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EJEKTPOIMIIYJIBCHA OBPOBKA KOHOIIJIAHOI'O BOJIOKHA AK IIJIAX 10
BUT'OTOBJEHHS EKOJIOT'TYHO BE3ITIEYHUX TOBAPIB TA PO3BUTKY IU3AVH-THAYCTPII

B pobomi nasedeno pesynomamu 00CniodceHb eneKmpoiMnyibCHoi 00pOOKU KOHONISHO20 80NOKHA 3 MEMOIO
BUAG/IEHHS MEXHONO2IYHUX XAPAKMEPUCTIUK BUXIOHOT CUPOBUHU 3 NPOMUCTIOBUX KOHONENb OJisk NOKPAUWeHHsL NPAOUTbHOL
30amuocmi. JJoCniodiceHHO 0CcoOnMUB0CmI KOHONIAHO20 B0JIOKHA 33 TIOTIOMOTOI0 MIKPOCKOIIYHUX Ta IHCTPYMEHTAIBHIX
JOCIIKCHD. PO32/1sIHYMO (Di3UKO-MeXaniuHi napamempu KOHONISHO20 KOMOHIHY NICs eleKMmpOoiMNYIbCHOL 00pOOKU.
3anpononosano ymoeu ROKpaujeHHs NpPsaOUuibHOI 30aMHOCHI KOHOWISHO20 B0JIOKHA. J[OCHIOMNCEeHHS HANpaeieHi Ha
RIOBUUEHHS eKONO2IYHOCII Ma KOHKYPEHMOCHPOMONICHOCME MeKCMUIbHOL npoO0yKYii, o8 a3aHi 3 pO3GUMKOM OU3AlIH-
inoycmpii

Knouoei  cnosa:  enexmpoimnyibcha — 00pobKa,  KOHOWJAHE  BONOKHO,  NPAOUNbHA — 30AMHICHb,
KOHKYDEHMOCNPOMONICHICIb MEeKCMUTbHOT NPOOYKYIL, OU3atH-IHOyCmpis.
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ELECTRIC PULSE TREATMENT OF HEMP FIBRE AS A WAY TO
MANUFACTURE ENVIRONMENTALLY SAFE GOODS AND DEVELOP THE DESIGN INDUSTRY
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The development of the design industry nowadays requires the use of environmentally friendly textiles in the
production of competitive and fashionable textile products. The fibre obtained from industrial hemp has great prospects
in this regard. Considering the fact that industrial hemp can be grown in Ukraine and many European countries, it does
not require large capital investments, and the value of its consumer characteristics is quite high compared to cotton - we
believe that research aimed at the production of cottonized hemp fibre by the method of electric pulse treatment is
economical promising and competitive. As a result of processing, the fibre is suitable for spinning and is a valuable textile
raw material. Electric pulse treatment can ensure the production of cottonized fibre, which is a valuable textile raw
material, following current market trends in the field of design. Available information on the electric pulse treatment of
hemp fibre is insufficient and needs more clarification. This especially applies to competitive textile products of Ukraine,
which can lead to global sales markets and open new paths in the design industry. Electric pulse treatment of hemp fibre
is an important process of preparing valuable textile raw materials. The fibre obtained from industrial hemp will ensure
the production of environmentally friendly textiles. Given the potential and high environmental friendliness of hemp fibre,
and its similarities with cotton fibre, it is currently worth determining whether industrial hemp fibre can be produced in
an economically competitive way. Since hemp and cotton fibre are comparable in performance, the production process
of both textile materials is appropriate to consider the interdependencies between the stages with key economic and
environmental considerations. Industrial hemp is a high-yielding crop in Ukraine and other countries, this inspires
optimism in the prospects of this research and the need to create environmentally friendly and competitive textile products
from hemp fibre. Nowadays, in the textile industry, issues related to the production of mixed yarn and the inclusion of
relatively cheap fibres of domestic origin - hemp and cotton - in the composition of the mixture are of great importance.
This is explained by the fact that fibre mixtures, different in properties, design, and structure, allow us to satisfy the often
conflicting market requirements for textile industry products. However, the technological process of obtaining yarn, the
quality, and the cost of the manufactured products largely depend on the composition of the selected mixture. Therefore,
the selection of the technological chain and the optimization of the parameters of the yarn production process must be
carried out in each case for each species individually. The fact that the specific weight of the cost of raw materials in the
price of finished yarn is 70-80% further emphasizes the need to optimize the technology of fibre mixing processes. One
of the ways to increase the spinning ability of hemp is the technological process of cottonizing hemp fibres. Instrumental
studies were carried out on an experimental installation for electric pulse treatment, the main part of which is a discharge
chamber with an electronic system, in which a powerful discharge is carried out and the process of destruction and
removal of encrusting substances from the fibre takes place.

Keywords: electric pulse treatment, hemp fibre, spinning capacity, competitiveness of textile products, design
industry.

IocTanoBka npodaeMu

Po3BuToK am3aiH - iHAYCTpil y Ham dYac TOTpedye BHKOPHUCTAHHS EKOJIOTIYHO YHCTOTO TEKCTIIIO Yy
BUT'OTOBJICHHI KOHKYPEHTOCIPOMOXKHOI Ta MOJTHOT TEKCTHIILHOT POAYKIIii. Benuki nepcrnekTuBy y 1boMy Ma€e BOJIOKHO,
OTpUMaHe 3 NPOMHUCIIOBOI KoHOIII [ 1-2]. BpaxoBylouu Te, 1110 NPOMHCIOBY KOHOIUTIO MO>KHA BUPOIIYBaTH B YKpaiHi, Ta
y 0ararbox €BpOINEHCHKUX KpaiHax, BOHA He TNOTpeOye BENMKUX KaIliTaloBKJIAJAeHb, a I[IHHICTh 11 CIOXXHBYMX
XapaKTepUCTHK € JIOCUTh BUCOKOIO Y TOPIBHAHHI 3 6aBOBHOIO, BBAXKAEMO TEPCIEKTUBHUM JIOCIIJDKEHHS CIIPSIMOBaHI Ha
BUTOTOBJICHHS KOTOHI30BAaHOTO KOHOIUISIHOTO BOJIOKHa E€KOHOMIYHO KOHKYPEHTOCHPOMOXKHHM —CIIOCOOOM — —
€JICKTPOIMITYIbCHOIO 00pOOKOT0, BHACIIJIOK SIKOTO OTPUMAEMO BOJIOKHO, IO MPUAATHE IS IPSIAUILHOTO BUPOOHHUIITBA
Ta € [IHHOI0 TEeKCTHJIBHOIO CHpOBHHOIO [1-2] .

3a gocinimKeHHsIMHU aBTOPiB [3] TeXHIUHI KOHOILT € BUCOKOBPOXKAHHOIO KYJIBTYpOIO 3 (B CepesiHbOMY) B 3 pasn
O1TBIIOIO KITBKICTIO METPUYHUX TOHH BOJIOKHA, III0 BUPOOIIIETHCA HA TeKTap 00pobiTKy. KpiM Toro, aBTOpH BiIMi4atoTh,
10 BUKOPUCTAHHS KOHOIUTI JO3BOJISIE 3HI3UTH BUTPATH, ITOB’sI3aHi 3 CLITBCHKOTOCIOAAPCHKOIO NisUTbHICTIO, HA 77,63% y
MOPIBHSHHI 3 0ABOBHOIO JUISl CEPENHIX 3arajbHUX BUTPAT Ha CLIbCHKOTOCIOAAPCHKY JISUIBHICTB 1 CepeHbOl OLIHKH

BpokaiiHOCTi. Pesynbratn nmocmimpkenss [3] cBiguark mpo Te, IO BOJOKHO IPOMHCIIOBOI KOHOIUI € €KOHOMIYHO



JKUTTE3MaTHUM 1 Ma€ TIOTEHITia OyTH OUIBIN €KOJIOTTYHO YHCTUM aJbTePHATUBHUM MaTepiaioM 0aBOBHI Y TEKCTHIIbHIM
MIPOMHUCIIOBOCTI [3].

ACOPTHMEHT TEKCTHIIBHOI NMPOIYKIIi1, [0 BUTOTOBJICHA 3 TPOMUCIIOBOI KOHOILTI, € PI3HOMAHITHUM 1 3 KOXKHUM
poxoM 30umemIyeThest [4- 5]. Ilpore, HEZOCTATHRO BiMOMOCTEH, IO CTOCYIOTHCS OCOOIMBOCTEH ENeKTPOIMITYIBCHOT
00pOOKH KOHOIUITHOTO BOJIOKHA, 3 SIKOTO MOKHA BUPOOIIATH Pi3HOMAaHITHY €KOJIOTIYHO Oe3IeuHy Ta KOHKYPEHTO3JaTHY
TEKCTHJIbHY MPOYKIIIO, 110 38 JOBOJIBHUTH CMaK1 HAlBUMOIVIMBIIINX MOJIHHIIb.

