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APMHNPOBAHHA BOJIOKHOM KOMIIO3ULIWA I[TOJIMTTPOITMJIEHA

Hacrosimmee wu3o0OpeTreHre OTHOCHUTCS K TpaHyJaM, COAEP)KALINM apMHUPOBAHHYIO
BOJIOKHOM KoMrio3unmto (C), ykazaHHasi KOMIO3ULUS CONEPXKUT NMPONUiIeHoBbIH nonumep (PP),
snacromepHbiii  comonmMep npomwieHa (E) u kopotkme Bosnokna (SF). JlomonHUTENBHO,
HAcTosIIIee M300pEeTEeHHE OTHOCHUTCS K H3JACIHIO, COIEeprKalleMy YKa3aHHYK apMHPOBAHHYIO
BOJIOKHOM Kommozuiuto (C).

Mexanndeckne CBOWCTBA APMHUPOBAHHBIX BOJOKHOM KOMITO3ULMH MOJUIIPOIUJIEHA, B
YaCTHOCTU JKECTKOCTh M TPOYHOCTb, KaK IMPAaBWIO, PETYJIUPYIOT COAEp>KaHHEM BOJIOKOH. B
YaCTHOCTH, YBEJINYEHHUE COMAEPKAHUS BOJIOKOH TPUBOIUT K YBEJIUYEHUIO J>KECTKOCTH U
npouHoctd. JloGaBneHHe BOJOKOH B KOMIIO3UIIMIO MOJHUIPONUIEHA TAKXKe IPUBOAUT K
YJIYULIEHHON yJapHOH MPOYHOCTH C HAApe30M M MPOYHOCTU K mpokony. OmHako, B TakuX
KOMITO3ULIUAX YJApHOE IOBEAECHUE IIOJHOCTHIO KOHTPOJIUPYETCS COMEpPKaHWEM BOJIOKOH, B
CJIEAICTBUE YEro JajbHelllee YJydlIeHWe YAApPHBIX CBOMCTB  apMHPOBAHHBIX BOJIOKHOM
KOMIIO3ULMI MOJUNPONUIIEHA SIBJISIETCS] OYEHb CJIOXKHOM 3a1a4ei.

CampIM  OU€BHIHBIM  IOAXOAOM MPHOAHUS  YAAPHOH  BSI3KOCTH  (JKECTKOCTH)
ApMHUPOBAHHON BOJOKHOM KOMITO3ULIMH MOJMITPOIMIICHA SIBJIIETCS NOOABIEHUE B 3HAYUTEIbHBIX
KOJIMYECTBAX JJIACTOMEPHBIX KOMIIOHEHTOB. HenmocrtaTkoM Takoro moaxona — SIBJSIETCS
3HAYUTEJbHOE CHIDKEHHE YKECTKOCTH M MTPOYHOCTH.

COOTBETCTBEHHO, NPOIOJIKAET CYIIECTBOBATh MOTPEOHOCTh B aPMHUPOBAHHOM BOJIOKHOM
KOMITO3ULIUH TTOJIUIPOTIHIICHA, XapaKTEePHU3YIOLIEHCs] PEBOCXOAHBIMU CBOHCTBAMHU MPOYHOCTH
Y BBICOKOM KE€CTKOCTH.

CrnenoBarenbHO, OOBEKT HACTOSIIEr0 H300peTeHus: o0ecneynBaeT apMHPOBAHHYIO
BOJIOKHOM KOMITO3UIIMIO TOJIMMIPONUJICHA, XapaKTEePH3YIOMYIOCS —YJYYIIeHHOH yAapHOH
MPOYHOCTBIO C HAJPE30M M MPOYHOCTBIO K MPOKONY Oe3 YXYIIIEeHUS MEXaHHYECKHX CBOWCTB
NPU PACTSKEHUU.

Haxonka Hactosmero wu3oOpereHHst o0ecreynBaeT AapMUPOBAHHYK)  BOJIOKHOM
KOMITO3ULIMIO, COAEPIKAIIYI0 MaJIOE€ KOJIMUECTBO 3JIACTOMEpPA.

CrnenoBarenbHO, Hacrosimee H300pETEHHE OTHOCHTCS K TPaHyJaM, COIEp KalluM
apMHUPOBAHHYIO BOJIOKHOM Kommosuiwio (C), comepkamyro:

1) nponmieHoBbI nommmep (PP) co ckopocteio Teuenus: pacruiaa MFR; (230 °C,
2,16 xr), xak onpeneneHo cornacHo ISO 1133,, B mpenenax ot 10,0 go 250,0 /10 mMunyT,

i1) 3JacTOMepHBIH cononumMep stuieHa (E), mpenctasisiromuii conoimmMep STUIeHa U
C4-Cio 0-oneduna,

iil)  ycunurens agresuu (AP), n



iv) KopoTkue BosokHa (SF), BeIOpaHHBIE U3 IPYMIbI, COCTOSIIEH U3 CTEKIOBOJIOKHA,
METAJJIMYECKOT0 BOJIOKHA, KEPAaMHYECKOTO BOJIOKHA, YIJIEPOAHOIO BOJIOKHA M TIPa(uTOBOrO
BOJIOKHA,

r7ie YKa3aHHas apMUpoBaHHas BOJOKHOM kommosunus (C) oredaer HepaBeHCTBY (1)

wi oD%

s 20 ().

rne w(PP) - maccoBas monst [B macc.%]| mpommnenoBoro mojumepa (PP) ot oOmeit
maccel kommnosunuu nojunponmieHa (C), u w(E) - maccoBast nons [B mMacc.%] 3macToMepHOro
cononmmMepa stuiieHa (E) ot obmeli maccel apMupoBaHHON BOJIOKHOM Kommo3unuu (C).

CornacHO OHOMY BapHaHTy OCYLIECTBJICHHs HACTOSIIEro M300peTeHHs, apMUPOBAHHAS

BoslokHOM Komnozuist (C) orBeuaer HepaseHCTBY (1)
wi B0
w(E}

> 2.0 ),

rne W(SF) - maccoBast monsi [B macc.%] kopotkux BosiokoH (SF) ot oOmeii maccer
xomnosuumn nojunponuwieHa (C), u w(E) - maccoBas monsi [B macc.%]| 31acTOMEPHOTO
cononumepa stuieHa (E) ot obiieit Mmacchl apMupoBaHHO# BOJTOKHOM Kommo3uiuu (C).

CornacHo pyroMy BapHaHTy OCYIIECTBJIEHUs] HACTOSIIErO N300PETeHNUs, apMUPOBAHHAS
BoJIOKHOM koMmmosunus (C) umeer ckopocTh Tedyenus: pacmiasa MFR, (230 °C, 2,16 kr), kak
onpeneneHo cornacHo ISO 1133, menee 100,0 1/10 MunyT.

CornacHo OHOMY BapUaHTy OCYLIECTBJIEHHUS HACTOSLIErO M300pPETeHUs, apMUPOBAHHAS
BOJIOKHOM Kommno3uist (C) comepskuT:

1) ot 20,0 mo 70,0 macc.% npormuneHosoro nonumepa (PP),

i1) ot 2,0 no 12,0 macc.% snactomepHoro conojumepa stiieHa (E),

i)  or 0,1 no 5,0 macc.% ycunurens aaresun (AP) u

iv) ot 10,0 mo 70,0 macc.% kopoTkux BosiokoH (SF)

oT o01el MacChl ApMUPOBAHHONW BOJIOKHOM KoMmio3uuH (C).

CornacHo npyroMy BapHaHTy OCYLIECTBJICHHS HACTOSILNEro H300pETeHHs], yCHJINTENb
anresun  (AP) mpencraBnsier NONSpHBIA MoxudUIMpoBaHHBIH monunponmwieH (PM-PP),
NPEACTABISIFOIIUNA TOMO- WA COTIOJIMMEp MPOIMJIEHA, TPUBUTOW MaJIEMHOBBIM aHTHAPUAOM, CO
ckopocThio Tedenust pacriaa MFR (190 °C, 2,16 kr), kak onpeneneHo cornacHo ISO 1133, no
menbineii mepe 50,0 /10 MUHYT.

CornacHo OHOMY BapHaHTy OCYILECTBJICHHUS] HACTOSIIErO M300PETEHHs, JIaCTOMEPHBIN
cormonumep stunieHa (E) mumeer ckopocth Teuenus: pacruaa MFR (190 °C, 2,16 kr), kak

onpeneneHo coriacHo [SO 1133, no mensuieit mepe 25,0r/10 MUHYT.



CornacHo npyromMy BapHaHTy OCYIIECTBIJICHHUS HACTOSLIETO M300PETEHHUs, SIaCTOMEPHBIN
cononumep stuiiera (E) nmeer:

a) conepskanue comoHomepa ot 2,0 mo 25,0 mon.%, w/uim

b) nnoTHOCTh MeHee 0,900 r/cm’.

ITo cymecTBy MpennouTHTENBHO 3JaCTOMEpHBIN cononumep >tuiieHa (E) mpencrasisier
CONOJIMMEp ATUJIEHA U 1-OKTEHa.

CornacHo OJHOMY BapHaHTy OCYIIECTBJIEHHUS] HACTOSALIETO N300PETEHHs, IPOMUICHOBBIN
nonumep (PP) npexncrasisier romonoauMep NpomnuieHa.

CormacHo  OpyroMy  BapuaHTy  OCYLIECTBJIEHHS  HACTOSIIEro  HM300peTeHus,
nponmieHoBbI nonumep (PP) npeacrasisier no MeHblIed Mepe OMMOIaIbHBIMN.

ITo cymecTBy mpeAnouTuTeNbHO MponmieHoBbIH noaumep (PP) conepsxur:

1) ot 10,0 no 35,0 macc.% nepsoro nponuieHooro noixuMepa (PP1),

i1) 30,0 no 70,0 macc.% Broporo npomnuieHosoro nonmmepa (PP2), u

iii) ot 10,0 mo 35,0 macc.% Tperwero npomnmnerosoro nonumepa (PP3)

or of0meil Maccel mnpomwieHoBoro mnoiumMepa (PP), rme ykasaHHbBII nepBBIH
npormieHoBblii  monumep (PP1), ykasanHblii BTOpoi mnponmneHoBblii momumvep (PP2) wu
yKa3aHHbIH Tperuil mnpormuieHoBbld mojumep (PP3) umeroT pasnuysHble CKOPOCTU TEUEHUs
pacriaBoB MFR; (230 °C, 2,16 kr), kak onpenesneno corjacuo [SO 1133.

CornacHo npyromy BapHaHTy OCYINECTBJIEHHS HACTOSIIEr0 H300pETeHMs, KOPOTKHE
BoJIOKHA (SF) mpeacTaBisitOT CTEKIOBOJIOKHA.

ITo cymecTBy mpeanovYTUTENbHO KOpOTKHe BoJIoKHA (SF), mpennoyTuTesibHO KOPOTKHE
creksoBosiokHa (SGF) umerot:

1) cpennroro uHy ot 1,0 no 10,0 MM u/unu

i1) cpenHuit nuametp ot 8 10 20 um.

CornacHo aApyromy BapHaHTy OCYLIECTBJIEHHsS] HACTOSILEro H300pPETEeHUs, TPaHyJIbI
comepxatr 1o Menbiielr Mepe 80,0 wacc.% apMUpOBaHHONW BOJIOKHOM KOMITO3ULIUS
nonumnponuiera (C) ot obiieit Macchl rpaHyI.

Hacrosimmee wu300peTeHne AOMOSHUTEIBHO OTHOCHUTCS K H3JENHIO, COIepIKalemMy
YKa3aHHYIO BBIIIE ADMHUPOBAHHYIO BOJIOKHOM KOMMO3HuLKI0 nosmmnpornuieHa (C).

[IpennoyTuTenbHO yKa3aHHOE H3AEIHE MPEACTABISIET JIUTOE U3EIHE.

Hanee Hacrosiee n3o0pereHue Oyaer onucano 6oee moapoOHO.

ApMupOBaHHasl BOJIOKHOM Kommo3ulius nojumnpornieHa (C)
Kak ykazaHo Bbllle, HacTosllee H300pEeTeHHe OTHOCUTCS K TPaHyJiaM, COAEpIKalluM

ApPMHPOBAHHYIO BOJIOKHOM KOMITO3UIMIO noswmnpornuieHa (C).



CornacHo NpenmnouYTHTEIBPHOMY BapHAHTY OCYIIECTBIEHHs HACTOSIIErO0 H300peTeHus,
rpaHyJbl cogepskat no menbmeii mepe 80,0 macc.%, Oonee mpeanoYTUTENBHO MO MEHBIIEH Mepe
90,0 macc.%, eme Ooiee MPEONOYTUTENILHO MO MeHbIner mepe 95,0 macc.%, Takoe Kak 1o
meHbneit Mmepe 99,0 macc.% apMHpPOBaHHOW BONOKHOM Kommosuiuu nonunporuieHa (C) or
oOmeli Maccel rpanyis. Ilo cymecTBy NpeanoOYTUTENBbHO I'PAHYJBI COCTOST W3 apMHUPOBAHHOMN
BOJIOKHOM Kommozumuu (C).

Kak yka3zaHo Bblllle, YKa3aHHAs apMUPOBAHHAs BOJIOKHOM KOMITO3HUIIHSI MTOJUITPOIIAJIEHA
(C) conepxut mnpomnmieHoBblii nonumep (PP), smactomepnsiit conmommmep mnponmieHa (E),
ycunutens anresun (AP) u xoporkue BojokHa (SF). B mpeamoururensHOM BapuaHTe
OCYIIECTBJICHUS] HACTOALIEro u3o0pereHus mnponuieHoBelii mnonmumep (PP), smacTtomepHsiit
cononumep nponuiena (E), ycunurens aaresun (AP) u xoporkue BonokHa (SF) cocrasmstor
OCHOBHYIO 4YaCTb apMHPOBAHHOM BOJNOKHOM kommnosunuu nojunponuwieHa (C). B
NPEANOYTUTEIbHOM BapHaHTe OCYINECTBJICHUS] HACTOSLIETO W300pEeTeHHsl apMHUpPOBAaHHAs
BOJIOKHOM komnosuuust nojunponuieHa (C) copepxkut nponuieHoselii nonumep (PP),
snacToMepHsblii cononumep nporuiena (E), ycunurens agresun (AP) u kopotkue BojiokHa (SF),
rae npomnieHoBbli nojumMep (PP), smactomepnsiii cononumep npormuiena (E) u ycunurenn
anre3un (AP) SBIAIOTCS OCHOBHBIMH IIOJIMMEPHBIMU KOMIIOHEHTAMH B apMHPOBAHHOM
BOJIOKHOM Komnosuiwu nosunponmiesa (C), To ecTb, apMUPOBAaHHAS BOJIOKHOM KOMITO3HILIVS
nojunponuiena (C) conep:xxut He Oonee yem 10 macc.%, mpennoyTHTENILHO He Oosee uem 5
mMacc.% OT OOILIero KOJUYeCTBa apMHPOBAHHOW BOJIOKHOM Kommo3uiuu nonunpormieHa (C)
MOJIMMEPOB, WHBIX, YeM MpomnuieHoBbIi nmonumep (PP), smactomepHslil conoiauMep MponuieHa
(E) u ycunurens anresun (AP). Takue AONOJHUTENbHBIE MOJUMEPBI MOTYT NPENCTABJATS,
Harpumep, noiumepHsie Hocutean st 100aBok (AD). CoOTBETCTBEHHO, B OTHOM KOHKPETHOM
BAapHAHTE OCYLIECTBJICHUS HACTOSILEro H300pETeHUs] apMHUPOBAHHAsI BOJOKHOM KOMIIO3HMLIUS
nonunponuieHa (C) cocrout u3 npomnuiieHoBoro nonumepa (PP), amacromepHoro comnoimmepa
npormieHa (E), yeunmmrens aaresun (AP), koporkux BonokoH (SF) u nobasok (AD), Bkirouas
UX MOJUMEPHBIE HOCHTEJIH.

ApmupoBaHHasi BOJIOKHOM kommosuiusi (C) COmepKUT 3JIaCTOMEPHBIA COMOJUMED
npormieHa (E) B 70CTaTOYHO MaJIbIX KOJIMYECTBAX AJISI TOCTHKEHHSI XOpOoIIero OajgaHca CBOHCTB
KECTKOCTH U TIPOYHOCTH.

CooTBeTcTBEHHO, apMUpOBaHHas BOJOKHOM komnosuius (C) oreedaer HepaBeHCTBY (1),

Oosee npenmodTuTeIbHO HepaBeHCTRY (la), eme Oonee mpennouTuTebHO HepaBeHCTRY (Ib),

wi B0
wiEy =20 (I):



300 > %‘;i’ > 3.0 (Ia),
250 > % >34 (Ib),

rne w(PP) - maccoBast nonst [B macc.%] nporuneHoBoro nonmmepa (PP) ot obmmeid maccer
xomnozuumn noyumnpornmwieHa (C), u w(E) - maccoBas monst [B macc.%)] 3macToMepHOro
cononmmMepa stuiieHa (E) ot obmeli macchl apMupoBaHHON BOJIOKHOM Kommozunuu (C).

JIOMIONHUTENBHO K MPEALIeCTBYIOLIeMY ad3ally, NpPeArnoOYTUTEeIbHO apMHUPOBAHHAS
BosiokHOM kommnosuius (C) orBeuaer HepaseHCTBY (II), Oonee mpeAnoYTUTENILHO HEPABEHCTBY

(ITa), emre Sonee mpennoutuTenbHO HepaBeHCTBY (IIb),

wlEF}
wiE} ~>33 (H)’
L5F}
300> —2>45
(5} (ITa),
W EF) o
220> 7> 6.2 (IIb),

rne W(SF) - maccoBast nons [B macc.%] kopotkux BoJiokoH (SF) or oOmeii maccer
komnosuun nonmunpornmwieHa (C), u w(E) - maccoBas mons [B macc.%] saacToMepHOro
cononumepa stusieHa (E) o ofiieit Mmacchl apMupoBaHHO# BOJTOKHOM Kommo3uiuu (C).

