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B 4éM XxuMMn4yeckas ocooeHHOCTb MaTepuana
LogicPIR?

NcxoHbIM Chipb€M ans nosiyyeHuns PIR 1 neHonosnypeTaHa B HaLUW [HU CNy>XXaT NPOAYKTbI
HepTEXNMNYECKOro NPOM3BOACTBA - NOMMEPHbLIE OPraHNYecKne coeMHeHNs 1 MHOr0aTOMHbIe
CNMPThI. ANbTEPHATVBHLIM BAapPUAHTOM SABASETCS UCMNO/b30BaHNE HEKOTOPbLIX BULOB PACTUTENIbHOIO
MacJla: KaCTOPOBOro, COEBOro, PancoBOro, NOACOMHEYHOro 1 Ap. OLHAKO TaKoe CbipbE 3HAYNTENIbHO
LOpOXe.

CuHTe3 u CBOUCTBA neHonoJsiuypeTtaHa

B oCHOBe peakuun NosiMmepusaumn NexnT B3aMMOoencTeme OBYX KJIIO4EBbIX pe€areHTos,
Ha3blBaeMbIX «KOMMOHEHT A» N «KOMMOHEHT b»:

1. KOMMOHEHT A - MOAMON: MHOFOATOMHbIN CNUPT, UMEIOLLUIA B CBOEM coCTaBe bonee ogHon
rmgpokcunbHon rpynnsl —OH. K 3Ton rpynne XMMmnyeCckKnx coeauHeHNn 0THOCATCS, B YHaCTHOCTH,
3TUNEHT INKOb, MPONUAEHT INKOSIb, FANLEPUH, cCopbuT n ap.;

2. KOMNOHEeHT b - noanmn3soumnaHaT: opraHnyeckoe coeiuHeHune, cogepxaliee hyHKUMOHANbHYIO
rpynny —N=C=0. B yacTHOCTW, Npun Npon3BoACTBe rneHononmypetaHa un PIR ncnonb3syetcs
noanMepHbIN 4,4 meTuneHandeHnngumsounadaT nam pMDI, nponssoanmbln KopriopaunsMmmn BASF,
Covestro, Huntsman n Dow.

MOMUMO NEPEYNCNIEHHbIX PeareHTOB B CMHTE3e y4acTByeT ellé npumepHo 10-13 BelecTs:
KaTa/M3aTopbl, CTabnan3aTopsl 1 pa3inyHble 106aBKK, BAVSIOWLNE Ha KOHEYHbIe CBOMCTBA
MaTepuana.

PIR: 0cobeHHOCTU U OTANUYMA

MeHononum3oumaHypaT Brnepsble Obi1 CUHTE3MpPOBaH B 60-x rogax XX Beka. TeXHO0rmsa ero
NPOM3BOACTBA OT/IMYAETCHA OT TEXHONOMUU MOJIYHEHNA «KJTACCMYECKOro» MeHononypeTaHa.

B nepByto o4epenb - COOTHOLWEHNEM KOMMOHEHTOB A U b B peakuMOHHOM CMeCH.

Bnagumunp LannmoB, KaHANAAT TEXHNYECKUX HAayK, PYKOBOANTENb TEXHNUYECKON CyX6bl
HanpasneHns «MNonnmepHsle MmembpaHbl 1 PIR B KMC» komnaHun TEXHOHUKOJ1b:

«B 0bbI4HOM NeHonoNNypeTaHe 3TO KacCU4eckoe OTHOLWEHNE, paBHoe 1:1, TO eCTb Ha OAHY
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MONEeKyJly nosivona NpuXoauTCs ofHa MoneKyJsa nsounaHaTa. B pesynbTaTe peakuumm noay4vaercs
MOJieKyJia nosmMepa C JIMHENHON CTPYKTYPOW.

Mpu CMHTE3€e NeHOMOMMM30LMaHypaTa 3TO OTHOLEHNE 3aBUCUT OT pada hakTopoBs (0T
MOJIEKYJIIPHON MacChl N (hYHKLMOHANbHOCTM Noanona, oT cogepxaHus NCO-rpynn B usounaHaTe v
OT €ro TUMa) u JoJHKHO BbITb He MeHee, YeM 1:2. B TEXHOMOrMYECKOM LIUK/Ie Haero npeanpusaTus
OHO COCTaBJIIeT KaK MUHUMYM 1:3, TO €CTb Ha O HY MOJIEKYJTY MOS0 NPUXOAUTCS TPY MOJIEKY bl
n3ounaHaTa, ABe 13 KOTOPbIX OCTatoTCs cBo6oAHbIMU. Mpy 3TOM caM npoLecc npoTekaeT npu Gonee
BbICOKOW TemnepaType.

B pe3ynbTaTe NpoMCX0AWT Tak Ha3bliBaeMas TpuMepusaums: ceoboaHsie NCO-rpynnbl 0bpasytoT
0Cc060 NpoYHble CoeaAnHEHNS - TpuMepbl. MOXKHO CKa3aTb, YTO MEHOMOMM30LNaHypaT - 3TO
TPUMePU30BaHHbIN N30UMaHAT. BbiCOKaa NPOYHOCTbL XMMUYECKUX CBSA3EN 3aTpyaHAET paspyLleHme
CTPYKTYpbl NoavMepa, No3TOMY NOJMU30LMaHypaTHaa neHa ABASETCA XMMUYECKU U TepMUYeckiy (B
TOM YKCJie NpY BO3LENCTBMU OTKPLITOro njameHn) bonee ctabunbHbIM MaTepranoM: pa3pbliB
n30UMaHypaTHbIX CBA3EN Ha4YMHaeTCsa npu TemnepaType Bbiwe 200 °C, Torga Kak y
neHonosnypeTaHa - npumepHo npu 100 °C».

_—

EWwé oHO cylecTBeHHOE OT/IMYMe - NCMONb30BaHWe APpYrnx BCrneHmBaowmx areHTos. o 2011 rona
B npoun3ssoacTtee PIR npumeHann ppeoH-11, a nocsie ero 3anpeTta B pamKax KJIMMaTUYeCKnxX
COrJlallleHNn CTanan NCMONb30BaTb MEHTaH - HU3KOTEMJIONPOBOAHLIN ra3, OTHOCALUUACA K rpynne
npenesibHbIX Yr1eBOAOPOLOB KJlacCa ajIkaHOB.
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MeHTaH Nocsie BCNEeHNBaHMA OCTAETCA 3anedYaTaHHbIM B 3aKpbITbiX f4enkax PIR (B nanTax
yTeNnAnTensa ero 4OMNoAHUTESIbHO FrepMEeTU3NPYIOT NapoHenpoHMLaeMble 06a1LOBKK

13 aJIlOMUHNEBOW (hONbIK), KOTOPLIN Bnarogapsa 3ToMy NoJiyv4aeT PEKOPAHO HU3KYIO
TENJI0NPOBOAHOCTb CPEAN CEPUNHO BbIMYCKAEMbIX TEMMOM30AALNOHHbBIX MaTEPUNaSIOB.

ABTOp CcTaTbMm:
Anekcen KannHkuH

BenyLwimin cneunannct HanpaeneHns «lMonnmepHole MembpaHbl 1 PIR» B
KOTTEIXKHOM MaJio3TaXKHOM CTPOUTENLCTBE.

OTBeT chopMUpoBaH B
6a3e 3HaHWiA No cchinke
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