AHaJti3 0CTaHHIX zKepeJt

EnexrpoimmynscHa 00poOKa 3maTHa 3a0E3MEYNTH OTPHMAaHHS KOTOHI30BAHOTO BOJIOKHA, IMIO € IIIHHOIO
TEKCTHJILHOIO CHPOBHHOIO, JIOTPUMYIOUHCh aKTyaJbHUX TPEHIIB PUHKY B Tajy3i qu3aiiHy. HasBHI BimomocTi mpo
EJIEKTPOIMITYJIbCHY 00OpOOKY KOHOILISTHOTO BOJIOKHA € HEIOCTATHIMU Ta MOTPeOYIOTh O1ibIoro BUCBiTIeHHA. Oco0I1BO
IIe CTOCY€EThCS KOHKYPEHTOCIIPOMOXKHOT TEKCTHIIBHOT IPOIYKLi, Ika MOXe BUBECTH YKpaiHy Ha CBITOBI pHHKH 30yTy,
BiJKPUTH HOBI IIUTAXH B JU3aifH- iHIyCTpil [6- 8].

MeTo0 TpoBeleHOI POGOTH € IOCHIDKCHHS EJICKTPOIMITYIbCHOI OOpOOKHM KOHOILISHOTO BOJIOKHA, SIKa
3a0e3mnevye BUTOTOBJICHHS €KOJIOTIYHO YHCTOI TEKCTHIIBHOI MPOAYKLIi Ta CIPUATHME MOAANBIIOMY PO3BHTOKY IHU3aiiH-
iHaycTpii B YkpaiHi Ta 3a 1i MexaMu.

BukJiax ocHoBHOrO Marepiany

EnekrpoimiryinbcHa 00poOKa KOHOIUITHOTO BOJIOKHA € BOXKIMBHM IIPOLIECOM IMIATOTOBKH I[IHHOT TEKCTHIIBHOT
CHPOBUHH. BOJIOKHO, 1110 OTprMaHe 3 IPOMHUCIIOBOT KOHOILI, 320€311eUUTh BUTOTOBJICHHS €KOJIOTIYHO YUCTOTO TEKCTUITIO
BpaxoBytoun moreHIial Ta BUCOKY €KOJIOTTYHICTh KOHOIUITHOTO BOJIOKHA, CXOXICTh 3 OABOBHSIHUM BOJIOKHOM, Hapasi
BapTO BU3HAYUTH, YA MOXKHA BUPOOIATH MPOMHCIIOBE KOHOIUISHE BOJIOKHO E€KOHOMIYHO KOHKYPEHTOCIPOMOKHHUM
cnoco6oM. OCKUTBKY BOJIOKHA KOHOIUTI Ta OaBOBHU € MOPIBHSHHUMU 32 MPOAYKTHBHICTIO, POLIEC BUPOOHUIITBA 000X
TEKCTHJILHUX MaTepiajiB MOPiBHIOETHCS, 00 BpaxyBaTH B3a€EMO3aJICKHICTh MiXkK €TallaMy 3 KJIFOYOBUMU EKOHOMIYHUMHU
Ta eKOJIOT1YHUMH MipKyBaHHSIMH. [IpOMHCIIOBI KOHOILTI € BUCOKOBPOXAIHOO KYJIBTYPOFO B YKpaiHi Ta B iHIIKMX KpaiHax,
e BCelsl€ ONTUMI3M Y HEPCHEeKTHBHICTh IAHOTO MOCIHIIKEHHS Ta MOTpedy y CTBOPEHHI EKOJOTiYHO YHCTOI

KOHKYPEHTOCIIPOMOXKHOT TEKCTHIILHOT IMPOJYKILIT 3 KOHOILJISTHOTO BOJIOKHA.

Ha croromuimHiii JeHP B TEKCTWIBHIM IMPOMHCIOBOCTI BaKIMBE 3HAYCHHS MAlOTh IHTAHHSI, TOB’s3aHi i3
BUPOOHHUIITBOM 3MiIIAHOT ITPSDKI, BKIFOYEHHS 710 CKJIaTy CYMIIIl BIAHOCHO JCHICBHX BOJIOKOH BITYUM3HSIHOIO [TOXO[KCHHS
— KOHOIEIb 1 0aBOBHH. Le TOSCHIOETHCS THM, 110 CYMIillli BOJIOKOH, Pi3HI 32 BJIaCTHBOCTSIMH, JH3AMHOM 1 CTPYKTYPOIO,
JTO3BOJISIFOTH 33JOBOJBHATH YacTO CYNEpEWINBI BUIMOTH PHHKY IO BHPOOIB TEKCTHIHHOI MpoMuCIoBOCTi. [IpoTe Bix
CKJIaqy BHOpaHOi cyMmimii 0araTo B YoMy 3aJIe)KUTh TEXHOJOTIYHHHA MPOIleC OTPUMAaHHS MPSIKi, SIKICTh 1 cOOIBapTICTh
MPOJYKIIT, sIKa BUITyCKaeThCst. ToMyY BUOIp TEXHOJIOTIYHOTO JAHIIF0’KKA Ta OTNITUMI3ALliI0 TTapaMeTpiB MPoLeCy OTPUMaHHS
npsDKi HeOOX1THO 3MIHCHIOBATH y KOXXHOMY OKPEMOMY BHITQJKY JJIS KOXKHOTO Buay. Ta oOcTaBHHA, IO MUTOMA Bara
BapTOCTi CHPOBUHH B COOIBapTOCTI TOTOBOT mpsiki ckianae 70—80% e OibIe MiAKPECoe HEOOXiHICTh ONTUMI3AIIiT
TEXHOJIOT1] TIPOIIECiB 3MIITyBaHHS BOJIOKOH.

OmHuM 13 NUBIXIB MIABUIICHHS MPSAMIBHOI 3laTHOCTI KOHOIENh € TEXHOJIOTIYHWUH TpoIlec KOTOHi3allil
KOHOIUITHUX BOJIOKOH.

KoToHnizalis - me TexXHOJOTiYHA Omepallis, sKa € CKIaJOBOI0 YaCTHHOIO MPOIECY IMiJrOTOBKA KOHOIUITHUX
BOJIOKOH 10 TPSIIHHS 1 3aCTOCOBYETHCSA IS iHTEHCH(OIKalii Mpolecy MOAUTy Ta YKOPOYSHHS BOJIOKOH, a TaKOX
BUIAJICHHS 320y THIOIOYHX JOMINIOK. 3aBASKH [[bOMY KOHOIUISIHI BOJIOKHA CTAKOTh IPUIATHIMH JIJIsl BAKOPUCTAHHS 1X B
CyMilllax 3 iHITMMH BOJIOKHAMU 3 METOIO OTPUMAHHS IPsKi HAa YCTaTKyBaHHI 0aBOBHOIPSAMIBHAX BUPOOHUIITB.

IIpote, mis TOTO, MO0 OTPUMATH KOHOILISHE BOJIOKHO, MPHUIATHE 0 BUKOPHUCTAHHS Y TOTOBHUX BHPOOAxX y
CyMiIi 3 iHIIMMH BOJIOKHAMHM, HeoOXinHa #Horo momepeaas oopodka. OxHUM i3 croco6iB Takoi 06poOKku Moxke OyTH
(hisuKo-MeXaHiYHA KOTOHI3aIlisl KOHOIUITHUX BOJIOKOH CIICKTPOIMITYJbCHAM CIIOCOOOM, TICIs SKOi BOJIOKHO CTa€

NPUIATHUM JI0 TPSAIHHS, IHTEHCHU]IKYEThCSI TpOLeC NOAPIOHEHHsI Ta YKOPOUYBAHHS BOJIOKOH, a TaKOX BHJIAJICHHS



CMITTEBHX JOMILIOK. 3aBASKH I[bOMY IIPOLECY KOHOIUITHE BOJOKHO CTa€ NPHUAATHUM [UII BUKOPUCTAHHS HOTO B
0araTOKOMITOHEHTHHX CyMiIax.