ITo cyuiecTBy MPEANnOYTHUTENHPHO apMHPOBAHHASI BOJIOKHOM KOMITO3HMILIHS COIAEPIKHUT OT
20,0 mo 70,0 macc.%, Oonee mnpeamoutuTenbHO OT 25, mo 55,0 macc.%, eme Oonee
npeanodTuTesbHo ot 35,0 no 45,0 macc.% mnponuneHosoro noiumepa (PP), or 2,0 mo 12,0
macc.%, Oonee npeanoututeNbHO OT 2,2 1o 11,0 macc.%, eme Oojiee MpeanovYTUTEIBHO OT 2,5
no 10,0 macc.% asnactomepHoro comonumepa stmiieHa (E), or 0,1 mo 5,0 macc.%, Gonee
npennoutuTenibHo ot 1,0 no 3,0 macc.%, eme Oosee mpennoutuTesibHo OoT 1,5 mo 2,0 mace.%
ycunurens anresun (AP) u ot 10,0 go 70,0 macc.%, Gonee npeanouyrurensHo ot 20,0 go 65,0
macc.%, OoJiee mpeanouTuTeNbHO oT 25, 1o 60,0 mMacc.%, emne Oosee MpeanoYTUTENLHO OT 35,0
no 55,0 macc.% xoporkux BojiokoH (SF) or ofmeil macchl apMHPOBAaHHOW BOJOKHOM
xkommo3uiun (C).

Kak yka3aHO BbIlIe, apMUPOBaHHAsI BOJIOKHOM KOMMo3uIusl nojmmnpornuieHa (C) moxer
BKJIFOUaTh 100aBku (AD).

COOTBeTCTBeHHO, npeaAnOYTUTEIIBHO apMHUpPOBaHHaA BOJIOKHOM KOMITO3U LA
nojunporuiena (C) comepkut, Oonee npeanoyTuTenbHO coctouT u3 ot 20,0 no 70,0 macc.%,
bosee mpenmouTuTeNbHO OT 25, 10 55,0 macc.%, eme Oonee mpeanoututesibHO OT 35,0 mo 45,0
macc.% npornuwienoBoro nojmmepa (PP), ot 2,0 mo 12,0 macc.%, 6osee npenmnodTuTebHO OT 2,2
no 11,0 macc.%, eme Oonee mpemmoututenbHo OoT 2,5 no 10,0 macc.% 3macToMepHOro
cononmmepa stmiieHa (E), ot 0,1 mo 5,0 mace.%, 6onee npennoututensro ot 1,0 mo 3,0 mace.%,

eme Oonee mpeanoututenbHo 1,5 mo 2,0 macc.% ycwmurens agresun (AP), or 10,0 mo 70,0



macc.%, 6onee mpenmourutenbHo oT 20,0 o 65,0 Macc.%, Oonee MpenmnodTUTENBHO OT 25, 10
60,0 macc.%, eme Oonee mpeanouytutenbHo OT 35,0 mo 55,0 mace.% kopoTkux BojiokoH (SF) u
HeoOsi3arenbHO OoT 0,05 mo 5,0 macc.%, Gonee mpenmoututensHo ot 0,1 mo 4,0 macc.%, eme
6onee mpeanoururensHo oT 1,0 no 3,0 macc.% nobasok (AD) ot olmei Macchl apMUPOBAHHOMN
BosiokHoM kommnosuimu (C). Jlobasku (AD) ommcansr Oosiee moapoOHO HIDKeE.

CornacHo NpennoyYTHTEIBPHOMY BapHaHTY OCYIIECTBJIEHHsS] HACTOSIIEr0 HM300peTeHus,
nponmieHoBbl nonumep (PP) mpencrasnsier no meHbinell Mepe OumonanpHeiid. 1o cymecTBy
NPEANOYTUTENbHO TNponmieHoBbl nomuMep (PP) comepkut Tpu ¢pakumu NpoONUIEHOBOrO
NOJIIMEpPa, TO €CTh, MepBbli nponuiaeHoBslid nomuMep (PP1), Bropoii mponuieHoBbIH nonumep
(PP2) u tperuii mpomnunenosblii nojgumep (PP3), mmeromue pasaudHble CKOPOCTH TEUEHUS
pacrmiaBa. Ykaszanuele (ppakumu nporujieHoBoro nonumepa (PP1), (PP2) u (PP3) omucansl
Oosee moapoOHO HITKE.

IIpennoururensHo npornuieHoBblld nonumep (PP) comepxut mepBblii MPONMHIEHOBBIH
noiumep (PP1), Bropoii mpomuienosbiii monumep (PP2) u TpeTmil mponmuieHOBBIH monumep
(PP3) B maccoBom cootHomenun ot 1:1:1 no 1:5:1, 6onee npeanourutensHo ot 1:1,5:1 no 1:3:1,
TakoMm kak 1:2,5:1.

COOTBETCTBEHHO,  MPEANOYTHUTENbHO  APMHPOBAHHAs  BOJOKHOM  KOMIIO3HMLIUS
nojunponuiena (C) comep:xut, Oonee MpeAnoYTHUTEIBbHO COCTOUT u3 oT 5,0 mo 20,0 macc.%,
Oosnee mpenmnoururebHO oT 7,0 mo 15,0 macc.%, eme Oojiee MpeanovTUTEHHO OT 7,5.0

(cmpanuya 7 cmpoxka 18 opucunana) 7,5 no 10,0 macc.% mepBOro nporujieHOBOrO MojIuMepa
) s p p p

(PP1), or 12,0 mo 30,0 macc.%, Gosnee npennoururesapbHo ot 15,0 mo 25,0 macc.%, eme Gonee
npennoutuTesibHo oT 19,0 no 23,0 macc.% BToporo nmpomnuieroBoro nonumepa (PP2), or 4,0 no
15,0 macc.%, 6osnee npeanoututensHo ot 5,0 no 12,0 macc.%, emne 6ojee MPeanOYTUTENBHO OT
6,0 no 10,0 macc.% Tperbero npomuiieHoBoro nonumepa (PP3), or 2,0 no 12,0 macc.%, Gonee
npennoutuTesibHo oT 2,2 mo 11,0 mace.%, eme Oonee npeanouyrurensHo ot 2,5 no 10,0 mace.%
anacromepHoro conojmmepa stuieHa (E), or 0,1 no 5,0 macc.%, Gonee npennoututenbHo oT 1,0
1o 3,0 macc.%, emre Oonee mpeanoutuTesbHO OT 1,5 no 2,0 macc.% ycunutens aaresuu (AP), ot
10,0 mo 70,0 wmacc.%, Oomee mnpenmoururenbHo ot 20,0 mo 65,0 wmacc%, Oonee
npeanouTuTeNbHO OT 25, 1o 60,0 macc.%, eme Oonee npeamnodrutebHO OT 45,0 1o 55,0 mace.%
KopoTkux BoJokoH (SF) u Heobs3arensHO oT 0,5 1o 5,0 macc.%, Oonee mpeArnodTUTENBHO OT
0,1 no 4,0 macc.%, eme 6onee npeanoururensHo OT 1,0 1o 3,0 macc.% nobasok (AD) ot obmei
Macchl apMUPOBAHHOM BOJIOKHOM KoMmo3uuH (C).

[IpenmodrurebHO apMUPOBAHHAS BOJIOKHOM Komrmo3ulmsi nojumnporuieHa (C) umeer
ckopocth TeueHus pacriaBa MFR; (230 °C, 2,16 kr), xak ompeneneHo coryacHo ISO 1133,

menee 100,0 r/10 munyT, Oonee mpeanourutensHO B penenax ot 0,1 mo 90,0 r/10 munyT, emme



Oonee npennoururenbHO B npeaenax ot 1,0 o 30,0 /10 MuHyT, eme Oonee MPeanOYTUTENBHO
B npenenax ot 1,5 no 20,0 r/10 munyT, Tak Kak B npeaenax ot 2,0 mo 10,0 r/10 MuHyT.

Kak yxa3zaHO Bblllle, HOHATHO, YTO apMHUpOBAaHHAsl BOJOKHOM KOMITO3ULIUS
nonunponuiaeHa (C) mo HacrosmeMmy H300pPETEHHIO TPEACTABISIET JOBOJBHO JKECTKUU
matepuan. COOTBETCTBEHHO, NPEANOYTUTENBHO apPMHUPOBaHHAsl BOJIOKHOM KOMITO3ULUS
nojunpornuierHa (C) nmeer MOIyJIb YIPYTOCTH IPU PACTSDKEHUH, Kak onpenesneHo coriacHo [ISO
527, no menbiueir mepe 4000 MIla, Gonee mpexnmourutenbHO 1Mo MeHbineir mepe 8000 Mlla,
bonee mpennoututenbHO 1O MeHblel Mepe 10 000 MIla, eme Gojee mMpPeaNOYTHUTENBHO TIO
MeHnblen mepe 11 000 Ml ]a.

JIOTIONHUTENBHO,  MPENNOYTUTENbHO  APMHPOBAHHAs ~ BOJIOKHOM  KOMIIO3HMLIMS
nojunponuieHa (C) mo HacroseMy H300pETEeHMIO XapaKTepU3yeTCsl YJYULIEHHOW yaapHOU
npo4yHOCTh0.  (CrenoBaTeNbHO, MNPEANOYTUTENbHO AapPMUPOBAHHAs BOJIOKHOM KOMIIO3ULUS
nonunpornuieHa (C) uMeeT 3HEPrHI0O MPOKOJA, Kak ompeneneHo coryacHo ISO 6603, mo
MmeHbineli mepe 7,5 JIk, Oojee mnpenmouTuTeabHO MO MeHblieidr mepe 8,0 JDk, Oosee
NPEANOYTUTENIEHO 1O MeHblued Mepe 8,5 JIk, eme Oojiee MpeanodTUTEIbHO 10 MEHbIIEH Mepe
9,0 JIx

JIOIONHUTENPHO WM B Ka4yeCTBE AJbTEPHATUBBI, NPEANOYTUTENIBHO apMUPOBAaHHAs
BOJIOKHOM Kommo3uuusi nonunponmieHa (C) umeeT ymapHYI NPOYHOCTh C HAAPE3OM IO
[lapnu, xakx ompeneneHo cornacHo ISO 179 / leA npu 23 °C, mo mensneii mepe 5,0 xJIx/M2,
Oonee MpEANOUYTHTENHLHO MO MeHblIeid mepe 10,0 kJ[x/M% eme Gonee NMPEANOYTUTENHLHO MO
MeHblei Mepe 2,0 Kr/M%, W/UIK yIapHY MPOYHOCTHL Oe3 Hajapesa mo Illapmu, kak onpeneaeHo
cornacto ISO 179 / 1eU npu 23 °C, no menbmieii Mepe 40,0 kr/m?, 6ojiee IPEANOYTHTENLHO MO
Menbleit Mepe 50,0 kr/m?, ele Golee MPeANOYTUTENLHO 10 MeHbiiel Mepe 60,0 kr/m?.

[IpennoyTuTenbHO aPMHUPOBAHHYIO BOJIOKHOM Kommosuiwio mnomunponmwiera (C) mo
HACTOSIIIEMY U300PETEHHUIO MOJyYal0T CMEIIUBAHIEM PACIlIaBa MpOIuiIeHoBoro noimumepa (PP),
snactoMepHoro cononumepa stuieHa (E), yeunurens aaresun (AD), kopoTkux BojiokoH (SF) u
HeoOs13aTeNbHO 100ABOK B MACCOBOM COOTHOIIEHHH, KAaK YKa3aHO BBILIE.

Jlns cMemuBaHUS B pacIulaBe OTAENbHBIX KOMIIOHEHTOB KOMIIO3ULIMM MO HACTOSLIEMY
n300pETEHNIO MOTYT OBITh MICIIOJIb30BaHbl TPAIUILIHOHHBIE YCTPOHCTBA AJIST KOMITAY HIUPOBAHHUS
WM CMEIIUBAHUs, HallpuMep, Mukcep Banbury, 2-BanbLOBBIH CMOJIOCMECHTENb, KOKHUEP Buss
WIN JIByXIIHEKOBBIH 3KCTpyAep. Brimeninme u3 skCTpyaepa/MUKcepa moJIMMepHbIE MaTepHalIbl,
KaK MPaBUJIO, UMEIOT (OpMYy TpaHyJsl. 3aTeM 3TH TPaHyJbl MPENNOYTHTENBHO JOTOJHUTEIBHO
00pabaThIBalOT, HANPUMEpP, WHKEKTUPYIOT B (POPMBI C TONYUYEHHEM H3ACIHH U MPOAYKTOB U3
KOMITO3ULIUH 110 HACTOSIIEMY H300pETEHUIO.

ITo cymecTBy mNpennoYTUTENIBHO APMHUPOBAHHYIO BOJIOKHOM Kommnoszunuio (C) mo



HACTOSIIIEMY H300pETEHHUIO IMONYYar0T CMEIINBAHHUEM B PACIUIaBE OTACIBHBIX KOMIIOHEHTOB B
SKCTPYIepe, MPEANOYTUTENBHO ABYXIIHEKOBOM 3KCTPYIEpe.

ITo cymecTBy NPEANOYTUTENBHO AapPMHPOBAHHYIO BOJOKHOM kommnozuuutoo (C) 1o
HACTOSIIIEMY M300PETEHUIO TOTYYaIOT CIIOCOOOM, BKIIFOYAIOIUM CTAIHH:

(a) nojauu nponmieHosoro noiuMepa (PP), smactomepHoro comonmMepa 3THIIEHA
(E), ycunurens anresun (AP) u HeoOsi3aTenbHO n00aBok (AD) B akCTpynep, MPEearnovTUTETHHO
JBYXIIHEKOBBIN SKCTPYAED,

(b)  cmemmBaHmMe B pacrjiaBe  KOMIIO3WIMH, IOJNYYEHHOH Ha craguu (a) mpu
temneparype ot 200 go 270 °C,

(c) NOAa4YM KOPOTKHUX BOJIOKOH (SF) B SKCTpyZep, NpennouTUTEIbHO ABYXIIHEKOBBIH
SKCTPYIEp, CONepIKalIuil KOMIO3HULIHIO, MOTy4YeHHY0 Ha ctaguu (b),

(d)  cmemmBaHme B pacrulaBe  KOMIIO3ULMM, TOJYy4YE€HHOW Ha cTaguu (C), mpu
temneparype ot 200 go 270 °C ¢ mojydeHueM, Takux 00pa3oM, apMHUPOBAHHOH BOJOKHOM
xkommnosuuuu (C).

Hanee Oynyt Oojiee moapoOHO omucaHbl MponuieHoBbIH nojumep (PP), snactomepHbii

cononumep npornuiiena (E), ycunurens anresun 1 kopoTtkue BosiokHa (SF).

IIponunenossiii noumep (PP)

Kak yka3aHO BbIlle, apMHPOBAaHHAs BOJIOKHOM kKommnosunusi mnonumnpornmieHa (C)
COIEP KHUT MPONHIeHOBbIH mosumep (PP).

IMponunenoBeiii nomumep (PP) MoXer mnpencTaBisiTe COMOJUMEP NPOMUJICHA WU
TOMOIIOJIMMED MPONUIIEHA, TOCIEAHUN N0 CYLECTBY MPEANOYTUTENEH.

B cnyuae, xorna nponwieHoBsiii monumep (PP) mpencrasisier conojumep MpOMHIIeHa,
npornmieHoBbIi monumep (PP) comep>XUT MOHOMEpBI, COMOIMMEPU3YEMBbIE C TPOIMHJIEHOM,
HarpuMep, COMOHOMeEpBI, Takue Kak sTiieH w/wim Cy4 - Cg 0-oneduHbl, B YaCTHOCTH STHJIEH
wwm Ci - Cs o-onedunb, Hanpumep, 1-OyreH w/mmm 1-rexcen. IlpexmoururensHO
nponmieHoBbIi nomumep (PP) mo Hacrosimemy n300peTeHHIO COAEPIKUT, B YACTHOCTU COCTOUT
13 MOHOMEPOB, COINOJIMMEPHU3YEMBIX C MPONWIEHOM, U3 IPYMIbl, COCTOSIEN W3 3TUJIEHA, |-
OyteHa u l-rekcena. bonee mpenmodrurenpbHO nponmieHOBbI noiuMep (PP) mo Hacrosimemy
U300pETEHUIO CONEPXKUT  TIOMHMO TNPOIMIEHA EAMHHULBI, MOJNydaeMble U3 3TUJICHA W/uiH 1-
Oytena. B mpenmouTHTENHPHOM BapHUaHTE OCYIIECTBJICHUs MpOMIeHOBbI monmumep (PP)
COZEPKUT €ANHULBL, [TOJTyYaeMble TOJIbKO U3 3TUJIEHA U MPONUIICHA.

Conep>xanne comoHOMepa mporuieHoBoro noiumepa (PP) cocraBnser B mpepenax ot
0,0 no 5,0 mon.%, eme Gonee npennouruteapbHO B mpenenax ot 0,0 no 3,0 mon.%, eme Gonee

npeanoutuTensHo B npenenax ot 0,0 o 1,0 mon.%.



ITo cymecTBy NpeAnouTUTENbHO mpomwieHoBbl mnomumep (PP)  mpencrasnser
romononumep nporuiera (H-PP).

Hcnonb3yeMplii B ONUCAHUU HACTOSALIEH NATEHTHOM 3asBKU TEPMHH «TOMOIOJIHMMEpP
NPONHJIEHa» OTHOCHUTCS K MOJUIPOIMIEHY, KOTOPBIH MO CYIIECTBY COCTOMT, TO €CTh, OoJiee ueM
Ha 99,7 macc.%, eme OoJiee MPEANOYTHTENIHHO MO MeHbInel Mepe Ha 99,8 macc.%, TakOM Kak 1o
MeHblIell Mepe Ha 99,9 macc.%, U3 NPONWIEHOBBIX €IUHULL. B MpennouTuTeNnbHOM BapUaHTe
OCYIIECTBJIEHUS] HACTOSIIErO N300PETeHHsI B TOMOIIOIMMEPE MPOMMIIEHA ONPEEIISIOTCS] TOJNBKO
NPOMNIJIEHOBbIE €AMHULIBI, TO €CTh, TOJIBKO MOJIUMEPU30BAHHbIH MTPOIHIIEH.

IIpennoururensHo nponuneHoBeli nomumep (PP), Takoil kak romomnonumep nponuieHa
(H-PP), mpencraBnser nzorakTuueckuil. COOTBETCTBEHHO, NMPENNOYTHTEIBHO MPOIMUIEHOBBIN
nonumep (PP), Takoit kxak romononumep mnponmieHa (H-PP), nmMeer ROBONBHO BBICOKYIO
KOHLIEHTpaLuio neHTan (mmmm%) To ecTh, Oonee yeM 94,1 %, OGosee npennouTHUTEIHHO OoJiee
yem 94,4 %, Takyro kak ot Oonee yem oT 94,4 no 98,5 %, ewe OoJsiee MPEANOYTUTENTHHO O
MeHbIeit mepe 94,7 %, Takyio kak B penenax ot 94,7 no 97,5 %.

