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CTH IoJIMMeEpa, 4To CHOCO6CTByeT MPOSABICHUIO UHEPTHOCTHU K arp€CCUBHBIM
BHCIIHUM CpcliaM.
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3a mpoIeAme NoJIBeKa NOIMMEpHbIE MaTepHaIbl IIPOYHO BOIILIH B CO-
BPEMEHHYIO JKU3HB, 3aMEHSs COOON TpagWIMOHHBIE MaTepHajbl KOHCTPYK-
[IMOHHOM, OBITOBOM M MEUITMHCKON HampaBaeHHOCTU. OTHON U3 KITIOYEBBIX
MMO3UIHK MTOJIMMEPHBIX MaTepHANIOB SBIIETCS PACIIMPEHHE BO3MOXKHOCTEH
KOHCTPYKIIMOHHBIX MaTepHajoB, 00Ja/1asi HU3KOH IUIOTHOCTHIO U XOPOIINMHU
(U3MKO-MEXaHUUECKMMHU MOKA3aTeNIsIMH, MOJIMMEPBl 3aMEHSIOT co0oi Tpa-
JUIMOHHBIE KOHCTPYKLIMOHHBIE Marepuaibl. OIHUM U3 TaKNX MaTepHajoB
sBrsieTcss monuauiukiaonentanuer (mJILII/), monydaemplii MeTaTe3UCHOM
nonmMepu3aiueit ¢ packpeiteMm nukia (ROMP) Ha MeTamIopraHu4ecKux
karanu3atopax. Junuknonenramued (ALI1J]) — MoHOMeEp AJsl MONMydESHHS
AT, seisercss moOOYHBIM IPOLYKTOM TEPMHUYCCKOTO MHPOJIH3a HEDTH.
JUITI mpencraBnsieT coO0H MUKINIESCKUN YITIEBOAOPO C IBYMS JBOMHBI-
MH CBS3SMH, B HOPOOPHEHOBOM W IMKJIOIIEHTEHOBOM Komblie. Berymas B
ROMP-nonmuMepu3zanuiio, cHavdaia qaiie BCETo MPOUCXOIUT pacKpbiThe 60-
Jiee HampsDKEHHOTO HOPOOPHEHOBOTO KOJbIIA, ¢ 00pa3oBaHHEM JIMHEHHOTO
MIOJIIMEpPa, a MOCIIe MPOUCXOIUT PACKPHITHE LMUKIONEHTEHOBOTO KOJBIA, C
00pa3oBaHHEM HOMEPEIHBIX CIIMBOK MEXY MOIMMEPHBIMH HETsIMH. TakuMm
00pa3oM, MOMy4YaeTCsl CIIUTHIN, KECTKHUH TOJIUMEpP C OTHOCHTEIHHO Majlon
mwiotHocThIO (1,03 1/cM3) U xopormME (PU3UKO-MEXaHHYECKUMU TT0Ka3aTe-
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nsamu [1, 2].

[TposiBisist BBICOKYIO peakMOHHYI0 criocoOHocTh, JILITT/] criocobeH pe-
arupoBaTh ¢ KUCIOPOJOM BO3/LyXa MO ABOMHOW CBsI3H, 00pa3yst OKUCICHHbIE
(hOpMBI, KOTOPBIE MPENATCTBYIOT MPOTEKAHUIO PeakLUK oimmepu3anus [3].
W3-3a 3TOr0 ¢ MOHOMEPOM NPUXOIUTCS PabOTaTh WM B OE3BO3IYIIHOM cpe-
JIe MJIH JK€ MCII0JIb30BaTh CTA0MIIN3UPYIONINE 100aBKY (aHTHOKCUAAHTHI) JUIs
MIPEOTBPALICHHS OKUCIICHNSI BO3yXOM. B naHHOW pabore MCHob3yroTCs
AQHTUOKCHJIAHTBI PAa3IMYHON MTPUPOJIBI, C LENBIO OLEHKU UX 3 dexTuBHOCTH
B npenoTrpauieHnu okucienus JUITI. Meronom orneHku sBisieTcs ra3opas
xpomarorpadusi ¢ Macc-CIeKTpPOMETPUIECKUM JICTEKTHPOBAHUEM.

B pabore ObLT MCTIONTB30BaH KOHTPONIBHBINA 00paser JJLIITJ] st orieHku
OTHOCHUTEJIBHO HETO MHTEHCUBHOCTHU OKHCIEHMA. VICIonb30Banuch Cleayo-
e anTnokcuaanTel: 1) Irganox 1010 — nepBUYHBIA aHTHOKCHAAHT (PEHOIb-
HOUW TPUPOABI ¢ YeTHIPbMS GeHonbHbIME Koblamu 2) Honon (BHT) — nep-
BUYHBIA aHTHOKCUIAHT ()EHOIBHON MPHUPOJIBI C OTHUM (PEHOIBHBIM KOJIBLIOM
3) Irgafos 168 — BropuuHblit anTHOKCHIAHT pocdarHoit npuponst 4) DSTDP
— BTOPUYHBINA CEPOCOAEPIKAIIUN aHTUOKCUAAHT. AHTUOKCHAAHTHI UCTIOJB30-
Banuch B KoHIeHTpanuu 0,5 % 1o macce, Mmacca MOHOMepa cocTasisia 10 .
OK¥HCIIeHHEe TIPOUCXO/IIIO B OTKPBITHIX CTEKJSIHHBIX €MKOCTSIX oObeMoM 15
mit ripu 60 °C B Teuenue 18 aueil. B TeyeHnu 3Toro rnepuossl ObUIO CHATO 5
M3MEpEeHnH Ul KaKIO0ro aHTHOKCHIaHTa. [lomydeHHbIe pe3ysbTaThl 0000-
mieHs! B Tabnune 1.

