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DKcnepumenmanbHo UCC1e006ana KUHEMUKA CYWIKI NIIOMHOI WePCMAHOI MKAHU npu
Pa3NUUHBIX MEMNEPAMYPHBIX PEHCUMAX, ORPEOeTeHbl MACCONPOBOOHbIE CEOIICINEA MKAHU 6 3a8U-
cumMocmu om ee 671a20C00ePHCAHUA U MeMnePamypsl CyuiuabHo20 azenma. /lannvie no mennogu-
3UYECKUM XapaKmepucmuKam 00beKmoe CyuwiKu, 6 mom ducie no Kolgpuyuenmam macconpo-
800HOCU, HEOOXO0UMBL 0714 paciema KuHemuxku npoyecca cywiku. Ceedenus o KoIpguyuenmax
MacconpogoOHOCMU OMCYNICMEYION 0114 MHOUX MAMEPUANos, 8 mom uucie 0131 mKaHei, no-
CKOIbKY UX IKCHEPUMEHMAIbHOE OnpedeieHue 3ampyonumenbho. IKCHepumenmansuole uccie-
006anUs KUHEMUKU KOHEEKMUGHOU CYWIKU NIOMHON WePCMAHON MKAHU NPOBOOUTIUCH HA CHe-
YUAILHO CO30AHHOI YCHAHOGKE 6 YC/108UAX, UCKTIOUAIOWUX 6HEWIHee Oudy3uonnoe conpomug-
nenue. /lna pacuema KoIgp@uuyuenmos macconpogooHOCmMU UCNOAB308ANCA 3OHANLHBLIL MEMOO
onpeoenenus KOHUEHMPAYUOHHOU 3A6UCUMOCIU KOIPDuyuenma macconpoeoOHOCmU U3 Kpu-
8bIX KUHEMUKU CYUIKU, NOTYYEHHbIX NPU PA3TUYHBIX MeMnepamypax. Ycmanoenen He1uHen Ll
Xapaxkmep 3agucumocmu Koduyuenma macconpogoonocmu om 61a20Co0epHCanus mamepu-
ana u memnepamypsl CywiuiabHozo azenma. /[nsa y0o6cmea uniIceHEPHBIX PACHEem o8 HoIyueHHble
OanHble o KoIPhuyuenmam macconpooOHOCmU ANAPOKCUMUDPOBAHDL POPMYNAMU, BbIPAICAIO-
WUMU UX 3A6UCUMOCHb OM 1420C00EPICARUA Mamepuana u memnepamypul. IIposedeno cono-
cmaenenue KoIghpuyuenmos macconposooHocmu, paccuumanHbIX 30HATbHBIM MEMOOOM NO IKC-
nEepUMEHMAIbHBIM KPUBLIM KUHEMUKU CYWIKU, ¢ KOIPPuyueHmamu macconpoeooHocmu, pac-
CUUMAHHBIMU C RPUMEHEHUEM NOJIYHEHHOU 3a6UCUMOCHU KOIhduyuenmos om enazocooepiica-
HUA mamepuana u memnepamypol Cyutunbno2o azenma. Ilokazano xopouiee kauecmeo annpok-
cumayuu IKCREPUMEHMATILHBIX KPUBBIX, NOAYUEHHBIX 0714 KOIpduyuenma macconpogoonocmu
6 OAHHOM UCCNe008aHUU, U RPUMEHUMOCHMD ROCTeOHell 01s pacuemos. Ilonyuennvie Oannvle no
KuHemu4ecKum KoIhghuyuenmam macconpogooHoCmu MoZym UCHOb308AMbCA NPU pacieme Ku-
HemuKu npoyecca CyuKu pa3nuyHboiX RiOMHbIX WEPCMAHBIX MKAHel.
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The kinetics of drying dense woolen fabric under various temperature conditions was ex-
perimentally investigated. The mass-conducting properties of the fabric were determined depending
on its moisture content and the temperature of the drying agent. Data on the thermophysical char-
acteristics of drying objects, including mass conductivity coefficients, are necessary for calculating
the Kinetics of the drying process. Information on mass conductivity coefficients is not available
for many materials, including fabrics, since their experimental determination is difficult. Experi-
mental studies of the kinetics of convective drying of dense woolen fabric were carried out on a
specially created installation under conditions excluding external diffusion resistance. To calculate
the mass conductivity coefficients, a zonal method was used to determine the concentration depend-
ence of the mass conductivity coefficient from the drying kinetics curves obtained at different tem-
peratures. The nonlinear nature of the dependence of the mass conductivity coefficient on the mois-
ture content of the material and the temperature of the drying agent is established. For the conven-
ience of engineering calculations, the obtained data on the mass conductivity coefficients are ap-
proximated by formulas expressing their dependence on the moisture content of the material and
temperature. The coefficients of mass conductivity calculated by the zonal method using experi-
mental curves of drying kinetics are compared with the coefficients of mass conductivity calculated
using the obtained dependence of the coefficients on the moisture content of the material and the
temperature of the drying agent. The good quality of the approximation of the experimental curves
obtained for the mass conductivity coefficient in this study and the applicability of the latter for
calculations are shown. The obtained data on the kinetic coefficients of mass conductivity can be
used to calculate the kinetics of the drying process of various dense woolen fabrics.
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INTRODUCTION