[IpennoururensHo nponuieHoBbIN noaumep (PP), Takoii kak romonosumep MpornuieHa
(H-PP), xapakTepusyercst JOBOJBHO HU3KUM COZIEPKaHNEM (PpaKiuy, pacCTBOPHUMOH B XOJIOIHOM
kcunone (XCS), To ectb, coneprkaHueM (PpakLUU, pacTBOPUMON B xosogHoM kcunone (XCS),
menee 3,1 macc.% CoorBercTBeHHO, mponuieHoBbli nonumep (PP), Takoil kak romomnonumep
npormyieHa (H-PP), mpeanoururensHo uMeeT — comep:kaHueM (pakUUU, PACTBOPUMON B
xononHoM kcunonie (XCS), B npenenax ot 1,0 mo 3,0 macc.%, Gojee MpeAnovYTUTETHHO B
npenenax ot 1,5 no 2,8 macc.%, eme Oonee mpeanouTUTENBHO B mipenenax ot 2,0 no 2,6 macc.%.

KonnuectBo ¢pakium, pactBopumoit B xojogHoMm kcwione (XCS), HONOJHUTENbHO
yKa3bIBaeT Ha TO, YTO mpomnwieHoBbld nmonumep (PP), Takol xak romononumep npomnuieHa (H-
PP), nmpennoyrurenbHO CBOOOAEH OT KAaKOTrO-JIMOO 3JIACTOMEPHOrO TOJHMEPHOTO KOMITIOHEHTA,
TAKOTO KaK STHJIEH-TIPOMMIEHOBBIN KaydyK. J[pyrumu cinoBamu, npomnuieHoBbiid nmomumep (PP),
Takoil kak romomosumep mnponwieHa (H-PP), He nmomken mnpexnctaBisaTh rerepodasHblil
NOJIUTIPONUJIEH, TO €CTh, CUCTEMY, COCTOSIIYIO W3 IOJIMIPONHJIEHOBOH MAaTpPHUIbL, B KOTOPOM
IVCTIEprUpoBaHa dnactoMepHas (asza. Takuwe CHCTEMBI XapaKTEPU3YIOTCS JOBOJBHO BBICOKHM
cofiep:kaHreM (ppakLy, paCTBOPUMON B XOJIOHOM KCHJIOJE.

KonnuectBo ¢pakuum, pactBopumoii B xonopHoM kcwmionie (XCS), HOMOJIHUTENTHHO
yKa3bIBaeT Ha TO, YTO mpomwieHoBbii nmonumep (PP), Takoii xak romononmmep npomnuieHa (H-
PP), npenno4TuTesHO HE COAEPIKHUT 3JIaCTOMEPHBIE (CO)MOUMEPBI, 00Opa3yIOI e BKIFOUYESHUS B
Ka4yecTBe BTOPOW (pa3bl Ui YIyYIIEHUS MEXaHW4YeCKUX cBOHCTB. [lommmep, comepskaiiuii
3acTOMEpHBIE (CO)MOJMMEPBI B Ka4eCTBE BCTABOK BTOPOH (pa3bl, HANPOTUB, OyeT HA3bIBATHCS

rerepoasHbIM W TPEONOYTHTENIBHO HE SBISIETCS YaCcThIO HACTOSIIEr0 HM300pETeHHSL.
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IIpucyTcTBue BTOpPHIX (pa3 WM TaK HA3BIBAEMBIX BKJIIOUEHHH MOXXHO YBUAETb TMPU
UCIOJIb30BAHNH, HANpuUMep, MHKPOCKONHMHU BBICOKOTO paspellieHus, TAKOH KakK 3JIEKTPOHHas
MHUKPOCKOIHUS WM aTOMHO-CUJIOBAasi MUKPOCKOMMSI, WM AUHAMO-MEXaHUYECKOrO TEPMHUECKOTO
anamza (DMTA). B wactHoctn, mpu wucnonp3oBanud DMTA wmoxer ObITh ompeneneHo
NPUCYTCTBUE MYyJbTU(HA3HON CTPYKTYPHI 32 CUET HAMYMUS 110 MEHbIIEH Mepe BYX Pa3iIHMYHbIX
TEeMIIepaTyp CTEKJIOBAHMUSI.

CoOOTBETCTBEHHO, MPEANOYTHTEIFHO MpOoMuiIeHoBbl momuMep (PP) mo HacTosiemy
n3o0pereHnto, Takoil kak romomnonuMep mnpomwieHa (H-PP), He wumeer Ttemmepatypy
crexyoBanus Hike - 30 °C, mpeanourutenbHo Hike -25 °C, Oonee npeanoYTUTENbHO HIDKE -
20 °C.

C npyroii cTOpOHEBL, B OAHOM MPEANOYTUTENIBHOM BaPUAHTE OCYLIECTBJIEHUS] HACTOALIETO
n300pereHus nponwieHosbiil noauMep (PP), takoit kak romononumep nponuneHa (H-PP), no
HACTOSIIIEMY M300PETEHUIO UMEET TeMIepaTypy CTeKJIOBaHuUs B mpenenax ot -12 no 4 °C, Gonee
NPEANOYTUTENBHO B npeaenax ot -10 no 4 °C.

JlononHuTenpHO, MponuieHoBblil nmonmuMep (PP), Takoli kak roMomojuMep MpOIHIeHa
(H-PP), mpeamouTuTenbHO SIBISETCS KPUCTAUIMYECKUM. MCmonb3yeMmblii B ONMUCAHUM
HACTOALIEH NAaTeHTHOM 3asBKM TEPMUH «KPUCTAJUIMYECKUNM» YKa3blBa€T HAa TO, YTO
nporieHoBblii  monumep (PP) uMmeer 1QOCTaTOYHO BBICOKYIO TEMIEPATypy IUIABICHUSL.
CootBercTBeHHO, mnpommieHoBbli monumep (PP1), yka3aHHbIE B ONUCAHMM HACTOSIIEH
NaTEeHTHOMN 3asBKH, SIBJISETCS KPUCTAJUTMUECKUM, €CJIH SICHO He yka3aHo mHoe. ClenoBaTeNbHoO,
nponwieHoBblii nomuMep (PP) mpenmournTenbHO uMeer TeMmmepaTypy IUIaBieHHs Tm,
U3MEPEHHYIO0 MPH HCMONb30BaHuK AuppupeHnnanbHol ckanupyromei kanopumerpuu (DSC),
no meHbined mepe 158 °C, Gonee mpeamoutuTenbHO No MeHbined mepe 161 °C, eme Oonee
MPEANOUYTUTENbHO N0 MeHbIel mepe 163 °C, Takyro kak B npeaenax ot 163 °C no 167 °C.

JIONOMHUTENBHO, NPEANOYTUTENIbHO mpomieHoBbli noimumep (PP), Takod  kak
romononumep nponmiena (H-PP), umeer remnepatypy kpucrammuzanun Tc, H3MEpEeHHYIO TIpU
ucnoJyib3oBannu nupGupeHmansHoi ckanupyromeit kanopumerpun (DSC), paBHyro uiu Oonee
108 °C, Gonee mpeamourutenbHo B mpeaenax ot 110 mo 130 °C, Oonee mpennmoyYTUTENBHO B
npenenax ot 112 no 126 °C.

IMousitHO, uTo mporuiieHOBbIH noymMep (PP) xapaktepusyercss yMepeHHONW CKOPOCTHIO
TedeHus1 pacruiaBa. COOTBETCTBEHHO, MpomuieHoBbIH nomuMep (PP) umeer ckopocTb TeueHHs
pacrmasa MFR; (230 °C, 2,16 kr), kak onpeneneno corjacHo [SO 1133, B mpenenax ot 10 o
250 r/10 wmuHYT, npemnmoytHTenbHO B mpenenax or S0 mo 150 1/10 muHyT, OoOmNee
NPEANOYTUTENBHO B mpenenax oT 60 mo 120 1/10 munyT, Tak Kak B mpeaenax ot 60 xo 80 r/10

MHUHYT.
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CornacHo mpenmnoyYTHTEIHPHOMY BapHaHTy OCYLIECTBIEHHsS HACTOSIIErO H300pETeHHs,
nponmieHoBbIi nomumep (PP) npeacrasisier no MeHbLIeH Mepe OMMOIaIbHBIH.

COOTBETCTBEHHO, NPEANOYTUTENBbHO mponmieHoBbli mnomumep (PP) comepskur mo
MeHbIIEH Mepe ABe, Takue Kak TpH (Ppakuuu NpOmmiIeHOBOro momuMmepa. Ilo cymecTBy
NPEANOYTUTENbHO TNponmieHoBblH nomuMep (PP) comepkxut Tpu (¢pakuumu MNpONMIEHOBOrO
NOJIIMEpPa, TO €CTh, MepBbIN npornuiaeHoBrlid nomuMep (PP1), Bropoii mponuieHOBbIH nonumep
(PP2) u Tperuit nponunenossiii monumep (PP3).

IIpennoururensHo mnepBblil npomnwieHoBbld nonumep (PP1), Bropoil mponmieHOBbIH
nonumep (PP2) u tperuit nponunenossiil nosumep (PP3) uMeror pa3nudHble CKOPOCTH TEUEHUS
pacmiaBoB MFR; (230 °C, 2,16 kr), kak onpeneneno coriacuo ISO 1133.

IIpennoururensHo mnponuieHoBbld nonumep (PP) conmepkut mepBblii MPONHIEHOBBIH
nonumep (PP1), Bropoii npomnuneHosbiii nomuMep (PP2) u Tperuil mponuieHOBbIH mnonumep
(PP3) B maccoBom cootnowmeHuu ot 1:1:1 mo 1:5:1, 6onee npeanourutensHo ot 1:1,5:1 mo 1:3:1,
TakoM kak 1:2,5:1.

JIONMONHUTENBHO WM B KAayecTBE albTEPHATHUBBI IpEALIeCTBYOLIeMy alsaly,
NPEANOYTUTENBHO NponuieHoBbIH nonumep (PP) conepaxur:

i) ot 10,0 no 35,0 macc.%, Gonee npennoururenbHo oT 15,0 mo 30,0 macc.%, eme
6onee npeanoututenbHo ot 20,0 1o 25,0 macc.% nepBoro nponuieHooro noiumepa (PP1),

i1) ot 30,0 no 70,0 macc.%, Gonee mpennoututenbHo oT 40,0 no 60,0 macc.%, ere
Oonee npeanoutuTenbHO OT 45,0 10 56,0 Macc.% Broporo mpomnuieHoBoro nonumepa (PP2), u

i) ot 10,0 no 35,0 macc.%, Gonee mpennoututenbHo oT 15,0 no 30,0 macc.%, ere
6onee npeanoututenbHo ot 20,0 1o 25,0 macc.% Tperpero nponuieHosoro nonmumepa (PP3)

oT o01mel Macchl nponuieHoBoro nonumepa (PP).

ITeperiii mponwmieHosbiii nmoiaumep (PP1), Bropoii nmponmnenoBwiii momumep (PP2) u
Tpetuil mponuiaeHoBbld nouMep (PP3) Moxer mpeacTaBisTh COMONIMMEpPBI MPOIMJIEHA HITH
rOMONOJIUMEPHI MPOMUIIEHA, COOTBETCTBEHHO.

B cnyuae, korma mepselii mpomwieHoBblli moymmep (PP1), BTOpoil mpommieHOBBbIH
nojgumep (PP2) w/mmm tpermii mponwieHoBblii monumep (PP3) mpencraBisioT comosuMepsl
IIPOMUJIEHA, yKa3aHHbIE PONUJIEHOBbIE MOJHUMEPhI COAEPKaT MOHOMEPDI, COMOJIIMMEPHU3YEMbIE C
MPOMUJICHOM, HAmpUMeEp, COMOHOMephI, Takue Kak d>TwieH w/umu Cs4 - Cg o-onmeduHbI, B
gactHoctu ostuineH wumn Cs - Cs o-oneduner, Hanpumep, 1-OyteH w/mmm 1-rekceH.
IIpennournrensHO TMepBBId nponuieHoBbld nonmumep (PP1), BTopoil mponuieHOBBIH MOJIHMED
(PP2) w/mmm Tpetnii mponmieHoBbIi monumep (PP3) mo HacTosimemMy H300peTeHHI0 CONEPIKUT, B
YaCTHOCTH COCTOUT U3 MOHOMEPOB, COMOJIMMEPHU3YEMBIX C IIPONUIICHOM, U3 I'PYIIIbl, COCTOSIIEN

u3 3TuieHa, 1-OyreHa n 1-rekceHa. bojee mpeamodTUTENBHO MEPBBIH MPOIMIEHOBBIIN MMOJUMED
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(PP1), Bropoii nponunenosslii nonmmep (PP2) w/unu tperuit nponunenossiii nonumep (PP3) mo
HACTOSIIIEMY M300PETEHHIO COAEPKUT MOMUMO MPOMIIEHA EAMHHULBL, NOJy4YaeMble U3 3TUJICHA
w/wn 1-OyreHa. B mpennmoyTHTENsHOM BapHaHTE OCYINECTBJIEHUS HACTOSINErO0 M300pETeHUs
npornmyieHoBbIH nonumep (PP) comepkuT enuHHMUBL, MOJy4aeMble TOJNBKO W3 JTHIEHA U
IIPOMNUJIEHA.

Conep>xanne COMOHOMEpPOB mepBoro mpommieHoBoro mnonumepa (PP1), Broporo
nponmieHoBoro nonumepa (PP2) n/unu tpersero nponmneHosoro nonumepa (PP3) cocrasnsier
B nipenenax ot 0,0 go 5,0 mon.%, emme Oonee npeanoyrurensHO B npeaenax ot 0,0 no 3,0 momn. %,
emte Oosiee mpeanoyTuTeNbHO B npenenax ot 0,0 xo 1,0 mon. %, COOTBETCTBEHHO.

OnHako, Kak yKa3aHO BbIIIE, MPEANOYTUTENBHO MponuieHoBeli noauMep (PP)
npeacrasisier romomnonumep mnpomnwieHa (H-PP). CnenoBatenbHO, NpeAnouyTHTENbHO BCe
¢pakuun nponmieHosoro nomuMepa  (PP), To ecth, nepsbiii nponmieHoBbii nomumep (PP1),
BTOpoi mpornmieHoBbli mnonumep (PP2) wu Tperuit npormmnenoseii nomumep (PP3),
NPEACTABJISIIOT TOMOINOJIMMEpBbl MNpoNuieHa. B OTHOWIEHMM HCNONb3yeMOro B ONHCAHUU
HACTOALIEH NAaTeHTHOH 3asBKU T€PMHHA «TOMOMNOJUMEDP MPONUJIEHa» AENAeTCsl CChbUIKa Ha
IIPUBENCHHOE BbILIE ONPEIEICHUE.

Hanee Gonee moapoOHO OyayT ONMUCAHBI YKA3aHHBIA MEPBBINA MPOIMHIEHOBBIH MOJHMEp
(PP1), ykaszanHbIit BTOpoii mponuieHoBbii noiumMep (PP2) u ykasaHHbINH TpeTHUH MPOMUICHOBBIN

nonumep (PP3).

[epssrii nponuenoBsii nonumep (PP1)

IMeperiii  mpomwieHoBblii  momumep  (PP1)  mpeanmoytuTenbHO — MpEACTaBISIET
MPOMUJICHOBBIII TOJUMEP C BBICOKOH CKOPOCTBIO TedueHHs: pacraBa. (CrenoBaresbHO,
NPEANOYTUTENILHO MEepBbIH nponuiaeHoBbild nommmvep (PP1) umeer ckopocTh TedeHus: pacriiaBa
MFR; (230 °C, 2,16 xr), xak ompeneneHo coriacHo ISO 1133, mo mensueir mepe 100 /10
MUHYT, Oojee mnpeamoutuTenpHO B mpepenax or 100 mo 800 r/10 muHyT, eme Ooree
npeanodTuTeNbHo B mpenenax ot 200 mo 500 r/10 muHyT, emie Oonee MPEeNNmOYTHTEILHO B
npeznenax ot 300 go 490 /10 munyT, Tak kKak B npenenax oT 400 no 480 r/10 MuHyT.

B 5TOM OTHOIIIEHNH MPENMOYTUTENBHO MePBbIil nponuieHoBbii monumep (PP1) nporen
BUCOpekuHr. Eciii He yka3aHO MHOE, B ONMMCAHWU HACTOSIIEH MAaTeHTHOH 3asBKH, TO CKOPOCThb
teyeHus: pacrutaBa  MFR, (230°C/2,16 xr) meporo mnpomujieHoBoro monumepa (PP1)
NPEANOYTUTENIbHO TIPEACTABIAET CKOpPOCTh TeueHWst pacruaBa (230°C/2,16 kr) mocne
BUCOpEKHMHTa.

CootBeTcTBeHHO, CKOpOCTh TeueHus: pacriaBa MFR: (wawanmpnast) (230°C/2,16 kr), TO

€CTbh, CKOPOCTb TEUCHH pacCiliaBa NEpE BI/IC6peKI/IHFOM, nEPBOro MmpoOnuJICHOBOIo MmojJuMeEpa
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(PP1) 3HaunTenbHO HMKE, Takas kak oT 15 mo 150 r/10 munyT. Hanpumep, CKOpOCTh TeUeHHSI
pacrmaa MFR; (Hauaneras) (230°C/2,16 xr) nepsoro nponmieHoBoro nonumepa (PP1) nmepen
BucOpeknHrom cocrasisiet ot 30 o 140 r/10 munyT, Takyo kak ot 50 no 120 r/10 MuHyT.

