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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcman Pecriybnukacel ¥nmmbik fbiribiM akademusicbl "KP YFA Xabapnapbel. Xumusi XoHe
mexHorsioeusi cepusicbl” fbifibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacbli Emerging
Sources Citation Index-me uHOekcmeryeze KabbindaHraHblH xabapnalidbl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicsbl XypHandbl o0aH api the Science Citation Index Expanded, the Social
Sciences Citation Index xeoHe the Arts & Humanities Citation Index-ke Kabbiiday maceneciH
kapacmbipyda. Webof Science 3epmmeywinep, asmoprap, 6acnawsifiap MeH MeKemMesiepae KOHMeHm
mepeHDiei MeH canacbiH ycbiHaobl. KP YFA Xabapnapbl. XuMusi XoHe mexHosnoausi cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmabiK YWIiH eH 63eKmi xoHe 6edendi XuMusinbiK FbliibiMOap
bolibIHWa KoHmeHmke adasndbifbiMbi30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «13eecmus HAH PK. Cepusi xumuu u mexHonoaul» 6bin
npuHam dns uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
CodepxxaHue 8 amom UHOeKkcuposaHuu Haxodumcs 8 cmaduu paccmompeHuss KomnaHuel Clarivate
Analytics 0ns OdanbHeliweeo rpuHamusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4ecmeso u
enybuHy koHmeHma 0ris uccriedogamersiel, agmopos, usdamerel u y4pexoeHul. BkrroyeHue Mzeecmus
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly MpuUeepKeHHoCcmb K Hauboree
aKkmyarbHOMY U 8/1UsiMesIbHOMY KOHMeHmMy o XuMu4ecKuM Haykam 051 Hawezo coobuecmea.
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MECHANISM OF FILTRATION DRYING
OF ORGANIC MATERIALS OF FIBROUS STRUCTURE
AND RESULTS OF RESEARCH OF EXTERNAL HEAT EXCHANGE

Abstract. One of the high-intensity methods for removing both free and bound moisture is filtration drying.
This is due to the fact that during filtration drying, the heat agent is filtered through the porous structure of the wet
material, which is placed on the perforated partition in the direction "wet material-perforated partition". The velocity
of the heat agent in the pores and channels of a stationary layer of wet material determines the thickness of the
boundary layer (hydrodynamic, thermal, and diffusion) and, accordingly, the values of the heat and mass transfer
coefficients. In addition, the surface of heat and mass transfer is the total surface of the pores and channels through
which the heat agent is filtered. The filtration rate of the heat agent is determined based on technical and economic
considerations, given that its increase affects the growth of pressure loss. Moreover, the actual speed of the heat
agent relative to the layer elements is much higher than in the case of drying by any other methods (in a fluidized
bed, during drying in pneumatic transport dryers, etc.). Large heat and mass transfer surfaces and the speed of the
heat agent in the pores and channels of the stationary layer of wet material provide high heat and mass transfer
coefficients and, accordingly, the intensity of filtration drying. This article presents the results of the study of
external heat exchange between the heat agent and dry particles of organic materials of fibrous structure, in particular
raw cotton and its stems, and the mechanism of filtration drying.

KirueBnie ciioBa: cotton fiber, heat transfer, mass transfer, hydrodynamics, filtration drying, porosity, organic
materials of fibrous structure.

Introduction. Organic materials of a fibrous structure are characterized by an irregular shape of the
fibers, roughness of the external surface, the presence of protrusions, depressions, and a network of pores
of different sizes. During processing or other technological processes, moisture gets into the pores of these
materials, and also wetting the outer surface [1-2]. As a result, the properties of fibrous materials
deteriorate and the layer structure is formed unevenly. The surfaces of some particles can be screened by
the surfaces of others, while forming non-flowing or partially flowing zones for the thermal agent, which
will certainly affect the kinetics of filtration drying [3-7]. Moisture from non-flowing zones will evaporate
only due to molecular diffusion, which will lead to an increase in the total drying time[8]. For the study of
filtration drying, organic materials of a fibrous structure were selected: raw cotton and its stems, which
differ in shape and internal structure. According to the method given in [8], the influence of the
temperature and filtration rate of the heat agent on the kinetics of filtration drying was studied.

The intensity of filtration drying of organic materials of a fibrous structure largely depends on the
amount of heat that is transferred from the heat agent to the wet particle and is determined by the filtration
rate of the heat agent, the temperature difference between the surface of the solid particle and the heat
agent, as well as the surface of the interfacial contact [9,10].
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Moisture in organic materials of a fibrous structure is located mainly inside and partially on the
surface. During drying, moisture evaporates due to heat input, and the driving force of the process is the
temperature difference between the heat agent and the material particles.

