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KuiBcbkuii HaliOHAJILHUM YHIBEPCUTET TEXHOJIOTIH Ta TU3aiiHy

JOCIIKEHHSA MOKJINBOCTI CHUHTE3Y
HAHOYACTHHOK IN SITU JAJd CTBOPEHHA
HAHOKOMITO3UIIMHOI'O TEKCTHUJIBHOI'O
MATEPIAJIY

Mema pobomu nonsieac y meopemuyHOMY OOCHIOHNCEHHI MA OOIPYHMYBAHHI MONCIUBOCHI
cunmesy hepomMacHimHUX HAHOYACMUHOK In Situ 6 Mampuyi meKCmuibHO20 Mamepianry pizH020
CUPOBUHHO20 CKAAOY ON CMBOPEHHS HAHOKOMNOZUYIUHO20 (PepoMicmKo2o MeKCMulbHO20
mamepiany.

Memoouka. IIpononyemvca 3acmoCy8anHA HOB020 MemOOdy CUHME3Y 3ANi30-0KCUOHUX
Hanouacmunox N SitU 3 ypaxyeawusm — cmMpyKmMypHUX — 0CoOIU6OCmel  B0JOKOH — mMda
HAHOMEXHON02IYHUX NPOYECIs.

Pe3ynomamu. B pesynomami meopemuyHo20 OOCNIONCEHHS ma AHANI3Y HAOMONEKYIAPHOL
CMPYKMYpU 60JI0KOH OYIKYEMbCA, WO AMOPGHI obnacmi yenionio3Hux ma CUHMEeMUYHUX B0J0KOH
MOACYMb OYMU HAHOPEaKmopamu 3a paxyHoK ix HaOYXaHHs 8 pO3UUHAX colleli 3a1i3a 01 CUHmesy
GhepomacHimHUX HAHOYACMUHOK N Situ 8 MAMpuyi MeKCMUILHO20 Mamepiany.

HaykoBa HOBU3HA. Bnepuie 3anponoHosano 3acmocy8anms Mampuyi 0J0KHUCIO20
mamepiany y AKOCMI HAHOpeakmopad, KUl NOGUHEeH Ccmadinizyeamu po3mipu GepomacHimHux
HAHOYACMUHOK, 6UHAYAMUME IX NPOCMOPO8E POSMIWEHHA MA MACHIMHI XapaKmepucmuKu.

Ilpakmuuna 3nauumicms. [lowyk Hosux nioxooie ma memooié CmMEOPeHHs MeKCMUIbHUX
mamepianie, wo Micmamb 3Aa1i30-OKCUOHI CHOJYKU HAHOPO3MIDI6 NOG'SA3aHUll i3 MONCIUBUM
CMBOPEHHAM HAHOKOMNOZUYITIHO20 (hepOoMICINKO20 MEeKCMUIbHO20 Mamepidaay.

Kniouosi  cnoea:  nHanoKoMnosuyiunuu — MeKCMUNbHUU — Mamepianl,  HAHOYACMUHKU
MazHemumy, HaHOPeaxkmop, in Situ, Mampuys MeKCMUIbHO20 Mamepiaiy.

Beryn. TOMOBHMMH TEHICHLISIMA PO3BUTKY Cy4YacHOI TEKCTHUJIBHOI IPOMHUCIOBOCTI €
po3mmpeHHs QPyHKIIOHATBHUX MOXKIUBOCTEH BUPOOIB, TIOB’SA3aHMX 13 EPCIEKTUBHUM HAIPSIMKOM
CTBOPEHHS TEKCTHIILHUX MaTepiaiiB i3 3aJJaHUMH BIACTHBOCTIMH — «Smart textile», mis orpumanHs
SIKMX HEOOXiIHE 3aCTOCYBaHHs HaHOTEXHOJOTi# [1-4].