B onHOM BapmaHTe OCYIIECTBIIEHUSI HACTOSIIETO M300PETeHNsT TEPBBIN MPONMICHOBBIN
nonmumep (PP1) mpommen BucOpeKMHr ¢ COOTHOLIEHHEeM BHCOpekwHra [koneuHass MFR;
(230°C/2,16 xr) / nauanbHas MFR: (230°C/2,16 kr)] no meHsiueit mepe 5, rae «korneuHas MFR,
(230°C/2,16 xr)» mpencraBmsier MFR; (230°C/2,16 kr) mepBOro NpoIMJIEHOBOTO IMOJIUMEpa
(PP1) mocne BucOpexmnra, n «HavampHas MFR> (230°C/2,16 kr)» mnpencrasnser MFR;
(230°C/2,16 kr) mepBoro mpornmiaeHoBoro momumepa (PP1) mepen BucOpekuHrom.
IIpeanoururensHo nepBbiii mpormneHoBblii nonumep (PP1) mpomen BucOpekunr c
cooTHoweHueM Bucobpekunra [koneunass MFR; (230°C/2,16 xr) / nauansHast MFR; (230°C/2,16
kr)] ot 5 nmo 25, roe «xoneunas MFR; (230°C/2,16 xr)» npencrasnser MFR, (230°C/2,16 xr)
roMOMoJiuMepa NpOMMIeHa mocie BHCOpekuHra, u «HadampHass MFR, (230°C/2,16 kr)»
npezacrasiasier MFR, (230°C/2,16 kr) romononuMepa mpomnuieHa nepen BucopekuHrom. bonee
MPEANOYTUTENBHO nepBelii npornwieHoBel  nomuMep (PP1) mpomen BucOpekwHr ¢
cooTHoIeHueM BucOpekunra [koneunass MFR, (230°C/2,16 kr) / nauansaas MFR; (230°C/2,16
kr)] ot 5 nmo 15, roe «xoneunas MFR; (230°C/2,16 xr)» npencrasnsier MFR, (230°C/2,16 xr)
neporo mnponwieHoBoro nojumepa (PP1) mnocne BucOpekunra, u «nHavdampHass MFR;
(230°C/2,16 xr)» mpencraBisier MFR, (230°C/2,16 xr) mepBOro mpoOMHJIEHOBOTO IMOJUMEPA
(PP1) nepen BUCOpEeKHHIOM.

Kak yka3aHo Bbllle, OHOW U3 XapaKTEPHUCTHK MEPBOro NmpomnmieHoBoro nomumepa (PP1)

SBJIIETCSI TO, 4YTO TepBblid mpomwieHoBblii monmumep (PP1) mpomen BUCOpEKHHT.

>
[IpennoyYTHTENbHBIMH CMELIMBAIOIIUMH yCTPOUCTBAMHE JUISI BHCOPEKUHIA SIBJISIOTCS KHUAEPHI
MEPUOANYECKOTO U HENPEPbIBHOTO AEMCTBUS, JBYXIIHEKOBbIE SKCTPYAEpPbl U OIHOLIHEKOBBIE
SKCTPYZEPHI CO CHELUANbHBIMU CEKLIUSIMU JIJIsI CMELINBAHUS U KOKHUIEPHL.

ITpu BuCOpekuHre mepBoro npomuieHoBoro noiumepa (PP1) 3a cyer HarpeBaHUs Win
npu Oojiee KOHTPOJHPYEMBIX YCJIOBUSX TMPH HCIHOJb30BAHUU TIEPEKHCH paclpenesieHue
moJsipHO# Maccel (MWD) cranoBuTcst Ooiee y3KUM, MOCKOJIbKY JUTHHHBIE MOJIEKYJISIPHBIE LIETTH
3HAYUTEIBHO JIETYE Pa3pyLIAKOTCsl WIH Pa3pe3aroTCs, W MOJsIpHas macca M CHMDKaercs,
coorsercTBeHHO, MFR; mnosbimaercs. Ilosenuenne MFR; yBennuuBaercsi ¢ yBelIHYEHUEM
KOJIMYECTBA UCIOJIb3yEMON NEPEKHUCH.

Taxoli BUCOpEKHHT, KaK MPaBWIIO, MPOBOAST MPH HUCIOJIB30BAHUU M3BECTHOIO CIOCO0a,
TaKOro Kak HCIHOJIb30BAHHUE MEPEKHUCU B KA4eCTBE CHUKAKOLIErO BSI3KOCTh areHra. TunudHble

CHIDKAIOIIHIE BSI3KOCTD areHThbl MIPENCTABJISIOT: 2,5-mumetnin-2,5-0uc(tpet. Oy THII-

nepokcu)rekcad (DHBP) (mampumep, B (opMe TBEpAOro BeleCTBA MOA TOPTOBOW MapKOH
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Luperox 101 u Trigonox 101), 2,5-numernn-2,5-6uc(tper.OyTmn-nepokcu)rekcua-3 (DYBP)
(Hanmpumep, B popme TBepIOro BemecTBa moxa Toprosoit Mmapkoi Luperox 130 u Trigonox 145),
nukymmi-niepokcun (DCUP) (nepokcun Luperox DC u Perkadox BC), nu-Tper.OyTun-nepokcun
(DTBP) (Hanmpumep, B popme TBEPIOTO BelecTBa 1o Toprosoit Mapkor Trigonox B u Luperox
Di), tper.Oytun-kymun-nepokcun (BCUP) (manpumep, B ¢opmMe TBEpAOro BeIIecTBA IOA
toprosoit Mapkoi Trigonox T u Luperox 801) u Ouc (Tper.OyTHIIIEPOKCH-H30MPOITHIT)OEH30T
(DIPP) (mampumep, B ¢opme TBepmoro BemecTBa mox ToproBoii mapkoi Perkadox 14S u
Luperox DC). Ilomxopsiue KONWYeCTBA MEPEKUCH Ul MCIIONB30BAHMA B CIOCOOE IO
HACTOSIIIEMY U300PETEHNIO B IPUHLIUIIE U3BECTHBI CIIEMAJIICTY B OOJNIACTH, TEXHUKH, K KOTOPOH
OTHOCUTCSI HACTOsALIlee N300pETeHUE, U JIETKO MOTYT OBITh PACCUMUTAHbI, UCXOAS U3 KOJINYECTBA
nepsoro nponuieHosoro nomuMepa (PP1), mogsepraemoro BucOpexunry, MFR; (230 °C/2,16
KI) 3Ha4YeHue AJsi mepBoro mnpomnuieHoBoro nojuMepa (PP1), moasepraemoro BUCOpEKHHTY, U
3aganHas nesnesas MFR; (230 °C/2,16 xr) nony4yaemoro npoaykra. COOTBETCTBEHHO, TUITHYHBIE
KOJINYeCTBA MEPEKUCHOro areHTa st Bucopekunra coctasisitor ot 0,005 no 0,7 mace.%, Gonee
npeanoututenbHo oT 0,01 mo 0,4 macc.% OT oOuero KoJIu4ecTBa MCIOIb3YEMOro MEePBOro
nponuieHoBoro nonumepa (PP1).

Kak mnpaBmio, BUCOpEKMHI B HACTOSIIEM H300pETEHUH MPOBOAAT B AKCTPYAEpE NpH
NOAXOASIINX YCIOBUSX U MOBBIMIEHHONH CKOPOCTH TEUEHMs paciuiaBa. B mpouecce BucOpeknHra
Henouku ¢ Oojyiee BBICOKOH MOJIIPHOM MAacCoWl HCXOOHOTO TMPOAyKTa pa3OUBAIOTCS
CTATHCTUYECKH 3HAYUTEJIBHO dYallle, Ye€M MOJIEKyJbl ¢ OoJiee HHU3KOH MOJIIPHONW MAacCOM, ¢
MOJIyYEHUEM B pe3yJibTaTe OOIIero YMEHbUICHHUs CPEIHEH MOJIEKYJISIPHOM MacChl U MOBBIIICHHSI
CKOPOCTH TE€UEHHE PacIlIaBa.

[epsriii mponmeHoBbIH nosmumep (PP1) mpeanodTuTenbHO MpencTaBisieT MOy YeHHBbIH
BUCOPEKUHIOM MepBbIi NpomnmwieHoBelid noixumMep (PP1), mpennmourntensHO BUCOPEKUHIOM C
HCIIOJIb30BAHNEM NIEPEKUCH.

JIOTIOTHUTEIBPHON XapaKTePUCTUKOM MepBOro npomnmieHosoro nojmMepa (PP1) sBnsercs
MaJioe KOJMYECTBO OLTHOOUHBIX BCTABOK MPOMHJIEHA B MIOJIMMEPHOM LIETIH, YTO YKAa3bIBAET HA TO,
YTO nepBbli nponmieHoBbli nomumep (PP1) monyvaror B mpucyTcTBuu karanusaropa Llurnepa-
Harra, npenmodrurensHo B pucyTCTBUH Katanu3aropa [{urnepa-Harra (ZN-C1), kak onucaHo
bonee moapodHo Hmxke. COOTBETCTBEHHO, TEPBbIH mpomwieHoBbl monumep (PP1)
MPEANOUYTUTENBHO TMPEACTABIsIeT XapaKTepU3YIOLIMICS MallbIM  KOJWYeCTBOM 2, 1-3puUTpo
peruonedexToB, To ecTh, paBHOe wiu MeHee 0,4 mon.%, Gosee MPeAnoYTUTENILHO PaBHOE WU
menee ueM 0,2 mon. %, Takoe kak He 6onee yem 0,1 Mo.%, Kak ONpeeieHO MPH UCIIOJIb30BAHUN
13C-AAMP  cnektpockonnu. B ogHOM 1O CymIecTBY MNPEANOYTUTEbHOM BapHaHTE

OCYLIECTBJIEHHsI HACTOALIEro n300peTeHus 2,1 -3puTpo perunonedekTsl He ONpenessFoTCs.
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IIpennournrensHO NepBbIi nponrieHOBRIH nonumep (PP1) xapakTepusyercsi JOBOJBHO
HU3KUM Ccozep’kaHheM (Qpakuuy, pacTtBopumoil B xosmomHoM kcmione (XCS), To ecTs,
comep:kaHueM (ppakium, pactBopuMoii B xonomHoM kcmione (XCS), menee 4,1 macc.%
CootBercTBeHHO, TmepBbIi  mponmieHoBeld monumep (PP1) mpenmouturensHO uMmeer
comepskaHueM (pakiuu, pacTBOpuMoil B xomonHoM kcujojie (XCS), B nmpenenax ot 1,0 no 4,0
macc.%, Oosee mpenmoutuTenbHO B mpexenax ot 2,0 mo 3,8 wmacc.%, eme Oonee
IPEANOUYTUTENBHO B Iipenenax ot 2,2 1o 3,5 macc.%.

KomnuectBo ¢paxuum, pactBopumoii B xonopHoM kcmnone (XCS), HOMOIHUTENBHO
yKa3bIBaeT Ha TO, YTO NepBbIi nponuieHosbldl nonumep (PP1) npennouturensHo mpencrasisier
CBOOOIHBIH OT KaKOTo-THOO 3JaCTOMEPHOrO MOJMMEPHOIO KOMIIOHEHTA, TAaKOrO KakK 3TUJIEH-
NPONMJIEHOBBIN KaydyK. Jlpyriumu cioBamu, nepsblii npornuieHoBsiii nomuMep (PP1) He nomxen
NPEACTaBIATh  reTepodasHblii  MONUMPONUIIEH, TO €CTh, CHCTEMY, COCTOSIIIYIO U3
MOJIUTIPOTIMJICHOBOW MATpHIbL, B KOTOPOH [ucmeprupoBaHa sniactoMmepHas ¢asa. Takue
CHCTEMbI XapaKTEePU3YIOTCS IOBOJBHO BBICOKMM COIep:KaHueM (pakuuu, pacTBOPUMON B
XOJIOIHOM KCHUJIOJIE.

KonnuecrBo ¢pakumy, pacrBopumoil B xojomHoM kcujone (XCS), DONONIHUTEIBHO
yKa3bIBaeT Ha TO, 4YTO MepBbIil nponuieHoBsli nonumMep (PP1) npeanoututenbHo HE COAEPKUT
AJIACTOMEpPHBIE (CO)MONMUMEpPDI, O0pasyrolue BKIIOUEHHs B KadecTBe BTOpOH (asbl aus
yJIyULIeHUsT MEXaHHMYeCKUX CBOWCTB. [lommMep, comepskaliuii 3acTOMEpPHBbIE (CO)IMONUMEPBI,
MOCKOJIbKY BCTaBKM BTOPOH (pa3pl HAmpOTHB  OyAyT Ha3bIBaThCsl TreTepodasHbIMH, U
NPEANOYTUTENIbHO HE SIBJIIFOTCS. YaCThIO HACTOsero uzobperenus. Ilpucyrcreue BTOphIX (a3
WIM TaK Ha3blBA€MbIX BKIIOUEHHUM MOXHO YBUAETb IPU HCIIOJNB30BAHUY, HampUMep,
MHUKPOCKOITIUU BBICOKOTO pa3pelIeHMs, TaKOH KaK 3JIEKTPOHHAs MHMKPOCKOIHUS WJIM aTOMHO-
CHJIOBAasl MHUKpPOCKOIWS, WJIH JIUHAMO-MEXaHH4YecKoro tepmudeckoro aHanusza (DMTA). B
YaCTHOCTH, TpU UCTONb30BaHUM DMTA MoskeT ObITh OMpeneNieHo MPUCYTCTBHE MYJIbTU(A3ZHOU
CTPYKTYPBI 32 CUeT HaJIU4Hs 110 MEHbIIIEH Mepe ABYX Pa3IMYHBIX TEMIEPATYp CTEKJIOBAHUS.

COOTBETCTBEHHO, TPEANOUTUTENBPHO TMepBbId mnponmieHoBbli nommmep (PP1) mo
HACTOSIIEMY H300PETEHHI0O HE HMEET TEeMIIePaTypy CTEKJIOBAHUS HIXKE - 30 °C,
NpeAnouTUTENBHO HIDKE -25 °C, Oonee mpeanourutensHo Huke -20 °C.

C npyroii cTOpOHBL, B OAHOM MPEANOUTUTENBHOM BapUaHTE OCYLIECTBJIEHUS HACTOSILErO
n3o0pereHust mepsblii npomnwieHoBbli noauMep (PP1) mo nHactosmemy H300peTeHHI0 MMeEeT
TEMIepaTypy CTEKJIOBaHUS B mpenenax oT -12 no 5 °C, Gonee npeArnodTUTENbHO B IpeAesax OT -
10 no 4 °C.

JIONOTHUTENBHO, TEPBBIA NponmieHoBblid nonumep (PP1) mpenmouturensHO SBIsETCS

KpUCTAJUIMYECKUM. lcronp3yemMblii B ONMCAHUM HACTOsIIEW NATEeHTHOM 3asBKU TEPMHUH
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«KPUCTAJUTMYECKHI» YKa3blBa€T HAa TO, YTO MEpBBIH mpornmieHoBbld nmomumep (PP1) umeer
JOCTATOYHO BBICOKYHO TeMIepatypy IuiaBieHus. COOTBETCTBEHHO, MEPBbI NPONMIEHOBBIN
nonmumep (PP1), yka3aHHbII B ONMCAHUM HACTOSILIEH TATEHTHOW 3asiBKH, SIBJISIETCS
KPUCTAJJIMUECKUM, €CJIM SICHO He Yyka3aHo uHoe. (CnenoBaTesnbHO, MEPBBbIM MPONUIIEHOBBIH
nogumep (PP1) mpeamodruTenbHO HMMeeT TeMIepaTypy IUIaBleHHs 1m, WU3MEPEeHHYI MpU
UCTIONB30BaHuN nuddupeHnanpHol ckanupyromei kanopumerpun (DSC), mo meHbiuel mepe
158 °C, Oonee mpeanoyTuTeNbHO MO MeHbler Mepe 160 °C, eme OoJiee MPEATOYTHTETBHO 10
Mmenbuieil Mepe 161 °C, takyto kak B npenenax ot 161 °C go 165 °C.

JIOTIOTHUTENBHO, TPEANOYTUTENBHO MepBblii npomuieHoBeli nmonumep (PP1) umeer
TeMIepaTypy Kpucraumzauuu Tc, U3MepeHHYH IpHU HCHOJIb30BaHUU AuUpUpPEHIHATBHON
ckanupytomeit kanopumerpun (DSC), pasuyro mwiu Oonee 110 °C, Gonee mpeanodYTUTETHHO B
npeznenax ot 110 go 128 °C, 6onee npeanouruTensHo B npeaenax ot 114 no 120 °C.

IIpennoururensHO MepBbli MponmieHoBelH noauMep (PP 1) nonydaror nonmuMepusanuen
IponujieHa B MNpUCYyTCcTBUU Karanusaropa ILlurnepa-Harra, kak ykasano Hiwke. boinee
NPEANOYTUTENIbHO  NepBbli npomieHoBblit nonmumep (PP1) mo Hacrosimemy u3o0pereHuro
HOJIy4ar0T CrocoOOM, ONMMCaHHBIM Oojiee MOIPOOHO HMXKE, MPU UCIOJNIb30BAHUN KaTaIH3aTOPa
Iurnepa-Harra.

IMeperiii  mpornunenoBeri  nojaumep (PP1)  mo  Hacrosmemy — u300peTeHHIo
MPEANOYTUTENBHO NIPECTABIISIET MOJyY€HHBIH B IPUCY TCTBUU:

(a) katanuzaropa Llurnepa-Harra (ZN-C1), conepxamero coenunenus (TC)
nepexonHoro Merauia rpymmel 4 - 6 IUPAC, coemunenne meramuta rpymnmel 2 (MC) wu
BHyTpeHHui noHop (ID);

(b)  HeoOs3arenmpHO cokaranmusaropa (Co), u

() HeoOs13aTenpHO BHemHero qonopa (ED).

IIpennoururenbHO nepBelii  mpormwieHoBbld  nmonumep  (PP1)  monmyuaror mpwu
UCTIOJIB30BAHUH CIOCO0A TMOCHENOBATEIbHON TMONMMEPH3alMY, KaK YKa3aHO Jajiee HUXKeE,
BKJIIOYAIOIIETO MO MEHbIIEH Mepe OIMH peakTop, Takue kak naBa peaktopa (R1) u (R2).
[IpennournrenbHO TepBbIi mpomwieHoBbI nomuMep (PP1) monywaroT B OmHOM peakTope
nonumepusarmu (R1).

Crioco® mosydeHus: roMomojMMepa NpONMJIeHa Hapsiny ¢ KaraiamsatopoMm Llurnepa-
Harra nanee OynyT onmucansl Oojiee mogpoOHO.