Based on the analysis of the kinetic curves of drying of crushed and granular materials, it can be
concluded that filtration drying is characterized by three main stages of moisture removal: mechanical
displacement, mass transfer at a constant rate of moisture removal, and intra-difusion moisture removal at
a rate that decreases [8-11].

The presence or absence of mechanical displacement is determined by the presence of free moisture,
which is contained by the surface tension forces between the particles that form the layer and the
processing technology of organic materials of a fibrous structure. The intensity of mechanical
displacement is determined by the pressure drop and the amount of free moisture. The greater the pressure
drop, the smaller the channels formed by the layer particles, free moisture will be removed. Of course, the
maximum amount of moisture that can be removed is determined by the free volume and structural
structure of organic materials of a fibrous structure, which determine the amount of moisture that can be
contained[8-11].

Experimental part. To implement the process of drying raw cotton, as noted in [12,13], the industry
uses drum-type dryers and fluidized bed dryers, which are energy-consuming and expensive. Therefore,
we were faced with the task of developing a new type of dryer that would reduce the energy costs of the
drying process.

Generalization of results of experimental and theoretical research of hydrodynamics and heat and
mass transfer during filtration drying of organic materials of a fibrous structure in particular, we explored
the drying of seed cotton and stalks, are allowed to offer the design of the dryer, which takes into account
the physico-mechanical properties of raw cotton and its stems, to improve the methodology of calculation
of the main dimensions of this installation and calculate the optimal process parameters of the heat agent.

We suggest using a schematic diagram of a drum-type filtration drying unit for drying raw cotton, the
design of which is described in [14-17].

The essence of filtration drying is to filter the heat agent through the porous structure of the dispersed
material in the direction "material layer-perforated partition" due to the pressure drop[9-16].

It is known that during filtration drying, in the same way as in the processes of ion exchange,
extraction from the solid phase, mass transfer, etc.does not occur over the entire height of the layer [9], but
only at a certain height, which is called the mass transfer front. During filtration drying in the beginning is
formed by the front height (figure 1 a), at this altitude, thermal agent, filtrating through the porous
structure of the wet layer of raw cotton and its stems, gives up its heat to the material and is saturated with
moisture, if the layer height is significant, but moisture is sufficient, then after some time the moisture
content of the heat agent reaches saturation, as a consequence, its temperature decreases to the temperature
of the wet thermometer. In the future, the heat agent under the influence of a pressure drop continues to
filter through the porous structure of the layer, but it no longer takes part in mass transfer.

The filtration drying mechanism is schematically shown in figure 1.

After removing external moisture from the upper layers of raw cotton and its stems, the mass transfer
front expands in the direction of the heat agent movement. This is because exterior moisture material,
which is first in contact with fresh thermal agent is removed faster than the material of the lower layers,
where the thermal agent is saturated with moisture and its drying capacity is less, so after some time in the
upper layers does not remain external moisture begin to evaporate moisture from the upper layers of the
material, while the evaporation rate depends on the coefficient of internal diffusion of moisture from the
raw cotton and its stems[18,19]. This causes the formation of a moisture transfer front with height A
(figure 1b). After some time, the evaporation of internal moisture in the upper layers is completed and
there is an equilibrium between the dispersed material and the heat agent, a layer of dry material
hary materiar @ppears, which does not take part in mass transfer (figure 1 c), and the mass transfer zone
moves to the perforated partition. After the frontal part of the mass transfer front reaches the perforated

partition (figure 1 d), its height h begins to decrease, the heat agent is only partially saturated with
moisture vapor, and its temperature at the exit from the layer begins to increase (figure 1 e,f).

It is known that in many works devoted to filtration drying [10-12], the concept of drying in the first
and second conditional periods was used to describe kinetics by analogy with convective drying.
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Analyzing the filtration drying mechanism shown in figure 1, we conclude that the entire process can be
divided into the period of full saturation of the heat agent (figure 1 a-d) and the period of partial saturation
of the heat agent (figure 1 e,f), which actually corresponds to the physical essence of the process.

l Vl' i

SRR

L h min J

Py

h

a) formation of a mass transfer front with a height of h,,;,,; b) simultaneous existence of a layer of dry and wet material
hary materiar; ©) moving the mass transfer zone in the direction of the perforated partition; d) reaching the frontal part
of the mass transfer front of the perforated partition; e, f) reducing the mass transfer zone and completing the drying process.
Figure 1 - the Mechanism of the filtration drying of raw cotton and its stems

Theoretical part and discussion of the results. Taking into account that during filtration drying, the
layer contains both dry and wet materials that take part in heat exchange (the dry material is heated to a
temperature close to the temperature of the heat agent), it is necessary to study the process of heat
exchange between dry and wet particles of raw cotton and its stems.
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Figure 2 — temperature Change of the heat
agent at the exit from the layer of dry raw
cotton and its stems, at different speeds
of the heat agent movement (the height
of the material layer is 26 mm)

