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OTHOCHUTCSL K IOJHUIPONUIECHOBON KOMIO3MLIMM, HUMEIONIEH BbIIICyKa3aHHBIE CBOMCTBA, a TaKXke K
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CMNOCOB NMONMYYEHMA NONUNPOMUIEHOBOW KOMMO3MLUMA

HacTtosiee nsobpeteHne oTHOCUTCS k CNOcoBy NONy4YEeHUs NONMNPONMUIIEHOBON KOMMO3ULN.
Bornee  KOHKpPETHO, HacToslee WU30OpeTeHne OTHOCUTCA K CnocoBy  momyyeHus
NONUNPONUIIEHOBON KOMMO3NLUNKN, COAEPXKaLLEn NPONUIIEH U OAUH unn 6ornee COMOHOMEPOB,
BblOpaHHbIX 13 aTuneHa n C4—C1o anbda-oneduHoB, a Takke K NONUNPOonMIeHoBOM KOMMNO3nLuw,
MONY4Y4EeHHOWN yKasaHHbIM cnocobom. HacTosiwee mnsobpeTeHne AOMONHUTENBHO OTHOCUTCS K
N3AENUIO, CoaEpKaLLEMy YKasaHHY MONUNPONUIEHOBYO KOMMO3ULMIO.

FoMononMMepbl 1 CONONMMEPbLI MPONUIEHA NPUrOAHbI ANt MHOTUX MPUMEHEHWUN, TaknX Kak
ynakoBKa, TEKCTWUNb, aBTOMOOMMbHblIE geTannm u Tpybbl. BaxHom obnacteio npuMeHeHus
rOMONONIMMEPOB M COMONMMMEPOB MNPOMNUIEHa SIBNSETCA YNaKOBOYHAs MPOMbILUNEHHOCTb, B
4acCTHOCTW, NPOM3BOACTBO NMEHOK N (POPMOBAHHbIX U3AENUNA.

B obnactu ynakoBKM OYEHb BaKHO MMETb MOMUMPOMUMIEHOBYIO KOMMO3ULMIO C BbICOKOW
TEKYYECTbIO 1 XOPOLLUMMWN MEXAHUYECKNMM CBOMCTBAMMU, T.€. C BbICOKMM MOZYNEM ynpyroctu npu
PacCTS>KEHMM U XOPOLLEN yAAPONPOYHOCTbLIO. Bbicokasa Teky4ecTb Heobxoanma AN AOCTKEHUS
XOPOLUEN TEXHOMOIMYHOCTU B PasnMyHbIX crnocobax npou3BOACTBA M3AENUA, TakUX Kak,
Hanpumep, Npouecchbl NUTLEBOrO POPMOBAHUA, YTO oOBecrneynmBaeT BO3MOXHOCTb BbICOKOM
CKOPOCTW MPOU3BOACTBA, OObIMHO HEeOOXOAMMOW ANs  pblHKA MPOAYKUMM MacCOBOro
npoussoacTBa. MexaHudeckne CBOMCTBA TakXKe BadKHbl ANSA AAHHOrO Tvna MNPUMEHEHMWS, B
4acTHOCTH, B 06nacTn NponsBoACTBa KOHTENHEPOB, KOTOPbIE AOIMKHbI YA EPKUBATL COAEPKUMOE,
Takoe Kak NuLLEBble NPOAYKTLI UMW XUAKOCTKW, Haxoasawmecs B HUX. Kpome Toro, Heobxoamnmo,
4yTOObI KOHTEMHEPLI UMENW LOCTaTOYHYIO XKECTKOCTb ANSA CKrablBaHMsA UX B LUTabens.

Kpome TOro, nonmnponuneHoBas KOMMO3ULUMUS AOIMKHA BblaepXuBaTb MNOBPEXIEHME OT
MEXaHMYECKOrO CXKaTUS, KOTOPOE YacTo BO3HWUKAET, HANPUMEp, Npy NageHnn 3genuin.

Bonee Toro, pgomkHa ObiTb NPUEMMEMON MYTHOCTb M3genus. B yacTHocTW, Heobxogum
xopoLmnn 6anaHc MeXay XXeCTKOCTbIO U MyTHOCTbLIO.

OpHako No MEHbLUEN Mepe HEKOTOpble U3 YKa3aHHbIX CBOWCTB MOTYT ObiTb JOCTUrHYTbI 3a
CYET APYroro u3 3aTMx CBOWCTB. Hanpumep, nNpu yBENUYEHUN NoKasaTens Teky4yecTu pacnnasa
MOXET ObITb YNny4dlleHa >XEeCTKOCTb, HO MPU 3TOM CYLLUECTBEHHO YXYALIATCA CBOWCTBA
yaaponpo4HocTu. Takum o6pasom, yAaponpo4vHOCTb W MoKasaTenb TEKyyecTu pacnnasa
NONMNPONUNEHOBON KOMMNO3MLUUN B3AaUMHO NPOTUBOMONOXHbI.

Kpome Toro, Bbicokasi CTENEHb KPUCTANMYHOCT M NONUMPONMIEHOBOW KOMNO3NLUKN AENaET ee
JOBONNbHO XECTKOW, OAHAKO Taioke YBENMUUMBAET €€ MYTHOCTb. Takum obpasom, 6anaHc mexay
JKECTKOCTBIO 1 MYTHOCTLIO MONUMNPONUIEHOBON KOMMNO3NLUN MMEET BOMbLLIOE 3HAYEHNE.

CneposarenbHo, cyuwectsyer obwas notpebHocte B  cnocobe  npousBoACTBa
NONUNPONUIIEHOBON KOMMO3ULUUMK, XapakTepusylwencss cbanaHCMpoBaHHbIM COYETAHUEM
BbICOKON TEKYy4YECTW, BbLICOKOM XECTKOCTU W YAAPOMPOYHOCTU, @ TaKKe BbICOKMM YPOBHEM

ONTUYECKNX CBOWCTB (HU3KMM 3HAYEHMEM MYTHOCTN).
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B EP2539398 onucaH cnocob nonyvYeHuss CTaTUCTUYECKOrO COMonumepa nponuneHa B
npouecce NocneaosaTenbHON NONUMEpPn3aunn, N ykasaHHbIA Cnocob BKMIOYAET CTagum

a) nonumepusayum nponuneHa u nNo MeHblen mepe oagHoro atuneHa wunm Cs — Cx O-
onepuHa B nepsom peaktope (R1) ¢ nonydeHuem nonunponuneHa (PP1),
npeacraenstowero cobon crartncTtuieckni cononumep nponunena (R-PP1), n ykasaHHbin
nonunponuneH (PP1) wumeetr nokasatene Tekyyectn pacnnasa [1TPiye (230 °C),
n3mMepeHHbIn B cooteeTcTBum ¢ 1ISO 1133, He 6onee 1,5 /10 MuH.,

b) nopaun nepsoro nonunponunena (PP1) so BTopown peaktop (R2),

C) nonumepusauymm BO BTOpPOM peaktope (R2) m B MNPUCYTCTBUM YKasaHHOro nepBoro
nonunponunena (PP1), nponuneHa n Heobsa3aTenbHO NO MEHbLLEW MEPE O4HOr0 3TUNEHa
nvnn C4 — Cy a-oneduHa ¢ nonyyeHuem sToporo nonunponuneHa (PP2), npuyem
ykasaHHbIi nepsbit nonvnponuned (PP1) n ykasaHHbin BTOpOWM nonunponuneH (PP2)
obpasyloT (O4HOPOAHYIO) CMeCb, W yKasaHHbl BTOpouM nonunponuneH (PP2)
npeacraesnser cobon nepBbid romononumep nponuneHa (H-PP1) wnn  BTOpOWN
cTatucTudeckmin cononumep nponunexHa (R-PP2),

d) nogaun cmecu nepeoro nonunponuneHa (PP1) n stoporo nonunponuneHa (PP2) B
TpeTbem peaktope (R3), n

€) nonumepmsaumm B TpeTbem peaktope (R3) m B npucytcTBUM CMECU NepBOro
nonunponunena (PP1) n sToporo nonunponuneHa (PP2), nponuneHa n Heobs3aTenbHO
Mo MEHbLUEN Mepe OaHOro atuneHa umnm Cs — Cyo a-oneduHa ¢ nonyvyeHnem TpeTbero
nonunponunena (PP3), npuyem ykasaHHbi TpeTun nonunponuneH (PP3) npeacraensaeT
cobown BTOpoK romononumep nponunena (H-PP2) nnun tTpetun Ctatnctuiecknin cCononnmep
nponuneHa (R-PP3), n npn atom nepsbiri nonunponuneH (PP1), BTopon nonunponunex
(PP2) n tpetnin nonnnponuneH (PP3) obpasytoT (04HOPOAHYIO) CMECh.

OpHako nsobpeTteHune, onmcaHHoe B EP2539398, oTHocutca k Tpybam, cnegosaTenbHo, MNTP:
NOSTY4YEHHOro CTaTUCTUYECKOro cononmmepa nponuneHa cocrasnset ot 0,5 o 10,0 /10 MuH., n
OH MOXET cofepaTb, B YacTHocTH, OeTa-Hyknempyowme areHTol. Kpome Toro, B EP2539398
OTCYTCTBYET OMNWCaHWE CBOWCTB MYTHOCTM MOMNYYEHHOrO CTaTUCTUYECKOro Ccononumepa

nponuneHa.

EP2338657 oTHOCKTCSA K reTepodasHon NoNMnpPOonUneEHOBOW KOMMNO3NULUMN C 4OBOMbHO BbICOKUM
rnokasartenem TEeKy4yeCTU pacnnasBa, BbICOKOW >KECTKOCTbIO, MNPUEMMEMbIMM CBOWUCTBaMM
YyAAPONPOYHOCTM U BbIrO4HBIM 6anaHCoM MeXAy >KEeCTKOCTbIO M Npo3paqHocTbio. OnucaHHas
komnosnuyus cogepxmt 30 —60% macc. dpakyum (A) romononumepa nponunexa, 10 — 50% macc.
dpakymm (B) cratnuctnyeckoro cononumepa nponunena, 1 — 20% macc. dppakyum (C) nepsoro
3M1acTOMEpPHOro cononumepa atuneHa un nponvneHa, 1 — 20% macc. dpakyuu (D) BTOPOro

3M1aCTOMEPHOro cononimMmepa atuneHa u nponuneHa un 5 — 25% macc. dopakyuun (E) romo- nnm
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cononumepa aTuneHa. B AaHHOM [JOKYMEHTE HEeT OMUCaHUA 3Ha4YeHUW MyTHOCTU obpasuyos
ToNnwwmHOM 2 MmMm. Kpome TOro, nmpmMBEAEHHbIE MPUMEPLI HE cogepxaT anbda-HyKnenpyroLwmnn

areHT. Kpome Toro, ans D1 He onucaHa cTagus rpaHynuposaHus.

WO02012/126759 0THOCUTCA K TEPMONACTUYHLIM NONMONEPUHOBbLIM KOMMNO3ULUSAM, UMEIOLLNM
xopowmnn BanaHC MEexaHM4YeCKUX W OMNTUYECKMX CBOWCTB. [lpeanoxeHHass KOMMo3nums
CTaTUCTUYECKOro cononumepa nponuneHa cogepxut 60 — 85% macc. cononumepa nponuneHa un
oT 0,1 po 2% macc. 3BeHbeB, 0bpasoBaHHbIX U3 aTuneHa, n 15 — 40% macc. cononumepa
nponuneHa, n ot 7 Ao 17% macc. 3BeHbeB, 0Opa3oBaHHbLIX U3 3TUMEHA, NPUYEM yKasaHHas
KoMno3numusa nmeet obulee cogepxkaHue atuneHa ot 3 4o 4,5% macc., 3HauyeHne nokasarens
TekyyecTn pacnnasa B coorseTcTBum ¢ ISO 1133 (230/2,16) ot 10 go 120 r/10 muH. B fokymeHTe
He onucaHo NpucyTcTBue nonmmepa nponunerHa (PP-c) ¢ cogepxxaHnem comoHomepa 0,5 — 2,5%

macc.

WQ02016/116606 OTHOCMTCA K KOMMNO3MUUSM OUMOZanbHOro CTaTUCTUYECKOro cononumepa
NONUNPONUINEHa, UMEKLMM XOPOLMA BanaHC MEeXaHW4YecKMxX W OnTUYeckmx cBonCcTB. OH
OTNUYAETCS OT HacTOALWEro N3obpeTeEHUs TEM, UYTO HE coaepXuT nonumep nponuned (PP-c) ¢

cogepxaHnem comoHomepa 0,5 — 2,5% macc.

HacTtosiiee m3obpeTeHne OCHOBaHO Ha OOHapyXeHUM TOro akTa, YTO PacCMOTPEHHbIE
BblLe NOTPeBHOCTU B cOanaHCMPOBaHHOM COMETAHUN BbICOKON TEKYYECTU, BbICOKOM KECTKOCTMU
N yAaponMpPO4YHOCTW, a TaKKe BbICOKOrO YPOBHSA OMTUYECKMX CBOWCTB (HM3KOrO 3HayeHus
MYTHOCTUW) MOryT ObITb YAOBMNETBOPEHbI C NMPUMEHEHMEM crnocoba nonyvyeHus cneymanbHOn
NONUNPONUIEHOBON KOMMNO3UUMK. Takmm obpas3om, B HaCTOSILEM W30OPETEHMU MNPEANOXKEH
ocobbin cnoco® nonyvyeHust cneyuanbHOW MONMNPONMMAEHOBOW KOMMO3MLUMK, BKNIOYAOLWNIA
cTaguu:

a) nonumepusaynm B NEPBOM peakTope, NPeanoYTUTENBbHO B CYCMNEH3MOHHOM peakTope
MOHOMEPOB, CoAepXalynx NPonuneH n HeobasaTenbHO O4UH Unu 6onee COMOHOMEpPOB,
BblBpaHHbIX 13 atuneHa n C4—Cqo anbda-onedurHoB, ¢ Nony4yeHnem nepeon pakymm
nonumepa nponuneHa, nMmerLlen cogepxaHmne comoHomepa ot 0,0 go 1,0% macc.,

b) nonumepusauunm BO BTOPOM peakTope, MNPeanouYTUTENBLHO B rasodasHoOM peakTope
MOHOMEPOB, COAEPXKALUMX NPONUIEH N OAMH unn 6onee COMOHOMEPOB, BbiOpaHHbIX U3
atmuneHa n C4Cio anbda-oneduHos, B NPUCYTCTBUM MNepBON dpakymm nonumepa
nponuneHa ¢ nOfyYeHNnemM BTOPOW pakyum nonumepa nponuneHa, MMELEen
cogepxaHue comoHomepa ot 4,5 go 20,0% macc.,

C) rpaHynMpoBaHus BTOPOM opakumm nonmmepa nponunexa,

d) cmewwmBaHna B pacnnase rpaHynMpoOBaHHOW BTOPOM bpakumMm nonmmepa nponuneHa B

NPUCYTCTBUM
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i. nonumepa nponuneHa (PP-c), cogepxallero ogmH unm 6ornee COMOHOMEPOB,
BblOpaHHbiX 13 atuneHa u C4—Cio anbda-onedurHOB, MNpUyYeM cogepxaHne
MoOHomepa coctasnseT ot 0,5 go 2,5% macc., n

ii. MO MeHbLUEN Mepe O4HOro anbda-HyKNeNpPYLLEro areHTa,

npuyem ykasaHHas nonmnponuieHoBas KOMNo3uyna MeeT:
i-  TTP2 o1 11,0 5o 60,0 /10 MuH., namepeHHbin B cooteeTcTBum ¢ ISO 1133 npn 230 °C
noa Harpyskon 2,16 kr,
ii- 3HayeHne myTHocTU < 20%, nsmepeHHoe B cooteeTcTBUM ¢ ASTM D1003 Ha oTnNUTbIX
noa AasneHvem obpasuax TonwmHon 1 MM, NosyyYeHHbIX Tak, kak onmcado B EN 1SO
1873-2.

MepByto WM BTOpYylO ppakyum nonMmepa MponureHa, B COOTBETCTBUM C HACTOSALLUM
nsobpeTteHnem, nomny4aroT B npouecce nocrneaoBaTenbHOW MOnMMepM3auum B MPUCYTCTBUK

kaTanusaropa nonuMepusauum onemrHoOB.

TepMuH «npouecc nocrejoBaTenbHOM nonumepusayumn» B cnocobe nonyyYeHns nepson u
BTOPOM ppakuymi nonvmepa nponuneHa o3Ha4vaeT, 4YTo ppakyum nonumepa nponuneHa
nony4arT Ccrnocobom, BKMOYALWMM NO MEHbLUEN Mepe JABa peakTopa, COefUHEHHbIX
nocnegoBartencHo. B ogHOM npeanoyTMTENbHOM BapuaHTe peanusayuum TEPMUH «npouecc
nocneaoBaTenbHOM nonuMmMmepusauum» B MNpoLecce MnonyyYeHns nepBon U BTOPOW pakuyuii
nonvMmMepa nponuneHa o3HavaeT, YTO PeakUMOHHYI CMECb 13 NEPBOro peakTopa, T.e. NepPBYIO
dpakuymo  nonumepa nponurieHa € HenpopearnpoBaBLUMMW  MOHOMEpPaMM  MOAatoT,
NPeANOYTUTENBHO HanNpPsIMylO MOAAIOT BO BTOPOW pPeakTop, F4e Nony4qarT BTOPY dpakuymto

nonumepa nponunexa.