The drying process of textile materials is one
of the main processes in the chemical technology of
their finishing, including the finishing of dense woolen
fabrics. Drying of dense woolen fabrics is carried out
mainly by convective method in continuous dryers [1].
Increasing the efficiency and calculation of the energy-
intensive drying process in the chemical technology of
finishing production of the textile industry is one of the
urgent tasks [2-3]. To calculate the kinetics of the dry-
ing process, data on the thermo physical characteristics
of drying objects are needed, including data on mass
conductivity coefficients (moisture diffusion), depend-
ing on the moisture content of the material and on the
drying temperature [4-7]. Due to the difficulty of ex-
perimentally determining the mass conductivity coef-
ficients, there is no information about them for many
materials, including fabrics.

RESULTS AND DISCUSSION

The purpose of this work is an experimental
study of the kinetics of the drying process of a typical
dense woolen fabric and the determination of mass
conductivity (diffusion) coefficients depending on the
moisture content of the material and the temperature of
the drying agent.

The object of the study was a dense woolen
cloth - technical instrument cloth with a surface density
of M = 445 g/m?. The fabric consists of 100% merino
wool fiber not lower than the 64th quality, the thick-
ness of the fabric is 1.2 mm, the weave is plain, the
normalized conditioned humidity is 13.0%. Drying in
industrial conditions is carried out byit is carried out by
the convective method in continuous drying and drying
machines. During drying, it is not allowed to extract
the fabric and shrink it in width.

Experimental studies of the kinetics of convec-
tive drying were carried out on a laboratory installa-
tion, shown in Fig. 1, under conditions excluding ex-
ternal diffusion resistance, to determine the mass con-
ductivity coefficient at different temperature regimes.

The installation includes an air thermostat
(drying chamber) 1, inside which there is a working
channel 2, a measuring cell 3 with a fabric sample, a
centrifugal fan 4 that creates a recirculating air flow
within its speeds of 0.5-10 m/s, an electric heater 5 for
heating the air to a certain temperature (in the limits of
30-200 °C), thermostat 6, electronic scales 7 brand
PRLT company Techniport for weighing tissue sam-
ples with an error of 1 mg. Bypass air ducts 8 with ad-
justable air flow serve (if necessary) for partial air re-
newal inside the thermostat. The air velocity blowing
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through the tissue sample is measured by a thermoan-
emometer with an error of 0.05 m/s), the temperature
is measured by a thermocouple of the HC brand with a
secondary device 2 TRMOA (error - 0.2 °C).
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Fig. 1. Diagram of a laboratory installation for convective dry-
ing: 1 —air thermostat; 2 — working channel; 3 — measuring cell;
4 —fan; 5 — heater; 6 — temperature controller; 7 — electronic scales
Puc. 1. Cxema 1ab0paTOpHOI YCTAHOBKH Il KOHBEKTHBHOM
CyKH: 1 — BO3IYIIHBINA TepMOCTaT; 2 — pabo4nii KaHa; 3 — U3-
MepHTebHas siueiika; 4 — BEHTWIIITOP; 5 — Kanopudep; 6 — Tep-
MOPETYJIATOP; 7 — NEKTPOHHBIE BECHI

The initial moisture content in the experiments
for all tissue samples was the same up = 2.12 kg/kg.
The initial temperature of the material was 25 °C. The
temperature of the drying agent t. varied in accordance
with the experiments in the range of 60-150 °C. The
prepared tissue samples were subjected to longitudinal
blowing by a recirculating closed-loop air flow at a speed
of v¢ = 10 m/s, at which the external diffusion resistance
is removed. The air in the working chamber was con-
tinuously drained using silica gel. The tissue samples
were oriented in a cell for longitudinal blowing with a
flow of coolant (air). During the measurements, the
coolant was cut off by a flap and the weight of the sam-
ple was determined for 3-4 s on electronic scales with
an accuracy of 0.001 g.