Figure 3 - Change in the temperature
of the heat agent at the exit of the layer
of dry raw cotton and its stems at different
speeds of the heat agent and (the height
of the material layer is 26 mm)

Figure 4 — temperature Change of the heat
agent at the exit from the layer of dry raw
cotton and its stems at different speeds of the
heat agent movement (the height of the material
layer is 26 mm)

The average values of the temperature of the heat agent at the exit from the layer of dry raw cotton
and its stems are experimentally determined in figures 2-4, at different temperatures of the heat agent,
which varied in the range: 40-60 °C, and at different speeds of the heat agent from 0.66 to 2.01 m/s. The
temperature value of the heat agent was chosen due to the transience of the heating process of raw cotton
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particles and their stems, the average size of which does not exceed 2 mm.

The presented graphic dependences of the temperature change of the heat agent at the exit from the
material layer allow us to determine the coefficient of heat transfer from the heat agent to dry particles of

raw cotton and its stems.

120 160
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Given that the heat agent is filtered through a layer of dry raw cotton and its stems and the porosity of
the layer is high (€1qyer o f materiar=0-900+0.960 m’/m’), it is assumed that the temperature of the heat
agent is the same on all sides of the particle. It is impossible to experimentally measure the surface

temperature (T}, ) of raw cotton and its stems, so it was estimated based on the analytical dependences for
the average layer temperature and the temperature on the surface of a solid particle, given in [8] for
cylindrical particles. Due to the fact that the material particles were washed by the heat agent from all
sides, it was assumed that the distribution of the temperature field over the particle diameter is parabolic.

The average temperature of the surface of solid particles (T, ) it was determined as follows: the average
temperature of the particles (T') was determined from the heat balance equation:

Vc'p'c'(tn_t_q):AQ:m'cs'(T_TO) (1)
where: m — weight of raw cotton and its stems, kg; ¢, — heat capacity of raw cotton particles and their

stems, kJ/(kg*K); T— the average temperature of the layer,°C; T} — the initial temperature of the particle,
°C.

; )
where: t — average temperature of the heat agent,°C; R ur— particle radius and current radius,
respectively (0 < r < R), m; u,— root of the characteristic equation; F, — the criterion Fourier.

1)

1605
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Figure 5-Dependence of the heat transfer coefficient a on the actual filtration rate w
of the heat agent at a temperature of 60 °C

Based on the experimental values shown in figures 2-4, the value of the heat transfer coefficients a
was calculated according to the heat transfer equation [20]:

AQ
F'(t_Tn.)'AT, ) (3)
where: AQ - calculated according to the heat balance equation for the heat agent, J; t - the average

temperature of the heat agent at the exit from the layer according to the experimental data shown in figures
2-5, °C; F— effective heat and mass transfer surface,m”; At — change in the time, in seconds.

a =
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The values of the heat transfer coefficient obtained by us are averaged over the layer, due to the fact
that the heat agent moves along a complex trajectory of channels between the particles that form the
material layer, its speed changes many times with respect to the particle surface, so the local heat transfer
coefficient changes. Figure 5 shows the calculated values of the heat transfer coefficient a from the actual
speed of the heat agent.

Conclusions. The mechanism of filtration drying of a layer of raw cotton and its stems and the
existence of a period of full and partial saturation of the heat agent is revealed. Criteria dependences are
proposed for determining the heat transfer coefficients from the heat agent to the layer of dry particles of
raw cotton and its stems. As we can see from the obtained graphic dependences, the experimental values
of the heat transfer coefficient from the heat agent to dry particles of raw cotton and its stems, depending
on the actual filtration rate, are approximated by a straight line. An increase in the speed leads to an
intensification of the heat exchange process. This is due to the fact that at a higher filtration rate, a greater
amount of heat agent is filtered through the channels between the particles and a greater amount of heat
enters the material layer. The error between the theoretically calculated values and the experimental data
does not exceed 14.2%, which is quite acceptable for design calculations of new drying equipment.
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KYPbUIBIMbI TAJIIIBIKTBI OPTAHUKAJIBIK MATEPUAJIJAP/JbBI CY3I'VIEII KEIITIPY
MEXAHMW3MI ’)KOHE CBIPTKbI KbLTY AJIMACY/IbI 3EPTTEY HOTUXEJIEPI