BUKIIMKM CHOTOJICHHSI CIIOHYKAlOTh /0 MOLIYKY HOBHUX MIJXOAIB Ta METOJIB CTBOPEHHS
TeKCTHWJIBHUX MaTrepiaiiB, IO MICTATh 3aji30-OKCHUIHI CIOJYKH HAHOPO3MIPiB, OOYMOBIIEHHX
3/IaTHICTIO MAarHITHUMU HAaHOYaCTHHKAMU 1HTEHCUBHO TOTJIMHATH MIKPOXBUIII.

Binome oTpuMaHHS HAHOPO3MIPHUX YACTMHOK OKCHIY 3ajli3a Ha CHHTETHYHUX BOJOKHHCTUX
Marepiajiax B MpoOIeCi IX OCa/KeHHS 3a MEXaHi3MOM reTepokoaryisiii [1], a Takok HaHECEHHs
MarHiTHUX piIMH Ha HaTypajbHI BOJOKHA [2]. B maHuii yac MMPOKO BUKOPHUCTOBYIOTHCS XIMiUHI
BOJIOKHA, JUIsl SIKMX XapaKTepHa HasBHICTh INAaJKOi MOBEpPXHI, IO YCKJIAJHIOE OCAJKEHHS Ha
MMOBEPXHI YACTHHOK OKHCITY 3aJli3a MarHEeTUTY. 30KpeMa, /IS momiedipHUX 1 MOoJiaMiTHUX BOJIOKOH,
JUIsl YCYHEHHS IIhOTO HEIOJIIKY TPH TMPOBEICHHI OCAKEHHS HAHOYACTHHOK Cpidiia, MOBEPXHIO
BOJIOKOH 3a3jajerigp Momudikyors [3]. [Hmuii mMeron moB’s3aHuil i3 BBEICHHSIM MarHETHUTY Ha
cramii ¢opMyBaHHS BOJIOKHA, HANpUKIA, BiOMI IIEIIOJI03HI BOJIOKHA, IO ChOpPMOBaHI 3
HEBOJHOTO PO3YHHY IIETFOJIO3H, HAITOBHEHOTO HAHOYACTUHKAMH MarHeTuTy [4].
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IloctanoBka 3aBaaHHs. [IpencraBise iHTEpec IOCITIKEHHS MOXKIMBOCTI CTBOPEHHS
HaHOKOMITO3HIIHHUX (EPOMICTKHUX TEKCTUIBHUX MaTepialliB 13 3aCTOCYBaHHSIM HOBOTO METOIY
CHHTE3y 3aJli30-OKCHIHHX HAHOYACTHHOK IN SitU 3 ypaxyBaHHSIM CTPYKTYpPHHUX OCOOJIMBOCTEHl
BOJIOKOH Ta HAHOTEXHOJIOTIYHUX MPOIIECIB.

Meta poGoTH TONATAE Yy TEOPETUYHOMY JOCHIDKEHHI Ta OOTPYHTYBaHHI MOJKIJIHMBOCTI
CHHTE3y (EepOMarHiTHUX HAHOYACTHMHOK IN SitU B MaTpuii TEKCTHIBHOTO MaTepiajy pi3HOTro
CUPOBHHHOTO CKJIaAy [JIsi CTBOPEHHS HAHOKOMITO3UIIHHOTO (DEpOMICTKOrO TEKCTHIIBHOTO
Mmarepiaiy.

PesyabTaTn nociaikeHHsi. JloCHiUKEHHIO Ta PO3pOOJICHHIO HAHOTEXHOJOTH CTBOPEHHS
HaHOPO3MIPHUX YAaCTHHOK MAarHETHUTIB Ta MAarreMiTiB B HaHOpPEaKTopax pi3HUX (iOpiIsapHUX
MaTpullb, TMEPEAYIOTh TEOPETUYHI OOTPYHTYBaHHA Ta aHAI3 CTPYKTYPHUX OCOOIMBOCTEH
BOJIOKHUCTUX MaTepialliB.