Fig. 2 shows experimental kinetics curves of dry-
ing technical instrument cloth at different temperatures.

In the work, to determine the mass conductiv-
ity coefficient, a method was used to determine the
concentration dependence of the mass conductivity co-
efficient from the drying kinetics curve [7-10], using
which the dependences k = f(u,t) were obtained. In [9],
a modernized method for determining the concentra-
tion dependence of the mass conductivity coefficient
was developed, which does not require the exclusion
of external diffusion resistance, which greatly simpli-
fies the experiment.
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Fig. 2. Experimental drying curves of a sample of technical instru-
ment cloth with dimensions of 50 x 80 mm. The blowout is longi-
tudinal along the long side of the sample. The temperature of the

coolantis 1—150 °C,2—130°C; 3 - 110 °C; 4—90 °C; 5 - 60 °C.

The speed of the coolant is 10 m/s

Puc. 2. DxcnepruMeHTaNbHBIE KPUBBIE CYIIKH 00pa3ia TeXHUIe-
CKOTO PUOOPHOTO CyKHa ¢ pazmepamu 50 x 80 mm. OO1yB mpo-
JIOJBHBIH TI0 JUTHHHOI cTopoHe oOpa3ua. Temmeparypa TeruioHo-
curenst 1 — 150 °C,2-130°C;3-110 °C; 4-90 °C; 5-60 °C.
CkopocTb TemoHocuTens — 10 m/c
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Fig. 3. Dependence of the mass conductivity coefficient on the
moisture content during convective drying of a sample of tech-
nical instrument cloth with dimensions 50x80x2 mm for the
speed of the drying agent vc = 10 m/s at different values of its
temperature: tc =150 °C - 1; 130 °C - 2; 110 °C - 3; 90 °C — 4;
60 °C - 5. Markers — experiment, continuous lines — calculation
according to the approximating formula (1)
Puc. 3. 3aBucumocTh KO3 PHUIIEHTA MACCOTIPOBOTHOCTH OT BJIa-
rocoAcpiKaHus nNpu KOHBEKTHUBHOM CYLIKE o6pa3ua TCXHUYECCKOI'O
npubopHOro cykHa ¢ pazmepaMu 50x80%2 MM I CKOPOCTH Cy-
NIWJIBHOI'O are’ra Ve =10 m/c TpU pasIMIHbIX 3HAYEHUAX €0 TEMIIC-
parypsl: te=150°C - 1; 130 °C - 2; 110 °C - 3; 90 °C — 4; 60 °C - 5.
Mapxkepbl — 3KCIIEpUMEHT, HENIPEPHIBHBIE IMHUH — pacyeT 10 al-
npoxkcumupyrorei popmyste (1)

The nonlinear nature of the dependence of the
mass conductivity coefficient k on the moisture content
of the material and the temperature of the drying agent
ec is established. Using the least squares method, the
functional dependence k (u, tc) is obtained:

k(u,t,)=0.00439-exp(0.02448 - t_ +
+0.8069 - u) +0.02238 . (1)
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The sum of the squared deviations of the cal-
culated data from the experimental data was < 0.02 for
normalized values.

Fig. 3 illustrates the good quality of the ap-
proximation of the family of curves obtained for the
mass conductivity coefficient k in this study.

Fig. 4 illustrates a decrease in the mass con-
ductivity coefficient with a decrease in the moisture
content of the fabric, which is most significantly man-
ifested at higher temperatures of the drying agent.