AnHotanusi. EpkiH jxoHe OalaHBICTBI BUIFAIIBI JKOIOJABIH JKOFaphl KAPKBIHIBI SAICIHIH Oipi — cysriizen
kenrtipy. Cy3rinen kenTipy 6apbICBIHAA JKBUTY areHTi BUTFAIIBI MaTePHAIIBIH KEYEeKTi KYPBUIBIMBI apKBLUIBI CY3iiei,
on mepdopanusuanFal 0eJliKKe OpHANACTBHIPBUIFAH «BUIFAJl MaTepuall — nepdopalisianFal OKIIay» OaFbITBHIHIA
Ko3fanajpl. bliranm MaTepuanuslH CTalMOHAPIIBIK KaOATHIHBIH KEyeKTepi MEH apHaJapblHAAFbl JKbUIYy arcHTiHIH
KO3FaJIbIC KbUIIAMIbBIFBI IIeKapa KaOAThIHBIH KaIbIHABIFBIH (THAPOANHAMHKAIBIK, XKbUTY JKoHe ITU(Y3UIBIK) jKoHe
THICIHIIIE XXBUTY KOHEe Macca Oepy Kod(pHIMEHTTEepiHiH MOHIH aHBIKTaliabl. COHBIMEH KaTap, KBUIYy XKOHE Macca
anMacy OeTi XKBUIy areHTi CY3UIeTiH Keyek IMeH apHaJapZbIH Kaumsl 6eti 6oisin caHamansl. JKbUTy areHTiHIH Ccy3y
KBULIaM/IBIFBIHBIH YJIFAIObl KBICHIMHBIH JKOFallyblHa 9CEp €TETiHI Heri3re ajblHbII, TeXHUKAIBIK-)KOHOMHKAJIBIK
TYpFbIIaH aHbIKTanaapl. COHbIMEH Karap, Kabar 3JIeMEHTTepiHe KaThICThI KbUTY areHTiHIH HAaKThI )KbUIIaM/IBIFBI Ke3-
KenareH Oacka omicTepMeH (KaifHaraH Ka0aTTa, NMHEBMATHKAJBIK KENTIPriliTe KenTipy OapbIChiHIA JXOHE T.0.)
KENTIpreHre KaparaHja oJJeKaijga >korapbl. bliran MaTepuannblH cTalMoOHApibIK KaOaTHIHBIH Keyeri MeH
apHaJIapbIHAAFbl KBUIy JKOHE Macca ajMacyAblH YJKEH OeTi jKoHE JKbUIy areHTIHIH JKbULIAMJIBIFBI JKbUIY MEH
MacCaHbIH JKOFapbl K03 (QUIMEHTTepiH KoHEe COWKECIHIIe CY3Tiiey KeNnTipy KapKbIHIBUIBIFBIH KaMTaMachl3 €Te.
Makasnaza >KpuUTy areHTi MeH TaJIIIBIKThl KYPBUIBIMHBIH OpTaHUKaIbIK MaTepHalIapbIHBIH KYPFaK OeJIIeKTepi, aTal
alTKaHIa, MaKTa IIHWKi3aTBl MEH ca0arblH CY3TUIeN KenTipy MeXaHW3Mi apachlHOAFbl CBHIPTKBI JKBLTY ajaMacymbl
3epTTey HOTIKENEepi KEeNTipireH. 3epTTey HOTIKeNepi OOMBIHIIA IIMTTI MaKTa KaOaThIH KOHE cabarblH CY3risien
KeNTipy MeXaHH3Mi XOHE JKBUIy AareHTIHIH TONBIK opi imiHapa KaHbIFy Ke3eHi aHbIKTangsl. Kyprak makra
IIMKI3aTHIHBIH KaOaThIHAH >KOHE OHBIH cabaKTapbhlHAH INBIKKAH JKBUTY areHTi TeMIIEpaTypachIHBIH OpTamia MOHi
SKCHIePUMEHTA B! Typ/e aHbIKTansl, 40 — 60°C 5KoHe JKbUTy areHTiHiH KbULIAMIBIFE GoiibHma 0,66-1a0 2,01 M/ ¢
JIeiH Typil Temmeparypaja JKbUly areHTi e3repeai. JKbuly areHTIHIH TeMIlepaTypaliblkK MOHI INUTTI MakTa
OeJekTepi MeH ca0arblH KbI3ABIPY YACPICIHIH IKbUIIAMIIbIFbIHA OaiJIaHBICTHI TaHIAJIAIbBI, OJIAPIBIH OpTallia
MeJmepi 2 MM acnaipl. ¥ChIHBUIFaH MaTepHan KaOaThIHAH IIBIKKAH JKbUTy areHTiHIH TeMIIepaTypa e3repiciHiH
rpadUKaJIbIK TOYENAUTIri >KbUTy areHTIHEH IIMKI MakTa MEH caOarbIHBIH Kyprak OejimeriHe >Xpury Oepy
K03(h(DUIMEHTIH aHBIKTayFa MYMKIHIIK Oepeti.