HoBuii MeToJ CTBOPEHHS HAHOYACTHHOK IN SitU y TeKCTHIBHOMY MaTepiami mepembaudae
po3B’si3aHHA (PyHAAMEHTANbHOI 3a7adi — CTBOPEHHS TEKCTHIBHUX MaTepialmiB 13 3aJaHUMH
BJIACTUBOCTSIMHU 3 BUKOPUCTAHHSAM HAHOTEXHOJIOTIH, Yepe3 3aCTOCyBaHHS HOBOI ij1ei — 31iCHEHHS
NpOLIECY CHHTE3y HaHocucTeM IN Situ i3 ¢epoMarHiTHUMH HAHOYACTHHKAMH, JIOKAJTi30BaHUMHU Y
HaHOpeakTopi — (QiOPUIAPHIA CTPYKTYpi MaTpHUIll BOJIOKHHCTOTO MaTrepialy 3 OJHOYACHOIO HOro
XIMIYHOIO MOAM(IKAIIEIO MUITXOM BITHOBIICHHSI 10HIB 3aJi3a Y TEKCTHJIBHOMY MaTepiam. Y TaHoMy
BUINAJIKy MaTpul BOJOKHHMCTOIO Marepialy BHUKOHYBAaTHME pOJb HAaHOPEaKTopa, SIKUi Oyne
cTabimi3yBaTu po3Mipu (pepoMarHiTHUX HAHOYACTMHOK, BU3HAYATUME iX MPOCTOPOBE PO3MIIICHHS
Ta MarHiTHI XapaKTePUCTUKH.

OcHOBHa BHMMOra J0 CHHTETHMYHMX HAHOMAarHeTHTIB Ta HAaHOMArT€MITIB — L€ JOCTaTHbO
BHCOKI 3Hau€HHs HaMarHi4eHOCTi, SIKi 3ajJieKaTh HE TUIBKHM BiJl pO3Mipy YacTHHOK, iX (ha30BOro
CKJIaqy — HasBHOCTI (eppiMarHiTHUX ¢a3, a ¥ Bi KUIBKOCTI Ta PO3MIIIECHHS HAHOYACTHHOK Y
TEeKCTHJIBHOMY MaTepiali.

Buxonsuu 3 HaBeJICHOTO BUILE, IPOTIOHYETHCS MPHITYILEHHS PO ICHYBaHHS B3a€EMO3B’SI3KY:
CUPOBUHHUHN CKJIJ] TEKCTHJILHOTO Marepiaay — HOTo CTPYKTYpHI OCOOJMBOCTI (CIIBBIIHOIICHHS
KPUCTAJIIYHUX Ta aMophHHUX obOsacTtel (HaaMOJICKYIsIpHA CTPYKTYypa), iX OpleHTAIlis BIIHOCHO OCi
BOJIOKHA, KaIiJsAPHO-TIOPUCTI XapaKTEPUCTHKH) — (OpMyBaHHS HAHOCTPYKTYyp In Situ B 00'emi
BOJIOKHUCTOT MaTpHIli, 1[0 TMOB’s3aHa 3 KIUIBKICTIO JIOKAII30BaHUX HAHOYACTHHOK B HAHOIOpax
GIOpUTIPHUX CTPYKTYp — PO3IMOALT Ta PO3MILICHHST HAaHOYAaCTUHOK BCEPEHHI BOJIOKHA (B 00’eMi
MaTpHlli BOJOKHHUCTOTO Marepialy) — CTBOPEHHS JIAHIIOTY PETYJISAPHO OJHM3bKO DPO3MIICHUX
MarHiTHUX HAHOYACTUHOK B OpIEHTOBAaHOMY a00 HamiBOPIEHTOBAHOMY CTaHI (MarHiTHa
aHI30TpOMisl) — BEJIMYMHA HAMATHIYEHOCTI HACHYCHHS HAHOKOMIIO3UIIHHOTO (HepoMiCTKOTO
TEKCTHJILHOTO MaTepially — 3a/1aHl MarHiTHI BJIACTUBOCTI TEKCTUJILHOTO MaTepialy.

