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BIIJIUB MOJU®PIKAIIIL BOJIOKHA HA NOI'O TOPIOYICTD

(mpeacraBneHo a-pom XiM. Hayk Kamyrinum B./1.)

Momudikanieto antunipenom BMKC kommiekcuty HAT 3 ioHamu Mi-
ai (II) orpumano HOBHMIT MaTepial i3 BIACTHBOCTSIMH 3HHXKEHOI TOPIOYOC-
Ti. 3po0JIeHO TPUIYLICHHS IMPO 3aJIeKHICTh T'OPIOYOCTI BOJOKHA BiJ
crifikocti BMKC Ha #ioro ocHoBI.
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Ilocmanoeéka npoonemu. BONOKHUCTI MaTepiaid JIETKO crajaxy-
I0Th, CIPUSIIOTH MOLIUPEHHIO MOJYyM'st Ta TIPU TOPIHHI BUIAUISIIOTH BEIUKY
KUTBKICTh UMy 1 Ta3iB [1, 2]. Tomy BoHU Yy BUPOOHUYUX 1 )KUTIOBUX TMPU-
MIIIEHHSAX, MOKYTh CTAHOBUTH eKojoriuny HebOesmneky. lllomus B Hamriit
KpaiHi B cepeHbOMY BUHUKAE 126 MOXKEX, y BOTHI TUHE 6 1 OTPUMYIOTh
TpaBMH 4 JIOJUHH, B Pe3yJbTaTi MOXKeX 3HUIIyeThes 31 Oynisns, 4 omau-
HUIIl TEXHIKA Ta MaTeplaJiIbHUX I[IHHOCTEW HAa CyMy OJM3bKO 65 THC. I'pH.,
OpivHO B €BPOIIi Bl MOXKEXK THHE 5 THC. 0Cci0, B AMepwuili - 4 Tuc. ocio, a
MatepialibHl BTpaTu CTaHOBIATH O0Ju3bko 1% Big BBII [3]. V 3B"13Ky 3 ium
3HM)KEHHS TOPIOYOCTI MaTepialliB, B TOMY YMCII TEKCTUJIbHUX, Ta OTpH-
MaHHsI BOJJOKHHCTHX MatrepiajiB 13 3HMKEHOIO TOPIOYICTIO € aKTyaJlbHUM.
Cepito3He mpKepesno HeOe3MeKH 1]l Yac MOMKEXK MPEICTABISAIOTh BOJIOKHHUCTI
MaTepiaii Ha OCHOBI HITpoHY [4]. HamanHsi BOrHe3aXMCHUX BIACTUBOCTEH
TaKuM 00’€KTaM Ha OCHOBI1 HITPOHY B OCTaHHI POKH € 3HAYYIIIHM.

JInst 3HKEHHS TOPIOYOCTI TMOJIIMEPHUX BOJIOKHUCTHUX MaTepiaiiB
HEOOX1THI CIIOBUIbHIOBAY1 TOPIHHA. B HaIl yac iCHye JJOCHTh BEIIMKE KOJIO
TaKMX CIIOBUILHIOBAYIB FOPIHHS, PI3HUX 32 CKIIAJ0M, €()eKTUBHICTIO BOTHE-
3axucHOI 1ii. Hampukian, 1o HUX HaJIeXaTh XJI0p-, Opom-, a30T1-, hocdop-
BMIILYIOY1 Ta 1HIIII HEOPTaHIYHI CIIONYKH [2, 5].

Jlana po6oTa nmpucBsYeHa MOLIYKY METOIB Moaudikaiii MaTepialiB
3HMKEHO1 TOPIOYOCT] Ta MPOJOBXKYE HAIl JOCHIJKEHHS iXHIX BJIACTUBOC-
Tel Ha OCHOBI1 BOJIOKHA HITPOH.

Ananiz ocmannix oocnioxcens i nyonikauii. B nitepatypi Hakomye-
HO 06araTo eKCIepUMEHTAIBHUX JaHUX [4, 5] mpo BIACTUBOCTI MOJIaKPUIIOHI-
TPUJILHUX BOJIOKOH, JIaH1 ITPO METOJU 3HWKEHHSI IXHBOI TOPIOUOCTI JIy>Ke 00-
MexeH1. J[o TOro »x KUIbKICTh €()eKTHBHUX CIIOBUIBHIOBAYIB TOPIHHS VIS Ta-
KUX MarepiaiiB € HeIOCTaTHhOI. Lle MoB’sa3aHO 31 CKIIAAHICTIO MTPOLIECIB, 10
CYIIPOBO/KYIOTh TEPMIUYHE PO3KIIAJIAHHS MOJIMEPY, TOKCHYHICTIO aHTHUITIPE-
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HIiB, IXHBOIO BHCOKOIO BapTICTIO, HEMOJIMBICTIO MPOMHUCIOBOTO BHUITYCKY
BHACJIIIOK BIJICYTHOCTI CHPOBHHHM Ta HEIOCTATHICTIO EKCIIEPHUMEHTATbHUX
JaHUX I0JI0 XIMIYHUX IMPOIECIB Ta MEXaHI3My B3a€MOJIii aHTHUITIPEHIB 3 BO-
J0KHOM [1, 4, 5]. ToMy HOIITyK HOBUX BOJIOKHUCTHX MaTepialliB Ha OCHOBI Hi-
TPOHY 13 MOXKJIMBICTIO 32 PaXyHOK 1XHbOI MOJU(IKAILIll 3HUKEHHSI TOPIOYOCTI
Ta JIOCJIJKEHHS B3a€MO/I1i BOJIOKOH 3 aHTUITIPEHAMU € aKTYyaJIbHOIO.