U, KIYKr

t, 'C
Fig. 4. The dependence of the mass conductivity coefficient on
the moisture content and temperature of the drying agent during
convective drying of a piece of technical instrument cloth with dimen-
sions of 50x80x2 mm at the speed of the drying agent vc = 10 m/s.
Markers are an experiment, continuous lines are calculated ac-
cording to the approximating formula (1)
Puc. 4. 3aBucumocTb K03 PHITEHTa MACCOPOBOIHOCTH OT Bila-
rocoA€piKaHud U TEMIIEPATYPhI CYIIUIJIbHOI'O arcHTa IPU KOHBCK-
THBHOI#1 cymIKe 00pasiia TeXHIIECKOro MPHOOPHOTO CYKHA C pa3Me-
pamu 50x80%2 MM IMPU CKOPOCTH CYHIAIBHOTO areHTa Ve = 10 m/c.
Mapxkepbl — 3KCTIEpUMEHT, HENTPEPhIBHbIE IMHUU — pacyeT 110 af-
MpoKCUMUpYromei popmye (1)

The presence of the concentration dependence
of the coefficient of mass permeability at different tem-
peratures of the drying agent allows in many cases to
carry out kinetic calculation and numerical modeling
of the drying process based on mathematical models
[7-12]. The obtained results can be used to analyze and
calculate the kinetics of convective drying of fabrics,
taking into account the experimentally justified de-
pendence of the mass conductivity coefficients on the
moisture content of the material and the temperature of
the drying agent, to predict the kinetics of convective
drying of dense woolen fabrics.

The analysis and kinetic calculation of the dry-
ing process of various materials based on mathematical
models is carried out in a number of works [7, 8, 11,
13-16], while there is not enough work on drying flat
textile materials and fibers [17-22]. Accumulation and
systematization of data on drying kinetics and mass
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conductivity coefficients for various fabrics will ex-
pand the practical use of mathematical methods for cal-
culating and analyzing the kinetics of their drying.

CONCLUSIONS

The analysis and kinetic calculation of the con-
vective drying process of flat textile materials requires
the accumulation and systematization of data on ther-
mophysical characteristics for different fabrics, which
will expand the use of mathematical methods for cal-
culating the kinetics of drying.

Experimental laboratory studies of the kinetics
of drying a typical dense woolen fabric - technical in-
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strument cloth at various temperature conditions were
carried out. Experimental data on the mass conductiv-
ity coefficient were obtained, analyzed and approxi-
mated. The obtained dependences of the mass con-
ductivity coefficient on the moisture content of the
material and the temperature of the drying agent can
be used to calculate the drying kinetics of various
dense woolen fabrics.

A6m0pbl 3asaensom 06 omcymcmeuu KOH-
@auxma unmepecos, mpedyrue2o pacKkpoimus 8 0aH-
HOU cmambe.

The authors declare the absence a conflict of
interest warranting disclosure in this article.

REFERENCES

1. Kosheleva M.K. Processes and apparatuses of textile tech-
nologies in applications, laboratory work and tests. M.: IN-
FRA-M. 2019. 321 p. (in Russian). DOI: 10.12737/text-
book_5c738dd84c8d55.56400384.

2. Gulyaev Yu.V., Belgorodsky V.S., Kosheleva M.K. Re-
view of the materials of the symposium "The Second Inter-
national Kosygin Readings "Energy-efficient environmen-
tally safe technologies and equipment”, dedicated to the
100th anniversary of the Kosygin Russian State University".
Theor. Found. Chem. Technol. 2020. V. 54. N 3. P. 392-396
(in Russian). DOI: 10.31857/S0040357120030057.

3. Sazhin B.S., Fedosov S.V., Kosheleva M.K. Formation of
scientific directions and reflection of scientific achievements
in the field of increasing the efficiency of heat and mass
transfer processes, environmental and industrial safety
of textile industries in the section "Ecological and indus-
trial safety. Promteploenergetika". Izv. Vyssh. Uchebn.
Zaved. Technol. Textile Ind. 2018. N 4 (376). P. 116-122
(in Russian).

4. Lykov A.V. Theory of drying. M.: Energy. 1968. 471 p. (in
Russian).

5. Pavlyukevich N.V. Introduction to the theory of heat and
mass transfer in porous media. Minsk: ITMO NAS RB. 2002.
140 p. (in Russian).

6. Akulich P.V. Thermohydrodynamic processes in the drying
technique. Edited by P. S. Kutsa. Minsk: ITMO NAS RB.
2002. 268 p. (in Russian).

7. Rudobashta S.P., Dmitriev V.M. Kinetics and hardware and
technological design of convective drying of dispersed poly-
mer materials. Inzh.-fiz. Zhurn. 2005. V. 78. N 3. P. 51-60 (in
Russian). DOI: 10.1007/s10891-005-0082-x.