baBOBHsSIHE BOJIOKHO CKJIAJA€THCS 3 MAaKpPOMOJIEKYJ IICNI0I03H, O0'€HaHUX y Tpymu —
Mikpodiopuau [5]. Bei Mostekyi BUTSATHYTI 1 yTBOPIOIOTH ydoK. JIiHiHHMIA po3mip MikpodiOpui y
nonepeyHoMy mepepizi craHoBUTh 10 HM. [lo nomxkuHi Mikpo(iOpuUaM MaloTh Pi3HI PO3MIPH 1
nocsiratote 1000 HM. MikpodiObpmin B cBOO 4epry o0'eqHaHi B OUIbII BEJHKI yYTBOPEHHS —
¢i06pmm. Mix ¢iOpuiiaMu yTBOPIOETbCS BEJIHMKAa KUIBKICTD MO3J0BXKHIX TPIIIMH 1 MOp Pi3HUX
po3mipiB 10 10 HM i1 HaBiTh nocuth Benuki — 70 100 HM . Yum OinbIIo0 Mipol OpieHTOBaHi
CeTMEHTH 1 4YMM Ouibllle BOHM OPIEHTOBAaHI B OJHOMY HAmpsIMKY, TUM OUIbIIE MIUIBHICTH IX
YIaKOBKH, MIIHICTh 1 MPY>KHICTh BOJOKHA, 1 TUM MEHIIE Horo po3TskHICTh (puc. 1, a). Tomy
0COOJIMBO MIIHI BOJIOKHA OTPUMYIOTh IUISXOM iX 3HAQYHOTO BUTATYBaHHS. Opi€HTOBaHI NIUISHKU
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My4YKiB MOJIEKYJI MalOTh KpHCTalniuyHy OyaoBy. Lli TUISHKH y BOJIOKHI YEpryIOTHCS 3 aMOP(QHUMHU
TUITHKaMH, JI€ MOJIGKYJIM po3TamioBaHi XxaotudHo (puc. 1, 6). BHacmimok 3HA4HOI JOBXKUHHU
MaKpOMOJIEKYJIa MOYKE MPOXOAUTH OJHOYACHO Yepe3 KUIbKa KPUCTATIYHUX 1 aMOPPHUX IISTHOK.
[emto03H1 BOJIOKHA MalOTh aMOp(HO-KpucTamiuny 0yaoBy [5].

Puc. 1. Cxemu po3MillleHHs] CETMEHTIB MaKPOMOJIEKYJI My4YKiB MOJIEKYJI B BOJIOKHI:

a) — OpIEHTOBaHI BJOBXK OC1 BOJIOKHA CETMEHTH; 0) — HEOPIEHTOBAHI CEIMEHTH.

[TonmimMepHi JTaHIIOTH LENIONI03U YIAaKOBaHI B JIOBI1 My4KH, a00 BOJIOKHA, B SKHUX MOPSA 3
YIOPSIKOBAaHUMH, KPHCTAJIYHUMH € 1 MEHII BIOPSAAKOBaHi, amopdHi ainstHKH (puc. 2).
BuzHauenuii BiJICOTOK CTYNEHIO KPUCTAIIYHOCTI 3aJICKUTh BiJ THITY IIENIOJI03M, SKHA 3a
PEHTIEeHIBCHKMMH JTAHUMHU CTaHOBHTSH Bijx 70% (6aBoBHa) 10 30 — 40 % (BicKO3HE BOJIOKHO).

KpHeramysi ofmacTi

—_ L AW

WM Mixpo-
i O B _ .
S Gifprua
LY X LIEITOII03H
AmopoH obnacTi

Puc. 2. Cxematuune 300paxeHHsT HAIMOJICKYJIIPHOT CTPYKTYPH IIEITFOIO3H.