Ilocmanoexa 3ae0anns ma iozo eupiwienna. B naniii po6oTi 3 10-
CHIP)KEHO BOTHE3aXMCHI BJIACTUBOCTI TaKUX BOJOKHHCTHX MaTepiaiiB: MO-
JIaKPUIBHOTO BOJIOKHA (HITPOH), KOMIUIEKCOYTBOPIOIOUOTO BOJIOKHA Ha
rioro ocHoBl (HAI'), a TakoX BHCOKOMOJEKYJISIPHI KOMIUIEKCHI CIIOJYKH
(BMKC) HAT 3 ionamu mimi (II).

BMKC Bonokna HAI Oyiio exciepuMeHTanbHO OTPUMAHO B [6] uepes
KOMILIEKCOyTBOpenHs BoxokHa HAT 3 ionamu Cu®' B inTepsani pH 2,0-6,2.
Opnep:kaHi pe3ynbTaTd B MOEJHAHHI 3 AHAIOTTYHUMU JIITEPATYPHUMH JIaHU-
MU TIPO MOJI€TTbHI HU3bKOMOJIEKYJISIPHI CIIOTYKH JIO3BOJISIFOTH BBAYKATH, IO
KOMIUIEKCOYTBOPEHHS BIJOYBA€THCS 3 TIPOKCAMOBUMH IpYNaMy KOMILJIEK-
CUTY y BoAgHOMY po3umuHi 3a ymoB pH 2,0-6,2 [6]. KoncTantu xomriekco-
yTBOpeHHs B, piBHOBar po3paxoByBaiu metogoM b’eppyma-I'peropa

nHL+M*"<L M*™nH". (1)

[Tonepenuro 3a nanumu pH-METpUYHOTO TUTPYBAHHS Ta MaTEpiaIbHUM
OamaHcOM 3a 10HOM TIAPOTEHY BHM3HAYEHO PIBHOBAKHI KOHIICHTpAITil
rpyn [HL], mo yrBoproroth BMKC Bonokna HAT', 1 3HaueHHst ¢yHKIIii yTBO-
peunst B'eppyma n. 3nagenns ¢ynkuii b'eppyma BMKC HAI y Boni csra-
I0Th OJIMHUII, TOOTO B TIOIMEP] (DOPMYIOTHCS CEPEIHBOCTATUCTUYHI KOOPIH-
HauiiHil By3nu M:L=1:1. 3a Takux ymMOB KOHCTaHTH B; nns mepmioro cry-
MIEHI0 KOMIUIEKCOYTBOpPEeHHS Bu3HaueHo mpu n=0,5, a 3navenns K.,=B,/K,
(Ko — xoHCcTaHTa aucoriaiii riipoKCaMoOBUX TPyH y MOJIMeEPi) OACep:KaHO
st BMKC Bonokna HAT cknagy M:L=1:1 [6] (Tab6ux. 1).

ExcriepuMeHT 3 OTpUMAaHHS HOBOI'O BOJOKHHUCTOTO MaTepiaiy
BMKC Bosniokna HAI' 13 BIacTUBOCTSIMU 3HUKEHOI TOPIOYOCTI MOJIATAB Y
HactynHoMmy. HaBaxky BosiokHa BMKC komminekcuta HAIDT oOpobiisiiu
BOAHUM po3unHOM 0,2 Monb/n pocopHOI KUCAOTH Ta yTPUMYBAIU MPHU
T=20x1°C no BcTaHOBJIEHHS piBHOBaru npoTsaroM 3 rogud. Ilicias mporo
HaBa)XKYy BOJIOKHA BIAAUISUIA B po3duHy. OCTaHHIN JOCTIKYBaIu HA 3a-
ranpHui BMICT pocdat 1oHiB Ta 1oHIB Mifi (1), sxi BU3Hauanu ifogomeTpu-
gyauM MeToaoM. OTxe mia yac kontakty BMKC kommexkcury HAT 3 Boa-
HUM PO3YrHOM (HocHOpHOi KUCIOTH BiIOYBAJIOCh KOMILIEKCOYTBOPCHHSI
Mk 1oHamu Mifi (IT) 1 docdar rpynamu.