JKpumy areHTiHEH MIMTTI MaKTaHBIH KYPFaK OeIIeKk KabaThIHA jkKoHE cabaFblHa KBUTY Oepy KodQQHUIHUEHTTEpiH
aHBIKTAY YIIiH KPUTEPHAIIBI TOYESIAUTIK YCRIHBUTARL. [ paprKabIK TOyenaiTiKTeH KbITY areHTIiHCH albIHFaH MaKTa
IIMKI3aTHIHBIH KYpFaK OelIeKkTepiHe jkoHe cabarbIHa JKbUTYy O0epy K03 (OUIMEeHTIHIH TOKIpHOSTiK MOHI HAKTHI CY3y
KBUITAMIBIFBIHA OalIaHBICTBI TY3Y CBI3BIKICH >KaKbIHIAFaHBIH aHBIKTayra Ooxamel. JKeimy ammacy yaepiciHig
KapKBIHIBUIBIFBI JKBUTYy areHTi KBUIJaMIBIFBIHBIH apTybIHA OaiIaHBICTBI €KEHAIr1 aHBIKTAIABL, Oyi OeJmeKTepIiH
apachIHIAFEl apHaJIap apKbUIBI CY3y KBUIIAMJIBIFBI JKOFapbl OONFaHA KBUTy areHTiHiH Meimepi kebipek cysiim,
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MaTepuan KabaThlHa KeOipeK Xbuly eTeni. TeopHsuIblK ecenTeNreH MOH MEH SKCHePUMEHTTIK MOIIMETTepIiH
apachIHIAFHI coiikecci3mik 14,2% acmaiiapt opi OYI1 skaHa KeNTipy jKa0IbIKTaphIHBIH KOOANBIK ece0iHe oTe KOJMAIbL.

Tyiiin ce3mep: MakTa TAJILIBIFBL, JKBUTy anMacy, Macca anMmacy, THAPOIMHAMHKA, (QUIBTPalUsIIBIK KEnTipy,
KEYeK, TATIIBIKTH KYPBUIBIMHBIH OpTaHUKAIIBIK MaTepUaiaphl.
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MEXAHHA3M ®UJIbTPAIIMOHHOM CYIIIKA OPTAHUYECKHUX MATEPUAJIOB
BOJIOKHUCTOM CTPYKTYPHI U PE3YJIbTATHI UCCJEJTOBAHUSA
BHEHIHEI'O TEIINIOOBMEHA