Peakrop nmommmepmsaumnu (R1) moker mpencraensate razodasusiii peakrop (GPR) umm
cycnensuonHbli peaktop (SR). I'azodasubii peaktop (GPR) mo Hacrosimemy wnzoOpereHHio
NPEANOYTUTENIBHO TMPENCTABISET PEAKTOP C TCEBIOOKIKEHHBIM CIIOEM, PEAKTOp € ObICTPBIM

NCEBAOOXKUKCHHBIM CJIOEM, PCAKTOP € HCIIOABUXKHBIM CJIOEM HUIJIH .]'II06y1-0 ux KOM6I/IHaLII/II'O.
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IIpennournrensHo  peakrop mnonumepusanuu (R1) mnpexncraBnser CycrneH3MOHHBIN
peakrop (SR) m MoxeT mpencraBisATh JIOO0H PEAKTOP HENPEPHIBHOIO NEHCTBUS WM MPOCTOU
peakTop C MEIIAJKOW NEePUOAMUYECKOro MAEWCTBHS, WJIM LUPKYJSIIHOHHBIA pEakTop A
NPOBENEHUs MMOJUMEPHU3ALH B MACCE WM B CyCIIeH3UU. B Macce - 03Ha4aeT nmojmmepus3auio B
pPeakIMOHHON cpene, BKIoUaromed mo meHbimed mepe 60 % (macca/macca) MoHOMepa. B
HACTOSIIIEM M300peTeHNH CyCHeH3HMOHHbIN peakTtop (SR) mpenmouturensHO npencraBiseT (A
MOJIMMEPHU3ALMH B Macce) NUPKYJSIIHOHHbIN peakTop (LR).

Bropoii peakTop nomumepusaimu (R2) u moboit mocienyomuii peakTop, B Cliydae ero
NPUCYTCTBUS, MPEANOYTUTENBHO TMPEACTaBIsieT Tra30(a3Hblii  peakTop (GPR). Takue
razodasueie peakropbl (GPR) moryT mpencraBisiTe JrOObIE PEaKTOPBI € MEXAHUYECKUM
nepeMeInBaHueM WM PEaKTOPbI C NICEBIOOKIKEHHBIM citoeM. [IpeanouturenpHo razodasHbie
peakropbl (GPR) BKIIOWAIOT peakTop C TICEBAOOXKM)KEHHBIM CIIOEM C MEXaHUYECKHM
nepeMelnBaHueM CO CKOPOCTBIO TMOTOKa rasa 1o MeHbinedd wmepe 0,2  M/CekyHAy.
CnemoBarenbHO, TOHSTHO, 4YTO ra3oQa3Hbli  pPEaKTOp  MPEACTABISIET  PEeakTop ¢
TICEBJIOOKIKEHHBIM CJIOEM IPEANOUTUTENBHO C MEXaHUUECKONW MEIIajKoil.

B cnydae, ecnu mnpuCyTCTBYyeT, B JIOOOH TOCHEAYIOIIMN pPEAKTOpP TOMOIOJIUMED
NpONUJIEHa NNepBOro peakropa noauMepusanuu (R1) npeanodTuTenbHO HANPSMYIO TTOAAETCS BO
BTOpOU peakrop nmonumepusaiun (R2), To ects B (mepsbiii) razodaszusiii peaktop (GPR1), 6e3
cragun MraoBenHoro ucnapenusi (flash step) mexxny craaumsvu. Takol Tunm nmpsiMod mojadu
ommucan B EP 887379 A, EP 887380 A, EP 887381 A u EP 991684 A. Hcnonb3yembiii B
ONMUCAHUM HACTOSILEH MATEHTHOW 3asBKM TEPMHUH «IpsiMasi MOAa4a» OTHOCUTCS K CIOCOOY,
KOTZa COmep:kuMoe rmepBoro peakropa mnoimumepmsammu (R1), To ectb mepBoro
UpKysuuoHHoro peakropa (LR), momaroT HEMOCPeACTBEHHO HA CIEAYIOMIYIO CTaaHI0 B
ra3oasHelil peakTop.

B kadyecTBe anmbTepHATHBBL, TOMOIOJMMEpP NPOMHIEHA W3 TMEPBOr0 PeakTopa
nonumepusaimn (R1), Oonee nmpennoyTHTENHHO NMOJMMEPHAst CYCHEH3HsI U3 [UPKYJISILIUOHHOTO
peakropa (LR), Taxke MOkeT ObITh HaIlpaBJieHAa HA CTAMI0O MTHOBEHHOT'O MCTIAPEHUS WIIN Yepes3
IOTIOJHUTENBHYO CTaOUI0 KOHLEHTPHPOBAHMS Tiepea TMojaueli BO BTOPOH  peakTop
nonumepusaimu (R2), To ects, B razodasnsiii peaktop (GPR). CooTBeTCTBEHHO, UCTIOB3YEMBbIH
B OIMCAHWU HACTOSIICH NMAaTEHTHOH 3asiBKH TEPMUH «HETpsiMasi oZada» OTHOCUTCS K CIIOCO0Y,
IpU KOTOPOM CONEp’KUMOE TMepBoro peakropa noiuMepmsaunu (R1), mupkyasimoHHOrO
peakropa (LR), TO ecTh MOTMMEPHYIO CYCIIEH3HIO, TOAIOT BO BTOPOH PEAKTOP MOJHMEPH3aLHH
(R2), B (mepsbrii) razodaszneiii peakrop (GPR1), mpm wHCMONB30BaHMM YCTPOWCTBA IS
OTHENICHHUs] PEAKLUMOHHON Cpeapl, M pPEAaKUHOHHYK CpeAy YAASIoT W3 YCTPOHCTBA IS

OTACJICHUA B BUAC Ira3a.



18

OpnHako, mnpennmoyTHTeNbHO npornuiaeHoBbld nomuMep (PP1) momyuator B omHOM
peakrope, TO ecThb, peakrope nojmumepmsanmu (R1) mnpencrapnsromeM LUPKYISILUOHHBIN
peaxrop (LR).

Ecnu tpebyercs, To nepen cycneH3noHHbIM peakTopoM (SR), TO ecTh, IHMPKYIALUOHHBIM
peaktopoMm (LR), pasmMemaroT peakTop npeaBapUTeIbHON MOJMMEPU3ALINH.

Karammzarop Ilurnepa-Harra momaror B mepBblii peakrop nommmepusauuu (R1). B
cilydae, KOrja B CHocoOe TakKe HCHOJB3YIOT CTAAMIO0 IMPEIBAPUTENIbHOW NOJMMEPH3alHY,
NPEANOYTUTENbHO Bech Katanusarop Llurnepa-HaTtra mopmaroT B peakTrop mpenBapUTEIbHOMN
NOJIMMEpHU3alMi.  3aTeM MNPOAYKT  IPEeNBAPUTENIbHON  IMOJMMEPH3aLUH, COAEpKAIIUN
katanusaropa Llurnepa-Harra, nepemernaror B nepBbiii peakrop noiaumepuzaunu (R1).

IIpennoyrurenbHbIIT MHOIOCTaIUIHBIN CIIOCO0 MPEACTABIISIET CIIOCO0 K LUPKYJISLIHOHHO-
ra3oasHelity, Takol kak npemioxeHHbiii Borealis A/S, Denmark (u3BeCTHBIH, Kak TEXHOJOTHS
BORSTAR®), onucanHbIi, HanpuMep, B TATEHTHON NIuTepaType, Takoi kak EP 0 887 379, WO
92/12182, WO 2004/000899, WO 2004/111095, WO 99/24478, WO 99/24479 wmu B WO
00/68315.

OcobeHHO XOpolIne pes3yJbTaThl JOCTHTAIOTCS B Cilydae TINATEJIBbHOro mnoadopa
TEMIEepaTyp B peakTopax.

COOTBETCTBEHHO, TPENNOYTUTENBbHO pabouast TeMmmepaTrypa B TIE€PBOM pEaKTope
nonumepuzaiu (R1) cocraBisier B mpenenax or 62 mo 90 °C, Oojee MPeAnoOYTUTESHHO B
npenenax ot 65 1o 85 °C, eme Oonee npeaNOYTUTENBHO B npeaenax ot 67 no 83 °C.

Kak mnpaBuno, naenenue B peakrope mnomumepusauun (R1), mpeamodtutensHO B
mupkysnuoHHoM  peaktope (LR), cocrasisier B mpenenax ot 20 no 80 Oap, mpeanouTHTEIbHO
ot 30 mo 70 Gap, Takoe Kak oT 35 mo 65 Oap.

[IpennoyTuTenbHO AT KOHTPOJST MOJEKYJSIPHOM MAacChl, TO €CThb CKOPOCTH TEYECHHUS
pacriaBa MFR2, B kaxabIil peakTop NOJUMEPU3ALINHU MTOJAI0T BOJAOPO.

[IpennournrenbHO cpeaHee Bpemsi mpeObIBaHUSI B peakropax monuMepuzauuu (R1) u
(R2) orHocuTenbHO mnutenbHOE. Kak mpaBuiio, cpenaHee BpeMs npeObiBaHUs (T) OMPENeNsIOT,
KaK COOTHOLIeHHe OObeMa peakiuoHHOH cMmecu (VR) K OOBEMHON CKOPOCTHM BBIXOHIA W3
peaxtopa (Qo) (To ectb Vr/Qo), TO ecth T = VR/Qo [T = VrR/Qo]. B cnyuae mupkyIssinOHHOTO
peakTopa, o0beM peakiuoHHOH cMecH (VR) paBeH 00beMy peakTopa.

CootBeTcTBeHHO, cpenHee Bpems mnpeObBaHus (1) B peakrope monumepuszauuu (R1)
NPEANOYTUTENIbHO COCTAaBJISIET MO MEHbLIeH Mepe 15 MuHyT, Ooyiee MPEONOYTHTENBHO B
npenenax or 15 go 90 muHyT, eme Ooiee MpennodTUTeNbHO B mpeaenax ot 20 no 80 MuHYT,
Taxkoe Kak B npeaenax oTr 24 1o 60 MUHYT.

Kak ykazaHo Bbile, cHnoco® MO HACTOSIIEMYy W300PETEHHI0 MOXET BKIIFOUATh
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JOTOJHUTENBHO K (OCHOBHOH) TOJNMMEPU3ALUH TOMOIIOJMMEpPAa TPOMWIEHA B PEaKToOpe
nojuMmepuzaimn (R1) mpenmecTByOmy0 UM NMPEeIBAPUTENbHYIO MOJMMEPU3ALIIO B PEAKTOPE
npeaBaputenpbHold monuMepuzaumu  (PR) 1Mo TeXHONOrMYecKOW JWHUHM BBIIIE PEAKTopa
nonumepuzamu (R1).

B peakrope mpensaputenbHoil monmMepmzaunu (PR) momyuaror mommmporunen (Pre-
PP). IlpenBapurenpHy0 MONUMEPU3ALMIO MPOBOMSAT B MPUCYTCTBUM Kartaimu3artopa Lluriepa-
Harra. CormacHo 3TOMy BapuaHTy BOIUIOLIEHHS HACTOSIIEr0 M300pETeHUs KaTajau3aTop
Hurnepa-Harra, cokaranuzatop (Co) wu BHemnwmii noHop (ED) - Bce BBOmAT Ha craguu
npeaBapuTeNbHOll nonmuMepusanuu. OAHAKO 3TO HE HCKIOYAaeT BO3MOXKHOCTH TOrO, 4YTO Ha
Oonee mo3nHell craguM B IMpoLecce MOJMMEPH3alMU NOOABISIOT, HANPUMEp, JOMOJHUTEIBHO
cokaranuzarop (Co) n/unu BHemHuii noHop (ED), nanpumep, B nepsbiii peaktop (R1). B oqHOoM
BapUaHTe BOIUIOLIEHUS HAaCTOsIIero n3odperenus karanuzarop Llurnepa-Harra, cokaranuzaTop
(Co) u BHemnuii noHOp (ED) n106aBisifOT TONBKO B PEAKTOP MPEABAPUTEIBHON MOJMMEPU3ALIIH
(PR), eciu mpoBOAAT NpeaBapUTEIbHYIO MOJTHMMEPU3ALHIO.

Kax npaBuso, peakuuoo npenBapuTeNbHON MOIMMEPU3ALUU IPOBOAAT MIPU TEMIEpaType
ot 0 no 60 °C, npeanoururensHo ot 15 1o 50 °C u Gonee npeanoururensHo ot 20 no 45 °C.

JaBneHue B peaxkTope NPEABAPUTEIbHOW MNOJUMEPU3ALMM HE SIBJSETCS KPUTUYHBIM
NIOKAa3aTeJieM, HO JIOJDKHO OBITh TOCTATOYHO BBICOKMM ISl MOJJIEPIKAHUS PEAKIIHOHHOH CMECH B
suakoi paze. CrnemoBarenbHO, naBjaeHne MOkeT coctaBiisite oT 20 mo 100 Gap, Hampumep, OT
30 no 70 Gap.

B  mpemnoyruTenbHOM — BapHaHTE — BOIUIOIIEHHMS — HACTOSILIEro  HM300peTeHHus
MPEeIBAPUTENbHYI0 MOJUMEPU3aLUI0 MPOBOAIT Kak MOJUMEPHU3ALUI0 CYCIIEH3UH B Macce B
JKUJIKOM TIpOMIJIEHEe, TO €CTb JKuAKas (pa3a IJIABHBIM O0pa3oM COAEPIKUT MPOMWIEH C
HeoOsI3aTeNTbHBIMH MHEPTHBIMU KOMIIOHEHTAMH, PACTBOPEHHBIMH B HEM. JlOMONHUTENBHO,
COMJIACHO  HACTOALIEMY HW300pPETEHHIO  OCYINECTBJIIIOT — IMOJa4yy OSTWJIEHA BO  BpeMs
MpeaBapUTENbHON MOIMMepU3aLiY, KaK YKa3aHO BBILIE.

Taxke Ha CTaguy TPENBAPUTEIBHON MOJMMEPH3aLUHA BO3MOXKHO HO0ABIEHHE IPYIHX
KOMIOHEHTOB. COOTBETCTBEHHO, Ha CTaAMM IPENBAPUTENBHON MOJMMEPU3ALUU TaKXKe MOXET
OBITH BBEIEH BOJOPON IUII KOHTPOJS MOJIEKYJSIpHOW Maccel moyumnporuiera (Pre-PP), kak
U3BECTHO CHEIMAIHCTY B OOJACTH TEXHHWKH, K KOTOPOH OTHOCHTCSl HACTOsIIee M300pEeTeHue.
JIOTIONHUTENBHO, Ul MPEAOTBPAIleHUsl aAre3uy 4acTUll APYyTr C APYTOM U CTEHKAMHU peakTopa
MOTyT ObITh OOABJIEHBI AHTUCTATUYECKHE TOOABKH.

TouHBIN KOHTPOJIb YCJIOBHI NPEABAPUTENBHON MOJIUMEPU3ALUN U NTAPAMETPOB PEAKLIUU
HAXOIUTCS B KOMIETEHLH CIEUAINCTA B OOJIACTH TEXHHUKH, K KOTOPOH OTHOCHUTCSI HACTOSIIEE

nu3o0pereHue.
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B Buay ykasaHHBIX BbIIIE€ YCJIOBHHM MpoLiecCa MPEABAPUTENBHON MONIMMEPHU3ALUU B
peakrope mpensapurenbHoi nonumepusanun (PR) mpemnoururensHo momyvaror cmech (MI)
kartanm3aropa Llurnepa-Harra wu momumnpornunena (Pre-PP). IlpeamodrurensHO KaTtamu3aTop
Hurnepa-Hatra  (ToHKO) mucneprupoBad B mnojunporuiene (Pre-PP). JIpyrumu cioBamuy,
yacTuubl  katanusatopa Llurnepa-Harra, BBEOEHHOrO B  pEaKkTOp MPEABAPUTEIBHON
nonumepuzaimu (PR), pacmerusirorcss Ha Oonee Menkue (parMeHThl, KOTOPbIE PaBHOMEPHO
pacipeneneHsl B pactymem mnojunporieHe (Pre-PP). Pasmepsl BBOAMMBIX YacTHIl
karanu3aropa Ilurnepa-Harra Hapsily C TONy4YeHHbIMM (parMeHTaMu HE HMEOT
CYLIECTBEHHOIO 3HAuYeHMsI MAJsl HACTOSINEro H300peTeHUs W HaXOAATCS B KOMIIETEHLUH
CrieLMaIncTa B 00J1aCTH TEXHUKH, K KOTOPOI OTHOCHUTCSI HACTOsIIEe H300peTeHne.

Kak yka3aHo Bblll€, B Cllyuyae, €CIM IMPOBOASAT MPEIBAPUTENIBHYIO MOJUMEPU3ALNIO, TO
1oCJI€ yKa3aHHOW IpeaBapuUTeNbHON nonumepusaiun  cmech (MI) karanusaropa Llurnepa-
Harra u nomunponuineHa (Pre-PP), mnonydeHHyr0o B peakrope NpenBapUTEIbHOMN
nonmumepusaimu (PR), momator B mepseiii peakrop (R1). Kak mpaBuio, ofmee KOJHYECTBO
noyunpornuieHa (Pre-PP) B koHeuHom mnonunponmnene (PP) nocratoyHo HM3KOe, W, Kak
NpaBUJIO, cocTaBisier He Oonee yem 5,0 macc.%, Oonee mpeamnouTuTenbHO He Oonee yem 5,0
macc.%, Oonee mpeamnodTuTesibHO He Oonee yem 4,0 macc.%, eme Oojiee MPEANOUTUTENIHHO B
npenenax ot 0,5 no 4,0 macc.%, Takoe kak B npenenax ot 1,0 no 3,0 macc.%.

B cnydae, korma He MPOBOAAT MPENBAPUTEIBHYIO MOJMMEPU3ALIUIO, TPOMUWIEH U IPyTHe
UHTPEIUEHTHI, TaKhe Kak Katainu3atop Llurnepa-Harra, HanmpsiMyro MOAAIOT B MEPBBIH peakTop
nonumepuszaruu (R1).

COOTBETCTBEHHO,  TOMOIOJUMEpP  MPOMWIEHA  MPEANOYTUTEIBHO  MPENCTABISET
MIOJIy YeHHBIH CIOCOOOM, BKITFOUAOLINM CJIEAYIOLIHE CTaANU TPU YKA3aHHBIX BbIIIE YCIOBUSX:

(a) B mepBoM peaktope nonumepusanuu (R1), To ecTh B LIUPKYISALUOHHOM PEaKToOpe
(LR), moauMepH3yIOT MPOMUIIEH C TIOJIyUYE€HHEM MEPBOTo MpomuieHoBoro noimumepa (PP1).

VYKa3aHHYIO BbIlIE€ CTAAUIO MPEABAPUTEIBHON MOJUMEPU3ALIUN POBOAAT Nepes CTaauei
(a).