CyTHICTh €CHOCO0Y ENCKTPOIMITYIbCHOT 0OPOOKH KOHOIUISTHOTO BOJIOKHA IOJISITAE B TOMY, IO €JICKTPHYHHIMA
PO3psia y BOAL, SIKa BUKOPUCTOBYETHCS SIK 3aCi0 MepeTBOPEHHS €HEepril, MPU3BOANUTS JI0 TPOLECIB PyHHYBaHHS Ta 3MIHHA
(hi3uKO-MEeXaHIYHIX BIACTHBOCTEH BOJOKHHUCTHX MaTepiamiB. B pesynprari BimOyBaeThCs IOTOHIICHHS BHXIiIHOTO
MPOAYKTY, 3MEHIICHHsI HOrOo JOBXHHU Ta PO3PHBHOIO HaBaHTa)xeHHA. [Ipu 1boMy pO3ILEILIIOIOTHCS 1HKPYCTYHOUi
peyoBUHH (TIEKTUH Ta JITHIH).

B ocHOBy MexaHi3My pyHHYBaHHS JITHIHY B ITyYKaxX KOHOIDITHOTO BOJIOKHA ITOKJIAJCHA TilloTe3a Ipo Te, II0
MiJ BIJIMBOM IMiIBOJHUX E€JEKTPUYHUX PO3PSAIIB BifOyBaIOTHCSA XIMIKO-MEXaHI4HI HPOLECH, IO HPHU3BOIATH IO
BUHHMKHEHHS XIMIYHUX PEaKLii 3 BUAAJICHH JIIrHIHY 1 IIEKTHHY Ta MEXaHIYHOTO ITOIIKO/KEHHS TIOBEPXHI BOJIOKHA.

JlocimKeHHS eJIeKTPOIMITYILCHOT 00POOKH KOHOIUITHOTO BOJIOKHA MTPOBOIMIIN 32 JOMIOMOTOK MIKPOCKOMIYHIX
Ta IHCTPYMEHTAIFHUX JOCIHiIKeHb. MexaHi3M eJIeKTPOIMITyIbcHOI OOpPOOKM KOHOIUITHOTO BOJIOKHA JJOCIIIKYBall
eKCIIePUMEHTAILHUM METOIOM y XiIMi4HIiH JabopaTopii HayKoBO-OCIiAHOTO mignpueMcTBa «IHTerpam y M. Kuis.

CyTHICTh METOy MIKPOCKOIIIYHOTO JOCIIKEHHS ITOJIsIraa y BU3HAYEHHI BiJICOTKOBOTO BMICTY I'PYIT BOJIOKOH,
SKi MICTSATh Pi3HY KUIBKICTH KOTOHI30BaHMX BOJIOKOH (Bim 1 mo 15) Ta 3MIHIOIOTBCS B 3aJISKHOCTI Bi PEXUMY
eNeKkTpoiMIyIscHOT 00poOku Big 2000 mo 3500 mukmiB.

J1y1st BU3HA4YEHHSI KITbKOCTI €JIEMEHTapHHUX BOJIOKOH Y TPyIax BUKOPHCTOBYBABCSI OPTOCKOMIYHUI OKYIISIp, a JJIs
MPOEKTYBAHHS 300paKeHHS MOMEPEYHOr0 3Pi3y BOJIOKOH Ha (POTOILTIBKY — (DOTOOKYIISP.

JlocmimKeHHST TPOBOIIUTUCS 3a JOMOMOTO0 0ioJoTigHOTO Mikpockomy Mapku MBP-1, mpusHavueHoro s
BUBYCHHS ITPO30PHX 00'€KTIB Y 3BUUAIHOMY MPOHHKAIOUOMY CBITII.

[Tix MiKpOCKOIIOM Bi3yasibHO IMiApaxoByBajacsi KUIbKICTh €IEMEHTAPHHUX BOJIOKOH B Iy4Kax Ta iX BiZICOTKOBHIA
Bmict (Pumc.l). JocmimkyBamm 1Mo OecsATh MiKPOCKOIIYHUX 3pi3iB BOJIOKOH, OTPHUMAaHHX NPH PI3HUX peKAMax
eJIEKTPOIMITYJIbCHOI 00pOOKH, 110 3abe3nedye 95% noBipdy WMOBIPHICTb AOCIHIIKEHb, KA IPUHHATA B TEKCTHIIbHIN

MPOMHCIIOBOCTI.

Pucynox 1 — ITigpaxyHOK KiJIbKOCTI BOJIOKOH B ITy4Kax

MiKpOCKOITiYHI JOCTI/KEHHSI CTYIEHs pO3MICIUICHHS KOHOIUISHOTO BOJIOKHA, SKE MiJJadd KOTOHi3aIlil,
MPOBOJIAIIA HACTYITHUM YMHOM. JIJis1 OI[iHKK €()eKTUBHOCTI MPOBECHHS MPOIECY KOTOHI3aIlil KOHOIUISIHOTO BOJOKHA
Oy/i0 BHUKOPHUCTAHO CBITJIIOBY MIKPOCKOIIIO IONEPEYHHUX 3pi3iB BOJIOKOH. 3TiJHO 3 IIMM METOIOM TOHKHI Iy4YOK
JOCIIUKYBaHUX BOJIOKOH, IONEPENHBO 3JIeTKa CKPYYCHH Bpy4YHY, MPOTATYIOTh IETJCK IIBEHHOI HHUTKH Yepe3
HEBENIMKWH KPYIIMH OTBip B TOHKIH MeTaneBiii IUlacTWHI. B pe3ymsraTi Imy4oK BOJIOKOH 3aTHUCKA€THCS B
MEPHEeH/MKYIIPHOMY OTBOPI MuiacTuHH. KiHIli my4Yka BOJIOKOH, SIKI BUCTYIaIOTh, 3pi3al0Th OPUTBOIO 3 000X OOKIB Ha

piBHI actuny. [InacTHHKA 3aKIaia€ThCs Y MIKPOCKOII JJIs MIEPETVIsAY MOMEePEYHOro 3pi3y Y BiIOMTOMY CBITIIL.



[HCTpyMEHTaNbHI TOCTIHKEHHS TPOBOAMINCH HA €KCIEPHUMEHTAJbHINA YCTaHOBII JUIS €IEKTPOIMITYITbCHOT
00pOOKH, OCHOBHOIO YaCTHHOIO SIKOT € PO3psHAa KaMepa 3 eIEKTPOHHOIO CHCTEMOIO, Y SIKill 3IiHCHIOEThCS TIOTYKHUH
po3psin 1 BigOyBa€eThCs Mpoliec pyHHyBaHHS 1 BUAAJICHHs IHKPYCTYIOUYMX PEUYOBHH 3 BOJIOKHA [9].

B stxocTi po00v0TOo CepemoBHINa B IPOIIECi eKCIIEPIMEHTY BHKOPUCTOBYBAJIACH TEXHITHA HEMIPOTOYHA Boza 6e3
migirpiBy i 6e3 3acToCyBaHHS XIMIYHHX pEYOBHH. B OCHOBI OOpOOKHM KOHOIUITHOTO BOJOKHA BHKOPHUCTOBYBABCS
NPUHLHIT MOTYKHOTO EJIEKTPUYHOTO PO3PSIY B PiJHHI, B SIKY 3aHYPIOBaIN 00poOIIOBaHEe KOHOIUISIHE BOJIOKHO.

Po3psitauii TeXHOMOTIUHMH OJIOK, SKHH MICTUTB po0OOUi €IeKTPOIHI CUCTEMH, IPU3HAYCHUI 1JIsI IEPETBOPEHHS
eJIEKTPUYHOI €HEepTii B iHII BIIU eHeprii Ta nepenadi ii Ha 00'ekT 00poOku. ['eHepaTop iIMIYITBCHUX CTPYMIB (IKEpero
JKUBJICHHS) 3a0e3levuye MepeTBOPEHHS EJNEeKTPUYHOI eHeprii A (GopMyBaHHS HOTY)KHOTO PO3PSAIY DIMHH, B SKY
3aHypeHe BOJIOKHO. [Ipu npoMy po3psiAHHMIA KOHTYD 3B'si3y€ pO3PSIHUN TEXHOJOTIYHUH OJIOK 3 JKEPEJIOM JKUBJICHHS.
Bnok 0OCHOBHHIX NIPHCTPOIB CITy)KUTH AJIS IIEPEMILIICHHST OPTaHiB, SKi BUKOHYIOTH 00poOKy Ta poO09oro cepenoBHIIa,
0JI0K JOIIOMIXXHHX TIPUCTPOIB CIY>KUTb [T 3aBaHTA)KCHHS TA BUBAHTa)KCHHS BOJIOKOH KOHOTIEJIb Ta BUTAJICHHS BiZIXOIIB
nepepoOKH.

O0'egHaHMI OJIOK YIIPaBITiHHS KOOPIUHYE POOOTY TeHEepaTopa iMITyIIbCHUX CTPYMIB 1 TEXHOJIOTIYHOTO TIPOLECY
KOTOHI3aIlil B 3a[JaHii MTOCTiTOBHOCTI. BIIOK TOMOMIKHUX CHCTEM NPH3HAYCHUH AJIs TPAaHCIIOPTYBAaHHS Ta pereHepartii
po06OYOT piAMHY Ta BUKOHAHHS KOHTPOJIBHUX (PyHKIIIH.