Tabnuua 1. [aHHble ra3oBoOM Xpomatorpadum € MACC-CMEKTPOMETPUYECKUM
OeTeKTUpoBaHMeM, MO  OCTaToOMHOMY  cogeprkaHuto  AUNL4 B
nccnegyemblx obpasuax (B npoueHTax)

1 peHb 3 AeHb 5 AeHb 11 peHb | 18 geHb
auna +irganox 1010 99,713 99,656 99,408 99,096 98,862

AUMNA + BHT 99,804 | 99,750 | 99,691 | 99,378 | 99,519
OUMA + Irgafos 168 99,408 | 99,060 | 98,896 | 98,690 | 97,155
AUMA + DSTDP 99,273 | 98,777 | 98,303 | 98,494 | 98,084
YucToiit AUNL 99,294 | 98,837 | 97,768 | 97,922 | 96,594

Ha ocHOBaHMM NMOJTyu€HHBIX JaHHBIX MOXKHO CHEJIATh CIEAYIOIIUE BbI-
Bonel: 1) mpoucxomut okucnenue JII1]], 9To BUAHO 1O YMEHBIIICHUIO €TO
CoZiepXKaHusl B KOHTPOJILHOM o0Opasiie 2) (eHOIbHbIE aHTHOKCHAAHTHI (0CO-
6enno BHT) npenorspamator nepexox urcroro LI/ B okucnennsie dop-
™Mbl 3) BropuuHble aHTnokcuIanThl (Irgafos 168 u DSTDP) numb B He3Ha-
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YUTEJIbHOM CTENeHU MPeloTBpallaloT OKUCIeHne. MOXXHO peKOMEHI0BAaTh K
HCIIONIb30BaHUIO i mipenoTBpamienus okucienus B JUITJ[ aHTHOKCHIaHT
BHT unu ero anajoru.
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TBepaomonmMMepHbIe TOIUTMBHBIE 3IEMEHTHI ABISIOTCS Hanboiee mep-
CTMIEKTHBHBIMH M 3KOJIOTWYECKH MPHUEMIIEMBIMH HCTOYHHKAMH 3JIEKTpUYe-
CKOH SHEpPIrUy HACTOSIIETo M OmrpKaiimero Oymymero. [TaBHBIM KOMIIOHEH-
TaMH B TOIUIMBHBIX 3IEMEHTAX SBJIAIOTCS IPOTOHIIPOBOIAIINE MEMOpaHsI [ 1,
2]. Hambonee Ha pacipoCTpaHEHHBIMH SIBIIAIOTCS CUCTEMBI HA OCHOBE MEM-
Opan «Nafion» u pazauyHble M AU(DUKAITIH.

Psiiom 1OCTOMHCTB, B CpaBHEHHH C KOMMEPYECKUMH HEpPTOPHPOBAH-
HBIMHJ IIPOTOHOOOMEHHBIMU MeMOpanaMu «Nafiony 001agaroT IpOIyKTHI 30-
JIBTeNb CHHTE3a C YYaCTHEM TeTpa’TOKCHCHIaHa [3].

Ilenbro Hammeil paboTHI IBUIICS CHHTE3 U HCCIIEA0BAHNE XapaKTEPHCTHK
MIPOTOHIPOBOISMINX MEMOpPaH, MOMYYEHHBIX 30Ibrellb MeTofoM. CHHTE3H-
POBaHHBIE HAMH MEMOPaHbI MIPEACTABIIIIOT COOOH TTOMMMEPHBIE TIIICHKH.

MertozmoM 307breNb CHHTE3a, HAMH C(HOPMUPOBAHBI MEMOpAHEI C yda-
ctueM 3-mpunuHCyabpokucaoTsl (IICK) mmm 2-dhenun-5-6en3nmu-gas3o-
ncynepoxucnotsl (PBUCK), Terpa’TokcucmiaHa, HOMHBHHWIOYTHPANS H
opTodocPOPHOI KUCIOTHI, NCCIIEIOBAHBI CBOMCTBA THOPUIHBIX MEMOpaH B
CpaBHEHHH ¢ ieppTopupoBaHHbEIMA MeMOpanamu Nafion 212 u ©-4CK.

DopMHpOBaHHE TaKMX MEMOpaH MOXKHO IIPEICTaBUTh KaK IIPOIECC,
MIPOTEKAONINH Yepe3 HECKOIBKO ITOCIIEIOBATENbHBIX U MapaJlIeTIbHBIX CTa-
muit. ['uapomutrdeckast nonukornaeHcaus TOOC B BOZHO-CITUPTOBOM KHUC-
JION cpelie MPHUBOAUT K 0OPa30BaHUIO, MPEUMYILECTBEHHO, PACTBOPHMBIX