Annotanusi. OHUM M3 BBICOKOMHTEHCHBHBIX METOJIOB yIAJICHHS] KaK CBOOOIHOM, Tak M CBSI3aHHOW BJaru
SBJISIETCsl (PUIBTPALMOHHAS CYIIKA. JTO 00YCIIOBIEHO TEM, YTO BO BpeMsl (DHIbTPALMOHHON CYIIKH TEIUIOBOM areHt
(UIBTPYyETCS CKBO3b MOPHUCTYIO CTPYKTYPY BJIQXHOTO Marepuajja, KOTOPBIA pasMmelneH Ha mnepdopupoBaHHOM
MEPEropoIKe B HAMPABICHUN «BJIXKHBIA MaTepuai—ephoprupoBaHHas meperopoaka». CKOPOCTh ABIKEHUS TEILIO-
BOTO arcHTa B IMOpaxX M KaHaJaX CTAIMOHAPHOTO CIIOS BIAYKHOTO MaTepHaia ONpeelisieT TONIIMHY ITOTPAaHHIHOTO
ciost (TUAPOJMHAMUYECKOTO, TEIIOBOTO U ((Hhy3MOHHOT0) ¥ COOTBETCTBEHHO 3HAYCHUS KO3(DPHUIIMEHTOB TeIIo- 1
MaccooTaaud. Kpome 3TOro MmoBEpXHOCTHIO TEIUIO- M MAcCOOOMEHa SIBIISIETCS CyMMapHas MOBEPXHOCTh IMOP U
KaHAJIOB, CKBO3b KOTOpbIe (QHILTPYETCs TEIIoBOW areHT. CKOpOCTh (PUIIBTPAIMU TEIIOBOTO areHTa OHPEACIISIOT
HCXOJSI M3 TEXHUKO-DKOHOMHUYECKUX COOOpaKCHUH, YYMTHIBAs TO, YTO €€ YBEJIMYCHHE BJIMSET HAa POCT MOTEPU
nasnenusi. [Ipudem, aedcTBUTENIbHAs CKOPOCTh ABKMIKEHHS TEIUIOBOIO AareHTa OTHOCHTENBHO JJIEMEHTOB CIIOS
3HAYUTENHHO BBILIE, Y€M B ClIydae CYIIKH JIIOOBIMH APYTMMH MeTojAamu (B KHIIIIEM CJIO€, BO BPEMs CYLIKH B
MTHEBMOTPAHCIIOPTHBIX CYLIMJIKAaX W Jp.). BoJjbline MOBEpXHOCTH TEIUIO- U MAacCOOOMEHa U CKOPOCTh TEIJIOBOIO
areHTa B Mopax M KaHajax CTallMOHApHOI'O CJIOSl BJIAXXHOTO Marepuasia 0OECIeYMBAIOT BBICOKHE KOA(P(PHUIUECHTHI
TEIJIO- U MacCOOTAAYH U COOTBETCTBEHHO WHTEHCHBHOCTH (DMIIBTPALIMOHHOM CyIIKH. B 3Tol craThe NpHBENCHBI
pe3ysibTaTbl HUCCICAOBAHUA BHCUIHETO TeHHOO6MeHa MEXKAY TCIUIOBBIM arcHTOM MW CYXMMH 4YaCTULlaMU
OpPraHMYECKUX MaTEepPHAJIOB BOJOKHHUCTOW CTPYKTYPHI, B YACTHOCTH XJIOIKA CBHIPIIA M €ro CTeONeld W MEeXaHW3M
(unpTpanmonHoi cymku. [To pesynbraTaM UCCICIOBAaHHUN YCTAHOBJIEH MEXaHW3M (UITPAIMOHHONW CYIIKH CIIOS
XJIOTIKA-CHIPIAa M €ro CTeOJIeH M CYIIeCTBOBAHUE MEPUOJa MOITHOTO M YaCTHYHOTO HACHIIICHHUS TEIUIOBOTO arcHTa.
DKCHNEPUMEHTAIBHO OIPE/ENICHbl YCPEAHECHHbIC 3HAYCHHs TEMIEePaTyphl TEIJIOBOIO areHTa Ha BBIXOAE M3 CIOS
CYXOro XIIOIIKa-ChIpIla M ero creOieil, mpu pasHbIX TeMIeparypax TEeIUIOBOrO areHta, KOTopas W3MeHsIach B
npenenax: 40 — 60 °C, u npu pasIMUHBIX CKOPOCTSIX JBIKEHHS TEIMIOBOro areHta ot 0,66 10 2,01 m/c. 3HaueHue
TEMIIEPaTyp TEIUIOBOTO areHTa BBIOPAHO BBHAY OBICTPOTEHHOCTH IMPOIECCa HArpeBa YAaCTHI[ XJIOMKA ChIpLA U €ro
cTeOuieil, ycpeqHeHHbIH pa3Mep KOTOpbIX He mpeBbimiaeT 2 MM. [IpencraBieHHble rpaduyeckue 3aBHCUMOCTH
M3MEHCHHS TEMITEPaTyphl TEIUIOBOTO arcHTa Ha BBIXOJC U3 CIIOS MaTepHaja MO3BOJIIIOT ONPEASIUTh KOIPPHUIIMESHT
TEIUIOOTAA4YH OT TEIIOBOTO areHTa B CyXHe YacTHIIbI XJIOIKa ChIPLA U €ro CTeOJIeH.

st onpenenenust KO3QPHUIUEHTOB TEIJIOOT/AAYN OT TEIJIOBOTO areHTa K CJI0K0 CYyXHX YacTHIL XJIONKA-ChIpLa U
ero credieil mpeIoKeHbl KpUTepHATbHBIC 3aBUCHMOCTH. V3 TpauecKux 3aBUCHMOCTEH MOKHO YCTaHOBHTH, YTO
MOJTYYCHHBIC SKCIICPUMCHTANBHBIC 3HAYCHUS KO3 (QUIMEHTa TEIIOOTAAYH OT TEIUIOBOTO areHTa B CYXHE YaCTHIIBI
XJIOTKA-CHIPIIAa ¥ €r0 CTEeOJICH B 3aBHCHMOCTH OT JCHCTBUTEIBHONH CKOPOCTH (DMIIBTPOBAHUS ANPOKCHMUPYIOTCS
npsMOM  JIMHKEH. YCTAHOBJIEHO, YTO HWHTEHCHU(DHKAIMS Mpollecca TEIo00OMEeHa 3aBHCUT OT POCTa CKOPOCTH
TEIUIOBOTO areHTa, 3TO OOBSCHIETCS TEM, 4TO MpHU OOJbIeH CKOpOCTH (DUIBTPOBAHHS Yepe3 KaHAIbI MEXIY
YacTUIAME TPOQHUIBTPOBBIBACTCSI OOJIbIIIee KOJIUYECTBO TEIIOBOTO areHTa U B CJIOW Marepuaia MocTynaeT 0oJbliee
KOJIMYECTBO TeIula. PacxoieHne TeOpeTHYECKH PACCUUTAHHBIX 3HAYCHHUI OT M IKCIEPHUMEHTAIBHBIX JaHHBIX HE
npebrmaet 14,2%, 9To BIIOTHE MPUEMIIEMO [UIS MPOESKTHBIX PACYETOB HOBOTO CYIIMIBHOTO 000pYIOBAHHS.