VY 3B’s3Ky 3 1M, NIPU BUKOPUCTAHHI MATPHII IIEITIOJIO3HOTO BOJIOKHHCTOTO MaTepialy y
SKOCTI HAaHOPEAaKTOpa, CHHTE3 HAHOYACTMHOK IN SitU y TEKCTHIBHOMY MaTepiaji Moxe
pO3MIISIIATHCS SK TPOIIEC aHAJOTIYHUN TmporecaM copOrii Boxu 3a [5] 1 BigOyBarucs 5K 3
asicopOITier0 coJieil 3aimiza Ha MmoBepxHI MiKpodiOpwil, Tak i 3 abcopOIlier0 (PO3UMHEHHSIM) CoJiei
3aimiza B HAOYXIIMX Yy BOAI aMOpPHUX OOJIACTSAX IENON03M 3 iX HACTYIMHHUM BiJHOBICHHSM 1
YTBOPEHHSM MAarHiTHUX YaCTHHOK HAHOPO3MIpIB.

VY TphOXIIapoBiii CTPYKTypi BOBHU HasBHUN KIITHHHO-MEMOpaHHUW KOMIUICKC, SKHH €
TOJIOBHUM JU(Y31HHUM NUIIXOM 11 OapBHUKIB Ta 1HIIMX MpemnapaTiB (papOyBaibHOTO MpOIeCy
(BOIM, TTOBEPXHEBO-aKTUBHUX PEUOBHH, COJICH), BCEPEIUHY BOBHSHOTO BOJIOKHA Ha MiCTaBl TOTO,
o BiH Ourbmie HaOyxae B TOPIBHSAHHI 3 1HIIMMH MOP(OJIOTIYHUMH KOMIIOHEHTaMHU. 3a IMMH
YSBICHHSMH XiMI4HI pe4oBUMHHU (papOyBasbHOI BaHHM LIBUAKO MPOHUKAIOTH 4Yepe3 KIIITUHHO-
MeMOpaHHUN KOMIUIEKC Yy BHYTPIIIHIO YacCTHHY BOBHSHOI'O BOJIOKHA 1 TMOTIM MOBUIBHO
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PO3MOAIISAIOTECS MO IHIIMM MOPQOJIOTIYHUM IIapaM BOBHHM (KYTHKYJa, KOPTEKC) MO Mipi iX
OMU3BKOCTI 1 BemnuuHK Koedimienta qudysii [6].

TakuMm 4WHOM, MPU 3aCTOCYBAaHHI MaTPHIll BOBHSHOTO BOJIOKHHUCTOTO MaTepially y SIKOCTI
HAHOPEAaKTOpa, CHHTE3 HAHOYACTHHOK IN SitU y TEKCTHILHOMY MaTepiami 3iHCHIOBATUMETHCS i3
copOIriero coJyiei 3aiiza BCEPENUHY TPHOXIIAPOBOi, PUXJIOI CTPYKTYPH BOBHHM 3 YTBOPEHHSIM
HAHOYACTUHOK ITiCJIA IX BIAHOBJICHHS.

VY XiMIYHUX BOJIOKOH (30KpeMa IOoJIiaMiJHUX BOJIOKOH) PO3TAIlyBaHHS MOJIEKYN MOXKe OyTH
YaCTKOBO OpPI€HTOBAHE 3AJICKHO BiJ BEIUYMHU KPATHOCTI OPIEHTALIWHOTO PO3TATYBAHHS BOJOKHA
npu Horo BUpOOHMUTBI. CTpyKTypa MHOJiaMiJliB MO3HAYAETHCA 1 HA MEXaHIYHMX BIIACTHBOCTSIX
MOKpUTTIB. Tak, mepeBakaHHS KPHUCTAIIYHOI CTPYKTYpPH TOJiaMiAiB OOYMOBIIOE X BHCOKY
MEXaHIYHY MIIHICTh, JKOPCTKICTh 1 TBEPIICTh; 3 HASBHICTIO PO3BHHEHOI amMOp(HOI CTPYKTypH
MOB's3aH1 TaKl BIACTHBOCTI TMOJIMEPY, SK BHUCOKA MHUTOMA yJapHa B'S3KICTh 1 3HAYHO BiJHOCHE
MOAOBXKEHHS TIpH po3puBi. CIiBBIIHOMICHHS! KpUCTAIIYHOI Ta aMOpdHOi (a3 B NEIKOMY BUIAAKY
3aJISKUTH Bl yMOB TEPMOOOPOOKH 1 0XOJIOKYBaHHS ITOJIIaMiTHOTO MTOKPUTTSL.