OCHOBHUM TEXHOJIOTIYHUM BY3JIOM, IO CTAHOBUTH OCHOBY OOJNIAHAHHS IUIS €JICKTPOIMITYJILCHOI 00pOOKH
BOJIOKHA KOHOTIENb, € PO3psAHA Kamepa 3 eNEKTPOTHOI0 CHCTEMOI0 - MeTaleBUi KyO posmipom 350x350x350 mm3 3
orsimoBUM BikHOM. O0'eM kamepu ctaHOBUTH 30 11. PoGounM cepenoBuIieM BiIIOBITHO 10 BUMOT pecypco3depirardoi
TEXHOJIOTI] BHKOPHCTOBYETHCSI BOJOIPOBINHA BOJA. YCTAHOBKY YKOMIUIEKTOBAHO IPOMHUCIIOBUMH €JIEMEHTaMH
oOnagHaHHS.

EnexrpoimMnynscHa ycTaHoBKa [9] mpamoe TakmM umHOM. OOpoOiroBaHa mapTis BOJOKHA Macol 5 Kr
3aBaHTaXKYETHCS B TEXHOJIOTIYHUI PO3PSAHUI OJIOK 1 PO3TAILLIOBYETHCS B 30HI CIIOCTEPEIKEHD Yepe3 oI J0Be BiKHO. J{i1s
3[ifiCHeHHST Tpoliecy 0OpOOKH BOJIOKHA €JIEKTPUYHUMHU PO3psiaMu OJIOKY IMyJbTa yNPaBIiHHS HMPOBOJUTHCS 3aIlyCK
TeHepaTopa IMITYJIILCHUX CTPYMIB.

VY mporeci IpoBeAeHHs eKCIIEPUMEHTIB eNIeKTPOTEXHIYHI TapaMeTpy PO3PSAHOI0 KOHTYPY YCTaHOBKH MOXYTh
3MIHIOBAaTUCH Yy miama3oHi: Hanpyra Ug 3apsimy Oatapei xonzaencatopis Bix 14 no 50 kB; emuicts Bix 0,5 10 3 Mk®;
4acToTa MPOXO/LKEHHS iMITyJIbeiB v Bix 0,5 1o 5 I'i; paziyc 3akpyriaeHHs BiCTps IO3UTUBHOTO €NEKTPOAA I'e BiZ 5 10 OMM.
[HIYKTHBHICTH PO3PSIHOTO KOHTYPY cTaHOBHTE L 3,4 MKI'H. 3amacHa eHepris po3psaaHoro KOHTYpY Wo 3MIiHIOETBCS Bif
100 no 2000 [Tx. JIoBxkKHa MiXKEJIEKTPOAHOTO IPOMDKKY lpm 3HaxoauThes B Mexkax Bij 10 1o 35 mm (i3 ypaxyBaHHAM
MUTOMOTO OIIOpy pobodoro cepenopumma = §...15 OM'M, HE0OXiMHOTO AT 0OpPOOKH BOJIOKHA KOHOILT).

3MiHa HaIlpyTH IMITyJIbCYy B 3aJJaHOMY JAialla30Hi POBOJUTHCS 32 JOIOMOTOI0 OJIOKY JOITOMIKHHUX MPUCTPOIB.
[Tpouiec BHIAJEHHS IHKPYCTYIOUMX PEYOBHH 3 KOHOIUITHOTO BOJIOKHAa KOHTPOJIIOETHCS 4epe3 OrJIsiIOBE BIKHO 3a
JIOTIOMOTOI0 JIaMITH, IO MpocBiuye. Ilicist 3aBepmieHHs mpoilecy BHUAAJISHHS I1HKPYCTYIOUMX PEYOBHH OJIOKOM
JIOTIOMDKHHMX CHCTEM IPOBOJAWTHCS 3aMiHa poO0uOi PiMHM 3 METOI0 BHJIAJICHHS NMEpepoOKH BIIXOMIB i3 NMOBEPXHI
BOJIOKHa.

[Ticna 3akiHYEHHS MPOLECY ENEKTPOIMITYyIbCHOI 0OpPOOKH BOJIOKOH KOHOTETHh OJOKOM OCHOBHHX IIPHCTPOIB
MPOBOJIUTHCS] PO3BAHTAXEHHS PO3PSTHOTO TEXHOJIOTYHOTO OJIOKY, 3 SIKOTO BHIIY4a€ThCsl 00po0IeHa mapTist BOJIOKHA.

B pesynprari Takoi 0OpoOKHM BifOyBa€TbCs PO3MICIUIEHHS KOMIUICKCHHX BOJIOKOH Ha €JIEMEHTapHi 31
30epeXeHHAM LITICHOCTI IEII0JIO3HOI CKIIaJ0BOi BOJOKOH. [ KOTOHI3alii BUKOPHCTOBYBAIN MAapTii0 KOHOIIISTHOTO
BOJIOKHA TICJISl TIEPBHHHOI IepepoOKH B yMOBaX HAayKOBO-EKCHEPHUMEHTANbHOI tabopartopii. KinekicTe BOJIOKHa, SIKE
nisrano oopoOri craHoBmia 50 Kr.

3 MeTo0 pyHHYBaHHS 1 BUJQJICHHS IHKPYCTYIOUHMX PEYOBHH 3 IOJAJIBIIUM ITOJIOM TEXHIYHUX BOJIOKOH HA
eJIeMEeHTapHi, BUX1JIHI BOJOKHA i IaBATHCS €JIEKTPOIMITYIbCHIH 00pOOIIi Y BOJHOMY CEPEIOBHIIII 3 KUTBKICTIO IMITYJIECIB
esrekTpuuHoro po3psiay 2000, 2500, 3000, 3500. Yac BBy €JIEKTPUYHUX PO3PSIIIB HA BOJIOKHO BU3HAYAIOCS BUXOSYH

13 CIIIBBIIHOILIIEHHS:
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BinmoBigHO 10 IbOT0 Yac 00pOOKH BOJIOKHA B KaMepi ckiiaB 15 xB.

TexHoJMOTIUHNI PEXUM ENEKTPOIMITYJILCHOI 0OpOOKH KOHOIUISHOTO BOJIOKHA, KW OOpaHO BIiINOBITHO /10
MPOBEJCHUX TEOPETHYHHX Ta KCIIEPUMEHTAIBHUX JOCIIHKEHb MPOLECy EIEeKTPOIMIYIbCHOTO BIUIUBY HA BOJIOKHHUCTI
CTPYKTYpH Ta MpeAcTaBiIeHuH y Ta0m. 1.

VY mporieci eneKTPOIMITyILCHOI 0OPOOKH KOHOIUISTHOTO BOJOKHA €MHICTh KOHIICHCATOpA, YaCTOTa IMITYJbCIB,
JIOBXKHHA MEXKi eNeKTPOTHOro (PO3pSAAHOr0) MPOMDKKY 3alMINANvCsS HEe 3MIHHUMH. Pe3ynbraté BH3HAYCHHS

TEXHOJIOTIYHOTO PEKUMY EIIEKTPOIMITYIbCHOI 00pOOKH KOHOIUIIHOTO BOJIOKHA HaBe/IeHI B TaOmuIi 1.

Tabmuus 1
TexHOJIOTiYHMI PesKUM eJ1eKTPOiMITyJIbCHOI 00POOKH KOHOIISTHOT0 BOJIOKHA
. Joxu
€MKICT YactoT . . Temmnepary

Hampyr Kinpkic |Ha po3psaHOro

b KOHAEHCcATOpa |a iMHYJ'ILCiB I'm, . . . pa pO60‘10FO

aU, xB Thb IMITYJIBCIB, N OPOMIKKY  lpn,
C, Mmx® (imMm./cek) cepenosumia t, °C
MM
2000 -
34-38 0,5 3 20 30-40
3500

JocikeHHST CTPYKTypH KOHOIUISHHX BOJIOKOH Ha €JIEMEHTApHI MICII eJIeKTPOIMITYIbCHOI OOpOOKH mpH
pi3HHMX pexuMax oOpoOKH MojArajno B HacTymHomy. Bin 30 »xMeHb TimaHoro abo 4ecaHOro BOJIOKHA IOPIBHIOBAHUX
MapTi, BiMiOpaHKX 3 Pi3HUX MiCIlb, BLATUISIIN MaJICHbKI TIPSAOYKH. 3 KOKHOI TIPSIOYKH, BOJIOKHA B SIKUX PO3IIOILISIIIHCS
3a Tpymamu, poOWIH MmorepedHi 3pi3n. I1ix MIKpOCKOIIOM MipaxoBYBaJH €IeMEHTAapHI BOJIOKHA B TPyIax, KUTBKICTh
SIKMX 3MIHIOBaJIacs 3aJIe)KHO BiJl KUTBKOCTI IMITYJIbCiB 0OpOOKH 1 ckiiamasa Bif 1 10 9 BOIOKOH.

