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WccnepoBaHneM  9neKkTpOMarHWUTHbLIX — XapakTepUCTUK  3HeproobopyaoBaHWs  BbisiBMEHa
3arpsi3HeHHOCTb BOMM3n anekTpolmToBbiX (kopnyc Ne 3 n obwexutve Ne 2) no marHUTHOW
cocTaBnsawolen HanpsbkeHHoctn OMI (5,43 A/Mm mn 5,27 A/M COOTBETCTBEHHO NpU HOpMa
5 A/m). OnekTpuyeckaa cocTaBnswwas HanpsbkeHHocTn OMIT He npeBbIaeT OOMYCTUMbIX
BENUYMH. MiccnegoBaHneM anekTPOMarHUTHbIX XapakTepucTuk TpaHcopMaTopHON NogCTaHLMM
(BHYTPEHHUI OBOPWUK) HE BbISIBUITIO MPEBbLILLIEHNE HOPMATUBHbBIX BEMUYMH KaK MO SMEKTPUYECKOn
Tak 1 N0 MarHUTHOM COCTaBNALWMX HanpshkeHHocTn AMIT [1].
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Today, the advanced achievements of chemical technology are widely used to eliminate
a number of problems of the pharmaceutical industry. In particular, energy-efficient, less time
consuming and ecologically friendly production lines are becoming an integral part of the industry.
Here, there are a lot of problems waiting to be solved in the medical equipment manufacturing
industry, which are difficult to solve from a technological point of view. These problems can also
be observed in the production process of oxidized cellulose, which is currently widely used in
medicine as a blood-stopping agent. In particular, the oxidation method using NO, is one of
the most common methods of obtaining a hemostatic agent based on oxidized cellulose. The
disadvantage of this method is that the oxidation process takes a long time (up to 48 hours).
This leads to a decrease in economic efficiency in terms of energy. It is known that ultrasonic
vibrations are one of the physical factors that actively affect heat and mass exchange processes,
the speed of heterogeneous chemical reactions in liquids, as well as the structure and properties
of solids. Therefore, the use of ultrasound in the production of medical devices leads to
many positive effects. The effect of ultrasound is primarily related to the development of the
phenomenon of acoustic cavitation, which occurs in the reaction medium during the propagation
of ultrasound. Under normal conditions, the rate of most heterogeneous reactions is very low,
which is determined by the size of the reaction surface of the reacting components. Ultrasonic
vibrations provide particle dispersion and increase the reaction active surface of the reacting
elements. And this, in turn, leads to the acceleration of the reaction.

Taking into account the above, the influence of ultrasound on the reactions of obtaining
oxidized cellulose in a heterogeneous environment was studied. Currently, the method of
obtaining oxidized cellulose by oxidizing cellulose in a solution of an oxidizing mixture
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containing HNO, /H PO ~-NaNO, is also widely used. Therefore, in our research, we applied
ultrasonic vibrations to the oxidation reactions of cellulose with HNO,/H PO ~-NaNO, mixture.
We determined important parameters such as the degree of oxidation, structure, morphology
and degree of crystallization of the obtained samples. The experiments were carried out on a
GT SONIC-D6 digital ultrasound device operating at a frequency of 40 kHz, with an ultrasonic
power of 150 W, equipped with a temperature and time control system. The operation mode of the
ultrasound generator was set to "normal" mode (frequency 40 kHz). Temperature 25°C, reaction
time 4 hours. The physical and chemical properties of the samples are related to the oxidation
level of the product, which was determined using the standard calcium acetate method. In this
case, the amount of carboxyl groups in the samples obtained using the ultrasonic method is
21.6 %. Under similar conditions, cotton wool oxidation reactions were carried out without the
influence of ultrasound waves for 4 hours at a temperature of 25°C. In this a sample containing
9.14 % carboxyl groups was obtained.

The analysis of the samples on the X-ray diffractometer device showed that the degree of
crystallization decreased as the oxidation time increased in the obtained samples. In order to
determine the structure of the obtained products, when the IR spectra were analyzed, it was
found that the samples contain absorptions specific to carboxyl groups. Morphological studies
showed that cracks of different sizes were formed on the surface of the fibers. This may be related
to the phenomenon of cavitation.

Concluding from the results of the study, it can be said that the application of the ultrasonic
factor to the oxidation process can reduce the oxidation time several times. This method allows
to reduce the oxidation time from 48 hours to 4 hours and to produce a product with sufficient
oxidation level in less time. This is due to the formation of high pressure between the particles
due to the cavitation effect of ultrasound vibrations in cellulose molecules during the reaction. In
addition, ultrasonic vibrations provide an increase in the reactive surface of cellulose fibers.
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UCCAEAOBAHMUE NPOLLECCA OBE3)XXUPUBAHUSA NMPU OBPABOTKE
LUKYP CTPAYCA

Ynyemypamoe X.®., cm.npen., TypeHusizoe A.A., maz., Ucmamynnaee U.H., cm.npern.,
Bezanuee X.X., K.m.H., doy.
TawkeHmcKul uHCMuUMym meKcmuibHOU U 5ie2KoU MPOMbILWIEHHOCMU,
2. TawkeHm, Pecnybrniuka Y3bekucmaH

Koxa, nmonyyaemass u3 LUKyp CTpayca, CYMTaeTcd OAHMM W3 BWOOB 3K3OTUYECKMX KOX.
OK30Tu4eckasi Koka crpayca, nonyyaemas U3 4actv TynoOBULLA U HOT MMEKT CBOEOOpasHbIi,
KpacuBbI BHELIHMI BMA. [MpOM3BOACTBO KOXM U MeXa CTPEMUTENbHO pa3BMBAETCA B MUpE, B
Tom yucne B FOAP, Ucnamckon Pecnybnuke VipaH u MakuctaHe, 3aHMMatoLWLmMX 04HO M3 BEOYLUMX
MECT Mo nepepaboTke Cbipbs U3 KOXK CTpayca. B HacTosLee BpeMsi BO BCeEM MUPE NPOM3BOANTCS
oonee 1 000 000 3K30TUYECKMX KOX CTpayca.

Mpn Npon3BoACTBE BbICOKOKAYECTBEHHbIX 3K30TUYECKUX KOXKaHbIX U3OEeNnUii U3 KOXXEBEHHOIO
Cbipbsl CTpayca. Bbicokoe cogepxaHve npupoOOHOrO >Xupa B LIKype CcTpayca Tpebyer
COBEPLLEHCTBOBAHMS TEXHOMOIMM nepepaboTky KOXKEBEHHOMO Cbipbs CTpayca M BHeOPEHUs ee
B MPaKkTWKy Ha OCHOBE MCCrefoBaHun npouecca obeaxunpreaHus. B npouecce o06e3xmprnBaHms
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