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Abstract: The impact of the pulsation frequency of the working unit of the rotor-
pulsation apparatus on the particle size of aqueous dispersions of wheat straw was
considered. It was determined that increasing the pulsation frequency from 1 to 3 kHz
reduces the number of cycles from 42 to 30. When changing the pulsation frequency
from 1 to 5 kHz, the number of cycles decreases to 27.

AHoTanisi: Po3misiHyTO BIUIMB YacTOTH IyJbCalliii poOOYOTO By3ja POTOPHO-
MyJIbCAIIIITHOTO arapaTa Ha PO3Mip 4acTOK BOJHUX JUCHEPCI COJOMU MIIEHUYHOI.
Busnaueno, mo 301IbIICHHS 9acTOTH Imyibcarliid Big 1 mo 3 k['1 KiIbKICTh IUKITIB
smeHmyethbes 3 42 no 30. Ilpu 3miHl yactotu mynbcamii Big 1 1o 5 kIl KIIBKICTh
IIUKJIIB 3HUKYETHCS 10 27.
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The main disadvantage of ethanol production from lignocellulosic raw materials is
the high cost due to the presence of hemicelluloses and lignin [1]. Considering the
peculiarities of structural and chemical factors that determine its resistance to the action
of enzymes, a necessary stage in the technology of obtaining ethanol for the next
generation is the stage of pretreatment for hydrolysis [2]. In recent years, given the

relevance of the development of alternative energy, the number of research works
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devoted to the impact of key processing factors, particularly the size of raw material
particles, on the results of hydrolysis and the subsequent stage of alcohol extraction
has increased. During processing in rotary reactors based on centrifugal pumps, the
raw material is subjected to additional impact of thermophysical factors, which
contribute to a further increase in the degree of dispersion of the raw material,
increasing the specific surface area of the cellulose material [3].

The aim of the study is to determine the impact of the complex of thermophysical
phenomena of hydromechanical processing on the size of lignocellulosic materials
during their pretreatment for hydrolysis in the technology of fuel ethanol.

Materials and methods. Experiments were carried out on wheat and corn straw with
a particle size <1 mm. The processing of the aqueous dispersion of straw was carried
out on a heat and mass exchange unit with a rotor-pulsation apparatus as a reactor-
mixer. The determination of the granulometric composition of straw was carried out
by the method of sieve analysis.

The processing conditions were as follows: solid/liquid ratio 1:10; processing
duration 1 ... 50 cycles; flow shear rate 20-103s-1and pulsation frequency 1 ... 5 kHz.

When processing an aqueous dispersion of wheat straw in a mixer reactor with a
pulsation frequency of 1 kHz, 42 cycles are required to achieve a particle size of 100%
less than 0.8 mm. When the pulsation frequency is increased from 1 to 3 kHz, the
number of cycles decreases to 30 (i.e. =30%). When the pulsation frequency is changed
from 1 to 5 kHz, the number of cycles decreases to 27 (i.e. ~35%).

Conclusion:

The obtained data indicate that the processing of aqueous dispersions of plantraw
materials in rotary reactors based on centrifugal pumps at the stage of pretretment of
plant raw materials for hydrolysis, which occurs after the stage of mechanical grinding
of plant raw materials, leads to further grinding of raw material particles. It was
determined that changing the operating parameters of the reactormixer, which is a
rotor-pulsation apparatus in which the stage of pretreatment of raw materials for
hydrolysis takes place, allows changing the dispersion of the processed raw materials.

The optimal operating parameters for the selected design of the reactor-mixer were
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found to achieve the maximum surface area of plant raw material particles, which
contributes to the next stage of enzymatic hydrolysis in the technology of obtaining
fuel ethanol.
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Fig. 1. Dependence of the mass fraction of the fraction of wheat straw particles
lessthan 80 microns on the number of processing cycles and the frequency of
pulsations
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