B pesynbraTi NpoBeEHUX NOCHIIIKEHb HAMH OyJI0 BCTAaHOBJICHO, 110 HAHOUTHII e()eKTMBHUM 1 €KOJIOTTYHO
0e3meyHrM CrIocoOOM KOTOHI3aIii Ha ChOTOHI € CIOCIO eIeKTPOIMITYIBCHOT 00POOKH KOHOIUISTHOTO BOJIOKHA. ToMmy st
OTPUMAaHHS KOHOIITHOTO KOTOHIHY OYB MPUHHATHI 1Ie cociO.

EnexrpoimnynbcHa 00poOKa KOHOIUITHOTO BOJIOKHA BiMOYBAE€ThCS 3aBIASKH IMIYJIBCHOMY EJIEKTPUIHOMY
pO3psily B PiJHHI, SKMH € IMPOIIECOM 3 BEJIMKOIO KOHIEHTpalieto eHeprii. Haltuacrinie BUKOpHCTOBYBaHUI Jliana3oH
pobouoi Hanpyru Bix 34 kB no 70 xB.

Bapiroroun ¢izuuHi mapameTpu nporecy KOTOHi3amii, pe:KMMH, BUJ] BUIIPOMiHIOBAa4iB MOKHA JIOCSITTH ITIOBHOTO
a00 4YaCTKOBOTO BHJAJCHHS IHKPYCTYyIOUMX pedoBwH. OmHAaK TpU I[bOMY HEOOXiJHO JOAAaTKOBO KOHTPOJIOBATH
TPHUBAJICTh Ta IHTEHCHBHICTH JIii HA BOJIOKHO (pi3UYHUX MPOIIECIB, OO HE NOIMYCTUTH PYHHYBaHHS [IEITFOJIO03H.

@di3uuHa MOJIENb ENEKTPHYHOTO PO3PSILy B PiAMHI Ta MEXaHi3M pyHHYBaHHS 3/I€pPEBEHIINX CTIHOK POCIMHHUX
KJIITHH I0J1srae B HACTYMHOMY. Hanpyra, sika nepeBHIIy€ Hanpyry MpoOUBaHHS 1IbOTO CEPEIOBHIIA Ta MPHUKIIAJICHA 10
Hapy €JEeKTPONiB, 3aHypEeHHX B CIIAOKHMH ENEeKTPOINIT, BUKJIMKAE IIOTYXHUH eNeKTpuyHud po3psa. Enepris, mo
YTBOPIOETKCS, PO3IrpiBae peduoBUHy piguHU 10 Temreparypu (15 —40) - 103 K, a tuck nigHiMaeTsest 1o (3 —10) - 102
MIla, TO6TO BOIHO-BOJIOKOHHOMY CEPEOBHIIY IEPEIAETHCS BUCOKUI THUCK IUIa3MH, Ii/T Ai€10 SKOi BOHA CTHCKAETHCS.

ITpn uboMy y BOJNOKHHCTOMY MaTepiaji BUHMKAE CKJIaJHMH HAaNpy>XCHUH CTaH, SIKMH MOXKE BHKJIMKATH pi3HI

BUJIM pYHHYBaHb, NPOOJICHHS TOIO. B pe3ynbTarti BOJIOKHO 3BUIBHSETHCS BiJl CYIyTHIX PEYOBHH.



B pe3ymnbraTi 00poOKH 30UTBITYETHCS IHTEHCHBHICTH ITOAPIOHEHHS KOMIUIEKCHOTO BOJIOKHA IO €JIEMEHTAapHUX
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BOJIOKOH, II[0 CTBOPIOE TIEPEYMOBH Il OTPUMaHHS O1JIbII TOHKOT, pIBHOMIPHOT Ta SIKICHOT 32 CTPYKTYPOIO TPSIKi.

HeoOxiqHo Big3HAYMTH, 1110 HaBITH IPH 00pOOI Y BOMHOMY CEpPEIOBHIII TEXHIYHOTO KOHOIUISTHOTO BOJIOKHA Y
2000 iMITyJBCIB €IEKTPHYHOTO PO3PSLY Y AOCIIKYBaJIbHOTO 3pa3Kka CIIOCTEPIraeThCs 3MiHA Y CTPYKTYpi BOJIOKHA Ta
YTBOPEHHSI €JIEMEHTapHHUX BOJIOKOH.

@D0TO3HIMKH 3pi3y TEXHIYHOTO KOHOIUITHOTO BOJIOKHA, SIKE IMiAJsrano oOpoOIi y BOIHOMY CEPEIOBHILI MpH
2500 iMmynbcax eJIeKTPUYHOTO PO3PSAY, CBITYHUTH IIe MPO OUTBIN 3MIHH Y CTPYKTYpi BOJIOKHA Ta YTBOPEHHS OLTBIIOT
KUTBKOCTI €JIeMEHTapPHUX BOJIOKOH.

@®0TO3HIMKH 3pi3iB TEXHIYHOTO KOHOILISIHOTO BOJIOKHA, sIke 00pOOIISIIN y BOAHOMY CepEIOBHILI IIPH IMITyJIbCax
enexkrpraHoro po3psmy 3000, 3500 Takox cBigYaTh Mpo 30UTBIICHHS KITBKOCTI €IeMEHTapHUX BOJIOKOH i3 301IbIIICHHSIM
IMITYJIBCIB €JIEKTPUYHOTO PO3PSIY.

JlocuimpKeHHs i1 MiKpOCKOIIOM IOTIEPEUHHX 3pi3iB KOHOIUISTHOTO BOJIOKHA ITICJIS €JIEKTPOIMITYIILCHOT 00pOOKH
NPU PI3HUX PEKUMaX TaKOX ITPOBOIMIIH MiAPAXYHKOM €JIeMEHTApPHUX BOJIOKOH Y TPyIax, KiIbKICTh SKUX 3MiHIOBAJIaCh
B 3aJICKHOCTI BiJl KUTBKOCTI iIMITYIIECiB 00OpOOKH. 32 OTpHMaHUMU €KCIICPUMEHTAIbHIMH JTaHUMH ITOOYIyBau rpadiku
PO3MOIiTY BOJIOKOH Y TPpyIax miciisi 00pOOKH KOMITJIEKCHUX BOJIOKOH KOHOTIEIh €JIEKTPOIMITYIIbCHUM PO3PSIIOM.

I'padiuna imrocTpamis pe3yasTaTiB MPOBEICHNX TOCIIIKEHD 300pakeHo Ha pHcC. |, skuil BimoOpaskae po3moin

BOJIOKOH y TpyHax Iicist ix oOpoOku.

Puc. 1. I'padikn po3noaisy BOIOKOH y rpynax B 3aJIe;KHOCTI BiJl KiJIbKOCTI IIMKJIIB €J1eKTPOiMIyJIbCHOT

00poOKuU

Ha pucynky 1 npezncraBieHo rpadiku po3noiy BOJIOKOH y TPyNH MPH Pi3HIH KiJIBKOCTI IMITyJIbCIB 0OpOOKH.
3okpeMa, rpadik 1 mokasye po3momia BoJIOKOH y rpynax micist 2000 immynbeiB 06pooku: rpadik 2-micis 2500 iMImynbeiB
00po6kwm; rpadik 3- micast 3500 iMmynbciB 00pookw; Tpadik S- mpu 3000 iMmynsciB 00poOKH.

ITpu KiTBKOCTI IIMKJIB €JIEKTPOIMITYJILCHOT 0OpPOOKH KOHOIUISTHOTO BOJIOKHA, piBHIHA 500 iMIysbciB, 3pa3ok Ne2

MICTHTh YBECh Aialla30H TPYI BOJOKOH. IIpM mbOMY BiZCOTKOBHI BMICT TPYIl BOJOKOH, SIKi MICTATh 4 BOJNOKHA, €



HaOuThIIM Ta ckianae 22%. Hactymauit pexknm oOpoOKM KOHOIETh Ha €JIeKTPOIMITYIIbCHIN ycTaHOBII ckiaB 1000
IUKITIB — 3pa3ok Ne3. I3 BizyanmpHOTO aHaIi3y MIiKpO3pi3iB BCTAHOBICHO, IIO MPH IIHOMY PEXHMI IMOCIITIOETHCS BILUTUB
€JIEKTPOIMITYJIbCHOI OOpPOOKM Ha CTYMiHb PO3IICIUICHHS BOJIOKHA. 3 JiarpaMu pO3IMOJTY €JIeMEHTApHUX BOJOKOH B
rpynax (puc. 1) BUAHO, IO TP EIEKTPOIMITYNIbCHIN 00poOmi inTeHcuBHICTIO 1000 IUKIIIB MOMITHO 3MEHITYETHCS
KUTBKICTB TPYII, IO MICTATH Bix | 70 7 BOIOKOH, a TPYTH, IO MICTATH 1O 8 1 9 BOJIIOKOH, pO3MICTIMINCEH e Ha APiOHIII.
B pe3ynbrari 00poOku HaiiOinbla KUIBKICTb TPYH MICTUTB 1O 2 1 3 BOJIOKHA, 1110 BiANOBIAHO ckiagae 26 i 34%.