CoOTBETCTBEHHO, B NpoLECCe NocresoBaTenbHOM NonMMepmusagmm 4ns nornyyeHus nepson 1

BTOpOW hpakymin nonmmepa nNponuneHa, B COOTBETCTBUMN C HACTOSLLMM N30OPETEHNEM:

i- nepeasa ppakyna nonmmepa nponuneHa, NonyYeHHasi B NepBOM PeakTope, COLEPXKUT, B
OCHOBHOM, nNepBbl nonvmep nponuneHa (PP-a), KOTopbld MOMy4YeH B yKasaHHOM MEPBOM

peakTope,

ii- BTOpasa pakyna nonumepa nponuneHa, norly4eHHas BO BTOPOM PeaKkTope, COAEPHKUT, B
OCHOBHOM, BTOpOM nonumep nponuneHa (PP-b), kOTOpbIA NOMy4YeH B YKa3aHHOM BTOPOM

peakTope.

CoOTBETCTBEHHO, MPEAIOXKEHHbIN CNOCOO BKMIOYAET NO MEHbLUEN MEpe NEPBbIA PEAKTOP U
BTOpOMN peakTop. [lpesnoxeHHbIn cnoco® MOXET BKMOYATb MO MEHbLUEN Mepe OAMWH
AOMNOMNHUTENbHBIA PeakTop MNONUMEpM3aunn, PacrnonoXeHHbIM MOCne BTOPOro peaktopa. B
OfHOM KOHKPETHOM BapuaHTe peanu3ayuMm crnocob CormacHo HacTosiemMy W3006peTeHuto
COCTOUT U3 ABYX PEaKTOpOB NOnNMMepusauun, T.€. MEePBOro peakTopa M BTOPOro peaktopa.

TepMUH «peakTop MOMMMEPU3ALMM» O3HAYaET, YTO MPOUCXOAUT OCHOBHas peakuyus
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nonumepusauun. Takum obpasom, ecnm cnocod cocTouT M3 AByx unm Gonee peakTopos
nonumepusaymm, To JaHHOE ONpPeAerieHNe He UCKIMIYaEeT BO3MOXHOCTb, YTO NPOLECC B L|ENOM
COAEPXMWT, Hanpumep, CTagunio npenonmvepusanumn B peaktope npenonumepusauyuun. TepMuH
«COCTOUT U3» NpeacTasnseT cobon orpaHNYMBaroLLy0 (POPMYNUPOBKY B OTHOLLEHUN OCHOBHbIX
peakTopos nonumepusayun. Ecnn npouyecc cornacHo HacToswemy M3o0peTeHuo B LEnom
COAEPXKMUT peakTop NpenonMmepusagnn, To TEPMUH «nepBas dpakyma nonumepa nponuneHa»
O3HayaeT cymmy (co)nonmmepa, Nosly4eHHOro B peakTope npenonumepusauymm, n (Co)nonnmepa,

MOSy4EHHOrO B MEPBOM peakTope.
OBbI4YHO peakTopbl BbIOPaHbI U3 CYCMEH3NOHHbIX 1 ra3odasHbIX PeaKkTopoB.

[MepBbIn peakTop, NPeAnoYTUTENBHO, NPEACTaBNAET COOOM CYCNEH3NOHHbBIN PEAKTOP U MOXET
ObITb NMIOOBLIM PEaKTOPOM HEMNPEPbLIBHOrO AEUCTBUS UMW NPOCTBIM CMECUTENBbHBIM PEAKTOPOM
NepuoanyecKkoro AEenWCTBUS, WUNU  MNeTneBbiM peakTopoMm, paboTawwmm B pexume
nonumepusanymMm B Macce uUnuM CyCrneH3vOHHOW nonvmepusagyun. «lonvmepusauymna B macce»
O3HayaeT npouecc, B KOTOPOM MOMMMEPU3aLMIO OCYLLECTBAIOT B XWAKOM MOHOMEpe, no
CyLLEeCTBY B OTCYTCTBUE uHepTHOro pasbasurensd. OagHako cneymanuctam B JaHHOW obnacTtu
TEXHUKNW WM3BECTHO, YTO MOHOMEPbLI, MCMOMb3yemble ANS MNPOMbILUNEHHOrO MNPOU3BOACTBA,
HUKorga He ObIBAOT YMCTBIMU, U BCEraa coaepxar npumMecu annudaTtnyeckmx yrnesojoponoB.
Hanpumep, MOHOMEpP nponnneHa MOXeT cogepXaTtb 40 5% nponaHa B kayecTse Npumecu. Taknm
obpasom, «nonumepmnsayms B Macce» nNpeanodtTuTenbHO 03Ha4yaeT npouecc nonumepusayum B
peakUMoHHOW cpene, KOTopasa COAEPXKUT No MeHbluen mepe 60% (macc./macc.) moHomepa. B
COOTBETCTBMM C HacToAWMM M300peTeHnemMm, NepBbI peakTop, Oonee npeanoyTUTENLHO,

npeacraesnseT cobon NeTNEeBON peakTop.

BTopon peakTtop npegnodtutenbHO npeacraBnsaeTr cobon razodasHbii peakTop. YKasaHHbIN
rasoasHbld peakTop MOXET npeacTaBnsaTb cobon nbon peakTop €  MEeXaHUYECKUM
nepemMeLLnBaHmemM Unn € NCEBAOOXMKEHHBIM CMOEM, UMM PeakTop C HEMOABWKHbIM CrOEM.
MpeanoYTUTENBHO, razodasHbI peakTop COAEPKNT PEaKTOpP C MEXaAHMYECKN NepEMELLNBAEMbIM
NCeBAOOXKMKEHHBIM CITOEM CO CKOPOCTLIO rasa no meHbLuen mepe 0,2 m/c. MasodasHbIn peakTop
no TUNy peakTopa C MNCEBAOOKMKEHHBIM CIMOEM MOXET AOMOMHUTENbHO CoAepXaTb

MeXaHN4YeCKyo MeLlanky and obneryeHuns nepemMelumBaHnAa B NCeBaO0XMKEHHOM Crioe.

BO3MOXHbBIN CrefylowmiA  peakTop WU  peakTopbl NonMMepu3auun npeanodTUTenbHO

npeactaenseT(oT) cobon razodasHbIN peakTop.

MpeanoyTuTEnbHbIN cnoco® nonumMmepmsaumm npegctaBnsaeT cobon «rasogasHbii NPoLece B
NeTneBOM peakTope», Takol kak paspaboTaH komnaHuen Borealis n M3BeCTeH kak TEXHOMOrUs
BORSTAR™. Mpumepsl Takoro cnoco6a nonumepusaynm onvcaxsl B EP0887379, W(092/12182,
W02004/000899, W02004/111095, W099/24478, W099/24479 n WO00/68315.

Ecnn cnoco6 cormacHo HacTosAweMy MW300peTeHuto, B LENOM, BKMOYaeT peakTop

npenonumepusaun, TO YKasaHHyl CTaguio  MNpenonumepusauum  OCyLecTBRsioT Ao
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nonnumepusaymm B nepsom peakrtope. Ctagumio npenonumepmnsaymm ocyLLeCTBNSAIOT B peakTope
npenonumepusayum, B KOTOPOM NPOBOAAT NPEeABapUTENbHYIO (CO)NonMmMmepusagmio nponunexHa.
PeakTop npenonumepusayum MeHbLLE NoO pasMmepy Nno CPaBHEHWUIO C NEPBLIM PEAKTOPOM, BTOPbIM
pPeakTopoM W MOCMNEeAYLWMM pPeakTopoM WM peakTopamy nonumMmepusagmm, CornacHo
HacTosiLeMy N306peTEHNIO, COOTBETCTBEHHO. PeakuynoHHbIN obvem peakTopa
npenonumMmepusaumMm MoxeT coCTaBnaTb, Hanpumep, ot 0,001% po 10% oOT peakyUOHHOro
obbema nepBOro peakTopa, Takoro Kak neTneBouM peaktop. B ykasaHHoMm peakTope
npenonumepusauun OCyLLECTBSIOT NPeABapUTENbHYIO (Co)nonumepusayuio nponuneHa B

Macce Unn B CyCrneH3mm ¢ nony4yeHmem (co)rnonumepa nponunexa.

Paboyaa Temnepartypa B peaktope npenonumepusauyumn coctasnser ot 0 go 60 °C,

npeanoytutensHo ot 15 go 50 °C, 6onee npegnoytutensHo ot 18 go 35 °C.

[aBneHve B peakTope npenonMMmepusayun He SIBNSAETCA KPUTUYHBIM, HO AOIMKHO ObiTb
AOCTaTO4HO BbLICOKMM ANSI COXPAHEHUS PEeaKLMOHHOW CMECK B XUAKOW dhase. Takum obpasowm,
JaBneHne B peakTope npenonumepusauyum moxet coctaenate oT 20 ago 100 6ap,

npeanoututensHo ot 30 go 70 B6ap.

B peaktop npenonumepmsauum MOXHO [00aBnNATb BOAOPOA ANS  pPerynMpoBaHus
MOIEKYNAPHOM Macchbl W, CnejoBaTenbHO, Nokasarens TekydecTun pacnnasa TPz (co)nonumepa

nponuneHa, Nnony4aemoro B peakTope npenonmmepusaugmnmn.

B nepBbii peakTop cnocoba cornacHo HacTosilemy M300peTeHuMd nojatoT MOHOMEPHOEe
Cblpb€, CcOCTOsILee W3 nponuneHa n HeobsaAsaTenbHO OAHOro unu 6onee COMOHOMEPOB,
BblOpaHHbIX 13 aTuneHa n C4—Cqo anba-oneduHos. B cnyyae Hannums B ykasaHHOM npouecce
CTagmMnm npenonumepusauun, B NEPBbIN peakTop MNOAANT Takke (Co)nonumep nponunexHa,
MOMyYEHHbIN B peakTope npenonumepmsaymn. B nepsom peaktope nony4arT nepsyo pakymto
nonnmepa nponunexa.

MepBas pakyms nonumepa nponuneHa oOblMHO WMEET coaep)KaHne COMOHOMEpPaA,
BbIOpaHHoro ns atuneHa n C4—Cqo anbda-oneduHos, ot 0,0 go 1,0% macc., npeanovTUTENLHO
ot 0,0 go 0,8% macc., 6onee npegnoututensHo ot 0,0 go 0,7% macc. OTHOCUTENBHO OBLLEero
KonmnyecTBa MOHOMEPOB, NPUCYTCTBYIOLMX B NEPBON hpakymm nonmmepa nponuneHa.

O6bI4HO nepBas bpakums nonumepa nNponuneHa MMeEeT nokasaTernb TeKy4yecTu pacnnasa
(MTP2) ot 11 ao 60 r/10 MuH., npegnoyTuTensbHO OT 15 40 40 /10 MyH., Bonee NpeanoYTUTENBHO
ot 17 go 35 r/10 muH. MTP2 onpeaenstoT B cootBetctBmm ¢ ISO 1133 npu Temnepartype 230 °C
W nNpu Harpyske 2,16 kr.

Paboyaa Temnepartypa B nepBoMm peaktope 0Obl4HO cocTaBnaeTr oTr 62 go 85 °C,
npeanoYtTuTensHO OT 65 1o 82 °C, 6onee npegnoyvtuTensHo oT 67 4o 80 °C.

Kak npaeuno, gasneHne B NnepBomM peaktope coctasnsaeT ot 20 go 80 6ap, npeanovTuTensHO

ot 30 go 70 6ap, 6onee npegnoytTuTenbHO OT 35 A0 65 Oap.
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B nepBbIn peakTop MOXHO f006aBNATE BOAOPOA ANS PEryNMPOBaHNS MOSEKYNAPHOW Maccehbl W,
cnepoBaTtenbHO, nokasarens Tekydectn pacnnasa [1TP2 nepson dpakumm nonumepa

NPOonuIeHa, Nony4aemoi B NepBOM peakTope.

O6bI4HO OTHOWeHMe Bogopoa/nponuneH (H»/Cs) B nepsom peaktope coctaBnseT ot 1,5 Ao
6,0 monb/kKMOnb, NpeanodTuTensHo ot 1,6 4o 5,5 monb/kmonb, 6onee npeanoYTUTENLHO oT 1,7

A0 5,0 monb/kKmonsb.

O6bI4YHO OTHOLWEHME ofHOoro unm 6onee cComoHOMepOoB (BbIOpaHHbIX U3 atuneHa n Cs—Cio
anbda-onecpmHos) k Csz B nepsom peaktope coctasnser MeHee 10,0 monb/KMOnb,
npeanovtutensHo ot 0,0 go 8,0 monb/kmonb, Gonee npegnoytutensHo ot 0,0 go 7,5

MOIb/KMOnb.

OBbIYHO peaKkUMOHHYIO CMEChb M3 NMEPBOro peakTopa NojaroT, NPEeANOYTUTENBHO HaNPSMYIO
noAaroT BO BTOPOW peakTop. «[1ogatoT Hanpsamylo» 03Ha4YaeT NPOLECE, B KOTOPOM PeaKkLMOHHYHO
CMECb W3 NepBOro peakTopa HanpasBnsloT HEMOCPEACTBEHHO Ha CREAYLWY CTaguio
nonumepusauum, T.e. BO BTOPON peaktop. MoHOMepbl, copepalyme NponuneH v OAUH Wnu
6onee cOMOHOMEpPOB, BbiOpaHHbIX 13 aTuneHa n C4—Cio anbda-onedurHos, NoaaoT BO BTOPOM

peakTop. Bo BTOpPOM peakTope nomnyyatoT BTOPY (hpakumio nonumepa nponuneHa.

Bropas dpakums nonmmepa nponuneHa oOblMHO MMEET coaepXaHue COMOHOMEpPaA,
BblOpaHHoro ns atuneHa n C4Cio anba-onedpuHos, ot 4,5 1o 20,0% macc., npeanodTUTENbHO
oT 4,7 po 17,0% macc., 6onee npegnodtTuTensHo oT 4,9 a0 15,0% macc. oTHOCUTENBHO OOLLEro

KONMYecTBa MOHOMEPOB, NMPUCYTCTBYIOLLMX BO BTOPOW hpakuymmn nonvMmepa nponuneHa.

O6bIlyHO BTOpasa hpakums nonvmepa nponuneHa MMeeT nokasartenb TEKydecTu pacnnasa
(MTP2) ot 12 no 60 r/10 MuH., npegnoyTuTensHo oT 15 40 40 /10 MuH., bonee NpeanoYTUTENBHO
ot 17 po 35 r/10 muH. MTP2 onpeaenstoT B cootBeTctBmm € ISO 1133 npn Temnepartype 230 °C

W nNpu Harpyske 2,16 kr.

Pabouyaa Temnepatypa BO BTOpPOM peakTope 0OblyHO coctasnaetr or 70 go 95 °C,

npeanoyvtTuTensHo ot 75 go 90 °C, 6onee npegnoytuTensHo oT 78 4o 88 °C.

O6bI4HO AaBneHne BO BTOPOM peakTope coctasnsieT ot 5 go 50 6ap, npegnoyrutensHo ot 15

40 40 6ap.

Bo BTOpOW peakTop MOXHO A00aBNsATbL BOAOPOA ANSA PEryNMpOBaHNS MONEKYNSPHON MacChl
W, cnepoBaTenbHO, NokasaTenss Tekydyectn pacnnasa [1TP2 sTopon pakyum nonumepa
nponurneHa, nony4aemMon BO BTOPOM peakTope.

O6bI4HO oTHOLWEeHMEe Bogopoa/nponuneH (H2/Cs) Bo BTopom peakTtope coctasnsaeT ot 15,0 o
80,0 monb/kmonb, npeanodTutensHo oT 17,0 go 70,0 monb/kmonb, 6onee npeanoyYTUTENBHO OT
19,0 go 60,0 monb/KMOnb.

O6bIYHO OTHOLWEHNe oaHoro unu Gonee cComoHOMepoB (BblBpaHHbIX U3 atuneHa n Cs-Cio

anbda-onecdumHoB) Kk Cs; BO BTOpoM peaktope coctasnseTr oT 450 pgo 200,0 monb/KMoneb,
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npeanoytutensHo ot 50,0 go 180,0 monk/kmonb, 6onee npegnoytutensHo ot 55,0 go 170,0

MOIb/KMOnb.

B cnocobe cormacHo HacTtosiemy W300peTeHnto MONMMeEp MPONWMeHa, MOMyYeHHbIA B
nepBOM peakTope, T.€. NepBbii nonumep nponuneHa (PP-a) o6bI4HO Nony4aroT B KONUYECTBE OT
20 po 90% wmacc.,, npeanoytTuTensHo B konudecteBe oT 25 po 85% wmacc., Gonee

npeanoyvTuTenbHo B konnyectee oT 30 4o 80% macc.

B cnocobe cornacHo Hactosilemy M3oOpeTeHUd nonvMmep MNPOMUIieHa, MONMYYEHHbIM BO
BTOPOM peakTope, T.e. BTopon nonumep nponuneHa (PP-b) o6bl4HO nony4aT B KONMYECTBE OT
10 po 80% wmacc.,, npeanoytTutensHo B konudectee ot 15 po 75% wmacc., Gonee
npegnoytutenbHo B konudectBe oT 20 go 70% wmacc. KonmnyectBo nepBOro nonvmepa
nponunena (PP-a) n sToporo nonumepa nponunena (PP-b) BbipaxeHO OTHOCUTENBHO OBLLEN
CyMMbl nepBoro nonuvmepa nponuneHa (PP-a) n BToporo nonumepa nponuneHa (PP-b),

cojepkallencs Bo BTOpon pakymm nonmmepa nponunexHa.