J1o TOro X, CTyIIHb KOMIUIEKCOTBOPEHHS 3aJieXkaa BiJl CIIOP1AHEHO-
cti mbxk BMKC Ta docdar ioHamu, a TakoX BiJ KOOPAWHAIIKHOTO YUCTA
10H1B Mif1, ToOTO Big ckiany BMKC [6]. 3a Takux yMOB MpoIiec KOMILIEK-
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BMKC — Cu*" + L < BMKC-Cu*'- L, )

ne L — anionu ¢pochopHOi KUCTOTH.
MinHICTh YyTBOPEHUX TaKHUM YMHOM KOMIUIEKCIB, SIK 1 B TMOMEpe/I-
HBOMY BUNAJKY [6], XxapakTepu3yerbcs KoHcTaHTor pK,; a6o 1g K, [7].
3rigHo [7] Hamu OynM po3paxoBaHl BEIMYMHHM K 3MIIIAHOTO KOM-
miekcy BMKC-Cu®'- L (ta6m.1). Otxe, crifikicte BMKC-Cu®'- L Bume 3a
ananoriuny koncrauty lg K, BMKC-Cu®",

Ta6u. 1. 3HaueHHS KOHCTAHT CTiIHKOCTI 3pa3KiB BOJIOKHA BiJ KHCHEBOIO iH-

AeKcy
Ne
3pas- Bonokauctuii maTepian 1gKe; Kucuesuii ingexc
Ka
19,6
1 Hitpon* - 19,7
19,7
19,8
2 HAT* - 19,8
19,8
21,0
3 BMKC-Cu** 7,7 [6] 21,1
21,0
o 24,9
4 BMKC-Cu- L, 8.2 24,7
00po0IeHN aHTUITIPEHOM ’ 24.7

*TIpumiTka: 3pa3ku BojgokoH* (Ne 1,2) 6e3 00poOKH aHTUITIpEeHOM

3HaueHHA KHCHEBOro iHaekcy Bu3Hadayiu 3rigHo ['OCT 12.1.044-
89 [8]. [Toxnbka BU3HAYEHHS 3HAUYEHb KHMCHEBOI'O 1HAEKCY JUIS 3pa3KiB BO-
JIOKOH JI0 1 Micyisi 0OpOOKM aHTUIIPEHOM 3HAaXOJMJIacs B MEXaX 3HAYEHb +
(0,07-0,1) 1 B cepenuboMy ctranoBuia + 0,1. 'oprouicTs (3a mapameTrpom
KHCHEBOT'O 1HJCKCY) JOCIHIPKEHUX BOJOKOH 1 KOMIUICKCIB 3HAYHO ITiJ[BU-
IIYE€ThCS MPU KOMIUIEKCOYTBOPEHHI, OCOOJIMBO Jisl 3pa3KiB, 0OpOOJICHUX
anTumiperom BMKC-Cu*'- L (1a6:1.1). 3HaueHHsS BEIHYHH KHCHEBOTO iH-
JEKCY TOCTIHKEHUX 00’ €KTIB CBITYaTh O 3MEHIIICHH] iXHbOI TOPHOYOCTI TPH
ximiuHii mMoaudikaii (HiTpoH — HAI), a Takox mpu yTBOpPEHHI 3Millia-
HUX JITAaHIHUX KOMIUIEKCIB BMKC-Cu** — BMKC-Cu*'-L. Jlo Toro x
CIIBCTABJICHHS 3HaY€Hb KUCHEBUX 1HJIEKCIB 3 BeauunHOW 1gK., KomIUIeK-
CIB JIO3BOJISIE IPHUITYCTUTH 3aJICKHICTh TOPIOYOCTI Bif crifikocti BMKC.

Bucnoexu. momudikariero antunipenom BMKC kommnexkcury HAT
3 1oHamu Miai (IT) oTpumano HOBUMIT MaTepian 13 BIACTUBOCTAMH 3HUKEHOI
roproYoCTi. 3po0JeHO MPUITYIICHHS MPO 3aJEKHICTh TOPIOYOCTI BOJOKHA
B11 ctirikocti BMKC Ha iioro ocHOBI.
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Bausinue moaugukanuu BOJIOKHA HA €ro roprovecTts.

Momudukarmmer antunupenom BMKC kommuiekcuty HAI ¢ nonamu memu (1)
II0JIy4Y€H HOBBIM MaTepual CO CBONCTBAMU MTOHM)KEHHOM roprodectu. CrenaaHo npearno-
JIO’)KEHUE O 3aBUCHMOCTH roproyecTH BojiokHa oT ycrounBoct BMKC Ha ero ocHose.

KuroueBble ci10Ba: HUTPOH, aHTUNUPEH, KomIiulekcuT HAI', BbICOKOMOJEKY-
JISIPHbIE KOMIUIEKCHBIE CO€IMHEHNUS, TOPIOYECTb.

N.L. Korovnikova, V.V. Oliynik, S.Y. Gonar

Effect of fiber modification on its flammability.

Modification of the flame retardant HMCC NAG with copper ions (II) obtained
new material with properties retardant. The assumption is made about the dependence
of the stability of the fiber flammability HMCC based on it.

Keywords: nitron, a flame retardant, a complex of NAG, macromolecular com-
plexes, flammability.
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