KiroueBble c10Ba: BOJOKHO XJIONKA, TEIUIOOOMEH, MacCOOOMEH, THAPOIMHAMUKA, (PUIBTPAIIMOHHAS CYIIKA,
MOPUCTOCTh, OPraHMYECKUE MATEPUAIIbI BOJIOKHUCTOW CTPYKTYPHI.

Information about the authors

Alisher Ye. Khussanov, Candidate of technical sciences. Associate Professor of M. Auezov South Kazakhstan University,
Shymkent, Kazakhstan. khusanov_1975@inbox.ru, .https://orcid.org/0000-0002-1563-6437;

Volodimir M. Atamanyuk, Doctor of Technical Sciences, Professor of Lviv Polytechnic National University, Lviv, Ukraine.
atamanyuk@ukr.net, https://orcid.org/0000-0002-8707-2319;




News of the Academy of sciences of the Republic of Kazakhstan

Botagoz M. Kaldybayeva, PhD, Associate Professor of M. Auezov South Kazakhstan University, Shymkent, Kazakhstan,
kaldybaeva.b@mail.ru, https://orcid.org/0000-0002-1570-2107;

Arlan Zh. Abilmagzhanov, Candidate of Chemical Sciences, Head of Applied Research laboratory of JSC “D.V. Sokolskiy
Institute of Fuel, Catalysis and Electrochemistry”, Almaty, Kazakhstan, arlandez_81(@mail.ru, https://orcid.org/0000-0001-8355-
8031;

Dauren Zh. Dzhanabayev, PhD Doctoral Student M. Auezov South Kazakhstan University, Shymkent, Kazakhstan.
janabaev19@mail.ru, https://orcid.org/0000-0001-6522-0536;

Zagira S. Kobeyeva, PhD Doctoral Student M. Auezov South Kazakhstan University, Shymkent, Kazakhstan.
kobeebazagi82@mail.ru , https://orcid.org/0000-0002-7471-5098

REFERENCES

[1] Avtonomov A.l, Kaziev M.Z., Shlejher A.L et al.(1983) Cotton growing [Hlopkovodstvo] Kolos, Moscow. ISBN:
3803030104-089. (in Russ.).

[2] Maksudov I.T., Nuraliev A.N. (1994) Reference book on primary processing of cotton [Spravochnik po pervichnoj
obrabotke hlopka] NPO «Hlopkoprom», Tashkent. ISBN: 5-8244-1048-8. (in Russ.).

[3] Kale R. D., Bansal P. S., Gorade V. G. (2017) Extraction of Microcrystalline Cellulose from Cotton Sliver and Its
Comparison with Commercial Microcrystalline Cellulose. Journal of Polymers and the Environment. 26: 355-364.
doi:10.1007/s10924-017-0936-2. (in Eng.).

[4] Zeng L., Zhao S., He M. (2018) Macro scale porous carbonized polydopamine-modified cotton textile for application a
selector dein microbial fuel cells. Journal of Power Sources. Number. 376: 33—40. doi:10.1016/j.jpowsour.2017.11.071. (in Eng.).

[5] Wedin H., Niit E., Mansoor Z. A., Kristinsdottir A. R., Dela Motte H., Jonsson C., Lindgren C. (2018) Preparation of
Viscose Fibres Stripped of Reactive Dyes and Wrinkle-Free Cross linked Cotton Textile Finish. Journal of Polymer sand the
Environment. 6: 3603-3612. doi:10.1007/s10924-018-1239-y. (in Eng.).

[6] Cui L., Shi S., Hou W., Yan Z., Dan J. (2018) Hydrolysis and carbonization mechanism of cotton fiber sin subcritical
water. New Carbon Materials. 33: 245-251. doi:10.1016/s1872-5805(18)60337-3

[71 Lv N., Wang X., Peng S., Luo L., Zhou, R. (2018) Super hydrophobic super ole o phallic cotton-oil absorbent:
preparation and it supplication in oil-water separation. RSC Advances. 8: 30257-30264. doi:10.1039/c8ra05420g. (in Eng.).

[8] Lykov A.V. (1978) Heat and mass transfer: Reference [Teplomassoobmen: Spravochnik] Energy, Moscow. ISBN:
30302-219-8-78. (in Russ.).

[9] Atamanyuk V. M., Gumnitsky Ya. M. (2013) The scientific basis of filtration drying of dispersed materials [Naukovi
osnovi fil'tracijnogo sushinnya dispersnih materialiv] Publisher of National University “Lviv Polytechnic”, Lviv. ISBN:978-617-
607-397-0. (in Ukrainian).