B cnocobe cornacHo HacTosiLemy nsobpeTeHnto oguH nnm 6onee COMOHOMEPOB BblOpaHbl 13
aTuneHa n C4-C1o anba-onedmHoB, NPeanoyTUTENBHO BbiOpaHbl 13 atuneHa n Cs-Cs anbda-
oneduHos, 6onee npeanovTUTENBHO BbIOpPaHbl M3 aTuUneHa n C4-Ces anbha-onedunHos, elle
6onee npefnoYTUTENBHO BbIOPaHbI U3 OAHOrO UK 6ornee COMOHOMEPOB, COAEPKAaLLMX 3TUEH,
ele 6onee npesnoYTUTENBHO YKa3aHHbIN COMOHOMEP BbiOpaH 13 YUCTOrO 3TUMNEHA, B KOHTEKCTE

HacTosALero nsobpeTeHuns.

MNMocne nonuvepusauuyM B peakTope Ha BTOPOM CTaguv BTOPYK pakuyuo nonvmepa
nponuneHa, MNOMYYEHHYO BO BTOPOM pPeaKkTope, BbILEMAT CTaHAapTHbIMM criocobamu,
M3BECTHbIMW cCrneunanucTaMm B AaHHOW oOnactu TexHukW. BbelaeneHHas BTopas dpakuyms
nonumepa nponuneHa CornacHo HacTosLeMy M300peTeHnn obbIYHO NpegcTaBneHa B hopme

yacTtuy.

Monnmep nponuneHa (PP-c) obObiMHO nmony4yarT B npouecce nonumepusaumm, TakoMm Kak
npouecc CYCNEeH3NMOHHOW nonumepmsauun, npouecc rasogasHon KomOuHaumMM unm unx

komMOUHaUWs, B MPUCYTCTBUM KaTanusaTopa nonuMmepusagmm onegurHoB.

B npepgnoututensHOM BapuaHTe peanusaumm nonumep nponuneHa (PP-c) nonydatoT B
npoyecce nOCnNeAoBaTENbHON MHOrOPEaKTOPHOW  nonumepusaumn. TepMuH  «rpouecc
nocrneaoBaTenbHONM NonMMepusayumM» Oo3HadaeT, 4yTo nonumep nponuneHa (PP-c) nonyyed
crnocoBoMm, BKMNOYAOLWMM NO MEHbLUEN MEpe ABa peakTopa, COeANHEHHbIX NOCNeA0BaTENbHO.

OBbI4HO peakTopbl BbIOpaHbI U3 CYCMNEH3NOHHbIX U ra3odasHbIX PeaKkToOPOB.

Bonee npepgnoytuUTEnbHBIN CNOCOD MonMMepusauun npeactaBnsieT cobon «rasodasHbIN
npouecc B NETNEBOM PeaKTOpe», Takon kak paspaboTaH komnaHuen Borealis n nssecreH kak
TexHonorna BORSTAR™. Mpumepsl Takoro cnocoba nonvmepusauyum onucadsl 8 EP0887379,
WQ092/12182, W02004/000899, W0O2004/111095, W099/24478, WO99/24479 n WO00/68315.
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OB6bI4HO KaTanus3aTopomM nonmmepusayumn onerHoB asnseTcsa katanusarop Lurnepa-Harra.
OB6bI4HO KaTanusatop nonumepusaumm Liurnepa-Harra cogepxut ogHo nnu 6onee coeamHeHnn
nepexoaHbix metannos ™ 4-6 rpynn, B cootBeTcTBuM ¢ onpeaeneHunem UKOMAK sepcum 2013
roga, Takmx Kak TUTaH, JOMOMHUTENbHO COEAMHEHNE MeTanna 2 rpynnbl, Takoe Kak coegnHeHne

MarHusi, U BHyTPeHHUIN goHop (ID).

KomnoHeHTbI kaTanmnsaTopa MoryT 6bITb HAHECEHbI Ha NOANOXKY B POPME YacTuL, Takyto Kak,
Hanpumep, NoANOXKA U3 HEOPraHNYECKOro OKCuaa, Takoro Kak, Hanpumep, ANOKCUL KPEMHUS Unu
oKCua antoMunHUS. AnNbTEPHATMBHO, TBEPAYIO MOAMNOXKY MOXET oOpa3oBbiBaTb ranoreHus
MarHnga. Tawke BO3MOXHO, YTO KOMMOHEHTbl KaranuM3atopa He HaHeCEHbl Ha BHELLUHIO
MOAMNOXKY, HO KaTtanusaTop Mony4yeH cnocobomM OTBEPXKAEHUS 3IMYNbCUM WUNKU Crocobom
OCaxKAEeHUSA, KaK N3BECTHO cneymanicTam B 06ractu nonyyeHns KatanmsaTopos.

MpeanoYTUTENBHO, Katanu3aTopoMm nonumMepusauyum oneduHoB ABNsSeTCA ocobbid  TUM
karanunsartopa Liurnepa-Harta. B Takom ocobom Tune katanusartopa Linrnepa-HatTa BaxHo, 4to
BHYTPEHHUN OHOP HE ABnAeTCa PTanesbiM coegmHeHnem. NpeanoyTuTensHo, B TEYEHNE BCEro
npouecca nonyyYeHus crneuuanbHOro Tuna kartanusaropa Lurnepa-Hatra He wucnonb3yoT
dTanatHble COeanHEeHNs, NO3TOMY roToBbIM katanusaTtop Liurnepa-Hatta cneyvansHoro tvna
HE COAEPXUT HUKaKMX PTaneBbiX COeauHEHUW. Takum obpasom, ocobbii TUN KatanuasaTtopa
Livrnepa-Hatta He cogepxut pranesoro coeaunHeHus. CnegoBartenbHO, BTOpas dpakuyms
nonumepa nponuneHa u nonumep nponuneHa (PP-c), nonyyYeHHble B NPUCYTCTBMM 0COO0ro Tmna
katanmsartopa Llurnepa-Hatta, He coaepxar btanesoro CoegnHeHus.

O6bI4HO kaTanusarop Liurnepa-Hartta cneymanbHOro Tvna CogepXXmT BHyTpeHHMM g0Hop (ID),
KOTOpbIA MNpeacTaBnseT cobon HedTanatHoe coeauHeHne, U, Takum obpasomM, Katanmsartop
Uurnepa-Hatrta cneumanbHOro Tuvna COBEPLUEHHO HE COAEPXMT dTanaTHOro COeAUHEHUS.
Kpome Toro, katanusatop Llurnepa-Hartta cneymanbHOro Tuna MOXeT NpeacTaBnsaTb CoOou
TBEPAbI Katanuaatop, NPeanoYTUTENbHO HE COoAepXKawun marepuana BHELUHEN MOAMOMXKM,
Takoro kak gmokcua kpemuuns mnm MgCly, 1, cnegosatenbHO, TBEPAbIN KaTanuaaTtop SBNSETCS
CaMOHeCyLLMM.

TBepabl KaTannsaTop MOXET ObITb MONYYEH Crneayowmm obLwmMm cnocobom:

a) obecneyeHune pacrteopa

ai) NO MEHbLLUEN MEPE ankoKCU-coeanHeHns metanna 2 rpynnbl (Ax), NpeacTaBnaoLero
cobon NpPoaYyKT peakuun CoeauHEHns meTanna 2 rpynnbl 1 cnmpta (A), cogepkallero, noMmMmo
MAPOKCUMBHOTO (hparMeHTa, MO MeEHbLIEW Mepe oauH dparMeHT npoctoro 3dupa,
Heobsa3aTeNbHO B OPraHNYECKON XU KON PEaKLMOHHOW CPeae; Unu

az) N0 MEHbLUEN Mepe  ankoKCU-COeAMHeHMa mMeTanna 2 rpynnel  (AX),
npeacrasnsaioLero cobon NPoAYKT peakunmn CoOeaMHEHUS MeTanna 2 rpynnbl U CIMPTOBOWM CMECH
cnupta (A) n ogHoaTomHoro cnmpTa (B) dopmynel ROH, Heoba3aTtenbHO B OpraHnyeckomn XXuaKomn

peakUnoHHON cpeae; nnm
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as) CMEeCK arnkoKCu-CoeAMHEeHus meTtanna 2 rpynnbl (AX) U ankoKCu-COeUHEHUS
meTanna 2 rpynnbl (Bx), npeacraBnsaowero cobon NpoayKT peakuumn CoeauHeHns metanna 2
rpynnbl 1 ogHoaTtoMHOro cnmpta (B), Heoba3aTenbHO B OpraHMYecKon XMAKOW pPeakUMOHHOM
cpeae; unu
as4) ankokcn-coeamHerns metanna 2 rpynnbl opmynbl M(OR1)n(OR2)mXz.n-m N cmecn
ankokengos 2 rpynnbl M(OR1)nXo.w 1 M(OR2)mXo.m, A€ M npeacraenaetr cobon metann 2
rpynnbl, X npeacraesnseTt cobon ranoreH, Ry n Rz npeacraenstor cobon pasnuyHble ankunbHbIE
rpynnbel u3 2-16 atomos yrnepoga, n 0<n<2, 0<m<2, n n+m+(2-n-m) = 2, npun ycnosuu, 4to oba
N 1 m He pasHbl 0 ogHOBpeMeHHO, O<n’<2, n 0<m’<2; n
b) pobGaeneHms ykasaHHOro pacrtesopa CO CTaguum a) K No MeEHbLUEN Mepe OAHOMY
CoeMHEHNIO NepexogHoro metanna 4-6 rpynnbl, 1
C) NONy4YeHMsa TBEPAbIX YaCTUL KOMMOHEHTAa KaTanmsaropa,
n pobasneHus HeTanarHoro BHyTpeHHero goHopa (ID) anekTpoHOB Ha MO MEHbLUEN Mepe
OAHOW CTagum 40 CTagum c).

BHyTpeHHUn goHop (ID) unu ero npealwlecTBeHHUK NpeanoYTuTensHO 406aBNSOT B pacTBop
Ha cTagun a) UnNn K COEAMHEHMIO NEPEXOAHOro MeTanna 4o gobasneHns pacteopa Ha CTagum
a).

B cooTBETCTBMM C ONMCAHHbIM BbiLLE CNOCOOOM, TBEPAbIN KaTann3aTop MOXET ObITb NONy4eH
Ccrnocobom ocaaeHus unu cnocobom OTBEPKAEHUS 3MYNbCUN, B 3aBUCUMOCTU OT (PU3NHECKNX
YyCNoBU, OCOBEHHO OT TemnepaTypbl, MCNONb3yeMON Ha cTagusix b) n c). Smynbcuo Takke
Ha3bIBaOT ABYX (Pa3HON XUAKOCTb-KUAKOCTHOW cuctemon. B oboux cnocobax (ocaxxgeHusa unm
OTBEPXKAEHNSA 3MYNbCUN) XMMUYECKas CYLLIHOCTb KaTanuaaropa sSBnseTCs O4UHAKOBOW.

B cnocobe ocaxaeHus Ha ctagum b) nonyvaroT komObuHaUuMo pacteopa co ctagum a) ¢ no
MEHbLLUEN Mepe OAHUM COEANHEHMEM NEPEXOAHOMO METArNNa M BblAEPXKUBAIOT BCKO PEAKLNOHHYIO
CMecCb npu No meHbluen mepe 50 °C, 6onee npegnoyTuTEnbHO Npy Temnepatype ot 55 go 110
°C, 6onee npegnoututenbHo ot 70 ao 100 °C ans obecnedyeHnss MOSTHOMO OCaXKAEeHUs
KOMMOHEHTa KaTtanusaropa B (oopMe TBEPAbIX HaCTUL KaTanUTUYECKOro KOMMOHEHTA.

B cnocobe oTBepKaeHUst aMynbCUKN Ha CTagum b) pacteop co ctagmm a) obbiuHO 00aBnsAOT
K MO MEHbLUEN Mepe OAHOMY COEAMHEHUIO NEepexogHoro metanna npu 6onee HU3KOW
Temneparype, Takon kak ot -10 go meHee 50 °C, npegnoututensHo oT -5 go 30 °C. Bo Bpewms
nepemMmeLLnBaHnsa aMmynbcuio obbl4HO nogaepXxmsatoT npu Temneparype ot -10 go meHee 40 °C,
npeanoytutensHo oT -5 go 30 °C. Kannu gucnepcHon gasbl 3MynbCumn oBpasyroT akTUBHYIO
KaTtanuTuyeckyro komnosuyuo. OTBepxaeHue (ctaguio ¢€) kanenb OObl4HO OCYLLEeCTBNAKT
HarpesaHvem amynbcum Ao Temnepatypbl 70-150 °C, npegnoututensHo 80-110 °C. CornacHo
HacToswemMy MW300peTeHnto, NpeanoyYTUTENBHO WCMONb3YKT  KaTtanu3aTtop, MNONyYe€HHbIN
CcrnocoBboM OTBEPXKAEHNS IMYNbCUN.

Ha ctagun a) npepnoyvTUTENbHO UCMOMB3YIOT PacTBOp az) unn as), T.e. pacteop (AX) unu

pacteop cmecu (Ax) u (BX).
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MpeanoyTuUTENEHO, METaNN 2 rpynnel NpeactaBnaeT cobon marHui. ANKOKCU-COEAUMHEHUS
marHust (Ax), (AxX), (Bx) moryT ObITb MOMyYeHbl in Situ HA NEpBON CTagumn cnocoba nony4vyeHus
katanuaatopa, CTagun a), NOCPEACTBOM NPUBELEHMS BO B3aMMOLENCTBME COEANHEHUS MarHUs
CO cnupTomMm(amu), Kak OnucaHo Bbliwe. [pyras BO3MOXHOCTb 3aKMnio4YaeTca B OTAENbHOM
MOMNYyYEHUN YKa3aHHbIX aNKOKCU-COEAUHEHUN MarHUs, UNn OHW MOryT ObITb JaXe AOCTYMHbl B
NnpoAaxe B BUAE Y)Ke rOTOBbIX ankOKCU-COEANHEHUA MAarHus, N NX MOXHO UCMNONb30BaTh B TAKOM
BMAE B cnocobe nomny4yeHns karanmsartopa CornacHo HacTosAwemMy n3obpeTeHuto.

MnniocTpatMBHble NpuMmepbl CnupToB (A) npeactasnsaioT cobon MnpocTble MOHO3MUPLI
rnukonen. MNpegnoyTutenbHble cnUpTbl (A) NpeacTasnsioT cobon NpocTble MOHO3UPLI Cz — Cy
rMUKOnen, rae dparMeHTbl MNpPoOCToro admpa cogepxar oT 2 Ao 18 aromoB yrnepoaa,
npeanoyvTuTenbHO OT 4 A0 12 aToMoB yrnepoga. [NpeanoyTuTeneHble NPUMEPbI NPeaCcTaBnAT
cobon 2-(2-3TUNreKCUOoKCM)aTaHonm, 2-6yTnnokcnaTaHon, 2-reKCUNOKCUITaHO n
mMoHOOyTUnoebi  acpup  1,3-nponuneHrnukons, 3-OyTOKCK-2-NpoaHon, npuyem OcoBEeHHO
NpeanouTUTENbHbIM SBNSETCS  2-(2-3TUMrEeKCUNOKCK)aTaHon u MoHoOyTunosbin achup 1,3-
nponuneHrnukonsi, 3-6yTokcn-2-nponaHon.

NnniocTpatusBHbIN 0gHOATOMHbIM cnupT (B) npeacTtaeneH cTpyktypHon popmynon ROH, rae
R npeacrtasnsetr cobon HepasBeTBMNEHHbIN NN pa3BeTBreHHbIn Cx>-Cis ankunbHbIM OCTaTOK,
npeanoytutensHo C4— Cio ankmnbHbI ocTatok, 6onee npegnoyututenbHo Cs — Cg ankunbHbIN
octatok. Hanbonee npeanoyTUTENbHbLIA OAHOATOMHbIA CNUPT NpeacTaBnsaeT cobon 2-3Tun-1-
rekcaHor Unm OKTaHorn.

MpeanoYTUTENBLHO, CMECh ankokcu-coeguHeHnn Mg (Ax) n (Bx) nnm cmecb cnmptos (A) 1 (B),
COOTBETCTBEHHO, UCMOMb3YIOT U NPUMEHSIIOT B MOMSIPHOM COOTHOLEHUN Bx:Ax nnu B:A ot 10:1
4o 1:10, 6onee npegnoytuTensHO OT 6:1 80 1:6, ewe 6onee npegnoyTUTENLHO OT 5:1 A0 1:3,
Hanbonee npeagnoyTuTensHo ot 5:1 go 3:1.

