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KwuiBcbkuii HallloHATBHUN YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHy

PAPBYBAHHA ®YHKHIOHAJI3OBAHUX ITIOJIIAKPH-
JIOHITPHJIbBHUX BOJIOKHUCTHUX MATEPIAJIIB 3A
TETEPOKOATYJIAIIMHAM MEXAHI3MOM

Mema. Jlocniosxcenns npoyecy ¢ap0yeaHus BOIOKHUCMUX MaAmepianié Ha OCHOGI NoJi
AKPUIOHIMPUTLY 34 2eMepPOoKOaA2YIAYIUHUM MEXAHIZMOM.

Memoouxka. Ilposedenns npoyecy 3a6apénenHs NONIAKPULOHIMPUTLHUX BOJOKHUCIIUX
Mamepianie 3a nisOe3nepepsHUM CnocoOOM 3 GUKOPUCMAHHAM 2eMepOKOA2YIAYUUHOS0 MEXAHIZMY
Gapbysanus.

Pe3ynomamu. /Jogedeno akmyanbHicmb UKOPUCTAHHS 2eMepoKOoazyIAYUtIHO20 MEXAHI3MY
npu ¢apoysanni I[IAH sonroknucmux mamepianis.

Hayxoea mnoeusna. Illoxkazana MoMCIUGICMb GUKOPUCMAHHA — 2eMepoKoa2YIAYUUHO20
mexanizmy npu apoysanni INAH soroxHucmux mamepiauis .

Ilpakmuuna 3nauumicmo. apbyeanus 3a 2emepoKoaYIAYILHUM MEXAHIZMOM MONCIUBO
BUKOPUCTOBYBAMU OISl NONIAKPUIOHIMPUTLHUX BOTOKHUCTIUX MAMEPIANIS.

Knrwowuosi cnoea: [emepokoazynayitinuti mexauizm ¢hapOysanus, noaiaKpUuIOHImMpuiIbHi
B0JIOKHUCMI Mamepianu, KOJNIPHI XapaKkmepucmuxy.

Beryn. Bonoknucti matepianu Ha ocHOBI [TAH-BOIOKOH € NMEpCHEKTUBHUMHU Ta IIUPOKO
3aCTOCOBYIOTHCS JUIl BHUTOTOBJICHHS TEXHIYHOT'O TEKCTHIIIO, PEYOBOTO CIIOPSAKEHHS, IITYYHOTO
xytpa. Cepen 6€3yMOBHHX MEpeBar 010 TEIUIO30JSIiHUX BiIacTHBOCcTeH [1-3] ogHUM i3 cyTTEBUX
HEJIOJIIKIB € CKJIQJHICTh OTPUMAHHS PIBHOMIPHOTO TOBEPXHEBOTO 3a0apBJICHHS KOPHUYHEBOI Ta
YOpHOI raMu KOJIbOpiB. OCKIIBKH JUIsl OTPUMAHHS YOPHOTO KOJIbOPY HEOOXITHUN TOCUTH TOBTHM
JIAHITIOT 3B'SI3aHUX TOJIBIMHUX 3B'SI3KIB, TO BEJIWKI PO3MIpH MOJIEKYJIH OapBHHUKA MPUBOJIATH 0
MaJIiX BeJIHYUH Koe(iieHTiB qudy3ii OapBHUKA B CHHTCTHYHI BOJIOKHA [4-5].

IMoctanoBka 3aBaaHHs. OtTpuMaHHs 3a0apBiIeHHS 3  BUCOKMMHU  MIITHUCHUMH
XapaKTepUCTUKAMU B YOPHO-KOPHYHEBI TaMi MOXJIMBO IPH BUKOPUCTAHHI OKHCITIOBAJIBHHX
OapBHUKIB, Hampukiaaa, napadeninenmiaminy (IIOJA) [5]. Ane 3anmponoHOBaHMN MiAXix
NPU3BOIUTH 10 3MiHM (PI3UKO-MEXaHIYHUX Ta XIMIYHHUX BIIACTHBOCTEH IONIaKPUIOHITPHIBHUX
BOJIOKHUCTHX MaTepiaiB.