B ykxazanHOM BbIlIEe criocoOe Uit MOJMy4YeHHs TIepBOro npomnuieHoBoro nojaumepa (PP1)
ucnoyb3yroT karamusarop Llurmepa-Harra (ZN-C1). Orot karamusarop Llurnepa-Harra (ZN-
C1) moxer mpencrasJisiTh 1000 crepeocnennduyeckuii karamusarop Llurnepa-Harra (ZN-C1)
U TIONIUMEPU3ALNN TPONMJICHA, KOTOPBIH  NPEANOUTHUTENBbHO CIOCOOEH KaTaJlu3HpOBATH
MOJUMEPU3ALIUI0 U COMOJUMEPU3ALIUI0 MPOMUIEHA U COMOHOMEPOB no fasjieHueM ot 500 mo
10000 xIla, mo cymectBy ot 2500 no 8000 kIla, u mpu Temmneparype ot 40 mo 110°C, mo
cymectBy ot 60 go 110°C.

IMpennoururensHo katamuzatop L{urnepa-Harra (ZN-C1) BjIFO4aeT KaTaiu3aTtop THIIA
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Hurnepa-Harra, BKIIOUArOmMii KOMIIOHEHT BHYTPEHHErO JOHOPA, KOTOPBIH MOXKET OBbITh
UCTIONB30BaH TMPH  BBICOKOTeMIepaTtypHor mnonumepusanun  80°C  wumm  Oonee.  Takoit
katamm3atop Llurnepa-Harra (ZN-C1) ¢ BBICOKMM BBIXOIOM MOXKET COIEpPKaThb CYKIIMHAT,
npoctoil nuadup, Pranar ¥ aHAIOTMYHOE UM WJIM UX CMECH B KaueCTBE BHYTPEHHErO JOHOpa
(ID) u npencrasisier, HarpuMep, KoMMepdeckn noctynHeld ot LyondellBasell mox Toprosoii
mapkoit Avant ZN. Ilpumepamu cepuit Avant ZN sBisitoress Avant ZN 126 u Avant ZN 168.
Avant ZN 126 npencrasnsier karanuzatop Lurnepa-Harra ¢ 3,5 macc.% TuTaHa u coequHeHue
pocTOoro au3(pupa B KaueCTBe BHYTPEHHETO JOHOPA 3JIEKTPOHOB, KOMMEPYECKU JOCTYITHBIN OT
LyondellBasell. Avant ZN 168 npencrasisier katanuzarop L{urnepa-Hatra ¢ 2,6 macc.% turana
U COENMHEHUE CyKLMHAaTa B KadeCTBe BHYTPEHHErO JOHOPAa 3JIEKTPOHOB, KOMMEPYECKH
noctynHelii ot LyondellBaselll. [JlomonnutenpHsiM mpumepom cepuit Avant ZN sBisieTcs
katanuzatop ZN180M ot LyondellBasell.

JlonomHUTENbHbIE MOAXONAINME  KaTaJu3aTopbl OMHUCaHbL, Hampumep, B WO
2012/007430, EP2610271, EP261027 u EP2610272.

IIpennoururensHo kartanusatop Llurnepa-Harra (ZN-C1) ucnonb3yroT B COYETAaHUH C
COKATaJIM3aTOPOM Ha OCHOBE AJKMJIbHBIX COEIMHEHUH AJTIOMUHMS M HEOOs3aTeIbHO BHELTHUMHU
JOHOPaMH.

B kadecTBe DONOJIHUTEIHPHOTO KOMIIOHEHTa B CHOCO0E MONMMEPHU3ALNHY 110 HACTOSIIEMY
n300pEeTEeHNI0 NPEANOYTUTENbHO NpUCyTcTBYeT BHemHui noHop (ED). IMoxxopsinue BHEUIHME
noHope! (ED) BKIIFOYAIOT OnpeneseHHble CHIIaHbIL, MPOCThIe 3(QUPBI, CIOKHBIE S(PUPBI, AMHHBI,
KETOHbI, TE€TEPOLMKINYECKUE COEAMHEHHs W HX cMecu. [lo CyliecTBy NpennoyYTHTEIbHO

npuUMeHeHne criaHoB. Hanbonee npeanodTuTebHO MPUMEHEHNE CHIIAHOB ¢ 001Iel hopmyJioi

»RgSi(OR)i4-p-g)

roe R?, R® u R® 0603HauaeT yrieBOmOPOIHBIA PAMUKAJ, B YACTHOCTH AJKHIBHYIO HIIH
LUKJIOAKUIIBHYIO TPYTITy, U TJIe P | ( SBJSTFOTCS YUCIaMH B nipeaenax ot 0 1o 3, a cymma p + q
cocTapsieT pasHyio umn meree 3. R% R® u R MoryT 6bITh BHIOpaHbI HE3ABHCUMO APYT OT APyTa
U MOTYyT TMpPEACTABISATh WACHTHUYHbIE WM OTiIndaromuecs. KOHKpeTHble NpUMephl TaKUX
CHJIAHOB NPEACTABISIFOT (TperOyTnn)2Si(OCH3),, (umknorexcwn)(meTin) Si(OCH3)o,

(pernmn); Si(OCH3), u (uuknonenTin )2Si(OCH3),, nnu ¢ obmeit popmynoit

Si(OCH,CHs)s(NR°R*),

rae R3 u R4 MOTYT MNPEACTABJIATD UACHTUYHBIC WA OTJIMYAKOIIUECA YTJTICBOAOPOAHBIC
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rpynmsl ¢ oT 1 1o 12 atomamu yrieponaa.

R* u R* Moryr 6biTb He3aBHUCMMO BbIOpaHBI U3 TPYIIBI, COCTOSIIEN M3 TUHEHHBIX
anuaTudecKkux YTJIEBONOPOAHBIX coenuHeHui ¢ oT 1 g0 12 aromMoB, pa3BETBICHHBIX
anuaTUIecKux WUIN apOMaTUYECKUX YIIIEBOJOPONHBIX coenuHeHuit ¢ or 1 no 12 aromamu u
LUKINYECKUX anu(aTudeckux YTriIeBOAOPOAHbIX coenuHeHnid ¢ or 1 mo 12 aromamu. Ilo
CYIECTBY MNpPEeANnouTUTENbHO, uToObl R’ um R* Obuin HesaBHCMMO BbIOpaHbI M3 TPy,
COCTOALIEH M3 METWIa, O5TWIA, N-IPONMia, n-OyTHia, OKTWIA, AEKAHWJA, W3OMPOIHIIA,
n300yTHJIa, U30NIEHTUIIA, TPEeTOYTHIIA, TPETAMIIIA, HEONIEHTIIA, [IUKIONEHTHIA, [IUKIOTeKCUIIa,
METHJILIUKJIONEHTHIIA U IUKJIOTeNTHIIA.

Bonee mnpennourutenbHo o6a R' u R? mpencraBisitioT uaeHTHUHBIE, ele Oonee
npennoutuTenbHo oba R? u R* npencrapstor sTunosyro rpymmy.

ITo CYyLIECTBY IpPENNOYTUTENbHBIMA BHEIIHUMH gaoHopamu (ED) sBistrorcs
JAULUKIJIONIEHTHIIAMMETOKCUCUIIAHOBBII JIOHOP (D-noHop) 10 31
LUKJIOTeKCUIIMETIIIINMETOKCUCUIIAaHOBBIHN TOHOP (C-10HOpOM).

HononnurenbHo Kk karanmuzaropy Llurmepa-Harra (ZN-C) u  HeoOs3aTesbHOMY
BHeinHeMy gnoHOpy (ED) moxker ObITh HCIONB30BaH CoOKaTaiu3atop. IlIpeamodruTtenbHO
COKaTaJMU3aTop MpeACTaBisier coenuHeHue rpymmbl 13 mepuommueckor Tabmuubl (IUPAC)
(UIOTTAK), Hanpumep, aJIOMUHHUMOPTaHMYECKOE COEAMHEHHWE, TaKoe KaKk  COEJUHEHUE
AMIOMUHUS, TAaKO€ KaK aJKWIbHOE COCIUHEHHE aJIOMHHUS, TaJIOTEHUIHOE COEAMHEHUE
ATIOMUHUSL WM QIKWITAJIOTEHUTHOE COeAMHEeHue amioMHuHUSA. COOTBETCTBEHHO, B OIHOM
KOHKPETHOM BapHWaHTe BOIUIOUIEHHUS HACTOsmero wu3odperenuss cokaranusatop (Co)
MIPEACTABJISIET TPUATIKUJIATTFOMUHUIM, TaKOU KaK TPUSTUTIATIOMUHUN (TEAL),
TVATTKUTATFOMIHUNA-XJIOPH] FUTH aJTIKUJIATFOMUHUNA-XJIOPU HJTH UX CMECH. B OTHOM KOHKpEeTHOM
BapUAHTE BOIUIOIIEHUSI HACTOsIero wu3o0pereHuss cokaranusatop (Co) mpexncrasnser
tpuaTunamomunuii (TEAL).

[IpennoyTuTeNbHO TIIATEIHPHO BRIOMPAETCS COOTHOLICHHE Mexay cokaTanusaTopoM (Co)
u BHemHUM JoHOpoM (ED) [Co/ED] w/unu coorHomeHue Mexny cokatanusatopom (Co) u
nepexoaHbiM MetajuioMm (TM) [Co/TM].

CoOTBETCTBEHHO,

(a)  MomspHoe cootHomenne cokatanmuzaropa (Co) k BHemHemy poHopy (ED)
[Co/ED] nomKkHO COCTaBIISATh B MpeAesax oT 5 10 45, mpeanouTUTeNbHO B Mpeaeiax ot 5 no 35,
OoJee MPeAnoUTUTENBHO B TIpeaenax ot 5 o 25;

U He0Os3aTeNBbHO

(b)  wmomsproe coorHomeHue cokaramusaropa (Co) k coemunenmto Ttutana (TC)

[Co/TC] nomxkHO cocTaBisTh B mpeneiax oT Boime 80 1o S00, mpeArnovTUTeIbHO B Ipeaesiax oOT
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90 no 350, eme Oonee mpeanoYTUTENBHO B peaenax ot 100 go 300.
[IpenmodTuTeTbHO COOTHOLIEHHE Mexay cokarajiu3aTtopoM (Co) U BHEIIHUM JTOHOPOM
(ED) [Co/ED] w/unu cooTHowmeHne Mexnay cokartanuzatopoM (Co) U mepexomHbIM METalIoM

(TM) [Co/TM] nomkHO OBITH TIHATENBHO BHIOPAHO.

Bropoit nponunenossiit monumep (PP2)

Bropoit nponunenosslit nomMep (PP2) npennourutenbHO UMEET YMEPEHHYI0 CKOPOCTh
TedeHus: pacniaBa. COOTBETCTBEHHO, NMpPENNOUYTUTENBHO CKOPOCTb TedeHus pacmiasa MFRj
(230 °C, 2,16 xr), xak ompezneneHo cornacHo ISO 1133, BTOporo mponuieHoOBOro mojauMepa
(PP2) cocraBnsier B mpenenax ot 20,0 mo 150,0 r/10 muHyT, Oosee NpenNOYTHTENBHO B
npenenax ot 40,0 no 120,0 r/10 munyT, emme Oonee MPeaNOYTUTENBHO B mpeaenax ot 60,0 mo
90,0 r/10 MUHYT.

IIpennoururenbHO BTOpOH mponuieHoBbld nonumep (PP2) xapakrepusyercst JOBOJIBHO
HU3KUM COJIEepKaHHeM (Qpakuuu, pacTBOpUMOil B xosomHoM kcujoje (XCS), To ecTs,
comep:kaHueM (Qpakuuu, pactBopumMoi B xosogHoM kcuione (XCS) menee 4,1 wmacc.%
CooTBeTcTBEHHO, BTOPOI nponuieHoBbId nonumep (PP2) nmeer npeanoutuTensHO conepikaHue
¢bpakuuu, pactBopuMoii B xonoaHoM kcuioie (XCS) B mpenenax ot 1,0 no 4,0 macc.%, Gonee
MPEaNOYTUTENbHO B npenesax ot 2,0 no 3,8 macc.%, erie Oojiee MpearnouTUTENBHO B ITpeaeiax
ot 2,2 1o 3,5 macc.%.

CrnenoBarenbHO,  AQHAJIOTMYHO  TNEepBOMY  mpommieHoBomy — monumepy — (PP1),
NPEANOYTUTENIbHO BTOpOH mnponuieHoBblii nomumep (PP2) cBobomen ot  kakoro-nnbo
3J1aCTOMEPHOIr0 KOMIIOHEHTa. B 3TOM OTHOIIEHHH AenaeTcsl CChlIKAa Ha MPUBEIEHHBbIE BBILIE
oTnpeneneHus.

COOTBETCTBEHHO, TPEANOYTUTENILHO BTOPOHW mpommieHoBbld momumep (PP2) mo
HACTOSIIEMY HM300pETEHHI0O HE HMEET TEeMIIEPaTypy CTEKJIOBAHUS HIKE - 30 °C,
NpeAnouTUTENbHO HIDKe -25 °C, Gonee mpeanourutensHo Huke -20 °C.

C npyroii cTOpOHBL, B OAHOM MPEANOUYTUTENILHOM BapUAHTE OCYIIECTBJIEHUS] HACTOALIErO
n3o0pereHust BTOpod mpommieHoBblii noiuMep (PP2) mo Hacrosimemy H300peTeHHIO UMeEeT
TEMIEepaTypy CTEKJIOBaHUS B mpenenax oT -12 no 5 °C, Gonee npeArnodTUTENbHO B IpeAesax OT -
10 no 4 °C.

JIOTIOTHUTENBHO,  MPEANOYTUTENbHO  BTOpPOH  mpomwieHoBblii  momumep  (PP2)
MpeACTaBIsIeT KPUCTAJUIMYECKUH TOMOIIOJIMMED MpONuiieHa. B OTHOLIEHNH HCHOJBb3yeMOro B
OMMCAaHUU HACTOsIEH MAaTEeHTHON 3asBKU TE€PMMHA «KPUCTAJIJIMUYECKUN» JAeNlaeTcs CCbUIKa Ha

NpUBEIEHHOE BbIme omnpeneneHue. CienoBaTenbHO, BTOPOH mpommieHoBbld monumep (PP2),
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MPEANOUYTUTENBHO HMEET TeMIepaTypy IUIaBieHuss Tm, HW3MepeHHYI0 MpU HCIOJb30BaHUU
midduperunanpaoil ckanupyromeii kanopumerpun (DSC), no mensmeii mepe 158 °C, Oomnee
NPEANOYTUTENBHO 1o MeHblIel Mepe 160 °C, eme Oonee MPeArnoUTUTENBHO 0 MEHbLIEH Mepe
161 °C, Takyro kak B npeaenax ot 161 °C no 165 °C.

JIOTIOTHUTENBHO, MPENNOYTHTEIBHO BTOPOW mpomuieHoBblii monumep (PP2) umeer
TeMIepaTypy Kpucraumzauun Tc, M3MepeHHYH IpH HCHOJIb30BaHUU AupUpPEeHIIHATBHON
ckanupyromeit kanopumerpun (DSC), pasuyro mwiu 6onee 108 °C, Gosee mpeAnoYTUTETHHO B
npenenax ot 110 no 128 °C, Sonee npennoututensHO B npeaenax ot 112 go 120 °C.

IIpennoururensHo BTOpPOI MpornuieHoBeld nonumep (PP2) monyyaror nonmumepusarpei
MPONWJIEHAa B MPUCYTCTBUM Katanusaropa Llurnepa-Hatra. bornee nmpeamnodrurenbHO BTOPOU
nponmieHoBbli nonumep (PP2) mo Hacrosimemy H300peTeHHIO MOJYy4aroT CrocoOboM mpu
UCIIONb30BaHUU KaTanusatopa Lurnepa-Harra.

Jlnst monyuyeHus: BTOpOro npomnuieHosoro nonguMepa (PP2) moker ObITh MCIIONB30BAaH
ciocod monmumepu3auuu u karanusarop Llurnepa-Hartra, ommcaHHble BbIle Ui IEPBOTO
npornmieHosoro nojmumepa (PP1). CnenoBarenbHo, nenaercst CChlIKa Ha COCOO M KaTainu3aTop

urnepa-Harra, onucanHbie BbIlle, AJis1 IEPBOTO MPOMIIeHOBOro nonumepa (PP1).

Tpernit nponuneHosslit monumep (PP3)

Tpernit nponuneHosbiii nmonumep (PP3) mpeamodTuTeNbHO MMEET CKOPOCTh TEYESHHUS
pacmuaBa MFR, (230 °C, 2,16 xr), xak onpeneneHo cornacHo ISO 1133, B mpenenax ot 0,1 mo
50,0 /10 munyT, Gonee npennoututeabHO B mpeaenax ot 1,0 no 30,0 r/10 munyT, emme Oonee
npeanouTuTeNbHO B nipenenax ot 10,0 no 28,0 r/10 MuHyT.

Taxke mpeanodTUTeNbHO TpeTudl mpommieHoBbld nojmmep (PP3) mmeer noBosbHO
HHU3KOE copiepkaHue (ppakuuy, pacTBOPUMOM B XoogHoM kcrtodie (XCS), To ecth, coneprkaHme
¢bpakuu, pacrBopuMmoili B xojomHoM kcwione (XCS) cocraBnser menee 4,1 wmacc.%
CootBeTcTBEeHHO, TpeTuii mponuieHoBeli nomuMep (PP3) npeamouturensHO nMeeT copepkaHue
¢bpaxiuu, pacresopumoii B xonoaaoM kcmone (XCS), B mpenenax ot 1,0 no 4,0 macc.%, Gonee
NPEANOYTUTENBHO B mpenenax ot 1,5 no 3.8 macc.%, eme Oosee nMpearnoYTHUTEIBHO B Ipeaesax
ot 2,0 1o 3,5 macc.%.

CrnenoBarenbHO, aHAJIOTUYHO NepBOMY mpomuieHoBoMy mnonumepy (PP1) m BTOpomy
npornmyieHoBoMy nonmMepy (PP2), mpenmouturensHO TpeTuil npomuieHoBbli nonmumep (PP3)
CBOOOZIEH OT KaKOro-JIMOO 3JIACTOMEPHOTO IOJIMMEPHOTO KOMIIOHEHTa. B 3TOM OTHOIEHHH
JIeNIaeTCsl CChLIKA Ha MPUBEEHHbIE BbILIE ONPENEICHMUS.

COOTBETCTBEHHO, TMPEANOYTUTENBHO TPeTUd mnponmieHoBeld mnomumep (PP3) mo

HACTOSIIEMY H300pETEeHHI0O HE HMEET TEMIIEPaTypy CTEKJIOBAHUS HIKE - 30 °C

2
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MPeanouTUTENbHO HInke -25 °C, 6onee npeamnodrurenbHo Hike -20 °C.