ANKOKCK-COEANHEHNE MarHMs MOXeT ObiTb NMPOAYKTOM peakuyuu cnvpTa(oB), Kak OnucaHo
BbllLE, N COEAMHEHUSA MarHusi, BbIOPaAHHOrO M3 AuankunMarHus, ankoKCWAOB arnkurmMarHus,
ANanKOKCUA OB MarHus, ankokCu-ranoreHMa0B MarHns 1 ranoreHnoBs ankmnmardms. Kpome toro,
MOXHO MCNONb30BaTb AMNANKOKCUA MarHusi, AMapunokCcug MarHus, apurnokcuranoreHns MarHus,
apUNoOKCKUA MarHus 1 ankunapunokeua Mardus. AnkunbHbl€ rpynnbl B COE4UHEHNN MarHUst MOryT
ObITb OAMHAKOBbIMU UK pasnuyHbiMu C1-Co ankunbHbIMK rpynnamm, npegnodtutenbHo C>-Cio
anknneHbIMK rpynnamMmu. TUNUYHbIE ankOKCU-COEAMHEHUS anknnmMarHns, Npyu nx Crnosib3oBaHnu,
npeacTaBnsoT cobon ByTokena TUNMarHus, NeHTokeus BytTunmarHus, OyTokCua OKTUNMarHums
N OKTOKCMA OKTUNMarHus. MpeanoyTuTenbHO, UCMOMb3YIT ANanKUIMarHMeBble COEANHEHUS.
Hanbonee npeanoyTuTEnbHbIE AMaNKUIIMarHWEBbIE COEAUHEHUS NPEACTaBnsalT cobon
OyTUNOKTUNMAarH1im unm GyTUNaTUIMarHni.

Taioke BO3MOXKHO, YTO COeAMHEHNE MarHus B3auMOAENCTBYET, MOMUMO cnvpTa (A) n cnvpTa
(B), ¢ mHoroatomHbim cnuptom (C) dopmynbl R”(OH)m ¢ obpasoBaHMem ykasaHHbIX

ankoKCUAHbLIX COEAUHEHMA MarHus. I'Ipe,qnhoMTeanble MHOroaTtoOMHbl€ CnUpPTbl, MPU KX
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ncnonb3oBaHUN, MNpeacTaBnstoT cobon cnmpThl, B KOTOpbiX R” npeacraBnsetr cobon
HepasBeTBIEHHbIW, LUKIMYECKA unn passeTBneHHbin Cz — Cio YrNeBOAOPOAHbBIA OCTATOK, U M
npeacraenseT cobon yenoe 4ncno ot 2 go 6.

Takvm obpasom, ankokCu-coeaMHEHNA MarHna Ha CTagnmn a) BbibpaHbl U3 rpynnbl, COCTOSALLEN
n3 ANankokcuaos MarHus, ANapunoKcumMmarHus, ankokcuranoreHngoB MarHus,
apUNOKCUranoreHNn4oB MarHug, ankokCUAOB arnkurMarHus, ankoKCuAoB apwunmarHus wu
apuNoKCUA0B ankunMarHus, UM CMecu AuranoreHnaa MarHusa u guankokcuga MmarHus.

Pacteoputenb, NCNOMb3yeMbl ANS NOMYyYEHUS NPEANOXKEHHOro Katanmaaropa, MoXeT ObiTb
BbiOpaH M3 apomaTuyeckmx wn anudaTUYeCKUX HEpPasBETBIEHHbIX, pPa3BETBIEHHbIX U
LUMKITMYECKMX YIMeBOAOpPOAOB, cogepxawmx oT 5 pgo 20 aromoB yrnepoga, 6onee
npeanoYTUTENEHO OT 5 A0 12 atomoB yrnepoaa, unm nx cmecen. logxoaaume pactTsoputTenm
BKIto4aoT 6eH30rm, Tonyon, KyMOr, KCUMorn, NEeHTaH, rekcaH, rentad, okTaH n HoHaH. OcobeHHo
npeanoYTUTENbHbI FreKCaHbl U MEHTaHbI.

Peakyunio nony4yeHns ankokCuU-CoOefUHEHUS MarHUs MOXHO NPOBOAUTL NMpW TemnepaType oT
40 °C po 70 °C. Cneumanmucram B gaHHON o6nacTn TEXHUKN M3BECTHO, Kak BbIOMpaTb Haubonee
NoAXoAALLYI0 TEMMEPaTypy, B 3aBUCUMOCTU OT UCNONb3yemMoro coeamnHeHna Mg v cnupta(os).

CoeaunHenmne nepexogHoro metanna (TM) 4-6 rpynnbl, B COOTBETCTBUM C OMpefeneHnem
NIOMAK Bepcun 2013 roga, npeanodTUTENbHO NpeacTaBnsieT cobon CoeauHEeHue TUTaHa,
Hanbonee npeanoYTUTENBLHO ranoreHns Tutana, Takom kak TiCls.

HedTaneBbin BHYTPeHHUI foHOpP (ID), ncnonb3yembiv npy NonyyYeHun cneumansHoro tmna
katanusatopa Lurnepa-Hartta Ans nNpMMEHEHUA COrmacHoO HacTosweMy WU300peTeHuto,
NpPeanoYTUTENBHO BbIOPAH U3 CROXHbLIX (AW)adbnpoB HedTaneBbix KapOOHOBLIX (AM)KUCHOT,
npoctbix 1,3-4MapmnpoB, Nx NPou3BoAHbIX U cmecern. OCOBEeHHO MpeanoYTUTENbHbLIA AOHOP
npeacTaBnsieT cobon CROoXHbIA AM3PUP MOHOHEHACHILWEHHbLIX AMKAPOOHOBLIX KUCIMOT, B
YaCTHOCTW, CMNOXHbIN 3PMP, NPUHAZNEXAWMIA K rpynne, BKMIOYaLWENn ManoHaTtbl, Manearb,
CYKUMHaTbI, UUTPaKoHatbl, rnytapartbl, yuknorekcan-1,2-gukapbokcunatbel n 6eH3oathbl, a Takxe
NX NPOM3BOAHbIE /NN cMmecn. NpeanoYTUTENbHbIE NPUMEPLI NPEACTaBNSIOT cobon, Hanpumep,
3ameLleHHble Maneartbl U UuTpakoHaTbl, Hanbonee NpeanoYTUTENbHO LUTPaKOHaTbI.

34€ecb 1 aanee TEPMUH «NPOM3BOAHOEY» BKIIOYAET 3aMELLEHHbIE COEAUHEHNS.

B cnocobe oTBepKaEHUSA 3IMYNbCUM yKasaHHas AByxdasHasa »uAKOCTb-KNAKOCTHasA cucrtema
MOXET ObITb nonyyeHa MpoOCTbiIM NEpPEMELUMBaHNEM U HeobasatenbHo AobaBneHnem
(aononHuTenbHOro) pacteoputensi(en) n/mnu fobaBoK, TakMX Kak areHT AN MUHUMU3auuu
TypbyneHTHOCTU (TMA) n/nnu asmynbrmpyroLwui areHT, Wunm ctabunmnsatop 3MynbCumn, TaKOM Kak
NMOBEPXHOCTHO-aKTUBHOE BELLECTBO, KOTOPbIE UCMOMb3YIOT TaK, Kak M3BECTHO B AaHHOW obnactu
TEXHUKWN. YKasaHHble pacTBOpuTEnu u/unu gobaskm Cnonb3yoT Ans obneryeHna obpasoBaHus
aMynbCcumn n/vnn ana ee ctabunusayuu. NpegnoyTuTENbHO, NOBEPXHOCTHO-AKTUBHbIE BELLECTBA
NpeAcTaBnsaoT COB0N akpUNoBbI€ UMK METakpunosble nonumepbl. OCobeHHO NPesnoYTUTENBHbI

HepasBeTBIEHHbIe Ci2 - Czo (MmeT)akpunarTsbl, Takme Kak, Hanpumep,
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nonu(rekcageunn)MmetTakpunar n nonu(okTageunn)MeTakpunar, a Takke UX cMecu. AreHT ans
MUHUMMBaUMK TypbyneHTHocTU (TMA), npu ero ncnonb3oBaHuM, NPeAnoOYTUTENBHO BbIOpaH 13
NOSIMMEPOB O-0STePUHOBBIX MOHOMEPOB, cogepxawmx oT 6 4o 20 aToMOB yrnepoja, Taknx Kak
MOMMNOKTEH, MOMWHOHEH, NONWAEUEH, MNONMUYyHAEUEH wunu nonuaodeueH, WnNn Unx CMecewn.
Hanbonee npeanoutTuTensHO, OH NpeacTaBnsaeT cobon NonMaeLeH.

TBepAbIn NPOAYKT B POPME YacTuL, NOMYYEHHbIN CNOCOBOM OCaXAEHUA UNU OTBEPXKAEHNS
3MYNbCUKN, MOXHO MPOMbIBaTb MO MEHbLUEW Mepe OAWH pa3s, NPeAnoYTUTENBHO MO MEHbLUEN
Mepe ABa pasa, Hanbonee NpesnoYTUTENBHO MO MEHbLUEN Mepe Tpy pa3a. [1poMbIBaHUE MOXHO
OCYLLECTBNATb apoMaTU4eCKUM W/unu anudaTtnyecknm YrrneBofopoaoM, MNPEeANnOYTUTENbHO
TONyomnom, renTaHoM Unu NeHTaHoM. [pomMbIBaHNE TakKe BO3MOXHO C ucrnonb3osaHuem TiCly,
Heobs3aTenbHO B KOMOMHauuMM C apoMaTtuyeckum w/unu anudaTuyeckum YrineBojopOAOM.
[MpOMbIBOYHbIE PaCcTBOPbI TAKXKE MOTYT CoAepXaTb AOHOPbLI /U coeauHenus 13 rpynnbl, Takue
Kak TpuankunantoMUHUWA, ranoreHNPOBaHHbIE COEAUHEHUS ankunanioMUHUS WUnu  ankokCu-
coeauHeHns antoMuHusa. CoeanHEHNs antoMUHUA Takke MOXHO A00aBnsATb BO BPEMS CUHTE3a
katanusaTopa. 3aTtem Karanus3atop MOXHO CylMUTb, Hanpumep, BbINAPUBaHWEM UMK
NpoAyBaHMEM a3oTa, UM MOXHO CYCMNeHANPOBaTL B MacnsiHUCTOM XUAKOCTU 6e3 cTagnn CyLLKK.

MonyyeHHbIW B KOHEYHOM uTore karanmsatop LUwurnepa-Harta ocoboro Tuna
npeanoYTUTENBHO NoNyYaloT B hopme Yactumy, OObIYHO MMEKLMNX CPEAHMI JMnanas3oH pasmepa
yactuy ot 5 go 200 mkm, npeanoytutensHo oT 10 4o 100 mkm. YkasaHHble YacTulbl 0ObIYHO
MNOTHO YNaKOBaHbl C HU3KOW CTEMEHbID NOPUCTOCTU, N OObIYHO UMEIT NNowaab NOBEPXHOCTU
meHee 20r/m2, OGonee npegnoytutenbHo MeHee 10 r/m2. Kak npasBuno, konuyecTtso Ti,
NPUCYTCTBYIOLLErO B Kartanusarope, coctaenseT ot 1 no 6% macc., konunvectso Mg coctasnsier
ot 10 go 20% macc., U KOnM4eCTBO BHYTPEHHErO AOHOPA, NPUCYTCTBYIOLLEro B KaranuaaTtope,
coctaBnsaet oTr 10 go 40% macc. oT komno3vumm karanusartopa. lNoapobHoe onucaHue
MOMyYEHUS  KaTanu3aTtopoB, WCMOMb3yEMbIX  COrMacHO  HacTosiemy  M300peTeHuto,
npeacrasnero B W02012/007430, EP2610271 n EP2610272.

BHewHmnn pgoHop (ED) npeanoytutenbHO NPUCYTCTBYET B KayecTBe AOMOMHUTENBHOrO
KOMMOHEeHTa B crnocobax nonMmepusayum CornacHo Hactoswemy nsobperenmio. MNogxoasawme
BHewHWe goHopbl (ED) BKMO4aOT HEKOTOPLIE CUNaHbl, NPOCTbIE 3PUPLI, COXHbIE 3dUpPBI,
aMWHbl, KETOHbI, reTEPOLMKITMYECKNE COeAMHEHUS N NX cmecn. OCOBEHHO NpeanoYTUTENBHO

ucnone3oBartb cunaH. Hanbonee npeanovTUTENBEHO UCMNOMBL30BaTh cunaHbl obwen dopmynsi (1)

R%RSi(OR)@p) (1)

rae R? RP u R® o3HayaloT YrneBOAOPOAHbIA paaukan, B YacTHOCTW, ankUMnbHY UK
LMKNoankunbHyo rpynny, u rae p u q npeacrasnaiot cobomn uicna ot 0 4o 3, npyyem nx cymma
(p+q) paBHa nnu MmeHbLue 3. R?, R 1 R® MoryT 6bITb BbIOpaHbl HE3aBMCUMO APYr OT Apyra v MOryT

OblTb OAMHAKOBBIMU UM pasnn4yHbIMIA. KOHerTHbIe npumMmepbl CUMNaHoB B COOTBETCTBUU C
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dopmynon (I) npegcrasnsatoT cobon (TpeT-6yTun) Si(OCH3),, (ymknorekcnn)(meTtun)Si(OCH3).,
(enunn)2Si(OCH3)2 n (umknonenTun)>Si(OCHa).. Opyron Hanbonee npeanoyTUTENbHbLIM CUMNaH

cooTteeTcTBYyeT 0bLwen opmyne (I1)

Si(OCH2CH3)3(NR®R*) (Il

rae R® n R* moryT 6bITb OAWHAKOBBLIMU UMW PA3NUYHLIMA U NPEACTABMAT COOOM NMUHENHYIO,
pasBETBMIEHHYIO UMW LUKIMYECKYIO YINEBOAOPOAHYIO rpynny, coaepxawyto ot 1 go 12 atomos
yrnepoga. OcobeHHO npeanouTuTensHo, R® n R* HesaBncMMO BbiGpaHb! U3 rPynMbl, COCTOALLEN
n3 meTtuna, 3atuna, H-nponuna, H-6yTuna, okTuna, AekaHuna, nso-nponuna, nso-dytuna, nso-
neHTuna, TpeT-OyTuna, TpeT-amuna, HEOMNEeHTUNa,  UWKMOMEeHTUNna,  LMKIorekcuna,
MeTUNUUKNoneHTuna n yuknorentuna. Hanbonee npeanoyTUTENbHO, UCMOMb3YIOT 3TUS.

Kak npasuno, nomumo karanusatopa Llurnepa-Hatra wvnn ocoboro Tuna katanmsaropa
LUurnepa-Hatta n HeobsasatenbHoro BHelwHero goHopa (ED), B cnocobax nonvmepusauum
COrnacHo HacTosilemy U300peTeHuto MOXEeT npucyTcTBoBaTh cokatanmsatop (Co).
Cokaranuaarop npeanoyTUTENbHO NpeacTaBnseT cobon coeanHeHune 13 rpynn nepmoanyeckomn
Tabnuye (MKOTMAK, Bepcua 2013 roga), Takoe Kak, Hanpumep, COeAWHEHWE antoMUHUS,
Hanpumep, antoMUHUAOPraHNYeCcKkoe COeANHEHNE UMW ranoreHuaHoe COeaMHEHNE antoMUHUS.
MpumMepomM NoAXOAALLEro antoMUHUAOPraHUYECKOro COEAMHEHMSI SABMSETCA ankunanioMUHUN
UnNu ranoreHn ankunantoMmHusa. CooTBETCTBEHHO, B O4HOM KOHKPETHOM BapuaHTe peanusayum
cokatanusartop (Co) npeacrasnsetr cobon TpuankmnantoMMHUKA, TaKOW Kak TPUITUNANIOMUHNIA
(TEAL), xnopua, AnanknnantoMUHUE UK AUXNOpUA ankunantoMUHUA, Unu nx cmecu. B ogHom
KOHKPETHOM  BapuaHTe  peanu3auyum  cokatanmsatop (Co) npeacraenser  cobou
TpuaTunanomuHmn (TEAL).

Kak npasuno, crneayer TwarenbHO BbibvpaTb MOMSPHOE COOTHOLUEHME  MEXAY
cokatanusatopom (Co) n BHewHum goHopom (ED) [Co/ED] wunn mMOnsipHOE COOTHOLLEHUE
mexay cokaranmsatopom (Co) u nepexogHbim metannom (TM) [Co/TM]. MonspHoe
COOTHOLWIEHNe mexay cokatanuasatopom (Co) u BHewHum goHopom (ED) [Co/ED] moxet
HaxoauTbcs B gnanasoHe ot 2,5 o 50,0 monb/Monb, NpeanoYTUTENLHO B AnanasoHe ot 4,0 ao
35,0 monb/monb, Oonee npegnoyTMTENLHO B AgunanasoHe ot 50 pgo 30,0 monb/Mone.
MopxoasWwmin HWXKHUA npegen MOXET CocTaBnaTb 2,5 monb/monb, npeanodtutensHo 4,0
mMonb/Monb, 6onee npegnoytTuTensHo 5,0 Monb/Monb. [oaXoaAWMA BEPXHUA NPESEn MOXET
coctaenate 50,0 monb/mMonb, npegnoytuTensHo 35,0 monb/monb, 6onee npegnoytutensHo 30,0
MOJTb/MOMb. YKa3aHHbIE BEPXHUE N HUXKHNE 3HAYEHUSA ANana3OHOB ABMNSKOTCH BKITOUYUTENbHBIMU.