B KwuiBchbkoMy HaIllOHaJIbHOMY YHIBEPCHUTETI TEXHOJIOTiH Ta Ju3aifiHy pPO3pOOJICHO
MPUHITAIIOBO HOBUM MiAXiJ 10 TeXHOJIOTIT (papOyBaHHS BOJIOKHUCTHX MaTepiamiB — 1e ¢hapOyBaHHs
3a reTepOKOAryIIAIIHHUM MeXaHi3MoM [6, 7]. 3amponoHoBaHa TEXHOJIOTIS T03BOJIsIE 3a0apBIIIOBATH
BOJIOKHUCTI MaTepiajli HAaHOYACTKAMH OKHCIIOBAIFHOTO OapBHHKAa 3 OTPHMAaHHSIM BHCOKHX
MIITHUCHUX XapaKTEPUCTHK 3a0apBIIEHHS, B TOMY YHCIIi 1 B KOPUYHEBO-UOPHiH rammi.

Metoro pobOTH € JOCHIIKEHHS MOXKJIMBOCTI TPOBEIEHHS TMporecy ¢apOyBaHHS
BOJIOKHUCTUX MaTepialliB Ha OCHOBI IOJIIAaKPWJIOHITPUIIY 32 TETEPOKOATYISIIMHUM MeXaHi3MOM
OKHCIIOBAIbHUMU OapBHUKAMHU.
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PesyabtaTn gociaigxennsi. IlomaxpunonitpunsHi (IIAH) BonokHa MiICTATH B CBOEMY
CKJIaJi peakLiifHO 37aTHI HITPUJIbHI Ta KapOOKCUIIbHI TPYIIM COMOHOMEDY, KU BBOAUTHCS B [TAH
3 METOIO 301IbIIEHHS CIIOPIHEHOCTI 10 KaTioHHUX OapBHUKIB. [IDJIA Moxke BCTynaTH B peaxiiiio 3
HITPWIBHUMHU TPyIaMd 3 YTBOPEHHSM aMiJMHIB  HOBHMX CIONYK [8], a TakoX peakuilo 3
KapOOKCHIIBHUMHU I'PyIaMu.

®apOyBanns [IAH-BOJIOKHUCTHX MaTtepiaiiB 3a TEXHOJOTIE [5] MPU3BOAUTH 0 3MIHU
(hi3UKO-MEXaHIYHUX BJIACTMBOCTEH MOJIaKPUIOHITPHIBHUX BOJOKHUCTHUX MaTepialliB, IO MOXE
OyTH 3yMOBJICHO sIK BCTynmoM B peakuiro rpyn [IAHy 3 mpoaykramu okucienus I[IDJIA, Tak i
peakiiitHoro moaudikariero [TAH-Bosiokon [9].

ITAH wnaOpsikae 3a paxyHok mnornuHsHHS [IDJIA 3 ¢apOyBanbHoi BanHu. Hacrtymne
okrcHeHHs [ID/IA B 00’eMi BOJIOKHA MPU3BOIUTH JI OYTBOPEHHS KOPCTKO JIAHIIOTOBOTO MOIIMEPY
(momiOHOTO 10 CTPYKTYpH MOMiaHIIiHY). B pe3ynbTari, HassBHICTh KOPCTKMX YacTOK OapBHUKA —
MPOAYKTa OKHCHEHHS — B 00’€Mi BOJIOKHA Ha/Ja€ BOJOKHY KpuxkicTb, [IAH BTpauae cBoi wiHHI
«BOJIOKOHHI» BJIACTUBOCTI.

[Ipu ¢dapoyBanni [TAH — BoIOKOH peamizyeThcs OaraTomapoBa IO CKIaay 1 OymoBi
cuctema. Tak, B mepmry 4epry, HEOJHOpPiAHE 3a OYyIOBOIO caMe BOJOKHO: TpH (OpMYyBaHHI
MOJTIaKPUJIOHITPUIILHOTO BOJIOKHA 30BHINIHINA mIap «00O0JIOHKA» BIAPI3HAETHCS MO CTPYKTYpPl Bif
cepueBnHn BojokHa [10, 11], mpuyoMy Mipa BIAMIHHOCTI 3aJIe)KUTh BiJ <OKOPCTKOCTI»
0CaJ>)KyBaJIbHOI BAHHHU.