Jns monanbIioro BUBYEHHS XapakTepy 3MIHM CTPYKTYpU KOHOIUITHHX BOJIOKOH Ha eNeKTPOIMITYJIbCHIH
YCTaHOBII iX mignaBanu o6poOri npu 1500 nuKIIiB eNeKTpUIHNX Po3psniB — 3pa3ok Ned. TIpu mpoMy pexiMi KUTBKICTh
TPy, SIKi MICTATh 10 2 BOJIOKHA, 30inbmmtacs i ckiana 40%. Ilpu pexumi 00poOku 3 iHTeHCHBHICTIO, piBHOIO 2000
LUKJIB — 3pa3ok NS5, B MIKpDOCKOIIYHHX 3pi3ax CIIOCTEPIraloThes TPYITH, SKi MICTSTh TiIbKH Bi 1 10 4 BOJIOKOH. 3 HUX
HaWOUTBIINH BiICOTOK CKIIQAAI0Th TPYIH, IO MICTATH 2 BonoKHA (42%). IIpu pexumi enekTpoiMimynbcHOi 06 poOKn 3
IHTCHCUBHICTIO, piBHOO 2500 1mKIiB — 3pa3ok Ne6, crmocrepiraeThCsi HaWOUTbIIa 3MiHA CTPYKTYpH, a OTXke M
PO3LICTUTIOBAHHS KOHOIISIHUX BOJIOKOH Ha €JIeMEHTapHi. Y JOCIIKYBaHUX 3pa3Kax € IPyIH, sKi CKIafaaThes 3 1, 2 i
3 BOJIOKOH, iX BMICT gocsirae 48%.

BisyanpHe nocmiKeHHS MIKPOCKOIIYHUX 3pi3iB KOHOIUITHIX BOJIOKOH, OTPAMAaHUX IICHS eIEKTPOIMITYTECHOT
00poOKH 3 Pi3HOIO MIpOIO IHTEHCHBHOCTI, MIATBEPAMIA IPUHHATY paHille TinoTe3y Mpo 3MiHy CTPYKTypH BOJIOKOH B
pe3yJIbTaTi TaKOi 00POOKHU Ta 30UTBIICHHS KIJIBKOCTI €ICMEHTAPHUX BOJOKOH.

BcranoBieHo, 0 HaiiOiIbII €PEeKTHBHUM € PEKUM EIEKTOPOIMITYIECHOI 00pOOKH BOJOKHA, SIKHHA CTAHOBHTH
2500 iMIynbCiB eNEKTPUYHHUX PO3PSIiB Ta MO3BOJSE OTPHMATH KOTOHI30BaHE KOHOIUISHE BOJIOKHO i3 HAHOIIBIIONO
3MIHOIO Y CTPYKTYpi, CIPHYMHEHOIO PO3IIEIUICHHSIM KOMIUIEKCHOTO TEXHIYHOTO BOJIOKHA Ha €JIEMEHTApHI BOJIOKHA. Y
ux 3paskax 48% CTaHOBIATH TPyIH i3 BMICTOM 1,2 Ta 3 BOJIOKHA, IO CTBOPIOE MEPEAYMOBH OTPHUMAHHS TOHKOI Ta
PIBHOMIPHOT 32 CTPYKTYPOIO TPSTKI.

[Ipore TinbkM Ha mifcTaBli MIKPOCKOMIYHHMX 3pI3iB NpO 3MiHY Y CTPYKTYypi BOJIOKHA, sKa CIPUYHMHEHA
PO3LICTUICHHSM KOMIUIEKCHUX BOJIOKOH Ha eJIEMEHTApHI, HE MOYKHA CYJUTH TIPO MOXIIMBICTh BAKOPUCTAHHS X B CyMillIax
i3 IHIIUMM BOJIOKHAMH MIJIsl TOJAIBINOI repepoOKH B NpspKy. KpuTepieM NMpHAAaTHOCTI BOJIOKOH JUIS MOAAIBIIOT
TEXHOJIOTIYHO TepepoOKH Ha TPSIAWIBHOMY YCTaTKyBaHHI € JOCITIDKCHHS (i3UKO-MEXaHIYHUX ITOKa3HHKIB
KOHOIUISTHOTO KOTOHIHY, 1110 oTpuMaHi 1pu 2500 iMmybcax oOpoOKH, sIKi Ial0Th 3MOTY OL[HWUTH MPSAUIbHY 3/1aTHICTD
BOJIOKHA.

3rigHo 3 pe3yNbTaTaMu JOCIiHKEHHS, KOHOIUITHUHN KOTOHIH, oTpuMaHuit pu 2500 mukirax oopodku (puc. 2),
Mae IITanelpHy J0BXHHY 37,9 MM, 110 BiJIIOBIJa€ JOBKUHI OABOBHSHOTO BOJIOKHA . [Ipu 1IbOMY BiICOTOK KOPOTKHX
BOJIOKOH Ta ITyXy CTaHOBHUTH 17,2 %, mpAOOMuUX BOJOKOH — 75,8 %, MOBXWHOIO moHanm 45 MM — Omu3pko 7 %, 110

Bi,HHOBiZ[a€ HOPMOBAHUM IMOKa3HHUKaM.
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Puc. 2. liarpama po3moaijly KOHONJISTHOTO KOTOHIHY 32 J0BKHUHOIO

nicas 2500 mukiiB 00podku: 1 — koTOHIH; 2 — 0aBOBHA

AHauti3 giarpaMu po3MoAiTy IO JiaMeTpy KOHOIDITHOTO BOJIOKHA MTOKa3aB, M0 HaiiOiIbIIa KITbKICTh BOJIOKOH
— IIe BUJHO Ha PUCYHKY 3, MaroTh giametp Bix 10 mgo 27 mxm. [pu 1ipoMy cepe/Hiii giamerp mopiBHiOE 15,46 MKM., 110
BIJINIOBI/[a€ TOBIIMHI CEPEIHLOBOJIOKHUCTOT 0ABOBHHU ,51Ka BUKOPUCTOBYETHLCS B KAPIHINA CUCTEMI MPSITIHHS, 1[0 TOPIBHIOE
0,28 Tekc.
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Puc. 3. /liarpama po3nogijieHHsi KOHOIJISTHOTO KOTOHIHY 1O liaMeTpy



3 gmiarpamMu  pO3MOAUTY BOJOKOH 3a PO3PUBHUM HaBaHTAKEHHSM,
TIPEICTABICHOI0 HAa PUCYHKY 4 BHIHO, III0 MaKCHMallbHAa MIIHICTh KOTOHIHY Ha 1,87 cH Oinbmie, Hixk y OaBOBHSIHOTO

BOJIOKHA.
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Puc. 4. liarpama po3noaijieHHs1 KOHOILUIAHOIO KOTOHIHY 32 PO3PMBHUM HABAHTAMKeHHAM micuas 2500