MonsipHoe cooTHoweHne mexay cokaranusatopom (Co) um nepexoaHbim metannom (TM)
[Co/TM] moxeT Haxoautbca B gnanasoHe ot 20,0 go 500,0 monb/monb, NPEeAnOYTUTENBHO B
ananasoHe ot 50,0 go 400,0 monb/monb, 6onee npegnoyTuUTEnbHO B gmanasoHe ot 100,0 go

300,0 monb/monb. [oaxXoA4aWMA HWKHUA npegen MoxeT coctaenate 20,0 monb/mMonb,
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npeanoytutensHo 50,0 monb/monb, 6onee npegnoytutensHo 100,0 monb/monb. Moaxoasawmia
BEpxHUN npegen moxet coctaenatbe 500,0 monb/monb, npegnovtutensHo 400,0 monb/mone,
B6onee npepnoytutenbHo 300,0 monb/monb. YKa3aHHblE BEPXHUE W HWKHWE 3HAYEHMWA

Anana3oHOB ABNAKOTCA BKINIOYUTENbHBIMA.

B cooTBeTCcTBMM C HacToAwmMM mM3obpeTeHnem, BTOPYKO pakuyuio nonvMmepa nponunexa,
BbIASMEHHYIO B npouecce nonumepusaymm, obblYHO CMELUMBAIOT B pacnnase B MPUCYTCTBUM
[00aBoK.

Mpumepbl Jo6aBOK BKMIOYAKOT, HO HE OrPaHUYMBAIOTCA UMM, CTabUNU3aTopbl, Takue Kak
aHTUOKCUAaHTbl (Hanpumep, CTEpPUYECKN 3atpygHEHHble eHOonbl, ochuTbl/POCHOHNTSI,
cepocoaepXalyne aHTUOKCUAAHTbI, HENTPanNu3aTopbl ankUnbHbIX pPagukanos, apomMaTunyeckue
aMWHbl, 3aTPYAHEHHbIE aMUHHbIE CTabunuaaTtopbl NN UX CMECH), Ae3aKTUBaTOPbl METannos
(hanpumep, Irganox ® MD 1024) unu Y crtabunusatopsl (Hanpumep, ceeTocTabunmnaaropbl Ha
OCHOBE 3aTpyAEHHHbIX aMmuHOB). [pyrue Tunbl 4ob6aBok npeacTaBnaloT cobon MoamncuKaTops,
Takne Kak aHTUCTaTM4YeCKne areHTbl WM areHTbl MPOTUB  3anoTeBaHusa  (Hanpumep,
3TOKCUNMPOBAaHHbIE aMWHbI U aMUAbl CAOXHbBIX 3PMPOB rMUUEprHa), HEeUTpanu3aTopbl KUCNOT
(Hanpumep, cTeapat Ca), BCneHMBawLWMe areHTbl, CUENnnsalWmMe areHtbl (Hanpumep,
nonmn3obyTeH), CMasbiBaloLLMe BELECTBA U CMOMbl (Hanpumep, MOHOMEPHbIE BOCKWU, BOCKU Ha
OCHOBE MONM3TUNEHA U COMONMMEPOB 3TUMEHA, BOCKM duiepa-Tponiia, MOHTaHHbIE BOCKW,
dTopcoaepKalme coeamHeHms nnm napadmHOBbIE BOCKN), a Takke CKOMb3smMe U aHTUONoK-
areHTbl (HanpuMmep, apykamug, oneammg, Tanbk, NPUPOAHbIA 4NUOKCUL KPEMHUS N CUHTETUYECKUI

ANOKCUA KPpeMHUA nnun LleOJ'II/ITbI), a TakXXe nx cMecwu.

MNMocne cTaguM CMELUMBaHUS B pacnnaBe MonyyYeHHYl BTOpYy dpakuyuo nonvmepa
nponuneHa, CMeLaHHyo B pacnnase, rpaHynvMpyoT, Hanpumep, B NOABOLHOM rpaHynsaTope unm

NnocpeaCcTBOM OTBEPXKAEHNSA O4HOM uUnn 6onee cTpeHr B BoagsiHON 6aHe B 0ObIMHOM rpaHynsTope.

B cootBeTcTBMM C HacToAWMM U30OpPETEHMEM, TpPaHynMPOBaHHYKO BTOPYIO bpakyuto
nonumepa nponuneHa CMELLMBAOT B pacnnase B NPUCYTCTBUM
i. nonumepa nponuneHa (PP-c), coaepxawlero oguH unm 6onee COMOHOMEPOB,
BblOpaHHbiX M3 atuneHa un C4-Cio anba-oneduHoB, npuvem coaepxaHune
MoHomepa coctasnseT ot 0,5 o 2,5% macc., n
ii. MO MeHbLUen Mepe O4HOro anbda-HyKNenpyrLLero areHTa,

C nony4YeHnem NonmnponuUIEHOBON KOMMNO3ULMM COrNacHo HacTosLWEMY M300PETEHMIO.

Monnmep nponunena (PP-c) cormacHo Hactoswemy m3obpeTteHno obblMHO nNpeacTaBnsaeT

cobown cononMmep NponuneHa.

Monnmep nponunena (PP-c) o0bIMHO coOaepUT 0AWH U 6onee COMOHOMEPOB, BblIOPaHHbIX

n3 atuneHa n C4Cio anbda-oneduHoB, NpesnoyuTUTENbHO BblBpaHHbIX M3 3aTuneHa n Cs-Cs
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anba-onedunHos, 6onee NpeanoYTUTENLHO BbIBpaHHbIX 13 3TuneHa n C4-Cs anbda-onedmnHos,
ewle bonee npeanoOdTUTENBHO BbIOPaHHbIX U3 O4HOrO uUnu 6onee COMOHOMEPOB, COAEepXKaLLnX

3TUNEH, elje Honee NpeanoYTUTENBHO YKa3aHHbIA COMOHOMEP BbiOpaH 13 YNCTOro 3TUNEHA.

Monnmep nponuvneHa (PP-c) cornacHo HacTtosiwemy wu3o0peTeHuMio O0Obl4HO UMeeT
cogepxaHne comoHomepa o1 0,5 o 2,5% macc., npegnoututensHo ot 0,6 ao 2,0% macc., bonee
npeanoytutensHo ot 0,7 go 1,8% macc. OTHOCUTENBHO OBLEero Konmyectsa MOHOMEPOB,

NPUCYTCTBYIOLLMX B MONMMEpPE NponuneHa.

O6bI4yHO nonumep nponuneHa (PP-c) nmeet nokasatens Tekydectn pacnnasa (MTP2) ot 11
80 60 r/10 MuH., npegnoytuTensHo oT 15 o 40 r/10 muH., 6onee npegnoytTuTensHoO oT 17 4o 35
r/10 muH. MTP2 onpegenstoT B cootseTtctBuM ¢ ISO 1133 npu Temnepartype 230 °C u npu

Harpyske 2,16 «kr.

Anba-Hyknenpyowmnn areHT o6bI4YHO BbIOpaH 13 rpynmbl, COCTOSLLEN U3:
(i) conen MOHOKapBOHOBLIX KUCMOT M NONMKaPOOHOBbLIX KUCMNOT, Hanpumep, 6eH3oaTa
HaTpusa unu TpeT-byTunbeHsoara antoMmHuS,
(i) AnbeHsunuaeHcopbuTa (Hanpumep, 1,3: 2,4-aubeHsnnmaeHcopbura) n Ci-Cg-ankun-
3aMeLLeHHbIX NPON3BOAHbIX AnbeHsnnmnaeHcopbura, Takmx Kak
METUNANBEH3NNNLEHCOPOUT, aTunandeHsnnnaeHcopouT unu
anmeTtnnanbensnnugeHcopoduT (Hanpumep, 1,3: 2,4-au(MmetTnndeHsnnuaeH)copouT), unm
3amMeLleHHbIX MNPOU3BOAHbLIX HOHMTA, Takux kak 1,2,3-Tpuaesokcn-4,6:5,7-6uc-O-[(4-
nponungeHnn)MeTUNEH]HOHNT,
(ill) conen cnoxHblx AM3UPOB HOCHOPHOM KUCMOThI, Hanpumep, 2,2’-meTuneHéuc(4,6-
aAn-Tpet-oyTunderHnn)dpocdart HaTpusa unn rMmapokcu-6muc2,2’-metTnnen-o6uc(4,6-gn-TpeT-
oyTundenun)pocdar] antoMmHNS,
(iv) BMHUNUMKNOANKaHOBbIX MONMMEPOB 1 BUHWUMANKAHObIX NONIMMEPOB, U

(V) uxcmecen.

MpeanoYTUTENLHO, anba-HyknenpyoLwmmn areHT npeacraensieT cobon
anbensunmageHcopbut (Hanpumep, 1,3:  2,4-anbeHsnnungeHcopdbut) wunu  Ci-Cs-ankun-
3aMeLleHHoe npousBogHoe aubeHsmnugeHcopbuTa, Takoe kak meTtungmbeHsnnuaeHcopour,
aTunanbeHsnnnaeHcopbut v gumetungunbeHsunuaeHcopdbut  (Hanpumep, 1,3: 2,4-
an(meTunbeHsnnmaeH)copbut), unm 3sameleHHoe MPOM3BOAHOE HOHWUTA, Takoe kak 1,2,3-

Tpuae3sokcu-4,6:5,7-6mc-O-[(4-nponundeHnn)MeTUNEH]HOHWT.

B cooTBETCTBUM C HACTOALWMM n3obpeTeHnem, 0bbI4HO OT 15 40 84% macc. rpaHynMpoBaHHON
BTOPOW (hpakymmn nonmmepa nponuneHa CMeLLNBAaloT B pacnnase B npucytctemm 15-84% macc.
nonumepa nponuneHa (PP-¢) m 0,01-1,0% macc. no MeHbLen Mepe OfHoro anbda-

HYKNEMPYIOLLIEro areHTa OTHOCUTENbHO OBLWEN CyMMbl FpaHynuMpOBaHHOW BTOPOW dpakumm
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nonumepa nponuneHa, nonumepa nponuneHa (PP-C) n no meHbwwen mepe ogHoro anbda-
HYKNENpPYOLLEro areHTa.

MpepnoytnTenbHo, oT 18 o 79,1% macc. rpaHynmMpoBaHHOM BTOPOW hpakuyun nonumepa
nponurneHa cmewmnsatoT B pacnnase B npucytcteum 20-81,1% macc. nonumepa nponuneHa (PP-
¢) n 0,03-0,90% macc. no MeHbLUEN MepPe OAHOrO anbda-HyKNeNPYOLLEro areHTa OTHOCUTENBHO
oben cymmbl TPaHynMpPOBaHHOW BTOPOW ppakuMm nonuMepa nponureHa, nonumepa
nponuneHa (PP-C) 1 no MeHbLUEN MEPE O4HOIO anbda-HyKNenpyLEro areHTa.

Bonee npeanoututencHo, ot 20 po 74,2% wmacc. rpaHynmpoBaHHOM BTOPOM dopakuyum
nonMmepa nponureHa CMeLumMBaloT B pacnnase B NpucyTctBum 25-79,2% macc. nonvmepa
nponunena (PP-c) n 0,05-0,80% macc. no MeHbLUeEW Mepe OAHOro anbda-Hykneupyrowero
areHTa OTHOCUTENbHO OOLWEeNn CyMMbl TpPaHynMpoOBaHHOW BTOPOW dpakymm nonumepa
nponunexa, nonumepa nponunena (PP-c) n no meHbLLeN Mepe O4HOro anbda-HyKnenpyoLwero

areHTa.

CmewmBaHne B pacnnase rpaHynMpOBaHHOW BTOPOW dpakuyvy nonumepa nponuneHa ¢
nonumepom nponuneHa (PP-C) n no meHbluen mepe ogHUM anbda-HyKNeNpyLWwmuM areHTom
0b6bI4HO OCYLLECTBMAIOT B YCTPOMUCTBE HEMPEPbIBHOrO CMELUMBAHMSA B pacnnaBe, TakoM Kak,
Hanpumep, 3KCTPYAEp WNU MecunbHas MaluMHa C BpaweHMemM B OAHOM HanpaBneHuU.
YCTpOMUCTBO ANS CMELMBaHUS B pacnnaBe MOXET COAepXaTb 30HY 3arpysku, 30HY

BbIMELLMBAHUA U 30HY MYHALLTYKA.

O6blMHO BAONb LWIHEKa YCTPOWCTBA [ANA CMELUMBaHWS B pacnnase noaAepXuBaroT

onpeaeneHHbI Npoduns TeMnepaTtypbl.

CmelwumBaHme B pacnnase rpaHynMpOBaHHOro BTOPOro nonumepa nponuneHa ¢ nonmmepom
nponuneHa (PP-c) M no MeHblen Mepe OAHUM anbda-HyKNenpylLwmumMm areHToM

NPesnoYTUTENBHO OCYLLECTBISAIOT B 3KCTPYAEpPE.

SKkCTpyaep MOXET ObiTb NOObIM 3KCTPYAEPOM, U3BECTHBIM B A@HHOW 0Bnactn TexXHUKKU. Tak,
3KCTPYAEP MOXKET NPEeACTaBNATbL COOOM OAHOLLUHEKOBbLIN 3KCTPYAEP; ABYXLUHEKOBLIA 3KCTPYAEP,
TaKoW Kak ABYXLUHEKOBbIA 3KCTPYAEP C BPaALLUEHNEM B O4HOM HaNPaBNEHUN, U 4BYXLUHEKOBbIN
3KCTPYAEP C BpaLLEHNEM B MPOTUBOMONOMXHbLIX HANPABMNEHNSIX; UM MHOTOLLHEKOBbIN 3KCTPYAEP,
TakOW Kak KomnbLeBOW akcTpyaep. [lpeanoututenbHO, I3KCTPyaep npeacrtasnser cobon
OAHOLLUHEKOBbIN 3KCTPYAEP WNU ABYXWHEKOBbIN 3KCTpyaep. OcobeHHO npeanoyvTUTENbHbIN
3KCTPYAEP npeacraBnsieT cobOM ABYXLWHEKOBbIA 3KCTPYAEP C BpallEeHUMEM B OZHOM
HanpasneHuu.

SkcTpyaep 0bbIYHO COAEPXKUT 30HY 3arpy3ku, 30HY NMaBNEeHWsi, 30HY CMELLUMBAHWUS N 30HY
MYHALUTYKA. OKCTpyAep, Kak U3BECTHO crneyuanuctam B AaHHOW obnactn TexXHWKW, OBbI4HO
COCTaBMEH W3 LUNUHAPUYECKMX 4YaCTEW, KOTOPblE HaxXOAATCA B YKa3aHHbIX Bbille 30Hax

aKkcTpyaepa.
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SKCTpyAep OOLIYHO MMEET OTHOLUEHUE ANVHLI kK gnameTtpy, L/D, no 60:1, npesnodTutensHo
no 40:1.

30Ha 3arpysku
PaHynMpoOBaHHYO BTOPYIO (hpakumio nonumepa nponuneHa, nonumep nponuneHa (PP-c) u

Mo MeHbLUEN Mepe OAMH anbda-HyKNenpyLwmmn areHT obbl4HO BBOAAT B 3KCTPYAEP Yepes 30HY
3arpysku. 3oHa 3arpysku obecneumBaeTt nogavy rpaHynmpoBaHHOW BTOPOW dhpakuymm nonvmepa
nponunexHa, nonumepa nponuneHa (PP-c) n no meHbLLeEN Mepe O4HOro anbda-HyKNnenpyLwero
areHTa B 30Hy nnasneHuda. Kak npasuno, 30Ha nnaBfieHNs COCTOUT U3 3arpy304HON BOPOHKM Y
coeauHUTENbHOW  TPyDObl, CBA3bIBAKOLWEW BOPOHKY C 30HOW nnasneHuda. OB6bluHO
rpaHynuposaHHaa BTopas dpakyma nonumepa nponuneHa, nonumep nponunena (PP-c) n no
MEHbLUEN Mepe OAMH anbda-HyKNneupymoLwmin areHT MPOXOAAT Yepe3 30HYy 3arpysku noj
JENCTBNEM CUTbIl TXKECTU, T.€. 0ObIMHO BHU3.

B npeagnoytuTensHOM BapuaHTe peanusaymm no MeHbLLEN Mepe OAMH anbda-HyKknenpyoLmm
areHT MONMHOCTbID MMW YaCTUYHO MOAAINT 4Yepe3 OfHO unn Bonee 3arpy3oyHbiX OTBEPCTUN,

PaCMONOXEHHbIX B 3KCTPYAEPE, Hanpumep, Yepe3 GOKOBON MEXaHM3M Mogauu.

30oHa nnaesneHud

Kak npaBmno, cMecCb rpaHynMpoBaHHOM BTOPOW hpakymm nonumepa nponuneHa, nonumepa
nponuneHa (PP-C) n no meHbLlen Mmepe OaHOro anbda-Hyknenpyowero areHta nocTynaeT 13

30HbI 3arpy3kn B 30HY nnaBf1eHUA. B 30He nnaBneHns cMecb pacnnaBnaeTCA.

30Ha cMeLuMBaHug

Mocne 30HbI NNaBNeHUst pacnnaBneHHas CMeCb NOCTyMNaeT B 30HY CMeLLnBaHus. LLIHek B 30He
cMeLmBaHmsa 0BbIYHO COAEPXUT OAHY UNn Bonee CMeCcUTENbHbIX CEeKLUWMA, KOTOPbIE CoaepaT
BUHTOBbLIE 3MIEMEHTbI, B U3BECTHOM Mepe obecnevnBarome obpaTHbIA NOTOK.