B po6orti [12] npoBeneHo nineHHs HA TPH MIAPH, II00 PO3IUIATH COPOLi0 B MiK(pa3HOMY
mapi (MII) BomokHO - ¢apOyBanbHa BaHHa 1 B 00'eMi amopdHux obnacteil comoiimepy
AKPUJIOHITPUITY, 11O MICTUTh KUCIOTHI TpynH. [lepmuii map - po3unH OapBHUKa y (papOyBambHIN
BaHHI. B momimepHHX cuctemax peanpbHUN MK (asHui 1mIap € HAHOOO'€KTOM, M0 Mae
MPOTSDKHICTB, TpudoMy BiactuBocTi MC 3MmiHHI 1o ToBuuHI. [logiOHa ToBIIMHA MK (ha3HOTO
mapy poOMTh MOXKIMBUM «B3a€EMOPO3UMHEHHS» B HBOMY CETMEHTIB BOJOKHOYTBOPIOIOUOTO
noJiimMepy, Boau i 6apBHuka. [Ipu ¢papOyBaHHI BOJIOKOH KaTIOHHHMMHU OapBHUKAMHU, SIKi (IKCYIOThCS
Ha BOJIOKHI 3a paxyHOK XimiuHux peakiiif, Ml € nanopeakropom, npotspknicte MIL, 3 oxHoOro
00Ky, 1 HECOTHOPIIHICTH (PI3MUHUX 1 XIMIYHUX BiacTuBocTei MILI, 3 iHIIOrO 6OKY, 3yMOBIIIOE BILTUB
MIII Ha npouec ¢papOyBaHHS.

[Ipu dapOyBanHi 3a TeTEPOKOATYISIIIIHHUM MEXaHI3MOM OKHCITIOBAJIbHUA OapBHUK
3aKpITUTIOETECS HA TOBEPXHI BOJIOKUCTUX MaTepialliB 3a paxyHOK I1HTEHCHBHOI  B3aeMOJIl
HaHOYACTOK Ta YTBOPEHHSI MIXKMOJIEKYJISIPHUX 3B S3KIB.

®apOyBaHHS 3a TETEPOKOATYIIAIIMHMM MeXaHi3MoM mpoBofmin Ha I[TAH-BomokHHCTHX
Marepianax, 00poOJIeHHX 3a TEXHOJIOTIEI0, 3aIPOIIOHOBAHOI0 B poOoTi [9] Ta 6e3 GpyHKIioHAaTI3a1li1.

B Tabmuui 1 HaBemeHO XapakTEpUCTHUKY 3pasKiB IONIAaKPHWIOHITPHIBHUX BOJOKHHCTHX
Marepiaiis, sSKi miansaraau GapOyBaHHIO 33 T€TEPOKOATYIISIIMHUM MEXaHI3MOM.
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Tab6auus 1. XapakTepucTrka 3pa3KiB MOJiaKpHIOHITPUIBHUX BOJOKHUCTHX MaTepiajiB

Ne 3paska | O6poOka pH 6ydepnoro pozunny | Konnenrparis H,O, , r/n
1 be3 06pobku - -

2 DyHKITIOHATI3AIlis 8 30

3 DyHKITIOHATI3AIlis 8 60

4 OyHKIIOHATI3AITiSA 8 90

5) OyHKIioHATI3aIis 8 120

6 OyHKIIOHATI3AITiSA 10,5 30

7 DyHKITIOHATI3AIlis 10,5 60

8 DyHKITIOHATI3AIlis 10,5 90

9 OdyHKIioHATI3aIis 10,5 120

3pa3ku [TAH BONOKHUCTHX MaTepialiB MPOCOYYBAIHMCS HAHOIUCIIEPCIEI0 OKUCIIOBAIBHOTO

OapBHHKA B MPHCYTHOCTI TOBEPXHEBO-aKTUBHOI pedoBuHHM mpH Temmeparypi 20°C. Moayias BaHHH