[10] Atamanyuk V, Huzova I, Gnativ Z. (2018) Intensification of Drying Process During Activated Carbon Regeneration.
Chemistry&Chemical Technology. 2:263-271. https://doi.org/10.23939/chcht12.02.263. (in Eng.).

[11] Hanik Ya.M., Rimar T.I., Krekhovec'kij O.M. (2006) Hydrodynamics and kinetics of the clay drying process in a dense
sharp during IR heating [Gidrodinamika i kinetika procesu sushinnya glini u shchil'nomu shari pid chas ICH-nagrivannya]
Scientific herald. Collection of scientific and technical works of NLTU. 16(5): 74-78. (in Ukrainian).

[12] Azhimetova G.N. (2011) World experience and overview of the development of cotton growing in Kazakhstan
[Mirovoj opyt i obzor razvitiya hlopkovodstva v Kazakhstane] Modern problems of science and education. 1: 53-58. (in Russ.).

[13] Ibrogimov H.I., Alimardonov K.M., Zul'fanov S.Z., Badalov A.B. (2007) Thermodynamic characteristics of the process
of dehydration of raw cotton. [Termodinamicheskie harakteristiki processa degidratacii hlopka-syrca] Textile industry technology.
4:19-22. (in Russ.).

[14] Atamanyuk V.M., Kindzera D.P., Mosyuk M.I. (2011) Installation of filtration drying of bulk materials [Ustanovka
fil'tracijnogo sushinnya sipkih materialiv]. Declarative Ukrainian patent for useful model UA-59741 [Deklar. pat. na korisnu
model' UA-59741] (in Ukrainian).

[15] Khussanov A. Ye., Atamanyuk V. M., Kaldybayeva B. M., Abilmagzhanov A. Zh, Janabayev D. Zh., Khussanov Zh. Ye.
(2020) Results of Experimental Research of Hydrodynamics of a Stationary layer During Filtration Drying of Raw Cotton
//Bulletin of National Academy of Sciences of the Republic of Kazakhstan. Volume 4, Number 386 (2020),PP. 41-48.
https://doi.org/10.32014/2020.2518-1467.102 ISSN 2518-1467 (Online), ISSN 1991-3494 (Print).

[16] Khussanov A. Ye., Atamanyuk V. M., Kaldybayeva B. M.,. Abilmagzhanov A. Zh, Janabayev D. Zh., Khussanov Zh. Ye.
(2020) Calculation of Hydraulic Resistance During Filtration Drying of Raw Cotton //News of the National Academy of Sciences
of the Republic of Kazakhstan Series Chemistry and Technology ISSN 2224-5286. Volume 3, Number 441 (2020), 134 — 141.
https://doi.org/10.32014/2020.2518-1491.54

[17] Atamanyuk V., Gnativ Z., Kindzera D., Janabayev D., Khusanov A., Kaldybaeva B. (2020) Hydrodynamics of Cotton
Filtration Drying. Chemistry & Chemical Technology. 14.03:426-432 doi.org/10.23939/chcht14.03.426. (in Eng.).

[18] Aerov M. E., Todes O. M., Narinskij D.A. (1979) Apparaty so stacionarnym zernistym sloem: Gidravlicheskie i
teplovye osnovy raboty. M.: Himiya. ISBN: 31402-097-79. (in Russ.).

[19] Arun S. Mujumdar.(2015) Handbook of Industrial Drying Fourth Edition. LLC CRC Press is an imprint of Taylor &
Francis Group, an Informa business, US. ISBN: 978-1-4665-9666-5. (in Eng.).

[20] Gelperin N. L. (1981) Basic processes and devices of chemical technology [Osnovnye processy i apparaty himicheskoj
tekhnologii]. M.:Chemistry. ISBN: 31402-077-77. (in Russ.).

—— g4 ——



News of the Academy of sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[TpaBuna opopmMiieHUs CTaThU TSl Ty OJIUKAIIH
B )KypHaJIe CMOTPETh Ha CaiTe:

www:nauka-nanrk.kz

http://chemistry-technology.kz/index.php/en/arhiv

ISSN 2518-1491 (Online), ISSN 2224-5286 (Print)

Penakropsr: M. C. Axmemosa, /]. C. Anenos, A. Axmemosa
Bepcrka Ha kommbroTepe A.M. Kynveunbaesoii

ITonamucano B rreuats 03.12. 2020.
®opmar 60x881/8. bymara odcernas. [Ieuars — puzorpad.
9,1 .o, Tupax 300. 3aka3 6.

Hayuonanvnas akademus nayx PK
050010, Armamu, ya. [llesuenxo, 28, m. 272-13-18, 272-13-19