30Ha cMmeLlInBaHna MOXET coaepkaTb AONONHUTENbHbIE 3NEMEHTbI, Takne Kak 4pOCCEerbHbIN

KnanaH nnu t-Ie[Z)BFI‘-IHbII;I HacocC.

30Ha MyHALUTYKA

30Ha MyHZLITYKA OObIMHO COLEPXKWAT rOMOBKY 3KCTpyaepa. B OTHOLWIEHMM KOHCTPYKLMU

rONOBKW 3KCTPYAepa HET HUKaKNX OrpaHUYEHUIA.

B cnocobe cornacHo Hactosiemy M300pPETEeHUIO TPaHynMpOBaHHYK Gpakymio BTOPOro
nonumepa nponuneHa, nonumepa nponuneHa (PP-C) n no meHbwen mepe oauH anbda-
HYKNenpyoLwmmn areHT obblYHO CMELLMBAKOT B pacnnase npu temneparype ot 190 go 260 °C,

npeanoytutensHo ot 200 go 250 °C.
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CneymanuncTbl B 4aHHOW 061acTy TEXHUKM XOPOLLO 3HAKOMbl CO CKOPOCTbIO BpaLLEeHWUA LUHEKa
B 3KCTpyaepe u moryT 6e3 Tpyaa onpefenutb NOAXOASLLYIO CKOPOCTb BpaleHusa wHeka. Kak
NpaBuno, CKOPOCTb BPALLEHUS LUHEKA perynmpyloT 40 amanasoHa ot 100 go 750 obopoTos B

MUHYTY (06./MWH.), npegno4vTuTensHo oT 150 o 650 06opoToB B MUHYTY (06./MUH.).

OKCTpyZep Takke MOXeT UMEeTb OAHO unu Bonee 3arpy3oyHblX OTBEPCTUN ANS nojauu
AOMOINMHUTENbHbIX KOMMOHEHTOB, TakUX Kak, Hanpumep, Apyrve nonumepbl unuv aobaskn, B
3KCTPyAep. PacnonoxeHne Takux LOMNOMHUTENbHBLIX 3arpy304HbIX OTBEPCTUMA 3aBUCUT OT TUNa
mMaTepuana, obasnsaemoro yepes oTBepCTme.

Mpumepbl fJo6aBOK BKMIOYAKOT, HO HE OrPaHUYMBAIOTCA UMM, CTabUNU3aTOPbl, Takue Kak
aHTUOKCUAaHTbl (Hanpumep, CTepUYecKn 3aTpygHeHHble eHonbl, ochuUTbl/HPOCHOHNTDI,
cepocoaepxaline aHTUOKCUAAHTbI, HEUTPanNU3aTopbl ankunbHbIX Pagukanos, apoMaTuyeckme
aMVHbI, 3aTPYAHEHHbIE aMUHHbIE CTabunu3aTtopbl UMK UX CMECH), Ae3aKTMBaTopbl METarnmnos
(Hanpumep, Irganox ® MD 1024) unu Y® crtabunusatopsbl (Hanpumep, ceeToctabununaaropbl Ha
OCHOBE 3aTpyAEeHHHbIX amuHOB). [pyrme Tunbl 406aBOK NPeACTaBnAlT cobon MogndukaTopbl,
Takue Kak aHTUCTaTUYeCKMe areHTbl WNW  areHTbl MPOTUB  3anoTeBaHWa (Hanpumep,
3TOKCUMNNPOBAHHBIE aMUHbl U aMuAbl CMOXHbIX 3PUPOB rMUUEPUHa), HEUTpanu3aTopbl KUCNOT
(Hanpumep, crteapat Ca), BCNEHWBaKWOLWME areHTbl, CUENNALWME areHTbl (Hanpumep,
nonunsobyTeH), cmasbiBaloLMe BELEeCcTBa U CMOnbl (HanpumMmep, NOHOMEPHbIE BOCKW, BOCKM Ha
OCHOBE MOMM3TUINEHaA M COMONMMEPOB 3TUNEHa, BOckM duwiepa-Tponiwa, MOHTaHHbIE BOCKM,
dhTopcoaepKaLlne coegnuHeHns nnn napaduHoBbIE BOCKW), a TakKe CKOMb3ALWMEe U aHTMUOMOK-
areHTbl (HanpuMep, apykamug, oneamua, TanbK, NPUPOAHbIA AUOKCUL KPEMHUSA U CUHTETUYECKUN
ANOKCUL, KPEMHUSA UNWN LIEONNTDI), @ TaKXKe UX CMECH.

Kak npasuno, obuiee konnyecTso 4o06aBOK, BBOAMMbIX B 3KCTPYAEP BO BPEMSI CMELUMBAHUS
B pacnnase rpaHynmpoBaHHON pakymm BTOPOro nonumepa nponuneHa, nonmmepa nponunexHa
(PP-C) 1 no meHbLien mepe OAHOro anbda-HYyKNeupyrLwlero areHTa, CornacHoO HacTosiemy
nsobpeTteHuto, coctaensaetr He bonee 5,0% macc., npegnoyTutensHo He Bonee 2,0% macc.,
ftonee npegnoytTuTenbHO He Bonee 1,5% macc. Konuuectso 406aBOK BIPAXXEHO OTHOCUTENBHO
obLero KonuyecTsa NONUNPONMNEHOBON KOMMO3MLUN, BBEAEHHOW B SKCTPYAEP.

B koHUe 3kcTpyaepa nonydqaroT pacnnas nonvnponuineHoBON KOMNo3uuyun. 3atem pacnnas
NONMNPONUNEHOBON KOMMO3MLUUM COrNacHO HacTosILeMy M300peTeHuo NponycKkarT yepes
ronoBky B Heobs3aTenbHOM 30HE MYyHALUTYKa 3kcTpyaepa. [lpu nponyckaHuu pacnnasa
NONMNPONUNEHOBON  KOMMO3WLUMM  COMMACHO HacToAweMy M300peTeHnio 4yepes ronosky
3KCTpyAEepa, 06bI4YHO OCYLLECTBNAIT AONONHUTENBHOE OXNAXKAEHNE N FPaHyNMpoBaHKE.

30Ha MyHALWTYKa OObIYHO COAEPXKUT PUMbEPHYIO NNACTUHY, KOTOpas 0bbIMHO NpeacTaBnseT
cobon MeTannuMyeckni Anck OOnbLUOW TOMWMHbI C MHOXECTBOM oTBepcTun. OTBepcTua
pacnono)eHbl NapanneneHO OCU LLHEeKa.

MpaHynaTop 06bIMHO npeacTaBnseT COOOW CTPEHrOBbIA TPAHYNSATOP WM MNOABOAHLIN

rpaHynsiTop.
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B HacToswem n3obpeTteHnn npegnoxeHa Takke NonunponuneHoBas KoMno3uuus, kotopas
MOXET ObITb MOnyyYeHa, npPeAnoYTUTENbHO MOofy4YeHa Ccnocobom COrnacHo HacToswemy
n3obpeTeHumio.

MonunponuneHoBas KOMMO3uuuda, KoTopas MOXeT ObiTb nonyyeHa, MNpeanoqYTUTENbHO
nony4eHa cnocobom CornacHo HacTosiLeMy N300peTEHNIO, OBbIYHO COAEPKUT OAUH U Bonee
COMOHOMEpPOB, BblOpaHHbIX M3 3atuneHa u Cs-Cio anba-oneduHoB, NPeanOYTUTENBHO
BblOpaHHbIX 13 atuneHa n Cs4-Cs anbda-oneduHos, 6onee npeanoyTUTENBHO BbIOPAHHBLIX U3
atuneHa n C4-Cs anbda-oneduHos, ewe bonee npesnoyTUTENbHO BbIOPaHHbIX U3 O4HOrO NNn
fornee COMOHOMEPOB, cCoAepXawmx 3TuneH, ewe Oonee npPeanoOYTUTENBHO YKasaHHbIN
COMOHOMEP BbIGpaH 13 YNCTOro aTUNEHa.

MNMonunponuMneHoBas KOMMO3UUMA, KOTopas MOXeT OblTb nonyyeHa, npeanovYTUTENbHO
nonyyeHa crnocobom cornacHo Hacrtoswemy Knu3obpeTeHnto, OObIMHO UMMEET coaepkaHme
comoHomepa oT 1,5 pgo 5,0% wmacc., npegnodytutensHo ot 1,6 ao 4,0% wmacc., Gonee
npeanoytTutensHo ot 1,7 ao 3,5% mon. CoaepxxaHne COMOHOMEpPAa BbIP&KEHO OTHOCUTENBHO
obLero konnuyecTsa MOHOMEPOB, NPUCYTCTBYIOLLMX B MOMUNPONUIIEHOBON KOMMNO3NLUW.

Kak npaBvno, nonuMnponuneHoBas KOMMO3WLUSA, KOTopas MOXeT OblTb nonyyeHa,
nNpeanoYTUTENbHO MNOonyYeHa CcrnocoboM COrnacHO HacTosileMy M300peTeHunto, UMeeT
nokasatenb Tekyyectu pacnnasa ([MTP2) ot 12 go 60 r/10 muH., npeanouTuTensHo oT 15 go 40
/10 muH., Bonee npeanouTutTensHo ot 17 Ao 35 /10 muH. NTP, onpeaensaoT B COOTBETCTBUN C
ISO 1133 npu Temnepatype 230 °C u npn Harpy3ke 2,16 kr.

O6blYHO  MONMMPONWIEHOBAsA  KOMMO3MUMS,,  KoTopass MOXeT  ObiTb  Mony4veHa,
NpeanoYTUTENBHO NOoNyYeHa cnocoboM COrnacHoO HaCTosLWEeMY N30OPETEHNIO, UMEET 3HaYEeHNe
MYTHOCTU <20%, npeanoytTutensHo ot 2% o 28%, 6onee npeanoytutensHo ot 3% 0 17%.
3HayeHne myTHoCTU uamepstoT B cootseTcTBun ¢ ASTM D1003 Ha OoTnuTbIX Nog AaBfEeHUEM
obpasyax TONWmMHON 1 MM, NONyYEHHbIX Tak, kak onucaHo B EN I1ISO 1873-2.

Kak npaBuno, nonunponuneHoBasi KOMMO3UUMS, KOTopasi MOXET ObiTb MonyyeHa,
NpeanoYTUTENbHO MofyYyeHa crnocoboM COrnacHO HacTosiWeMy M300peTeHunto, UMmeeT
Temnepatypy nnaeneHua >152 °C, npeanoytutensHo ot 153 pgo 163 °C, 6Gonee
npeanoytTutensHo ot 154 po 162 °C, ewe Oonee npepgnoututensHo ot 154 pgo 160 °C.
Temnepatypy nnasnenus (Tnn.) nsmepsot ¢ nomowybto JCK B cootBetcTBMmM € ISO 11357/3.

Kak npaBuno, nonunponuneHoBasi KOMMO3UUMS, KOTopass MOXET ObiTb nonyyeHa,
NpeanoYTUTENbHO MonyYyeHa crnocoboM COrnacHO HacTosweMy UM300peTeHunto, UMmeeT
Temnepartypy kpuctannusauyum >120 °C, npegnouytutensHo oT 122 pgo 132 °C, Gonee
npeanoututenbHo ot 123 ao 130 °C. Temnepatypy kpuctannusauyum (TKPUCT.) U3MEPSIOT C
nomouybto [ICK B cootBeTcTBMM € ISO 11357/3.

Kak npaBuno, nonunponuneHoBasi KOMMO3UUWS, KoTopas MOXET ObiTb nonyyeHa,

npesnoYTUTENbHO MnonydYeHa CcrnocoboM COrmacHo  HacTosiemy U300peTeHuto, umeet
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COAEepKaHne BeLLecTB, pacTBopuMbIX B kcunone (XCS) 5,5 go 18,0% macc., npesnoyTuTenbHo
oT 6,0 go 16,0% macc., 6onee npeanouTutTensHo o1 6,2 1o 15,0% macc. dono coeguHeHnn,
pacTBOPUMbIX B KCUNoONe, onpeaensioT B cootseTcTeum ¢ ISO 16152 npm 25 °C.

Kak npaBuno, nOMMNpoOnuNeHoBasi KOMMO3WLUS, KoTopas MOXET ObiTb MNony4yeHa,
NPEANOYTUTENBHO NONy4eHa cnocoboM COrnacHO HaACTosALLEMY M30OPETEHMIO, UMEET YNpPYyrocTy
npu pactskeHnm >950 MlMa, npeanoytutensHo ot 951 go 1600 Mla, 6onee npeanoyYTUTENBHO
ot 1000 go 1600 Mla, ewe 6onee npegnoytutenbHo ot 1050 go 1550 MlMa. Mogynb ynpyroctm
npy pacTskeHUn n3mepsioT B cootsetcTeumn ¢ ISO 527-1:2012/ 1ISO 527-2:2012 npun 23 °C Ha
3KCNepUMeHTanbHbIX obpa3yax, NoNy4YeHHbIX NUTEEBLIM (POPMOBaHUEM.

Kak npaBvno, nonuMnponuneHoBasi KOMMO3WUUSA, KoTopas MOXEeT OblTb nonyyeHa,
NPEANOUYTUTENBHO Nony4YeHa cnocobom COrnacHoO HaCTosLEMY M30OPETEHMIO, UMEET YAapHYIo
NPOYHOCTb C Hagpesom no Lapnu >4,8 kIx/m?, npeanoytutensHo ot 4,9 ao 20,0 kx/m?, 6onee
npeanoyTutensHo oT 5,0 o 15,0 kx/m?, ewe Gonee npeanoyTutensHo ot 5,0 ao 13,0 kx/m?,
ewye 6onee npeanoututenbHo ot 7,0 4o 13 kx/M2. YaapHY0 NPOYHOCTL C Haapesom no LLapnu
nsmepsotT B cootsetcteum € I1ISO 179/1eA npu 23 °C Ha 3kcnepuMeHTanbHbiX obpasuax,

NOMyYEeHHbIX NMUTbLEBBIM POPMOBaHMEM, kak onucaHo B EN ISO 1873-2.

B HacTosiLeM M306peTeHn NPeNoXEHO TakxKe N3Lenve, coaepallee nonunponuneHoByo
KOMMO3ULMIO, KOTOpasi MOXET ObITb MONyYeHa, NPEeANOYTUTENBHO NoMnyyYeHa crnocoGoM COrnacHo
HacTosweMy n3obpeteHuto. Moaxoasaiwme nsgenus NpeacTaBnaoT cOOON NNeHKW, Takne Kak,
Hanpumep, MNONMVBHbIE MMNEHKW, W U3ZENUs, MONyYaemble NUTLEBLIM  (DOPMOBaHUEM.
MpeanoyTUTENBHOE N3aenNVe NpeacTaBnaeT coboM 3aTBOPHYIO KPbILLKY, BUHTOBYHO KPbILLKY UM

YKYMOPOYHYIO CUCTEMY ANSA YNAKOBKU NULLEBLIX MPOLYKTOB UMW XKULKOCTEN.

HakoHel, HacTosilee un300peTeHMe OTHOCUTCA K MPUMEHEHMIO MONMUMPONUIIEHOBOW
KOMMO3ULMK, KOTOPas MOXKET ObITb MONyYeHa, NpesnoYTUTENBHO NonyYeHa cnocobom CornacHo
HacTosLeMy M300pPEeTEHNIO, NPY MOMNYyYEeHUU NONMUBHOW MNEHKU UNn OPMOBaHHOIO U3aenus,
NPesnoYTUTENBHO 3aTBOPHOM KPbILLKM, BMHTOBOW KPbILIKW WM YKYMOPOYHOW CUCTEeMbl Ans
YNaKoBKM MULLEBbLIX NPOAYKTOB MUNW XMaKkocTen. XXakocTb 06bI4HO ONPeaensoT Kak BELLECTBO,
KOTOpPOE HenpepbIBHO gedopMupyeTcs (TeyeT) nog AEeVCTBMEM MPUNOXKEHHOrO HanpsiKeHus

caBwvra.