1:1. SIx Bimomo, Bi3yajbHa OIliIHKA XapakTepy 3a0apBJICHUX MOJOTEH JIUIIE SKICHA 1 3aJIKUTh Bij

CIOPUIHATTS CBITY OKPEMHM I1HIWBIIYyMOM 3aJIKHO BIJl HOT0 CTaHy 1 CHEKTPaJbHOTO CKJIATy

majayoro Ha 3pa3ok cBiTia. Ilicas dapOyBanHS 3pa3ku OOpOOISITUCS B MHIBHO-COJOBOMY
PO3UUHI Ta PETENBHO MTPOMHUBAIUCS.

B Tabnumi 2 HaBeleHiI KUIBKICHI KOJIPHI XapaKTEepUCTHKH 3abapBieHux 3paskiB [TAH-
BOJIOKHUCTUX MaTepiajiB 3 BAKOPUCTAHHSIM CHCTEM Ui XapakTrepuctuku konbopy RGB, CMYK i
L*a*b* 3a JICTY 30821:2002, 1m0 npuiHATO CIIemialicCTaMH B OMOPSIKYBATbHOMY BUPOOHHUIITBI.

Taoauus 2. KomipHi XapakTepUCTUKH 3Pa3KiB MOJIaKPHIOHI TPUIBHIX BOJTOKHUCTUX

MarepiaiiB
3pazok Ne RGB, ym ox CMYK, % L*a*b*

R G B C M Y K L a b
1 53 51 52 69 64 61 58 22 2 0
2 60 54 56 66 65 60 54 24 3 0
3 81 71 70 60 62 59 40 31 5 1
4 64 55 56 64 65 60 53 24 4 1
5 60 54 56 66 65 60 54 24 3 1
6 88 77 73 58 59 60 37 34 5 4
7 48 42 42 66 66 63 65 18 3 1
8 81 67 66 58 63 60 43 30 6 3
9 81 71 69 60 61 60 41 31 5 4
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3abapBieHi 3pa3Kd 3a TeTepOKoaryisiiHUM MexaHi3MoM (apOyBaHHS MaiOTh OJIM3bKI
KOJhOpOBi xapaktepucTuku. lle cBimuuth, mo I[TAH BomokHucTi Marepianu 10 Ta Ticis
¢dbyHKUioHami3alii OAHAKOBO COpOYIOTh HAHOYACTKH OKHUCIIOBAJIBHOrO OapBHUKA. MilHICHI
XapaKTepUCTHKH 3a0apBiIeHHS 10 (hI3MKO-MEXaHIYHUX YMHHHUKIB BHU3HAYAJIHMCS BiJNOBIIHO [0
I'OCT 9733.27-83, no m’sroro mpannast — 'OCT 9733.4-83, no nii moty - 'OCT 9733.6 — 83.
MinHiCHI XapaKTepUCTUKH 3a0apBlIE€HHS MAalOTh HaWBHINI TOKa3HUKM — 4 Ta S5 OamiB 3a
1’ ATHOATBHOIO IKAJIOK0 CIpUX €TaJOHIB.

OxkucioBanpHUN O0apBHUK HE 3aKpirumroBaBcs Ha moBepxHi [TAH BomokHucTHX MatepianiB
IUTIBKOYTBOPIOBaYaMH, 3B’S3YIOUMMH PEYOBMHAMHM YH TEPMOPEAKTUBHUMH CMOJAMH, TOMY
pe3yabTaTd poOOTH CBiAYATh MPO CHIIbHI MDKMOJEKYJSPHI 3B’S3KH, IO YTBOPHIIUCS MIX
HaHOYAacTKaMu OapBHMKA Ta BOJIOKHHUCTHM MartepiajioM. 3alporOHOBaHA TEXHOJIOTIS MPOBOANIACS
IpU KIMHATHIM TemmepaTypi, Ha BiAMIHY BiJl «KJIACHYHOI» TeXHOJOTIl (apOyBaHHS KaTiOHHHUMHU
OapBHHKAMH, 1110 CBITYUTH PO eHEeproe(h)eKTUBHICTh TEXHOJIOTIT (hapOyBaHHS.