C npyroii CTOPOHBL, B OHOM NPENNOYTHTEIHPHOM BApHAHTE OCYIIECTBIICHHUS] HACTOSIIETO
n3o00pereHust Tpetnii npornmieHoBbli nmonumep (PP3) mo Hacrosimemy H300peTeHHIO HUMeeT
TEMIEepaTypy CTEKJIOBAaHHUS B mpenenax oT -12 no 6 °C, Gonee mpeanovYTUTENbHO B IIpeenax ot -
10 no 4 °C.

JononHuTenpHO, TpeTuil  mpommieHoBbli  moiamMep  (PP3)  mpeamoutuTenpHO
NPEACTaBIsIeT KPUCTAJUIMYECKHH TOMOMOJMMED MPOINUJIeHA. B OTHOIIEHUH HCIONB3yeMOro B
OMUCAHUM HACTOSIIIEH MAaTEeHTHOW 3asBKU TEPMMHA «KPHCTAJUIMUECKUID» AENaeTcss CChbUIKa Ha
NpUBEIEHHOE Bble omnpeneneHue. CrenoBaTenbHO, TpeTHI npomnuieHoBblil nomumep (PP3)
NPEANOYTUTENIbHO UMEEeT TeMIepaTypy IUlaBieHus Tm, Kak HW3MEpPEeHO IpPH HCIHOJb30BAHUU
middepenunanbaoil ckanupyroueit kanopumerpun (DSC) mo menbiueii mepe 160 °C, Oonee
NPEANOYTUTENIFHO 10 MeHblIel Mepe 161 °C, eme Oonee MpeanouTHTEIbHO MO MEHbIIEH Mepe
163 °C, tak kak B npenenax ot 163 °C no 167 °C.

JlononuurensHo, Tpetuil mnpommieHoBb mnonuMep (PP3) mnpenmoururensHO umeer
TEeMIepaTypy KpucTaumsanuu Tc, M3MEpPEeHHYH NpH HCIOIb30BAaHMU AU(PHPEHIINATBHOM
ckanupyromeii kagopumerpuu (DSC), paBayro wiu 6onee 110 °C, OGosnee npennoyTUTEIbHO B
npenenax ot 110 no 130 °C, Gonee npeanourutensHo B peaenax ot 114 no 128 °C.

IIpeanoururenpHoO Tpetuii  mponmieHoBblii  moiumep  (PP3)  mpomen
3aponpiliecOpa3oBaHue, Oonee  NPEANOYTHUTENIBHO  O-HykKjieupoBaH.  COOTBETCTBEHHO,
NPEANOYTUTENIHO MPONUIeHOBbIH nojuMep (PP2b) monydaroT B MpUCYTCTBUU HYKJIEHPYIOIIETO
areHTa, MPeANOYTUTENIbHO O-HY KJICUPYIOLIEro areHTa.

B cnyuae, korna Tperuil npomnmsieHoBbli nonauMep (PP3 comepuT o-HyKIeHpYROIIUii
areHT, TO OH MPEANOYTUTEIbHO CBOOOAEH OT P-HYKJIEUPYIOIIMX AreHTOB. O-HYKJICHUPYIOIIHHA
areHT MPEATIOYTUTENIbHO BBIOPAH W3 TPYIIIBI, COCTOSINEH U3:

(1) COJMM MOHOKAapOOHOBBIX KHCJIOT W TIOJUKApOOHOBBIX KHUCIIOT, HAalpuMep,
OeH30aTa HATPUs UK TPETOYTHIIOEH30aTa aJTFOMUHHUS 1

(1)  mmubemsmnupencopbura (Hampumep, 1,3 : 2,4 muGemsmnupencopbut) u Ci-Cs-
AJTKUJI- 3aMELIeHHbIX TIPOM3BOIHBIX nubeH3mMaeHcopouTa, TaKUX KakK
METHITUOSH3WITHIECHCOPOUT, ATHITHOSH3UITUACHCOPOUT WU JTUMETUITUOSH3UTUIEHCOPOUT
(mammpumep, 1,3 : 2,4 mu(MeTHnOeH3MIINACH) COPOUT), UM HOHUT-3aMEIIEHHBIX MPOU3BOAHBIX,
Takux Kak 1,23, - tpuneokcu-4,6:5,7-6uc-O-[(4-nponwieHn)METUIICH | -HOHUT, U

(1i1) coneit muapupos pochopHOI KHCIOTHI, Hanpumep, HaTpus 2,2'-meTuneHouc (4, 6,-
mu-tper- Oytundenun) docdara mnm amOMHUHHA-THAPOKCH-OmC|2,2'-MeTnneH-0nc(4,6-nu-t-
oytundennn) dochara] u

(Iv)  BHUHWJILHMKJIOQJIKAHOBOTO MOJHMEPa M BHHHUJIAJIKAHOBOTO MoJuMepa (Kak OMHCaHO
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Oosee neTanpbHO HUXKE) |

(v)  ux cMmeceil.

Takne noOaBku, Kak NPaBUIO, KOMMEPYECKH AOCTYIHBI W OIMCAHBL, HAmpHUMeEp, B
«Plastic Additives Handbook», 5th edition, cTpanuuer 871 - 873, 5th edition,2001 of Hans
Zweifel.

IIpennournrensHo Tpetuil nponuieHoBeli nomumep (PP3 comepkut Bmore 1o S
Macc.% O-HYKJIEUPYIOIIEro areHra. B NpeanoyTHTENsbHOM BapHaHTE  OCY LIECTBIICHHUS
HACTOSIIIEro N300peTeHus] TOMOIIONIMMEp NPONMIIeHa ConepKUT He Oonee yem 500 unM, Oonee
npeanoututenbHo ot 0,025 o 200 unMm, 6onee npeanoututensHo ot 0,1 1o 200 yHM, emme Oonee
npeanoututensHo or 0,3 no 200 ynMm, Hambonee mpeanoututenpbHo oT 0,3 mo 100 yHM a-
HYKJIEUPYIOIErOo areHTa, B YacTHOCTH, BBIOPAHHOTO M3 TIPYMINbL, COCTOALIEH U3
mubensumunencopbura (Hampumep, 1,3 : 24 nubensunupeHcopOHMTa), NPOU3BOTHOTO
auOeH3UINAeHCOPOUTa, MPEANOYTUTENIBHO TUMeTHIIANOeH3naeHcopoura (sanpumep, 1,3 : 2,4
au(MeTninOeH3uanaeH) copOuTa), MM HOHHT-3aMELIeHHBIX MPOM3BOAHBIX, Takux Kak 1,23 -
Tpuneokcu-4,6:5,7-6uc-O-[(4-nponundeHun)MeTHIeH|-  HOHMT, BUHUJILIUKJIOATKAHOBOTO
NOJIIMepa, BUHUJIAJIKAHOBOTO MOJIMMEPa U UX CMecei.

Tperuii  npommneHoseri  nomumep  (PP3)  mo  mHactosmemy — m300peTeHUro
IPEANOYTUTENIEHO TTOJTYYaloT B IPUCYTCTBHE:

(a) katanuzatopa ILlurnepa-Harra (ZN-C2), comepxamero coenunenusi (TC)
nepexonanblii Metayut rpynmnsl 4 - 6 [UPAC, coenunenne metayia rpymmsl 2 (MC) u BHyTpeHHHIH
nonop (ID);

(b)  HeoOsBarenpHO cokatanuzaropa (Co), u

() HeoOs13aTenbHO BHemHero nonopa (ED).

IIpennoururensHO Tpetuii mponwieHoBbli nomumep (PP3 monywaror  mpum
UCTIOJIB30BAHUU CIOCO0a TOCIIEeNOBATEIbHOW MOJMMEPHU3AIMH, BKJIIOYAIOIIEr0 MO MEHbIIEH
mepe nBa peakropa (R1) m (R2), B mepsom peakrope (R1) momydaror mepByro ¢paxiuro
romonoyumepa npomwieHa (PP3a) manee mepemermaror Bo BTOpoi peaktop (R2), Bo BTOpOM
peaktope (R2) mosiy4aroT BTOpyIo ¢paknuo romononumepa nponuiera (PP3b) B mpucytcTeuu
niepBoii (hpakuuu romononumepa npommieHa (PP3a).

Hanee Oyner Oojiee monpoOHO OMHCAH CHMOCOO MOJNYy4YEHHUs] TOMOIOJNIUMEpPA MPOIUJICHA
Hapsiny ¢ karanusatop L{urnepa-Harra (ZN-C2).

Kak yxazaHo Beime, Ttpetnii mnpomwieHoBbld mnonumep (PP3) mpeamoururtenbHO
MOJIyYat0T MPH UCTIOIB30BAHUH CIIOCO0A MOCIEAOBATENIbHON MOJMMEPH3ALHH.

Hcnonp3yemplli B ONUCAHUM HACTOALIEH MATEHTHOW 3asBKU TEPMHH «CHCTEMa

MOCJIEI0OBATENbHON MONUMEPU3ALMI» YKa3bIBa€T Ha TO, YTO TPETHH MPOIUJIEHOBBIN MOIUMEp
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(PP3) mony4en o MeHbLIEH Mepe B IBYX PEAKTOpPax, MOCIEN0BATEIbHO COETUHEHHBIX B CEPHUIO.
COOTBETCTBEHHO, CHCTEMa TOJMMEPH3ALUU IO HACTOSIMIEMY H300pPETEHHIO BKJIOYAET I10
MeHbInel Mepe nepBblii peaktop (1R), BTopoii peakrop (2ZR) 1 HeoOs3aTENbHO TPETHH peakTop
(3R). Hcnonb3yemblii B ONHMCAHUM HACTOSINEH MATEHTHOW 3asBKH TEPMHH «PEAKTOP
MOJIMMEPU3aLI» OTHOCUTCS K MECTy, B KOTOPOM IPOMCXOAUT OCHOBHAsl IOJHUMEPHU3ALMS.
CrnenoBarenbHO, B Ciydae, KOTa CIIOCOO COCTOMT M3 JBYX PEAKTOPOB MOJHMEPH3ALHH, 3TO
OTpeniesIeHe He MCKIF0YaeT BO3MOXKHOCTU TOTO, UYTO OOIIasi CUCTEMa BKIIFOYAET, HampuMmep,
CTaJUI0 NPEABAPUTENBHON MOJUMEPU3ALMU B PEAKTOpPE IpeNBApUTENbHON IMONMMEPU3ALIUN.
Hcnonb3yeMplii B ONMCAHUU HACTOSLIEH NMATEHTHOW 3asBKU TEPMHUH «COCTOMUT H3» OTHOCHUTCS
TOJIBKO K 3aKpbITON (POPMYJIMPOBKE, C TOUKU 3PEHUSI PEAKTOPOB OCHOBHOMN MOJMMEPHU3ALIUU.

IIpennoyTuTenbHO MO MEHBIIEH Mepe OIUH U3 BYX peakTopoB nojuMepuzauuu (R1) u
(R2) mpencrasnsier razodasusiii peaktop (GPR). Eme 6osee npeanoyTuressHO BTOPOH peakTop
nonumepusaimu (R2) u HeoOsi3arenbHO Tpetuit peakrop nmonumepusauuu (R3) mpencrasnstor
razodasubie peakropel (GPR), To ectp mepsbii rasogasusiii peakrop (GPR1) u BrOpOit
razogasubiii peaktop (GPR2). T'azodasubiii peaxtop (GPR) mo Hacrosimemy wuzoOpereHuro
NPEANOYTUTENIEHO TPEACTABISIET PEAKTOP C IMCEBJOOKI)KEHHBIM CJIOEM, PEaKTOp ¢ ObICTPhIM
TIICEBJOOKIKEHHBIM CJIOEM, PEAKTOP C HEMOABIDKHBIM CIIOEM MU JIFOOYI0 X KOMOHHALHIO.

CooTBeTcTBeHHO, TepBbI  peakTtop mnonumepusanmu  (R1)  mpeamouturensHO
NpEeACTaBsieT CyCcrneH3uOoHHbIH peakTop (SR) M Moxer mnpencraBiaTh Jr000H peakTop
HEINpPEPBIBHOIO AEHCTBUS WINM IPOCTON PEAKTOP C MEIIAIKONW MEPUOANYECKOrO NENHCTBUS, WU
LUPKYJISILUOHHBIN peakTop AN NMPOBEACHUs IMOJUMEpHU3alMi B Macce WU B CyCHeH3uu. B
Macce - O3HavaeT MOJIMMEPHU3ALIMIO B PEAKLIMOHHON Cpese, BKIIYAKoLel o MeHble Mepe 60
% (macca/macca) MOHOMepa. B HactosmeMm u3o0peTeHHH CyCHeH3HOHHbIH peaktop (SR)
NPEANOYTUTENIbHO MPEACTABIsieT (A1 MOJIMMEPH3AMK B Macce) LHUPKYJISLHOHHBIA pPEaKTop
(LR). CootBercTBeHHO, CpenHsisi KOHIeHTpauusi mnepBod ¢pakuuu (1st F) Ttpersero
nponmieHoBoro noiumepa (PP3), To ects, nepBoit ¢ppakunn romononumepa npommiena (PP3a),
B TMOJIMMEPHOH CyCIeH3Uuu B HHUPKYJsuoHHOM peaktope (LR), xak mpaswmiio, cocrasinsier ot 15
macc.% 1o 55 macc.% ot ol0eli Macchl MOJUMEPHOH CYCIIEH3UH B LIUPKYJISILUOHHOM PEaKTOpe
(LR). B omHOM mpeArnoYTUTENIbHOM BapUAHTE BOIUIOIIEHHS] HACTOSIIETO M300PETEHHs CPEeIHss
KOHILIEHTpaLus nepBoit ppakiun romononumMepa npornmieHa (PP3a) B moimumMepHoii cycrneH3nu B
mupkysinnoHHoM  peaktope (LR) cocraBmser or 20 macc.% nmo 55 macc% wu Oonee
npeanouTuTeNbHO oT 25 Mace.% no 52 macc.% ot obmel Maccel MOJUMEPHOH CYCHEeH3HH B
LUPKYJIALUOHHOM peaktope (LR).

[IpennoyTuTenbHO FOMOMOINMED TMPOMUJICHA MEepBOro peakropa noimuMepuzauuu (R1),

TO ecTb mnepBas (pakuust romononumepa npormiena (PP3a), Oomee mnpennoyTuTensHO
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NOJIMMEPHAasl CYCIeH3usl B LHUPKYJSIHOHHOM peaktope (LR), comepikamem nepByro (ppakuuio
romonojiumepa nporwieHa (PP3a), HanpsMyr momaeTcss BO BTOPOW PeaKTOp MOJTHMEPHU3ALUU
(R2), To ectb B (mepselii) razodasueiii peakrop (GPR1) 6e3 crannu MrHOBEHHOTrO HCIAPEHHUS
(flash step) mexny cragusimu. Taxoit Tun npsimoii mogauu onucan B EP 887379 A, EP 887380
A, EP 887381 A u EP 991684 A. Hcnonb3yemblii B OMMCAHUN HACTOSIIIEH MATEHTHOM 3asBKU
TEPMHUH «TIpsiMasl TIOAa4ya» OTHOCHTCS K Crocoly, KOrja COIEpXKUMOE MEepPBOTO PeakTopa
nonumepuzaimu (R1), To ectp mepBoro wnupkymsuuoHHoro peakropa (LR), momumephyro
CYCIICH3HIO, COIEpKallyl0 MepByr ¢pakuuro romomnoinMepa npormuieHa (PP3a), momaror
HETIOCPEACTBEHHO Ha CIIEAYIOIYIO CTAAMIO B ra30(ha3Hblil peakTop.

B kadectBe anmpTepHATHBBL, TOMOIOJIMMEpP NPONMMIEHa W3 IMEPBOrO peakropa
nonumepuzaiu (R1), To ectes mepsas Qpakuust romomnonumepa npormieHa (PP3a), Gonee
NPEANOYTUTENBHO TONIMMEpPHAs CYCHeH3usl U3 LUpKyJsanuoHHoro peakropa (LR), comepskammas
nepByto ¢pakuuro romononumepa nporwieHa (H-PPla), Takke moxer ObITh HampaBlieHa Ha
CTaJUI0 MT'HOBEHHOT'O MCIIAPEHUs WJINM 4Yepe3 JIOMOJHUTENBHYIO CTaJAMI0 KOHLEHTPUPOBAHUS
nepea moja4yeil BoO BTopoi peakTop noimumepusauuu (R2), To ecth, B razodasusiii peakrop
(GPR). CoOTBETCTBEHHO, Takas «HeNpsMas MOAa4a» OTHOCUTCS K crnocoly, NMpH KOTOPOM
comep;kuMoe nepBoro peakropa nojumepusaimu (R1), mupkynsanuonHoro peakropa (LR), To
€CTb MOJIMMEPHYIO CYCIIEH3UIO, TIOAA0T BO BTOPOH peakTop monumepusanuu (R2), B (mepBbiii)
razodasueiii peakrop (GPR1), npu MCronb30BaHMU YCTPOWUCTBA MJIsl OTHENCHHS PEaKIIHOHHOMN
Cpenbl, U PEaKLMOHHYIO CPENy YAAJSIFOT U3 YCTPONCTBA [T OTAENIEHHsSI B BUJE ra3a.

bonee mpenmoutuTenbHO, BTOpPOW peakTop mnonumepusanun  (R2) u 000k
NOCJIEAYIOLTUI PeakTop, Hampumep, TpeTuil peakTop nojauMmepusaunu (R3), mpeamodrurensHo
npeactaBisiioT rasodasueie peakropbl (GPR). Takwme rasogasueie peakroper (GPR) moryr
NPEACTABIATh JIFOObIE PEAKTOPbl C MEXAaHWYECKUM IEePEMELIMBAHUEM WM PEaKTOPbl C
MICEBAOOKIDKEHHBIM  cjioeM. [IpennoututensHo ra3odasneie peaktopel (GPR) BrimouaroT
PEaKTOp C MCEBIOOKIKEHHBIM CIIOEM C MEXaHHUYECKHM MEPEMEIINBAHUEM CO CKOPOCTBIO ITOTOKA
rasza no MmeHbirei mepe 0,2 m/cexyHny. CrenoBarenbHO, MOHITHO, YTO Tra30(a3HbIi peakTop
NPEACTABISIET PEAKTOP C TMCEBAOOKMKEHHBIM CIIOEM MPEONOYTHTENIbHO C MEXaHHYEeCKOH
MEIIAJIKOM.