8. Rudobashta S.P., Kartashov E.M. Diffusion in chemical-
technological processes. M.: KolosS. 2013. 478 p. (in Rus-
sian).

9. Rudobashta S.P., Kosheleva M.K. Determination of mass

transfer and mass conductivity coefficients from kinetic

curves. lzv. Vyssh. Uchebn. Zaved. Technol. Textile Ind.

2015. N 6 (360). P. 175-180 (in Russian).

Rudobashta S.P., Kosheleva M.K., Razumeev K.E., Pich-

ugin A.V. Calculation of the drying process of polycaproam-

ide granules. ChemChemTech [lzv. Vyssh. Uchebn. Zaved.

Khim. Khim. Tekhnol.]. 2013. V 56. N 12. P. 118-123 (in

Russian).

10.

W3B. By30B. XuMus u xuM. TexHonorus. 2023. T. 66. Beim. 1



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

xum. mexnon. 2021. T. 55. Ne
10.31857/S004035712104014X.
Komenesa M.K., Pynooamra C.II. Biusaue yapTpa3By-
KOBOTO TIOJII Ha KHHETHYecKHne Kod3()(UIMEHTH B mpo-
necce sKCTparupoBanust. Muowc.-gu3s. acypn. 2019. T. 92.
Ne 5. C. 2404-2409. DOI: 10.1007/s10891-019-02052-z.
Mujumdar A.S. Handbook of Industrial Drying. New-York:
Marcel Dekker. 1995. 1423 c.

KudraT., Mujumdar A.S. Advanced Drying Technologies.
New York: Marcel Dekker. 2007. 459 c.

Komenesa M.K., Memankuu B.IL., Jopusixk O.P. Matemaru-
Yeckoe MOJCIHMPOBAHHE TEIUIO-M MaccCOIEepeHoca IPH CYIIKe
rpaHysl HOCUTENS IJI1 HUKEJIEBOIO KaTanusaropa. leop. ocH.
xum. mexnonozuu. 2021. T. 55 Bem. 3. C. 339-346. DOI:
10.31857/S0040357121030258.

JIunun A.A., Iunun A.I'., Kupuuios JI.B. Monenuposa-
HUeE Tpolecca CYIIKH | IEMOHOMEPU3aINY TOJIHaMH/Ia B all-
napaTe ¢ KUISIUM clioe. H36. 8y306. Xumus u Xum. mexwo-
noeus. 2012. T. 55. Beim. 2. C. 85-88.

Boabinckuii B.1O., Cropoxenko SI.C. MaremaTnyeckoe
MOJICTUPOBAaHUE TpoIlecca TEPMOOOPAOOTKH MOJIOTEHHBIX
MaTepHaoB B CYIIMIbHO-IINPHIBHON MaIIuHe. /36. 8y308.
Xumust u xum. mexnonoeus. 2014. T. 57. Bem. 2. C. 108-111.
Boabinckuii B.1O., 3aiines B.A., Mu3onos B.E., Cyxanos
C.B. MatemaTndeckasi MOJIENIb TEPMOOOPAOOTKH JIUCTOBBIX
MaTepHaioB B 6apabaHHOU cymmibHON MammuHe Tuna MCB.
U3s. 8y306. Xumus u xum. mexunonoeus. 2005. T. 48. Bem. 11.
C. 97-99.

Kyn I1.C., Oabmanckmii A.H. K Bonpocy npuGimkeHHOMH
METO/IMKH pacueTa KWHETUKHA KOHBEKTHUBHOM CYIIKH ITOCKHX
marepuanos. Muoic.-pus. scypu. 1975. T. 28. Ne 4. C. 19-21.
DOI: 10.1007/BF00878212.

Oabmanckuii A.W. Mccnenoanue mpouecca CymkHu mioc-
KHX BJI2)KHBIX MaTepHaIOB METOJOM 0000IICHHBIX IEPEMEH-
HbIX. AHoic.-pus. scypu. 2013. T. 86. Ne 2. C. 66-76.
Pyno6amra C.IL., 3yeBa I'.A., CtonooBa A.C. Konnenrpa-
LIMOHHOE PaBHOBECHE MPH CYIIKE KOJIOMHBIX KaIlMIUIIPHO-
MTOPHUCTHIX PACTUTENBHBIX MAaTEPHAIOB. M36. 6y306. Xumus u
xum. mexnonozusa. 2022. T. 65. Bem. 6. C. 75-80. DOI:
10.6060/ivkkt.20226506.6567.