VY mpomeci MiATOTOBKM /10 TPOLECIB OMOPSAIKEHHS HEOOXIHO BpPaXOBYBAaTH BaKIHMBY
XapaKTePUCTHKY SKOCTI IOJNIaMiJHUX BOJIOKOH, TOOTO iX HEOJHOPIIHICTH XIMIYHOTO CKIAIy 1
(GI3MYHUX BJIACTUBOCTEH MONIAMIJHUX BOJIOKOH, IO HETaTHBHO BIUIMBA€ HAa PIBHOMIPHICTh
(dbapOyBanHs. I[lpu HasSBHOCTI y BOJIOKHaX JUISHOK 3 PpI3HUM CTYIIEHEM BIOPSIKOBAHOCTI
MaKpOMOJICKYJI, IMBHAKICTh nu(y3ii OapBHUKA B OKpeMi NUISHKH BOJOKHA Oyne pizHa. HaiOimbim
IBUJKO OapBHUK TU(YHIye B MEHII OPIEHTOBaHI [IJISHKM BOJIOKHA, TOMY, Koiu ¢apOyBaHHS
BOJIOKHA 3/IIMICHIOETBCS TIPOTSATOM TOPIBHSHO HETPUBAJIOTO Yacy, BAXKKOJAOCTYIHI TIJISTHKH BOJOKHA
3a0apBIIOIOTHCS MEHIII IHTEHCUBHO.

3 teopii dapOyBaHHs MoJiaMiTHUX Ta MOMieipHUX BOJOKHHCTHX MaTepiajiiB Bimomo [7],
10, HaNpHUKIa[, JAUCIEPCHI OapBHUKU PO3YMHSIOTHCA Y aMOppHHX o00JacTsAX KampoHy abo B
aMop(HUX 00JaCTAX alleTaTHOTO BOJOKHA.

Tomy, mpu 3acTocyBaHHS MaTpHUIli CHHTETHYHOTO BOJOKHHMCTOTO Martepialy y SKOCTI
HAHOPEaKTOpa, CHHTE3 HAHOYACTHHOK IN SitU y TEKCTHILHOMY Martepialli MOKe BifOyBaTHCS TpH
PO3YMHEHHI coJieil 3ai3a y amopdHHX 00nacTsaX 3 iX HACTYMHUM BiJIHOBJICHHSIM 1 YTBOPECHHSM
MarHiTHUX YaCTHHOK HAaHOPO3MIpIB.

BucnoBku. B pe3ynapTaTi TEOPETUYHOTO IOCHIIKEHHS Ta aHATI3y CTPYKTYpH BOJIOKOH
OYIKYETBCS, [0 CTBOPCHHSI HAHOYACTUHOK MarHETUTY abo Marremity in Situ y ¢iOpiisipHii MaTpwuii
BOJIOKHHCTOTO MaTepiany Moke BimOyBarucs: 1. Ha moBepxHi wnenroso3HUX MiKpogiopui
(OaBOBHSIHI Ta BICKO3HI BOJIOKHHCTI Martepiaiiu) Ta B aMOppHHUX OONACTSIX LETIOJIO3HUX Ta
CHUHTETHYHHUX (IOJiaMiHUX) BOJIOKOH, $KI MOXYTh OYTH HaHOPEAaKTOpaMH 3a paxyHOK IX
HaOyxXxaHHS B pO3UMHAax cojied 3amiza;, 2. B mopax Ta kamimsipax (II€JIOJIO3HI BOJIOKHA) — 3
HANpPaBICHUM TEMIUICHTHUM CHHTE30M HAHOYACTHMHOK MAarHeTuTy abo MarremiTy BCepeanHi
BOJIOKHA; 3. Y TPBOXIIAPOBIH, PUXJIiH CTPYKTYpi MaTpHIll BOBHSHOTO BOJIOKHHCTOI'O Marepiaiy, B
K1 OylyTh BIIKJIAJATUCA HAHOYACTUHKA MarHETHUTY.

