viscosity, reactivity.
Abstract
The work is devoted to low-frequency acoustic effects on the initial components for synthesizing various
types of polyurethanes: glycols, triols, polyoxyethylene-propylene glycols and polydiglycol adipates. The
‘resonant’ frequency of treatment has been detected, which is 7 to 9 kHz for various hydroxyl containing
compounds under study.
The dependence of viscosity on the time of the acoustic treatment of polyethylene, polyethylene-butylene
glycol adipates has the extremum on the 15-20 minute of treatment, which is associated with the formation of
associates formed by hydrogen interactions. The latter is confirmed by IR, UV and 1H NMR spectroscopy,
thermovisiometry and electron microscopy. The further acoustic treatment leads to the destruction of the
associates formed and, consequently, decrease of viscosity with the formation of qualitatively new associates.
The acoustic treatment of polyglycol adipates revealed the acceleration of interaction with 2,4toluylenediisocyanate: for polyethylenglycoladipate 2.57 times, for polyethylene-butylene glycol adipates 4.93
times. With increasing the treatment time up to a definite limit the rate of the process increases due to the
formation of associative structures of spatial ordering favorable for their interaction with the diisocyanate. The
effect of acoustic action is preserved for about 1.0-1.5 hours.
Using 1H NMR method with polyesters we detected the cause-effect relationship in viscosity and reactivity
change of greater degree at the acoustic treatment of PEG-adipate than polyethylene-butylene glycol adipate.
Lifetimes of polyester associates at 65° C do not exceed 0.5 ms and several times more for polyethylene glycol
adipate as compared to polyethylene-butylene glycol adipate.
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