HUKJIIB 00po0ku:1 - KOTOHIH; 2 — GaBOBHA

3 pmiarpaMu pO3NOAIICHHS KOHOIUISHOTO KOTOHIHY 3a pO3PUBHHAM
HaBaHTAXXECHHSM, IO MPEJICTABIEHO Ha puC. 4, cepeHe PO3PUBHE HABAHTAXXEHHS KOTOHIHY CTAaHOBUTH 6,67 cH,
koedimienT Bapiamii — 10,8 %, 1o Ha 29,2 % MeHIIe, HiX y CepPeIHbOBOJOKHUCTOI OABOBHHU.
Bpaxoyroun Toit ¢akt mo micas 2500 mukimiB 0OpoOKH ONTHMaibHE BITHOCHE PO3PUBHE HaBaHTAKCHHS
CepeHbOBOIIOKHHUCTOT OABOBHH, SIK ITOKAa3HMKA ii MIPSIIMIBHOT 3aTHOCTI, 3HAXOAUThCA B MeXax Big 23 no 27 cH/teke
, MOYXHa 3pOOMTH BUCHOBOK, 110 €KCIIEPUMEHTANIbHI 3HAYEHHS PO3PUBHOTO HaBAaHTAXKEHHSI 3HAXOMATHCS B HEOOXITHUX
MeXax.
TakuM 9IHOM, KOHOIDISTHAN KOTOHIH, oTpuMaHuil mpu 2500 mukiax oOpoOKH eNeKTPOIMITyILCHIM CIIOCO00M,
32 OCHOBHHMH (Hi3WKO-MEXaHIYHHUMH IapaMeTpaMH BIINOBITa€ CEpeIHBOBONIOKHHCTIH 0OaBOBHI, TOMy MOxke OyTH
BUKOPUCTaHUH JUIs (POPMYBAHHS TPSDKI 32 KAPJHOIO CUCTEMOIO MPSIIHHS Ha OABOBHOIPSAMIBHUX ITiIIPHEMCTBAX.
Pe3ynpraTH eKCIepHMEHTAIILHUX JIOCHTIPKEHb (DI3MKO-MEXaHIYHMX TMapaMeTpiB KOHOIUITHOTO
KOTOHIHY ITiCJIS POIIECY IeKTPOIMITYIILCHOT 00pOOKH KOHOTIENH T03BOJISIOTh CTBEPIXKYBATH, IO 00p0OKa KOHOTIISTHOTO
BOJIOKHA TIpU peXumi, mo Biamosimae 2500 iMmmynscam, Ja€e XOpOIIMH pe3yiabTaT, a OTPUMaHE BOJOKHO MOXKHA
BUKOPHCTOBYBATHU TP CKJIaJaHHI 0araTOKOMIOHEHTHUX CyMiIlleH 3 IHIIMMHU HaTypPaJbHIMHM Ta XIMIYHAMH BOJIOKHAMHA
[TpoBeneni nocmimpkeHHs MPOLECY KOTOHI3alii KOHOIUITHOTO BOJIOKHA 3@ JIOTIOMOTOI0 €JIEKTPOIMITYIbCHOTO
O3PSIy Jaid 3MOTY BU3HAYUTH TapaMETPH KOTOHI30BAHOTO KOHOTUISTHOTO BOJIOKHA, SIKi B KOMILUIEKC] OI[iHIOIOTh HOTO
NPAIWIBHY 30aTHICTh Ta MAlOTh TaKi MOKAa3HUKHU: CEpeAHs JOBXKHMHA BOJOKHA 26,8 MM, miameTp BOJOKHA 15,5 MKM,
cepellHE pO3pUBHE HaBaHTaxeHHs 6,67 cH.
[Toka3HUKM TPSIMIBHOT 34aTHOCTI KOTOHI30BAHOTO KOHOIUITHOTO BOJIOKHA BIATIOBIJAIOTH
JIOITyCTUMHUM aHAJIOT1YHUM IMTOKa3HUKaM OaBOBHSIHOTO BOJIOKHA, IIO JO3BOJISIE BUKOPHCTOBYBATH KOHOIUITHUI KOTOHIH
JUTSI Oiep KaHHsI 3MIIIaHOT TIPSDKI 32 KApAHOK0 CUCTEMOIO MPSAIHHS Ha OaBOBHSIHOMY OOJIaIHAHHI.
BucHoBku
TakuM 9UHOM, PO3IVISTHYTI TOCIIDKSHHS, 1110 MPEICTaBIeH] B JaHii CTATTi, CBi9aTh MMPO XOPOIIli TTOKa3HUKH
KOHOIUISTHOTO BOJIOKHA, IO OTPUMaHi 3aBIAKH €IEKTPOIMITYIbCHIN 00po01ti. Ile € CBigueHHsIM TOTO0, 10 KOHOTUT CITi

po3MIgaaTu K aJiIbTCPHATUBY 0aBOBHI.



EnexrpoimmnynbcHa 06poOKa KOHOTUITHOTO BOJIOKHA BiIKpUBA€ HOBI MOKITUBOCTI JJIsSI BUPOOHUIITBA €KOJIOTTIHO
YHCTO{ HaTypaJbHOI TeKCTHIIBHOI MIPOAYKILii, CIIPUSAIOYH OiTBII CTIKOMY Ta €KOJIOTiYHO CBiJOMOMY MaiOyTHROMY. Mu
OparHyid HaJAUXHYTH Ha MOAANBIII JOCTIIKEHHS Ta IHHOBAIIIi, 10 CTOCYIOThCS KOHOIUISTHOTO BOJIOKHA, 3a0e3MeTy0qn
{oro MilHY CHIaAIIMHY B TEKCTHIBHIA TIPOMHUCIIOBOCTI 1 3a ii MexaMu.

Jlitepatypa

1.Dugue A. Pazour: Industrial hemp fiber: A sustainable and economical alternative to cotton/ A Dugue, S
Peguito, A. Jennifer//Journal of Cleaner Production.—2020.—DOI:10.30574/wjbphs.2023.16.2.0450,
https://www.researchgate.net/publication/341475373 Industrial hemp fiber A sustainable and economical alternativ
e to cotton.

2. Malabadi Ravindra B. Industrial Cannabis sativa: Role of hemp (fiber type) in textile industries/Ravindra B.
Malabadi, Kiran P Kolkar, Raju Krishna Chalannavar, Karen Viviana Castaio Coronado.—2023.—
DOI:10.30574/wjbphs.2023.16.2.0450,
https://www.researchgate.net/publication/375325712 Industrial Cannabis sativa Role of hemp fiber type in_textile
_industries.

3. Pactopryesa M.€. [HHOBAIIIITHI TEXHOJOTII I BUTOTOBJICHHS SKOJIIOTIYHO YUCTHX TEKCTHIIFHUX MaTepiaiB:
orms cBiToBMX mocmimkens/ M.M. Pacropryesa, I.C. Oumiitnuk// Marepiamm momosineit X MiKHApOIHOI HAyKOBO-
npakTHyHOi KoH(epeHuii «Exonoris-¢inocodis icnyBaHHs nroactBa», M. KuiB: HYBIll Ykpainu, 24-25.04.2024. —
C.243-245.

4.Tanvir Md Hossain. Techniques, applications, and challenges in textiles for a sustainable future/ Md Tanvir
Hossain, Md Abdus Shahid, Md Golam Mortuza Limon, Imam Hassain, Nadim Mahmud // Journal of Open Innovation:
Technology, Market, and Complexity.—2024.—Volume 10, Issue 1, March.— https://doi.org/10.1016/j.joitmc.2024.100230.

5.Farhana Kaniz. Energy consumption, environmental impact, and implementation of renewable energy

resources in global textile industries: an overview towards circularity and sustainability / Kaniz Farhana, Kumaran
Kadirgama, Abu Shadate Faisal Mahamude, Mushfika Tasnim //Materials Circular Economy. — 2022. — Volume 4, article
number 15, https:// doi.org/: 10.1007/s42824-022-000591.

6.0citi Innocent. Green Technology, Industry 4.0, Clean Production, and Life Cycle

Assessment in the textile and apparel sector/ Innocent Ociti. — 28.02.2023, https://ug.linkedin.com/in/innocent-
ociti995a8alb2?trk=article-ssr-frontend-pulse publisher-author-card

7. Gedik G. Hemp Fiber as a Sustainable Raw Material Source for Textile Industry: Can We Use Its Potential
for More Eco-Friendly Production?/ G. Gedik, O. Avinc// Sustainability in the Textile and Apparel Industries. —2020. —
P.87-109. — DOI:10.1007/978-3-030-38541-5 4,

https://www.researchgate.net/publication/339949493 Hemp Fiber as a Sustainable Raw_Material Source f
or_Textile Industry Can_We Use Its Potential for More Eco-Friendly Production

8. Zimna K. Design Potential of Technical Hemp and PLA Non wovens/ Katarzyna Zimna, May Kahoush, Marcin
Barburski //Journal of Natural Fibers. —2024.-21(1).—DOI:10.1080/15440478.2024.2356696,

https://www.researchgate.net/publication/380899016 Design Potential of Technical Hemp and PLA Nonw
ovens.