Ka3y6 B.T., Komesea M.K., Pyno6amra C.I1. Kunernka us-
MeJIYCHHS] PACTUTEIILHOTO CHIPHS TIPU AIEKTPOPa3PSIHOM 3KC-
TparupoBaHUH. M38. 6y306. Xumus u xum. mexvonozus. 2021.
T. 64. Brim. 6. C. 76-82. DOI: 10.6060/ivkkt.20216406.6385.

5. C. 612-617. DOI:

ChemChemTech. 2023. V. 66. N 1

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

M.K. Kosheleva et al.

Rudobashta S.P., Dornyak O.R., Dmitriev V.M. Calcula-
tion of the kinetics of plate drying taking into account shrink-
age. Teor. Osn. Khim. Tekhnol. 2021. V. 55. N 5. P. 612-617
(in Russian). DOI: 10.31857/S004035712104014X.
Kosheleva M.K., Rudobashta S.P. Influence of ultrasonic
field on kinetic coefficients in the extraction process. Inzh.-
fiz. Zhurn. 2019. V. 92. N 5. P. 2404-2409 (in Russian). DOI:
10.1007/s10891-019-02052-z.

Mujumdar A.S. Handbook of Industrial Drying. New-York:
Marcel Dekker. 1995. 1423 p.

Kudra T., Mujumdar A.S. Advanced Drying Technologies.
New York: Marcel Dekker. 2007. 459 p.

Kosheleva M.K., Meshalkin V.P., Dornyak O.R. Mathe-
matical modeling of heat and mass transfer during drying of
carrier granules for a nickel catalyst. Teor. Osn. Khim.
Tekhnol. 2021. V. 55 N 3. P. 339-346 (in Russian). DOI:
10.31857/S0040357121030258.

Lipin A.A,, Lipin A.G,, Kirillov D.V. Modeling of the dry-
ing process and demomerization of polyamide in a fluidized bed
apparatus. ChemChemTech [lzv. Vyssh. Uchebn. Zaved. Khim.
Khim. Tekhnol.]. 2012. V. 55. N 2. P. 85-88 (in Russian).
Volynsky V.Yu., Storozhenko Ya.S. Mathematical modeling
of the process of heat treatment of woven materials in a drying
and shearing machine. ChemChemTech [lzv. Vyssh. Uchebn.
Zaved. Khim. Khim. Tekhnol.]. 2014. V. 57. N 2. P. 108-111 (in
Russian).

Volynsky V.Yu., Zaitsev V.A., Mizonov V.E., Sukhanov
S.B. Mathematical model of heat treatment of sheet materials
in a drum dryer of the MSB type. ChemChemTech [lzv.
Vyssh. Uchebn. Zaved. Khim. Khim. Tekhnol.]. 2005. V. 48.
N 11. P. 97-99 (in Russian).

Kutz P.S., Olshansky A.l. On the issue of approximate
methods for calculating the kinetics of convective drying of
flat materials. Inzh.-fiz. Zhurn. 1975. V. 28. N 4. P. 19-21 (in
Russian). DOI: 10.1007/BF00878212.

Olshansky A.l. Investigation of the drying process of flat
wet materials by the method of generalized variables. Inzh.-
fiz. Zhurn. 2013. V. 86. N 2. P. 66-76 (in Russian).
Rudobashta S.P., Zueva G.A., Stolbova A.S. Concentra-
tion equilibrium when drying colloidal capillary porous ma-
terial (carrot). ChemChemTech [lzv. Vyssh. Uchebn. Zaved.
Khim. Khim. Tekhnol.]. 2022. V. 65. N 6. P. 75-80 (in Rus-
sian). DOI: 10.6060/ivkkt.20226506.6567.

Kazub V.T., Kosheleva M. K., Rudobashta S.P. Kinetics
of grinding of vegetable raw materials during electric dis-
charge extraction. ChemChemTech [lzv. Vyssh. Uchebn.
Zaved. Khim. Khim. Tekhnol.]. 2021. V. 64. N 6. P. 76-82.
DOI: 10.6060/ivkkt.20216406.6385.

Tocmynuna 6 peoaxyuio 30.05.2022
Ipunsama x onybnurxosanuro 03.10.2022

Received 30.05.2022
Accepted 03.10.2022

125