Buxopsun 3 1poro mepeabadaeThCcs, MO0 CHHTE3 HAHOYACTHHOK IN Situ y ¢iOpinspHiit
MaTpUIll BOJOKHHCTOTO MaTepialy pPi3HOIO CHPOBHHHOIO CKJIaay IMO3HAYUTHCS Ha JIOCATHEHHI
3aJJaHUX BJIACTHBOCTEH, MOB’SA3aHUX 3 PO3MIPOM, PO3MIIICHHSM Ta KOHICHTPAII€l0 MarHiTHUX
HAHOYACTUHOK Y BOJIOKHI. [l MiATBEpKEHHsS HAIIMX HPUIYLICHb, MOB’SA3aHUX 13 CYKYIHICTIO
(akTopiB, 10 MOXKYTh BIUIMHYTH HA PO3POOJIEHHS TEXHOJIOTIYHO MPUIHATHOTO METOLy CTBOPEHHS
HAaHOKOMIIO3HIIIHHUX ~(EPOMICTKUX TEKCTHIBHHX MaTepialiB 3 ypaxXyBaHHSIM CTPYKTYPHHUX
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0c00IMBOCTEH HEOOXiAHI MOJANBINI EKCIIEPUMEHTANIbHI TOCTIKEHHS AJsl TOro, 1M00: pO3poOHTH
ONTHMaJbHI YMOBHM BIJIHOBJCHHS 10HIB 3ajli3a y MaTpulll TEKCTUIbHMX MaTepiaiiB pi3HOrO
CHPOBHHHOTO CKJIQJy; BH3HAUUTH ONTHYHY TYCTHHY pPO3YMHIB 3a0apBJICHUX MAarHiTHUX
BOJIOKHMCTUX MaTepialiiB (Mipa KiJbKOCTI HaHOYACTMHOK MAarHETHTY Ta MarremiTy y BOJIOKHI);
inentudikyBatu ¢depoMartitHy (asy, crabumzoBany y GiOpUIApHIA MaTpHIl TEKCTUIHHOTO
MaTtepially; BU3HaYUTH PO3MIp YAaCTUHOK 3aJ1i30-OKCHIHUX CIIONIYK, [0 MICTATBHCS Y TEKCTUIHHOMY
Martepiaii; JOCTIAUTH CTPYKTYpPY HAHOKOMIIO3MLIHHOTO TEKCTHWJIBHOTO MaTepiany; BHU3HAYUTU
PO3MIIIIEHHSI HAHOYACTMHOK B OPIEHTOBAHOMY 4YM HAIliBOPIEHTOBAHOMY CTaHi 13 MPOBEICHHIM
OILIIHKM MATHITHOI aHI30TpOIii Ta MarHiTHOI B3aeMOAil MiX IHIUBITyaTbHUMH YaCTHHKAMU 3
BUKOpPHUCTAHHAM MeToy OMP.
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NCCIEJOBAHUE BO3MOXHOCTU CHUHTE3A HAHOYATCHUIl IN SITU IJIsA
CO3JJAHUSA HAHOKOMIIO3UIIUOHHOI'O TEKCTHUJIBHOI'O MATEPHUAJIA

PEJIBKO 4.B., POMAHKEBUY .0., YBEPTKA T.A., TAPAH A.O.

Kueesckuii hayuonanvHulil yHugepcumem mexHonocuil u Ou3aHa

Heab. 3axnrodyaercs B TEOPETUYECKOM UCCICOBAHHM W OOOCHOBAaHWU BO3MOKHOCTH
CHHTe3a (PeppOMArHUTHBIX HAHOYACTHUI[ IN SitU B MaTpuIile TEKCTHIHLHOIO Marepuaia pa3HOro
CBIDBEBOTO COCTaBa Il CO3JAHHS HAHOKOMIIO3UIIMOHHOTO (EeppOCOACpKAMIEro TEKCTUIHHOTO
MaTepuaa.