9. Sisti L. Retting process as a pretreatment of natural fibres for the development of polymer composites / L.
Sisti, G. Totaro, M. Vannini, A. Celli//Lignocellulosic Composite Materials. — 2018. -P. 97-135,
https://doi.org/10.1007/978-3-319-68696—7_2

References
1. Dugue A. Pazour: Industrial hemp fiber: A sustainable and economical alternative to cotton/ A Dugue, S
Peguito, A. Jennifer//Journal of Cleaner Production.—2020.-DOI:10.30574/wjbphs.2023.16.2.0450,
https://www.researchgate.net/publication/341475373 Industrial hemp fiber A sustainable and economical alternativ

€_to_cotton.


http://dx.doi.org/10.30574/wjbphs.2023.16.2.0450
https://www.researchgate.net/publication/341475373_Industrial_hemp_fiber_A_sustainable_and_economical_alternative_to_cotton
https://www.researchgate.net/publication/341475373_Industrial_hemp_fiber_A_sustainable_and_economical_alternative_to_cotton
https://www.researchgate.net/profile/Ravindra-Malabadi
https://www.researchgate.net/profile/Ravindra-Malabadi
https://www.researchgate.net/profile/Ravindra-Malabadi
https://www.researchgate.net/scientific-contributions/Kiran-P-Kolkar-2194391723
https://www.researchgate.net/profile/Raju-Chalannavar-2
https://www.researchgate.net/profile/Karen-Castano-Coronado
http://dx.doi.org/10.30574/wjbphs.2023.16.2.0450
https://www.researchgate.net/publication/375325712_Industrial_Cannabis_sativa_Role_of_hemp_fiber_type_in_textile_industries
https://www.researchgate.net/publication/375325712_Industrial_Cannabis_sativa_Role_of_hemp_fiber_type_in_textile_industries
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity/vol/10/issue/1
https://doi.org/10.1016/j.joitmc.2024.100230
https://doi.org/10.1016/j.joitmc.2024.100230
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Mushfika_Tasnim-Mica-Aff4
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Kumaran-Kadirgama-Aff2
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Kumaran-Kadirgama-Aff2
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Kumaran-Kadirgama-Aff2
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Abu_Shadate_Faisal-Mahamude-Aff3
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Abu_Shadate_Faisal-Mahamude-Aff3
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Abu_Shadate_Faisal-Mahamude-Aff3
Mushfika%20Tasnim%20
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
https://www.researchgate.net/profile/Goerkem-Gedik?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Goerkem-Gedik?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Ozan-Avinc?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.1007/978-3-030-38541-5_4
https://www.researchgate.net/publication/339949493_Hemp_Fiber_as_a_Sustainable_Raw_Material_Source_for_Textile_Industry_Can_We_Use_Its_Potential_for_More_Eco-Friendly_Production
https://www.researchgate.net/publication/339949493_Hemp_Fiber_as_a_Sustainable_Raw_Material_Source_for_Textile_Industry_Can_We_Use_Its_Potential_for_More_Eco-Friendly_Production
http://dx.doi.org/10.1080/15440478.2024.2356696
https://www.researchgate.net/publication/380899016_Design_Potential_of_Technical_Hemp_and_PLA_Nonwovens
https://www.researchgate.net/publication/380899016_Design_Potential_of_Technical_Hemp_and_PLA_Nonwovens
https://doi.org/10.1007/978-3-319-68696-7_2
http://dx.doi.org/10.30574/wjbphs.2023.16.2.0450
https://www.researchgate.net/publication/341475373_Industrial_hemp_fiber_A_sustainable_and_economical_alternative_to_cotton
https://www.researchgate.net/publication/341475373_Industrial_hemp_fiber_A_sustainable_and_economical_alternative_to_cotton

2. Malabadi Ravindra B. Industrial Cannabis sativa: Role of hemp (fiber type) in textile industries/Ravindra B.
Malabadi, Kiran P Kolkar, Raju Krishna Chalannavar, Karen Viviana Castaiio Coronado.—2023.—
DOI:10.30574/wjbphs.2023.16.2.0450,
https://www.researchgate.net/publication/375325712 Industrial Cannabis sativa Role of hemp fiber type in textile
_industries.

3.M.Y.Rastorgueva. Innovative technologies for the production of environmentally friendly textile materials:
an overview of world research / M.E. Rastorgueva, H.S. Olijnyk// Materials of reports of the 10th international
scientific and practical conference "Ecology-philosophy of human existence", Kyiv: NUBiP of Ukraine. —2024.— April
24-25.-P. 243-245.

4.Tanvir Md Hossain. Techniques, applications, and challenges in textiles for a sustainable future/ Md Tanvir
Hossain, Md Abdus Shahid, Md Golam Mortuza Limon, Imam Hassain, Nadim Mahmud // Journal of Open Innovation:
Technology, Market, and Complexity.—2024.—Volume 10, Issue 1, March.— https://doi.org/10.1016/j.joitmc.2024.100230.

5.Farhana Kaniz. Energy consumption, environmental impact, and implementation of renewable energy

resources in global textile industries: an overview towards circularity and sustainability / Kaniz Farhana, Kumaran
Kadirgama, Abu Shadate Faisal Mahamude, Mushfika Tasnim //Materials Circular Economy. — 2022. — Volume 4, article
number 15, https:// doi.org/: 10.1007/s42824-022-000591.

6.0citi Innocent. Green Technology, Industry 4.0, Clean Production, and Life Cycle

Assessment in the textile and apparel sector/ Innocent Ociti. — 28.02.2023, https://ug.linkedin.com/in/innocent-
ociti995a8alb2 ?trk=article-ssr-frontend-pulse publisher-author-card

7. Gedik G. Hemp Fiber as a Sustainable Raw Material Source for Textile Industry: Can We Use Its Potential
for More Eco-Friendly Production?/ G. Gedik, O. Avinc// Sustainability in the Textile and Apparel Industries. —2020. —
P.87-109. — DOI:10.1007/978-3-030-38541-5_4,

https://www.researchgate.net/publication/339949493 Hemp Fiber as a Sustainable Raw_Material Source f
or_Textile Industry Can We Use Its Potential for More Eco-Friendly Production

8. Zimna K. Design Potential of Technical Hemp and PLA Non wovens/ Katarzyna Zimna, May Kahoush, Marcin
Barburski //Journal of Natural Fibers. —2024.-21(1).—DOI:10.1080/15440478.2024.2356696,

https://www.researchgate.net/publication/380899016 Design_Potential of Technical Hemp and PLA Nonw
ovens.

9. Sisti L. Retting process as a pretreatment of natural fibres for the development of polymer composites / L.
Sisti, G. Totaro, M. Vannini, A. Celli//Lignocellulosic Composite Materials. — 2018. -P. 97-135,
https://doi.org/10.1007/978-3-319-68696—7_2



https://www.researchgate.net/profile/Ravindra-Malabadi
https://www.researchgate.net/profile/Ravindra-Malabadi
https://www.researchgate.net/profile/Ravindra-Malabadi
https://www.researchgate.net/scientific-contributions/Kiran-P-Kolkar-2194391723
https://www.researchgate.net/profile/Raju-Chalannavar-2
https://www.researchgate.net/profile/Karen-Castano-Coronado
http://dx.doi.org/10.30574/wjbphs.2023.16.2.0450
https://www.researchgate.net/publication/375325712_Industrial_Cannabis_sativa_Role_of_hemp_fiber_type_in_textile_industries
https://www.researchgate.net/publication/375325712_Industrial_Cannabis_sativa_Role_of_hemp_fiber_type_in_textile_industries
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity/vol/10/issue/1
https://doi.org/10.1016/j.joitmc.2024.100230
https://doi.org/10.1016/j.joitmc.2024.100230
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Mushfika_Tasnim-Mica-Aff4
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Kumaran-Kadirgama-Aff2
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Kumaran-Kadirgama-Aff2
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Kumaran-Kadirgama-Aff2
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Abu_Shadate_Faisal-Mahamude-Aff3
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Abu_Shadate_Faisal-Mahamude-Aff3
https://link.springer.com/article/10.1007/s42824-022-00059-1#auth-Abu_Shadate_Faisal-Mahamude-Aff3
Mushfika%20Tasnim%20
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
http://dx.doi.org/10.1007/s42824-022-00059-1
https://www.researchgate.net/profile/Goerkem-Gedik?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Goerkem-Gedik?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Ozan-Avinc?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.1007/978-3-030-38541-5_4
https://www.researchgate.net/publication/339949493_Hemp_Fiber_as_a_Sustainable_Raw_Material_Source_for_Textile_Industry_Can_We_Use_Its_Potential_for_More_Eco-Friendly_Production
https://www.researchgate.net/publication/339949493_Hemp_Fiber_as_a_Sustainable_Raw_Material_Source_for_Textile_Industry_Can_We_Use_Its_Potential_for_More_Eco-Friendly_Production
http://dx.doi.org/10.1080/15440478.2024.2356696
https://www.researchgate.net/publication/380899016_Design_Potential_of_Technical_Hemp_and_PLA_Nonwovens
https://www.researchgate.net/publication/380899016_Design_Potential_of_Technical_Hemp_and_PLA_Nonwovens
https://doi.org/10.1007/978-3-319-68696-7_2