BucnoBku. BukopucTanHs TeTepoKoaryIsuiHOrO MexaHismy ¢apoyBanns [IAH
BOJIOKHHUCTUX MaTepiajiB TMPU3BOIUTH JO OTPUMAaHHS 3pa3KiB KOPUYHEBOI TaMH KOJHOPIB 3
BHUCOKHMMH MIITHICHHMH XapaKTepHUCTUKaMU 3a0apBIICHHS.

3anporioHoBaHa  TexHousioriss  QapOyBanns IIAH  BosokHMCTHMX  MaTepialiB €
EHEeproe(eKTUBHOIO Ta KOHKYPEHTOCTIPOMOKHOIO.
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KPAIIEHUE @®YHKIOUOHAJIMUBUPOBAHHBIX [NOJUAKPUJIOHUTPUJIIBHBIX
BOJIOKHUCTBIX MATEPUAJIOB o IF'ETEPOKOATYJALIUOHHOMY
MEXAHU3MY

I'APAHUHA O. A., TAHACIOK U. B.,, POMAHKEBUY £1.0., KPABUEHKO 4. IO.

Kueesckuii hayuonanvHulll yHugepcumem mexHoiocuil u Ou3aHa

Ieas. MHccnenoBanue mporecca OKpPACKM BOJOKHHCTBIX MaTepHajJOB Ha OCHOBE
MTOJIMAKPWJIOHUTPUIIA T€TEPOKOATYIIALIMHHUM MEXaHU3MOM.

Mertoauka. IIpoBeneHue mpoiiecca OKpPAaCKU MOJMAKPUIOHUTPUIBHBIX BOJOKHUCTBIX
MaTepUajoB MOJNyOe3NpepbIBHBIM  CHOCOOOM C  HCIHOJB30BAHHEM TIeTEPOKOAryJsaIHMiHOTrO
MEeXaHu3Ma OKpalluBaHUsl.

Pe3yabTaTsl. /lokazaHa akTyalIbHOCTh MCIOJIb30BAHMS T€TEPOKOATYIALUUHOIO MEXaHU3MA
npu okpacke ITAH BOJOKHUCTBIX MaTepHaloB.

Hayuynasi nHoBu3Ha. [loka3zaHa BO3MOXKHOCTh HCHOJIB30BAHUSI TE€TEPOKOATYISIIUMHOTO
MexaHu3Ma npu okpacke [TAH BolnOKHHMCTBIX MaTepHasoB.

IIpakTnyeckasi 3HA4YMMOCTh. OKpacka TeTEPOKOATryISIUMIHHUM MEXaHU3MOM MOMXHO
WCIIO0b30BATh ISl TOJIMAKPUIOHUTPUIIBHBIX BOJIOKHUCTBIX MaTEpHUAJIOB.

Kniouegvie cnoea: 2emepoKoa2yIayUuHUU MexaHusm OKpauUBaHusl,
NOIUAKPUTIOHUMPUTIbHBIE B0JIOKHUCTIbIE MAEPUATIbL, YEEMOBblE XAPAKMEPUCUKU.

DYEING OF THE FUNCTIONALIZED POLACRYLONITRILE FIBROUS MATERIALS
WITH HETERO-COAGULATION MECHANISM

GARANINA O., PANASYUK I.,, ROMANKEVICH YA., KRAVCHENKO I.

Kiev National University of Technologies and Design

Purpose. Investigation of dyeing fibrous material based on polacrylonitrile with hetero-
coagulation mechanism.

Originality. The possibility of using the hetero-coagulation mechanism for PAN fibrous
materials dyeing.

Practical value. Dyeing with hetero-coagulation mechanism can be used for
polyacrylonitrile fiber materials.

Keywords: dyeing hetero-coagulation mechanism, polacrylonitrile fibrous materials, color
characteristics.
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