NMPUMEPbI

l. MeToabl U3MepeHun

a) Nokasatenb TeKy4ecTu pacrnsaBa
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MNMokasatenb Tekyyectn pacnnasa ([MTP) onpeaensior B cooreetctBum ¢ ISO 1133 un
sanucbiBatoT B /10 muH. TITP saBndeTcsa nokasarenem TeKyvyecTu W, CcnepoBaTtenbHo,
TEXHOMOMMYHOCTN NonMmepa. Yem Bbille nokasaTernb TEKYYECTU pacnniaBa, TEM HUXKE BA3KOCTb
nonumepa. MNTP2 nonunponuneHa onpegensoT npu Temneparype 230 °C u npu Harpy3ke 2,16

Kr.

b) AHanus OCK
Temnepatypy nnaeneHMss W TemnepaTtypy  Kpuctannusauymm  U3MeEpsioT  Ha
anddepeHuymnansHom ckaHnpyrowem kanopmmetpe (ACK) TA Instrument Q2000 B cooTBeTCTBUM
c ISO 11357/3 Ha obpasuyax maccon 5-10 mr, B notoke asota 50 mn/muH. Temnepatypbl
KpucTannmsauyum v nnasneHns 3anucbiBany B LUUKNEe HarpeBaHUs/oxnaxiaeHus/HarpeBaHns co
ckopocTblo ckanupoBaHua 10 °C/muH. ot 30 °C go 225 °C. Temnepatypbl kpuctannusauymm v
NnaBneHnsa 3anucbiBany Kak NUKA 3HA0TEPM U 3K30TEPM Ha CTaAUN OXNAKAEHUA U HA BTOPOWU

ctagunn HarpeBaHnAa, COOTBETCTBEHHO.

c) CoaepxxaHue coeamHeHUI, pacTBOpUMbIX B kcunone (XCS, % macc.)
CopaeprxaHve nonumepa, pacTBOPUMOro B KCWUrone, onpeaensior B cootsetcteum ¢ 1SO
16152; 5° nspanue; 2005-07-01 npu 25 °C.

d) Moaynb ynpyroctu npu pactsXxeHuum
Moaynb ynpyroctv npu pactsaXeHum namepstoT B cootseTcteum ¢ ISO 527-1:2012 /1SO 527-
2:2012 npn 23 °C 1 ckopocTu nonayHka = 50 MM/MWH.; NICNOMb3ys 3KCNEPUMEHTanbHbIE 06pasybl,
Mony4YeHHble NUTbEBbIM (bopmoBaHmnem, kak onucaHo B EN ISO 1873-2 (obpasey B opme

raHTenu, TonwmHa 4 mm).

e) Yaaponpoy4HocTb ¢ Hagpe3om no LWapnu
YaapHyo npoYHOCTb € Hagpesom no Lapnu namepsaiot B cootseTcTBum ¢ ISO 179/1eA npu
23 °C Ha akcnepumeHTanbHbIX obpasuax, NoNy4YeHHbIX NMUTbEBbIM (POPMOBAHMEM, KaK OMMCaHo
B EN ISO 1873-2 (80 x 10 x 4 mm).

f) MyTHOCTBL
3HayeHne MyTHOCTU namepstoT B cootBeTcTBuM ¢ ASTM D1003 Ha OTnuTbIX NOA AaBreHnemM
obpasyax TonwmHon 1 Mmm u nnowagbio 60x60 Mm?, nonyyeHHbIX Tak, kak onucaHo B EN ISO
1873-2.

g) CoaepxaHne comoHoMepa
CodepxaHue amuneHa & noJsu(nponusieH-co-amursieHe), usmepeHHoe ¢ nomowbo UK

CrieKmpocKonuu
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Mcnonb3osanu KonmyecTBeHHy MHppakpacHyto (MK) cnekTpockonuio 4ns KONMYeCTBEHHOro
onpeaeneHns CoOAEPXKaHNSa 3TUNEHa B cononumepax MNonu(3TUNEH-CO-NPOoNeHa), Ha OCHOBE
kannbpoBKM ANs NEPBMYHOrO MeToAa.

Kannbposky npoBoaunM C MpUMEHEHNEM Habopa COOCTBEHHLIX, HEKOMMEPYECKNX
KanMbpOBOYHbIX CTAHAAPTOB C M3BECTHbIM COAEPXKAHWEM 3TUMEHA, ONPeAEeneHHbIM METOA0M
KONMMYECTBEHHOWN cnekTpockonun "*C agepHoOro marHuTHoro pesoHaHca (AIMP) B pacTtsBope.
Mpoueaypy kanmbposku nposoannn obbidHbIM 00pasom, No4POOHO ONMCaHHbLIM B NUTEpaType.
KannbposouHbin Habop cocTosn n3s 38 KanMbpOBOYHbLIX CTAHAAPTOB C COAEPXKAHNEM STUMEHA OT
0,2 po 75,0% macc., Nony4YeHHbIX Ha MMNOTHOW YCTaHOBKE UMK Ha NofHOMacLUTabHOW yCTaHoBKe
B pasHbix ycrnosusax. KanmbposouHbin Habop Bbibupann Tak, 4TobObl OH OTpaxan TUNN4HoEe
MHoroobpasme cononmmepos, 0BHapyXEHHbIX METOAOM konnyectseHHon MK cnekTpockonuu.
KonnuvecTteeHHble MK cnekTpbl 3anucbiBanu B TBepaom coctoaHum Ha UK cnektpomeTpe Bruker
Vertex 70 ¢ npeobpasosaHmem Pypbe. CnekTpbl 3anvcbiBanu Ha KBapaTtHbIX obpasyax nneHku
25x25 mm TonwmHon 300 MKM, nonyyYeHHbIX npeccoBaHuem B opme npu 180-210 °C n 4-6 mla.
Ncnonb3osanu obpasubl nneHok TonwuHon 100 MKM C BECbMa BbICOKUM COAEpPKaHWEM 3TUMNEHa
(>50% wmon.). WcnonbsoBanu CTaHZapTHYIO TpaHCMUCCUOHHYIO WK cnekTpockonuio ¢
npeobpasoBaHmem dypbe B crnekTpanbHOM guanasoHe 5000-500 cm', ¢ aneprtypoin 6 mm,
cnekTpanbHbiM paspelueHnem 2 cm!, 16 ckaHamm oHa, 16 ckaHamu criekTpa, dakTopom 64
3anonHeHns MHgeporpamMmMbl HYNSIMU U C anoau3aumnen TpexuneHHon yHkumen bBnakmaHa-
Xappwuca.

KonuyectBeHHbIN aHann3 nNpoOBOAWUNKM, WUCNONb3ys oOWyr nnowagb konebaTenbHbIX
aecdopmaumin CH, npn 730 1 720 cm' (Aq), COOTBETCTBYIOLUMX CTPYKTYPHBIM egunHunyam (CHz)sz
(MeTog nHTerpuposanmns G, npegens! 762 1 694 cm™). KonnyecTBeHHY NONoCy HOpManmusosanu
no nnowaaun nonocel CH npu 4323 cm' (Ar), COOTBETCTBYIOLLEN CTPYKTYPHBIM eguHuyam CH
(Metoq wHTerpupoBaHus G, npegenbl 4650, 4007 cm'). 3atem Ha OCHOBaHWUM
HopManmsoBaHHOro nornoweHna (Aq / AR) NPOrHO3MpPOBanNu CoaepXaHne 3TUNeHa B eanHmlax
MacCOBbIX MPOLEHTOB, UCMOMb3ys KBaAPaTUYHYK KanubpoBO4YHY KpuByk. KannbposouHyro
KpMBYIO 3apaHee cTpounn OObl4HBbIM METOAOM perpeccum HaummeHblmnx kesagpatos (OLS)
HOPManmn3oBaHHbIX 3HAYEHUA NOMMOLLEHNS, N U3MEPANN NEPBUYHOE COAEPXKAHME COMOHOMEpPA

no kannbpoBo4YHOMY Habopy.

CodepxaHue amuneHa e nonu(nponuneH-co-amusieHe) Ons1 Kanubpoeku ¢
ucnones3oeaHuem crnekmpockonuu *C SIMP

KonnuectseHHble '*C{'H} SAAMP cnekTpbl 3anucebiBanu B pacTBope C nomolpo AMP
cnekTpomeTpa Bruker Avance |l 400, paboTatowero npu 400,15 n 100,62 My ans 'H n *C,
COOTBETCTBEHHO. Bce cnekTpbl 3anucbiBany ¢ npumeHeHnem '*C-ontummanpoBaHHon 10 mMm
N3MEPUTENbHOW TOMNOBKN ANS pPaclUMPEHHOro TemnepatypHoro gmanasoHa npu 125 °C,

ncnonb3ysi razoobpasHbin a3oT B NHeBMaTudeckmx npubopax. MpumepHo 200 mr maTtepuana
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pacteopsanu B 3 mn 1,2-tetpaxnopatarHa-d. (TCE-dz) BmecTe ¢ ayetunayetoHatom xpoma (I11)
(Cr(acac)s) ¢ nonyyeHmem 65 MM pacTtBopa penakcauMoHHOro areHta B pacresoputene (Singh,
G., Kothari, A., Gupta, V., Polymer Testing 28 5 (2009), 475). [ina o6ecne4yeHns 0gHOPOAHOCTM
pacTeopa, Nocrne nepBoHa4anbHOro nonydeHns obpasua B Tepmobnoke, amnyny gna AMP
CMEeKTPOCKONUN JOMOSNHUTENBHO HarpeBanu B NeYun C KpyribiM BpaLaroLmMMcs Nog0M B TEYEHUE
no meHbLien mepe 1 vaca. lNocne yctaHoBkM B MarHuT amnyny spawanu npu 10 'y. Takas
HacTpouka 6bina BeibpaHa, rnasHbIM 06pa3omM, BBMAY HEODOXOANMOCTN BbICOKOrO paspeLleHmns 1
TOYHOrO KOMMYECTBEHHOrO OMpeAeneHnsa cojepXaHus atuneHa. Mcnonb3osanu crtaHgapTHoe
oaHoUMNyrnbCcHoe BO3byxaeHue 6e3 AD0, ncnonb3ya onTMMU3MPOBAHHBIN Yron HAKOHEYHMKA,
3agepky nosTopHoro umkna 1 ¢ un asyxyposHesyto WALTZ16 cxemy passasku (Zhou, Z.,
Kuemmerle, R., Qiu, X., Redwine, D., Cong, R., Taha, A., Baugh, D. Winniford, B., J. Mag. Reson.
187 (2007) 225, Busico, V., Carbonniere, P., Cipullo, R., Pellecchia, R., Severn, J., Talarico, G.,
Macromol. Rapid Commun. 2007, 28, 1128). B uenom, Ans ogHOro cnektpa sanucbisany 6144
(6 Tbic.) nepexopoB. KonuuectseHHble 13C{1H} AMP cnekTpbl obpabartbiBanu, UHTErpupoBanu
1 onpeaensanu nNo HTerpanam CooTBETCTBYIOLLME KONMYECTBEHHbIE CBONCTBA. Bce xummnueckne
CABUIMN KOCBEHHO OTHOCUNM K LUEHTPanbHOW METUNEHOBOM rpynne aTuneHosoro 6noka (EEE) npu
30,00 m.4., UCNONb3yst XMMUYECKUIA CABUM pacTBoOpuUTEns. Takon noaxos no3BoOnsieT NpoBeCTM
CpaBHEHME C 3TanoOHOM Aaxe Mpu OTCYTCTBUM AAHHOW CTPYKTYPHOW eauHuubl. Habnwoganm
XapakTepuCTUYeCKne CurHanbl, COOTBETCTBYHOWME BHeapeHuto aTtuneHa (Cheng, H. N,
Macromolecules 17 (1984), 1950), n paccuuTbiBann COAEP)KaHME COMOHOMEpA Kak AOr
3TUNeHa B NONMMEpe OTHOCUTENbLHO BCero moHomepa B nonumepe: fE = (E/ (P + E).
CogaepxaHune pakyum CoOmoHOMepa KOnMYecTBeHHO onpeaenanu metogom Wang et. al. (Wang,
W-J., Zhu, S., Macromolecules 33 (2000), 1157) nocpeaCTBOM MHTErpPMPOBaHMSA HECKOMbKNX
CUrHanoB no BCew crnekTpanbHon obnactu Ha "*C{'H} cnekTpe. YkasaHHbI cnocob BbiGUpanm
Bnarogaps €ro HageXHOCTU K BO3MOXHOCTM MpU HEOBXOAMMOCTU YYUTbIBATb Hanuyue
pernogedektoB. WHTerpanbHble 06NacTm HEMHOro KOPPEKTUpOBanM Ans  ynydvlweHus
NMPMMEHMMOCTN KO BCEMY AMana3oHy BCTPEYaloLErocs cogepkaHms ComoHomepa. [nsa cucrem,
B KOTOpbIX Habniogann TONbKO WM3ONUPOBAHHLIM 3TWUMEH B nocneposatenbHoctax PPEPP,
crnocob Wang et. al. mogndrymposanun agns yMEHbLUEHNS BNSHUA UHTErPUPOBaHUSA 3aBELOMO
OTCYTCTBYIOLLMX MOMNOXEHNN. Takon NOAX0S CHMKAET 3aBbILLUEHNE OLEHKMN COAEPKaHUSA aTUNEHa
B YKa3aHHbIX CMCTEMax WU peannsoBaH MOCPEACTBOM YMEHbLUEHUS KONMMYECTBA MOSTOXEHUN,
ncnomnb3yemblx AN onpegeneHusa abCconoTHOrO CoaepKaHmna aTuneHa, 4o dopmynsl E = 0,5(
SBp + SPy + SPS + 0,5( Saf + Say)). MNpn ncnonb3oBaHUn ykasaHHOro Habopa NOMNOXeHWUN,
COOTBETCTBEIOLEE NHTErpanbHoe ypasHeHne npuHumaet sua: E = 0,5( 1n +le + 0,5(Ic + Ip)), €
ucnonb3oBaHnem o6o3HadYeHUn, NpuHATBIX B ctatbe Wang et. al. (Wang, W-J., Zhu, S,
Macromolecules 33 (2000), 1157). YpaBHeHus, ucnonb3yemble ANs onpegeneHns abconoTHOro
COAEPKaHna nponuneHa, He moguduymposanun. MonspHbI NPOLEHT BHEAPEHMS COMOHOMEpPA

paccumTbiBanu no monsipHon gone: E [% mon.] = 100 * fE. MaccoBbii NPOLUEHT BHEAPEHMS
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COMOHOMEpa paccunTbiBanu no monsipHon gone: E [% macc.] = 100 * ( fE * 28,06 ) / ( (fE * 28,06)
+ ((1-fE) * 42,08)).

Il. MpumepbI NO N306PETEHUIO U CPaBHUTENbHbIE NPUMEPDI

a) NonyyeHue Katanusaropa

[ns nonydeHna katanusaTopa B peaktop obvemom 20,0 n gobasnsanu 3,4 n 2-aTunrekcaHona
1 810 mn 6yTMNOBOro MOHO3UPA NPONUNEHTNKONSA (B MOMNSIPHOM COOTHOLUEHUM 4/1). 3aTem K
ObICTPO NepeMELLMBAEMON CMMPTOBOW cMmecn meaneHHo gobasnsanu 7,8 n 20,0 % TonyonbHOro
pactsopa BEM (6ytunatunmarHus) npoussogcresa komnaHum Crompton GmbH. B npouyecce
fobasneHua temnepatypy nogaepxusanu npu 10,0 °C. lNMocne pobaBneHuns Temnepartypy
peakynoHHon cmecu nosbiwanun go 60,0 °C n npogomkanu nepemMelmBaHne npu ykasaHHou
Temnepartype B TedeHne 30 MUHYT. HakoHeL, nocrne oxnaXaeHus 4O KOMHaTHOM TemnepaTypbl
nony4YeHHbIN ankokeng Mg nepeHocunu B EMKOCTb AN XPaHEHUS.

21,2 r ankokcuaa Mg, nony4eHHOro Tak, kak onMcaHo Bbie, cmewmsanu ¢ 4,0 mn 6uc(2-
aTMArekcun)yutTpakoHara B TedeHne 5 MuHyT. lNMocne cmelumBaHnsa NonyyeHHbIn komnneke Mg
cpasy Ucnonb3oBanu Ana nony4yeHns KOMMOHEeHTa KkaTanusaropa.

B peaktop o6bemom 300 mMn, OCHALLEHHbIA MEXaHN4YecKon meluankon, nomewanu 19,5 mn
TeTpaxnopuaa tutana npu 25,0 °C. CkopocTb nepemewmsannsa gosogunun o 170 06./muH. 3a
30 muHyT goBasnsanm 26,0 r komnnekca Mg, nony4YeHHOro Tak, Kak OnncaHo BbiLLe, NOALepXKuBas
Temnepatypy npu 25,0 °C. Jobasnanu 3,0 mn Viscoplex® 1-254 1 1,0 mn TonyonbHOro pactsopa
c 2 mr Necadd 447™. 3Barem pobasnann 24,0 mn rentaHa C MNOMNyYEHUEM 3MYNbCUW.
CwmelwumBarune npogormkanu B TedeHne 30 muHyT npu 25,0 °C, nocne Yero Temnepatypy peakropa
nosbiwanu 40 90,0 °C 3a 30 MnHYT. PeakynoHHyo cmechb nepemewmsanu ewe 30 MUHYT npu
90,0 °C. 3arem npekpaljanu nepemeLLInBaHne n OCTaBIsANM PEaKUMOHHYO CMECh OTCTamBaTbCA
B TeyeHme 15 muHyT npm 90,0 °C. TBepaoe BeLEeCTBO MpoMbiBanM 5 pas: NpOMbIBOYHbIE
pacteopbl nony4danu npu 80,0 °C npu nepemewmsaHnm B TeyeHne 30 MUHYT CO CKOpOCTbo 170
06./MuWH. [ocne npekpalleHns nepeMeELLMBaHNSA PeaKLUMOHHYIO CMECh OCTaBMANM OTCTanBaTbCA
Ha 20-30 MUHYT 1 3aTemM nponyckanu Yepes CUGOH.

MpombiBaHmne 1: [pPOMBbIBOYHLIM pacTBop nonyyanu u3 cmecu 100 mn Tonyona u 1 mn
AoHopa.

MpombiBaHme 2: MpombiBOYHbIN pacTeop nonyyanu ua cmecu 30 mn TiCl4 n 1 mn goHopa.

MpombiBaHme 3: MNMpomMbIBOYHBIN pacTBop nony4Yanu us 100 mn Tonyona.

MpombiBaHme 4: [MpOMbIBOYHBLIA pacTBOp nony4vanu us 60 mn rentaHa.