Meroauka. Ilpennaraercs npUMEHEHHME HOBOIO METOJlda CHUHTE3a >KEJI€30-OKCHUIHBIX
HAHOYACTHUI[ IN SItU ¢ y4eTOM CTPYKTYPHBIX OCOOCHHOCTEH BOJIOKOH M HAHOTEXHOJOTMYECKUX
IIPOLIECCOB.

Pe3syabTarbl. B pesynbraTe TEOPETUUECKOTO MCCIEAOBAHUS UM aHAIM3a HAAMOJEKYJISIPHON
CTPYKTYpPhl BOJIOKOH OXHJAETCs, 4TO aMop(dHBIE O0JACTH WEJUTIONO3HBIX H CHHTETHYECKHX
BOJIOKOH MOTYT OBbITh HaHOpPEaKTOpaMH 3a cueT MX HaOyXaHUs B pacTBOpax coJjeil kene3a Jyis
cuHTe3a (PeppPOMArHUTHBIX HAHOYACTHI iN SitU B MaTpUIle TEKCTHUILHOTO MaTepHara.
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Hayunass HoBM3Ha. BrepBble MNpeioKEHO NPUMEHEHHE MAaTPHUIbl BOJOKHUCTOIO
MaTepuaga B KA4eCTBE HAHOPEAKTOPa, KOTOPBIM JOMKEH CTa0WIM3HPOBATH  Pa3MEphI
(beppOMarHUTHBIX HAHOYACTUL, OyAeT ONpeAeNiaTh HUX MPOCTPAHCTBEHHOE pa3MElIeHHEe U
MarHUTHBIE XaPaKTEPUCTUKH.

IIpakTHyeckas 3Ha4YUMOCTh. [101MCK HOBBIX MMOAXO0/I0B U METOJIOB CO3AaHUS TEKCTHIIbHBIX
MaTEpUajIoB, KOTOpBIE COJEP’KAT JKEIE€30-OKCUIHBIE COEAMHEHMsSI HAHOpPAa3MEpPOB CBA3aH C
BO3MOKHBIM CO3/IaHHEM HAaHOKOMITO3UIIMOHHOTO (heppocoiepKallero TeKCTUILHOTO MaTepHarna.

Knioueevie cnoea. HAHOKOMNOZUYUOHHBIU MEKCMUNbHBIU Mamepuai, HAHOYACTUYbl
MazHemuma, HaHOpPeakmop, in Situ, Mampuya MmexKcmuibHo20 Mamepuaid.

INVESTIGATION OF POSSIBILITIES IN SITU SYNTHESIS OF NANOPARTICLES FOR
CREATING NANOCOMPOSITE TEXTILE MATERIALS

REDKO YA., ROMANKEVICH YA., CHVERTKA T., TARAN A.

Kyiv National University of Technologies and Design

Purpose. It consists of a theoretical study, which proves the possibility of synthesis of
ferromagnetic nanoparticles in situ in the matrix material of various textile raw stock to create
nanocomposite textile material.

Methodology. It is proposed to use a new method of synthesis of iron oxide nanoparticles-
based in situ structural characteristics of fibers and nanotechnology processes.

Findings. As a result of theoretical research and analysis supramolecular structure of fibers
is expected that the amorphous region of cellulose and synthetic fibers can be nanoreactors by their
swelling in solutions of iron salts for the synthesis of ferromagnetic nanoparticles in situ in the
matrix textile material.

Originality. The first time the use of a matrix of fibrous material as nanoreactors, which
should stabilize the size of ferromagnetic nanoparticles determine their spatial distribution and
magnetic properties.

Practical value. Search for new approaches and methods for creating textile materials
containing iron oxide nano scale compounds associated with the possible creation of nanocomposite
textile material.

Keywords: nanocomposite textile material, nanoparticles of magnetite, nanoreactors, in
situ, the matrix of textile material.
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