MpombiBaHme 5: NpOMbIBOYHbBIW pacTBOpP nony4danu n3 60 Mn rentaHa npu nepemMeLlnsaHnim
B TeyeHue 10 MUHYT.

3arem nepemelLMBaHMe Npekpallany n oCTaBnanNu peakynoHHY CMEeChb OTCTanBaTbCA B

TeyeHne 10 MUHYT C OAHOBPEMEHHbLIM CHWXEHMeM Temnepatypbl 4o 70 °C ¢ nocrneayrowum
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nponyckaHmem 4epes cudoH, ¢ nocneaywowmm npogysaHnem N2 B TedeHue 20 MUHYT C

nony4yeHnem nopoLLKa, YyBCTBUTENbLHOIO K BO34YXY.

b) Npumepbl no nsodperenuto (IE1, IE2 u IE3)

BTopyto tbpakyuio nonMmepa NponuneHa, a Takke nonumep nponuneHa (PP-c) ana npumepos
cornacHo Hacrtosdwemy msobpeteHno (IE1, IE2 n IE3) nony4yann Ha nNUNOTHOW YCTaHOBKE C
peakTopoM MpenonumMmepusaunn, ¢ OAHUM CYCMEH3NOHHBbIM NETNEBbIM PEAKTOPOM U C OAHUM
rasoasHeiM peakTopom. [ns nony4yeHnst BTOpon hpakymm nonvmepa nponuneHa n nonumepa
nponuneHa (PP-C) mncnonb3oBanyM KOMMOHEHT TBEPAOro Kartanumsartopa, OnuUCaHHbIW BblILLE,
BMECTe c TPUATUNANIOMNUHNEM (TEAL) B KayecTse cokatanusaropa "
AvyuknoneHtTunammeTokcucunadom (D-40oHOp) B ka4eCcTBE BHELLHErO AOHOPa, COOTBETCTBEHHO.

Ycnosus npouecca nonumepusagum 1 CBOMCTBa BTOPOM dpakuymm nonumepa nponuneHa u
nonumepa nponuneHa (PP-c) onucaxel B Tabnuue 1.

MNonuNponMneHoBblE  KOMMO3WLMU  COrMacHO  HacTosiemy M300peTeHutio  nonyyanu
3KCTPY3Men COOTBETCTBYIOLLEro KOonmM4ecTsa BTOPOU dpakymm nonMmepa nponuneHa, nonumepa
nponuneHa (PP-C) 1 Hykneupylrowero areHta B ABYXLWHEKOBOM 3KCTpyAepe C BpalleHuem
LLHEKOB B 0g4HOM HanpasneHun Tuna Coperion ZSK 40 (anameTp wHeka 40 mm, oTHoweHuwe L/D
38). Temnepatypa B 3kcTpyaepe coctasnana 190-230 °C. B kawaom npumepe cornacHo
HacTosilemy usobpeteHnto B akcTpyaep aobasnsim  0,05% wmacc. Irganox 1010
(nentasputputun-tetpaknc(3-(3',5-an-1pet-6ytun-4-rugpokcudenun)nponnoHar, CAS  Ne
6683-19-8, gocTynHbIM B npogaxe y komnaHum BASF AG, Mepmanus), 0,05% macc. Irgafos 168
(Tpuc(2,4-pun-tpet-6ytnndpenmn)pocputr, CAS Ne 31570-04-4, [OCTYnHbIA B npojaxe vy
komnaHun BASF AG, lepmanus), 0,10% wmacc. creapata kanbuua (CAS Ne 1592-23-0,
AOCTYMHbIM B MpOAaxe nog ToproBbiM HassaHuem Ceasit Fl y komnaHun Baerlocher GmbH,
lepmanus), n 0,06% macc. moHocTeapara rnuuepuHa (CAS Ne 97593-29-8, aocTynHbin B
npogaxe ¢ uncrorom 90% noa ToproebiM HazBaHnem Grindsted PS 426 y komnanum Danisco A/S,
Hanuns).

MNMocne cTagum 3KCTPY3UM W MOCne 3aTBepAeBaHUsi CTPEHT B BOASIHOW OaHe Mnomy4YeHHyHo
MONMNPONUINEHOBYIO KOMMO3ULUIO rPaHYIMPOBanu B CTPEHIFOBOM rpaHynsiTope.

CsoucTBa NonMnponuneHOBON KOMMO3uyumn onucaxsl B Tabnuye 2.

¢) CpaBHuTenbHbie Nnpumepbl (CE1 u CE2)

CE-1 npeacrasnset cobon cratuctnyeckui cononumep nponunena Co, nmetowmn MTP2 13,0
/10 MWH., MOMYYE€HHbIN OAHOPEAKTOPHLIM CMOCOOOM M AOCTYMHbIA B MPoAaKe Yy KOMMNaHWu
Borealis nog Toprosbim HassaHnem RE420MO.

CE-2 npepcrasnset cobon cratuctnyeckui cononumep nponunena C,, nmetowmn MTP2 20,0
/10 MWH., NOMYYE€HHbIN OAHOPEAKTOPHLIM CMOCOOOM M AOCTYMNHbIA B MPoAaxe y KOMMNaHWu

Borealis nog Toprosbim HassaHuem RF365MO.
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Tabnuya 1. lNonyyeHne M CBOMCTBA BTOPOM (Ppakumm nonumepa MNponuieHa u nonvmepa

nponunena (PP-c)

27

Bropas ¢dpakumus Monumep
nonumepa nponureHa
nponurieHa (PP-c)

PeakTop npenonumepusaumm

Temneparypa [°C] 30 30
Nopava [r] 3,0 29
kaTanusaropa

D-aoHop [r/T nponunexa] 411 41,1
TEAL/nponunex [r/T nponuneHal 170 170
Al/D-AoHop [Co/ED] | [monb/monb] 83 82
AlfTi [Co/TM] [Monb/monb] 217 216
Bpems npebbisaHusa | [4] 0,3 0,3
MeTneBon peakTop

Temneparypa [ °C] 70 70
[asneHne [kMa] 5270 5380
Bpems npebbiBaHus | [u] 0,4 0,4
PacwenneHne [%] 56 64
OtHoweHue Ho/Cs | [Monb/kmonb) 1,7 1,8
OtHoweHue C,/Cs | [MOnb/kmonb) 3.1 3,1
MNTP, [r/10 MuH] 19 21
Cogepxarune C- [% macc.] 0,5 0,5
MasodasHbIN peakTop

Temneparypa [ °C] 80 80
[asneHne [kMa] 1900 1820
Bpems npebbiBaHus | [u] 1,4 1,4
PacwenneHne [%] 44 36
OtHoweHue Ho/Cs | [Monb/kmonb] 459 27,4
OtHoweHue C,/Cs | [Monb/kmonb) 62,9 8,5
NTP, [r/10 MuH] 20 22
Coaepxarune C: [% macc.] 4,5 1,0

*PacLiensieHne OTHOCUTCS K KONMWYECTBY MONMMEpPA NPONUIIEHA, MONYYEHHOMY B Ka&XXKAOM KOHKPETHOM

peakTope.
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Tabnuya 2. Ycnosus npoyecca 3KCTpy3nn U CBOUCTBA NONMUNPONUIIEHOBOW KOMMNO3ULIUN.

IE1 IE2 IE3 CE1 CE2
Bropas dpakyna [% macc.]| 59,6 42,0 22,0 0,0 0,0
nonumepa
nponunexHa
MNMonumep [% macc.]| 40,0 57,6 77,6 0,0 0,0
nponunexa (PP-c)
HykneunpytoLmin 0,2 0,2 0,2 0,0 0,0

0,
arent (Millad 3988®) | [70 Macc]

CsoiicTBa KOMMNo3nuun*

[r/10 21,0 20,0 22,0 13,0 20,0
MTP: MUH]
CopepxxaHune Cz [% macc.] 3,0 2.4 1,7 3,4 3,4
XCS [% macc.]| 11,4 9,1 6,5 5,8 6,8
Mogynb ynpyroctun | [MIla] 1256 1397 1573 921 1138

npu pacTsHKEHUN
YaapHasa npoyHocTs | [kOx/m?] 7,0 5,6 49 53 4.5

C Hagpes3om no

Wapnwu npn 23 °C

MyTHocTb (1 MM) | [%] 17 18 18 23 20
Thn. [°C] 160 | 160 | 160 | 150 | 151
TkpucT, [°C] 127 | 128 | 127 | 120 | 120

* USMEPANMW HA rpaHynax, NoNy4YeHHbIX NOCne NPoLecca KCTPY3un.

Ha ocHoBaHuu Tabnuubl 2, MOXHO cAenaTb BbIBOA, YTO MOMMMPOMNUIEHOBbLIE KOMMO3MLUA
(obpasuypl NO AaHHOMY W30OPETEHUI) AEMOHCTPUPYIOT YnydlweHHoe cbanaHCnpoBaHHOE
COYETaHNe BbICOKOW TEKYYECTW, BbLICOKOW >XECTKOCTU U yAapOMpPOYHOCTU, a TaKkke BbICOKUN
YPOBEHb ONTUYECKNX CBOUCTB (HU3KOE 3HAYEHNE MYTHOCTM), MO CPABHEHUIO CO CPaBHUTENBHBIMU

npuMmepamm.
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dopmyna nsodpereHus

1. Cnocob nony4eHns NOnMNPONUIIEHOBOW KOMMO3MLUKN NOCneoBaTenbHON nonmmepusagmnen,
BKMIOYAIOLEN CTaguum:

a) nonumepusauun B NEpPBOM peakTope, NPEANOYTUTENBHO B CYCMEH3NOHHOM peakTope
MOHOMEPOB, COAEPXaLLnX NponuneH n HeobssaTeneHO oaguH nnn 6onee COMOHOMEPOB,
BblOpaHHbIX 13 aTuneHa u C4-Cio anbda-oneduHos, C NONy4YeHMEM NEPBON dpakymm
nonumepa nponuneHa, nvewLlen cogepxarmne comoHomepa ot 0,0 go 1,0% macc.,

b) nonmmepusaymMm BO BTOPOM peakTope, NPeanoyvTUTENbHO B rasoasHoM peakrope
MOHOMEPOB, cofepKaLLmx NPOonuneH N oaguH unm 6onee COMOHOMEpPOB, BbIOPaHHbIX U3
atuneHa n C4-Cio anbda-oneduHoB, B MPUCYTCTBUM MNEPBON dpakuymm nonvumepa
nponuneHa c Mofny4YeHnemM BTOPOW ppakuum nonumepa nponuneHa, MUMeLen
cogepxaHue comoHomepa ot 4,5 g0 20,0% macc.,

C) rpaHynmMpoBaHus BTOPOW bpakummn nonumepa nponuneHa,

d) cmelwwmBaHWS B pacnnase rpaHynMpoBaHHOW BTOPOW hpakymm nonumepa nponuneHa B
NpUCYTCTBUU

i. nonumepa nponuneHa (PP-c), cogepxawjero oguH nnn 6onee COMOHOMEPOB,
BblIOpaHHbix 13 3aTuneHa n C4-Cio anbda-oneduHoB, npuyem cogepaHue
mMoHomepa coctasnsieT ot 0,5 go 2,5% macc., n

ii. Mo MeHbLUen Mepe 04HOro anbda-HyKNenpyrLero areHTa,

npuyem ykasaHHas nonmnponuneHoBas KOMNo3nunsa NMeeT:

i~ MTP2 ot 11,0 go 60,0 r/10 MUH., n3mepeHHbIn B cootBeTcTBUM € ISO 1133 npun 230
°C nog Harpyskon 2,16 kr,

ii- 3Ha4yeHue myTtHocTun < 20%, namepenHoe B cootBeTcTBumM ¢ ASTM D1003 Ha OTnnTbIX
noa, AasneHnem obpasyax ToNWmMHOM 1 MM, NONyYeHHbIX Tak, kak onucaHo B EN ISO
1873-2.

2. Cnocob6 no n. 1, oTnMYawWMNUCA TEM, YTO MNOMUMPONUIIEHOBasS KOMMO3NLUMS UMEET
cogepxaHne comoHomepa ot 1,5 50 5,0% macc. 0THOCUTENBHO OBLLEro KONMYecTsa MOHOMEPOB,

NPUCYTCTBYIOLLMX B MONUNPONUIEHOBO KOMMNO3ULMMN.

3. Cnocob no nobomy 13 NpeaLecTBYOLWNX MYHKTOB, OTANYAOLWMACS TEM, YTO CMELUMBAHNE B
pacnnaBe rpaHyrMpOBaHHOW BTOPOW bpakyMm nonvMMepa MponuieHa OCYLECTBMSIOT MNpu

Temneparype ot 190 ao 260 °C.

4. Cnocob no nobomy 13 NpeaLLeCcTBYOLWMX NYHKTOB, OTNNYAIOLMNACA TEM, YTO CMELLUVBAHUE B
pacnnaBe rpaHynMpoBaHHOW BTOPOM pakyMm nonumepa nponuneHa OCYLECTBNSIOT B

O HOLLUHEKOBOM 3KCTPYAEPE UMW B 4BYXLLHEKOBOM 3KCTpyLEpe.
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5. Cnocob no nobomy 13 NpeaLecTBYOLWMX NYHKTOB, OTNNYAIOLMACA TEM, YTO KONIMYECTBO MO
MEHbLUEN MEpe OAHOro anba-Hykneumpyowero areHta cocrasnsiet ot 0,01 go 1,0% macc.

OTHOCUTENBLHO OOLLEro KONMYeCTBa NONMNPONMIEHOBON KOMMO3ULUN.

6. Cnocob no nobomy 13 npeaLlecTBYOLLNX MYHKTOB, OTNINYAIOLWUMNCA TEM, YTO BTOpas dpakyms

nonuMmepa nponuneHa n nonumep nponunena (PP-c) He coaepxat dTanesoe CoegnHEHNE.

7. MonunponuneHosasi KOMNO3ULMS, KoTopass MOXeET ObITb nonyveHa cnocobom no nodomy uns
nn. 1-6.

8. [lMonunponuvneHoBass koMNoO3Muma no M. 7, OTAMYalwaaca Tem, 4TO YyKasaHHas
NONMNPONUNEHOBasa KOMMO3ULNA UMEET COAEpXKaHNe COeAWHEHUW, PacTBOPUMbIX B KCurone

(XCS), ot 5,5 5o 18,0% macc., onpeaeneHHoe B cootBeTcTBMM € ISO 16152 npun 25 °C.

9. MonunponuneHoBasa kKOMMNoO3numsa No Nbdomy 13 nn. 7-8, oTNUYaLWascsa TeM, YTO yKkasaHHas
MONMNPONUNEHOBaA KOMMNO3MLUMSA MMeEeT TemnepaTtypy nnaenexdus >152 °C un temneparypy

kpuctannusaymm >120 °C, nsmepeHnyto B cootsetctamm ¢ ISO 11357/3.

10. MonunponuneHoBasa KOMNO3nuus nNo ndomy 13 nn. 7-9, oTNUYaoLWLascsa Tem, YTO yKasaHHas
NoONMNPONUNEHOBaAs KOMMO3ULUMS UMEET MOAYSMb YNPYroctu npu pactskeHun >950 MMa,
n3MepeHHbin B cootBeTcTBuM € ISO 527-1:2012/ 1SO 527-2:2012 Ha 3KCNepUMEHTarbHbIX

obpasuyax, Nony4YeHHbIX NUTbEBLIM hopmoBaHmem, npu 23 °C.

11. MonunponuneHoBass koMnosvumsa no nobomy m3 nn. 7-10, oTnuyarowascs Tem, u4TO
yKasaHHas nonunponureHoBas KOMNo3nyms MMEET YAapHYH NPOYHOCTb C Hagpesom no LWapnu
>4.8 k[k/M?, namepeHHyto B cooTBeTcTBuM C ISO 179/1eA npu 23 °C Ha 3KCnepUMeHTanbHbIX

obpasuyax, Nony4YeHHbIX NMUTEEBLIM (POPMOBAHMEM, kKak onucaHo B EN SO 1873-2.

12. MonunponuneHoBasi kOMMNO3MuMsa nNo nobomy M3 nn. 7-11, oTnnyawwascs Tem, 4TO

yKasaHHasi NonmnponuneHoBas KOMNo3nums He CoLePXKUT bTanesoe coeauHeHne.

13. U3genne, cogepkallee nonmnponmMneHoBY KOMMNO3NLUIO No niobomy 13 nn. 7-12.

14. Vsgenue no n. 13, oTnuyarLeecs TEM, YTO yKasaHHOe M3genue npeacrasnsetr cobown
MONUBHYIO MMAEHKY, W3Aenue, MNONy4YEeHHOEe IUTLEBbIM (HOPMOBAHUEM, 3aTBOPHYK KPbILLKY,
BUHTOBYID KPbILLKY WMAW YKYMNOPOYHYKD CUCTEMY ANS YMNakOBKM MULLEBLIX MNPOAYKTOB WK

KUIKOCTEN.
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15. TpuMeHeHne NoNMNPONNNEHOBON KOMMO3UUMKM No fobomMy 13 nn. 7-12 ans nonyyeHus
MOMMMBHOW MMNEHKW, M3AENus, NOny4yaemoro nUTbEBbIM (POPMOBAHWEM, 3aTBOPHOW KPbILLKW,

BUHTOBOW KPbILKMA WX YKYNOPOYHOM CUCTEMbl ANS YNaKOBKU MNULLEBLIX MPOLYKTOB WK

KUIAKOCTEN.
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