CrnenoBarenbHO, B TPEANOYTUTENPHOM BapHAHTE OCYIIECTBJICHUS TEPBBIH PEAKTOP
nomuMmepusaimu - (R1)  mpencraensier  cycnensuoHHblid  peaktop  (SR), Takol  kak
UpKyunoHHbI peaktop (LR), mpu sToM BTOpO# peakrop nonumepmsanmu (R2) u modoi
HeoOsI3aTeNbHBINA MMOCHENYIOIUN PeakTop, TaKOH Kak TpeTud peakrop monuMmepuzauuu (R3),
npeacrasisiror razodasueie peaktopsl (GPR). CoorBercTBEeHHO, B cnocole MO HACTOALIEMY

U300peTeHNI0 HCMoNB3YIT 1o MeHbmed mepe aBa  (R1) w (R2) wim Tpu peakropa
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nomumepuzaimn (R1), (R2) u (R3), a mmeHHo, cycneH3moHHbI peaktop (SR), Takoi kak
UpKyAUnoHHbIA peaktop (LR), mepsriii razodasueiii peakrop (GPR1) u Bropoii razodasHeii
peaktop (GPR2), oObenunenunsie B ceputo. Eciam Tpebyercs, TO mepen CyCHeH3UOHHBIM
peakTopoMm (SR) pacnonararor peakTop nmpeaBapUTETbHON MOJMMEPU3ALNH.

Karammzarop Hurnepa-Harra (ZN-C2) nonmaroT B nepBblii peakTop nojmmMepusanuu (R1)
U 3aTeM IMepeMelaloT ¢  MOJMMEpOM (CYCHeH3Ms), MOJNYYCHHbIM B MEPBOM pPEaKTOpe
nonumepuzaimu (R1), B mocnemyromme peakrtopel. B ciydae, korma B crmocobe Takxke
UCTIOJIB3YIOT CTAIHIO MPEIBAPUTEIbHON MOJMMEPU3ALHH, PEANOYTUTEPHO BECh KaTaIN3aTOP
Hurnepa-Harra (ZN-C2) nogaroT B peakTop NpenBapuTeIbHON MOJUMEPU3aLUH. 3aTeM IPOAYKT
NpeABapUTENbHON TONUMepHU3aly, cofepxkamuil karanusaropa Llurnepa-Harra (ZN-C2),
MepeMeLIaroT B epBbIi peakrop nmommMmepusanuu (R1).

ITpeanouTHTeNbHBIH MHOTOCTAAMHHBIN CIIOCOO MPEACTABIISET CIOCO0 KIMPKYJSILIUOHHO-
razogasHblit», TakoW Kak mpemioxennbiii Borealis A/S, Denmark (M3BeCTHBIN, KaK TEXHOJOTHUS
BORSTARY), onucanHbIi, HanpuMep, B MIATEHTHOH JUTepartype, Takoi kak EP 0 887 379, WO
92/12182, WO 2004/000899, WO 2004/111095, WO 99/24478, WO 99/24479 nnu B WO
00/68315.

JIOTIOSTHUTENBHBIN, MOIXOASALINI CyCIEeH3MOHHO-ra30(asHbIll  COco0 mpencTaBiseT
crioco6 Spheripol® Basell.

OcobeHHO XopolIne pe3yJbTaThl JOCTUTAKOTCS B Cly4Yae TIIATEIBHOTO MOaOopa
TEMIIEPATYP B PEAKTOPax.

COOTBETCTBEHHO, TPEANOYTUTENLHO pabouasi Temmeparypa B T[EPBOM peaKkTope
nonumepuzaiu (R1) cocraBnsier B mpenenax or 62 mo 90 °C, Gojee MPeArnoOYTUTESHHO B
npenenax ot 65 o 85 °C, eme Oonee npeaNnoOYTUTENHHO B npeaenax ot 67 no 82 °C.

B kauecTBe ajbTEpHATHBBI MM JOMOJHHUTENBPHO K MPeIecTBymomeMy ad3aly,
NPEANOYTUTENIbHO pabovast TemIepaTtypa BO BTOPOM peakrtope mnonumepusamun (R2) wu
HeoOs3aTenbHO B TpeThbeM peaktope (R3) cocraBmsier B mpemenax ot 62 nmo 95 °C, Gonee
MPEANOUYTUTENBHO B nipenenax ot 67 no 92 °C.

[MpeanouturenbHo pabouasi TemrepaTypa BO BTOPOM peaktope mnojumepusaimu (R2)
paBHa wiu Oojiee BBICOKas, yeM pabodyas TeMrepaTypa B MEPBOM PEaKTOpe MOJMMEpH3aALUH
(R1). CooTBeTCTBEHHO, MPEAMOYTUTEILHO paboyasi TemrepaTypa:

(a) B nepBOM peaktope nonumepusanmu (R1) coctasiser B npenenax ot 62 no 85 °C,
Oosee MpeanoOYTUTENBHO B npenenax ot 65 no 90 °C, eme Oonee MPeAnOYTUTENBHO B Ipeaeax
ot 67 no 85 °C, Takyro kak ot 70 no 82 °C;

u

(b)  BO BTOpPOM peaktope monumepmzanuu (R2) cocrapnser B mpenenax ot 75 mo 95
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°C, Oojee mpenmouTUTENBHO B mpenenax ot 78 mo 92 °C, eme Ooyiee MPEANOYTHTEHHO B
npenenax ot 78 no 88 °C,

npu yCIIOBUH, 4TO pabouas TemmepaTypa BO BTOPOM peakTope momumepusaumu (R2)
paBHa miau Oosiee BBICOKas, yeM palouasi TeMIlepaTtypa B MEPBOM PEAKTOpPe MOJMMEPH3aLHUU
(R1).

Kak npasuio, naBnenue B nepBoM peakrope nomuMepusanuu (R1), nmpennouturenasHo B
upKysaunoHHoM peaktope (LR), cocraBnser B mpenenax ot 20 no 80 Oap, mpeArnouTUTEIHHO
or 30 go 70 Gap, Takoe kak oT 35 mo 65 Oap, mMpW 3TOM HABJICHHE BO BTOPOM pPEAKTOpPE
nonumepuzamn (R2), To ectb B (mepsom) razodasznom peakrope (GPR-1), u HeoOs13aTenbHO B
mo00M TOCHEAYIOIIeM peakTope, TakOM Kak B TpeTbeM peakrope mnonumepusanun (R3),
Harpumep, Bo BTopoM razogaznom peakrope (GPR-2), cocrasnsier B npenenax ot 5 no 50 Gap,
npeanouTuTensHo ot 15 o 40 Gap.

IIpeanodTurenpHO 1 KOHTPOJS MOJIEKYJSIPHOM MAacChl, TO €CTb, CKOPOCTH TE€UYEHUS
pacmiaBa MFR) B kaXaplil peakTop NOJUMEpPU3aLUU MOJAK0T BOAOPOI.

ITpeamouturenbHO cpenHee BpeMsi mpeObiBaHus B peaktopax nonumepusauu (R1) u
(R2) orHocurensHo mmutenbHoe. Kak mpaBuio, cpenHee Bpemsi mpeObiBaHMs (T) OMPEREsoT,
KaK COOTHOLIeHHe oObeMa peakUuoHHOH cmecu (VR) K OOBEMHOH CKOPOCTH BBIXOHA W3
peakropa (Qo) (To ectb VR/Qo), TO ecThb T = VR/Qo [T = VrR/Qo]. B ciyuae 1upKyIsLHOHHOTO
peakTopa o0beM peakuoHHON cMecH (VR) paBeH 00beMy peakTopa.

CooTBeTCTBEHHO, cpenHee BpeMsi MpeObIBaHus (T) B MEPBOM PEAKTOPE MOJTMMEPU3ALHU
(R1) mpenmouyTUTENpHO COCTABISIET MO MEHbLIeH Mepe 15 MuHYT, Ooyee MpennoYTHTEIbHO B
npenenax or 15 go 90 muHyT, emie Ooyiee MpennoYTUTENBHO B mpenenax ot 20 no 80 MuHYT,
TAaKOe Kak B mpenenax oT 24 no 60 MuHyT, W/wim cpeaHee Bpems npedbiBaHUs (T) BO BTOPOM
peakTope nomumepuzanuu (R2) mpeanouTHUTENbHO COCTAaBJISIET MO MEHbIIel Mepe 70 MUHYT,
Oonee mpeanmodTUTENbHO B mpenenax or 70 mo 220 MuHyT, eme Ooiee MPeanoYTHTENbHO B
npeznenax ot 80 o 210 muHyT, eme Oonee MPennoYTHTENBHO B npeaenax or 90 no 200 MuHYyT,
Takoe Kak B npenenax or 90 no 190 munyT. [IpennoyrutenbHO cpenHee BpeMst peObiBanus (T) B
TpeTbeM peaktope nonmmepusanun (R3), eciu OH MPHUCYTCTBYET, MPEANOYTUTENILHO COCTABIISET
no MeHblned Mepe 30 MUHYT, Oosee mpeanodYTUTeNbHO B mpeaenax ot 30 no 120 muHyT, eme
Oonee nmpeanoutuTenpHO B npeaenax ot 40 no 100 MuHyT, Takoe Kak B mpenenax oT S0 mo 90
MUHYT.

Kak ykazaHo Bblme, crnocod TO HACTOALIEMY HM300PETEHHI0 MOXKET BKIIKOYATh
JOTOJHUTENBHO K (OCHOBHOM) MOJMMEPHU3ALMHA TOMOIIOIMMEPA MPOIMIEHA IO MEHBIIEH Mepe B
nByx peaktopax noimuMmepmsanmu (R1, R3 u HeoOs3arensHOM R3) mpenmectByromyro um

MPEeIBAPUTENIbHYIO MOJMMEPU3ALIUI0 B PEaKTOpe MpensapuTeNbHoi nonmumepusanuu (PR) Boime
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IO TEXHOJIOTHYECKON JIMHUU TEePBOro peakropa nonumepusanun (R1).

B peakrope mpensaputenbHoi nonmmMepmzauuu (PR) momyuaror mosmunpormnen (Pre-
PP). IlpenBapurenpHyO MONUMEPU3ALMIO MPOBOISIT B MPUCYTCTBHM Kartaimusartopa Lluriepa-
Harra (ZN-C2). CornacHO 3TOMy BapHWaHTy BOIUIOLIEHHUS HACTOSIIEr0 H300peTeHus
kartammsarop Llurnepa-Harra (ZN-C2), cokaramuzarop (Co) wu Buemnuii nonop (ED) - Bce
BBOASAT HA CTaguu MpeABapuUTelbHON mnonumMepusauuu. OpHako,  3TO HE MCKIOYAET
BO3MOKHOCTH TOTO, YTO Ha Oojiee MO3MHEH CTaAuu B MPOLECCEe MONMMEpPU3ALUH A0OABISIOT,
Hampumep, AonogHUTeNnbHO cokaranmuzatop (Co) w/mnm BHemHuit nonop (ED), Hanpumep, B
nepsbiil peaktop (R1). B ogHOM BapuaHTe BOIJIOIIEHUS HACTOSIIErO H300pPETEHHs KaTaIn3aTop
Hurnepa-Harra (ZN-C2), cokaranmuzarop (Co) wu BHemnuii norop (ED) noOaBisiroT TOMBKO B
peakTop mnpenBaputenbHON monuMepusauuu  (PR), ecnim  mpoBomsaT mpenBapuTeNbHYRO
MOJIMMEPU3ALHIO.

Kax npaBuso, peakuuoo npenBapuTeNbHON MOIMMEPU3ALUU IPOBOJAT NIPU TEMIIEpaType
ot 0 no 60 °C, npeanoururenbho ot 15 1o 50 °C u 6onee npeanoururensrHo ot 20 no 45 °C.

JlaBieHue B peaxkTope MNpPEeABApPUTEIbHOW MOJUMEPU3ALMM HE SBJSIETCS KPUTUYHBIM
NOKa3aTeJieM, HO JJOJDKHO OBITh JOCTATOYHO BBICOKHMM ISl MOJIEPIKAHUS PEAKIIHIOHHOH CMECH B
xunkoit dasze. CrnenoBarenbHO, AaBJICHHE MOXKET COCTaBysATh oT 20 no 100 Gap, Hanmpumep, OT
30 no 70 Gap.

B mpemnoyruTenbHOM — BapHaHTE — BOIUIOLIEHHMsS — HACTOSILErO  M300peTeHus
MPEIBAPUTENbHYIO TMOJHUMEPU3aLUI0 TPOBOAAT KaK MOJUMEPU3AINI0O CYCIIEH3UM B Macce B
JKUJIKOM TIPOMHJIEHe, TO €CTb Jkuakas (pa3a IJIABHBIM O0pa3oM COAEPKUT MPOMWIEH C
HEeoOsI3aTeNIbHBIMA MHEPTHBIMH KOMIIOHEHTAMH, PACTBOPEHHBIMH B HEM. JIOMONHUTENBHO,
COMJIACHO  HACTOSALIEMY HW300pPETEHUIO  OCYINECTBISIOT —MMOJady OSTUJIEHa BO  BpeMs
MpeaBapUTENbHON MOIMMepU3aLuY, KaK YKa3aHO BBILIE.

Taxke Ha CTaguy TPENBAPUTEIBHON MOJMMEPH3aLUHA BO3MOXKHO HO0ABIEHHE NPYIHX
KOMIIOHEHTOB. COOTBETCTBEHHO, Ha CTaAMM IPENBAPUTENBLHON MOJUMEpPU3ALUU TaKXKe MOXKET
OBITH BBEIIEH BOIOPON Ui KOHTPOJSI MOJIEKYJIsipHOH Maccel monumnpomnuieHa (Pre-PP), kak
U3BECTHO CHEIMAIHNCTY B OOJACTH TEXHHWKH, K KOTOPOH OTHOCHTCSl HACTOsIIee M300pETeHUE.
JIOTONHUTENBHO, Ul MPEAOTBPAlleHUsl aAre3uy 4acTUll JAPYyr C APYTOM U CTEHKAMHU peakTopa
MOTyT ObITh OOABJIEHBI AHTUCTATUYECKHE TOOABKH.

TouHBIN KOHTPOJIb YCJIOBHI NPEABAPUTEIBHON MONMMEPHU3ALUN U NTAPAMETPOB PEAKLIUU
HAXOIUTCS B KOMIETEHLNH CIELHAINCTA B OOJIACTH TEXHHUKH, K KOTOPOH OTHOCHTCSI HACTOSIIEE
nu3o0pereHue.

B Buay ykasaHHBIX BbIlIE€ YCJIOBHUM MpoLiecCa MPEABAPUTENBHON MONMMEPU3aLUuU B

peakrope npensapurenbHOi nonumepusauuu (PR) mpennmoururensHo momydaror cmech (MI)
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katanu3atopa lLlurnepa-Harra (ZN-C2) wu mnomunponwmieHa (Pre-PP). Ilpeamoururensro
katanusatop Llurnepa-Harra (ZN-C2) (ToHko) nucnepruposan B mnojmmponmieHe (Pre-PP).
Hpyrumu crioBamu, dacTuibl katanmuzaropa Llurnepa-Harra (ZN-C2), BBeOIEHHOTO B pEakTop
npensaputenbHoil nonmMmepm3anmu  (PR), pacmeruisirorcst Ha Oosiee  Menkue (pparMeHTHI,
KOTOpBbIE PABHOMEPHO pacmpenesieHbl B pactymem mnojmnponieHe (Pre-PP). Pasmepst
BBOAMMBIX dacTul Karaimm3aropa Llurnmepa-Harra (ZN-C2) Hapsay ¢ THOJyYEHHBIMU
(dparMeHTaMu He UMEIOT CYLIECTBEHHOI'O 3HAYEHMS JUUIsI HACTOSIIEro N300pETEeHUs] U HAXOAATCS
B KOMIIETEHLMM CIe[MajicTa B OOJNACTM TEXHUKH, K KOTOPOM OTHOCHUTCS HAcCTOsIIee
nu3o00peTeHue.

Kak yka3aHo Bbllle, B Cllyuyae, €CJIM MPOBOISAT MPEIBAPUTENIBHYIO MOJUMEPU3ALUIO, TO
NocJie YKa3aHHOHM mpenBapuTenbHON mojmuMmepusauuu cmech (MI) karanmsatopa Llurnepa-
Harra (ZN-C2) u nonunpornunena (Pre-PP), moiydeHHy:0 B peakTope IpeaBapUTENIbHOM
nonumepusaimu (PR), momator B mepseiii peakrop (R1). Kak mpaBuno, ofmee KogH4eCcTBO
noyunpornuieHa (Pre-PP) B koHeuHom mnonunponunene (PP) nocratouno Hu3KOe, W, Kak
npaBUJIO, cocTaBisier He Oonee yem 5,0 macc.%, Oonee mpeamnouTuTensHO He Oonee yem 5,0
macc.%, Oonee mpeamnodTuTesibHO He Oonee yem 4,0 macc.%, emge Oojiee MPEANOUTUTENIHHO B
npenenax ot 0,5 no 4,0 macc.%, Takoe kak B npeaenax ot 1,0 no 3,0 macc.%.

B cnyuae, korga He NPOBOAAT NMPENBAPUTEIIBHYIO NTOJMMEPU3ALIUIO, IPOMUIEH U JIpyTrue
UHTPENEHTHI, Takue kak karanusatop llurnepa-Harra (ZN-C2), HanpsiMy!o IOJAOT B NEPBBIN
peakrop nomumepusarmn (R1).

COOTBETCTBEHHO,  TOMOIIOJUMEpP  MPOMWIEHA  MPEANOYTHTENIBbHO  MPEACTaBIISIET
MIOJIy YeHHBIH CIOCOOOM, BKITFOUAOLITNM CIICAYIOLINE CTaIUH MPHU YKA3aHHBIX BbIIIE YCIOBUSX:

(a) B TepBOM peakTope nojumepusanuu (R1), To ecTh B IMPKYJIALMOHHOM PEaKTOpe
(LR), moauMepu3yroT MPOMHJICH ¢ TMOJy4YeHHEM MepBOH (PpaKLUU TOMOIOJUMEpa MPOIMICHA
(PP3a) Tperbero nponunenosoro nosumepa (PP3),

(b)  mepememeHue ykasaHHOM nepBoi ppakuuu romomnoiaumepa npornuiera (PP3a) Bo
BTOpOH peakTop nonmumepuszaunu (R2),

(©) BO BTOpPOM peaktope mnonuMmepm3anuu (R2) mnonuMepusyrT mnpomnuieH B
NPUCYTCTBUU TepBOH (pakumu romononaumepa mnporuieHa (PP3a) ¢ momyueHwem BTOpOH
¢pakunun romonoyumepa npommieHa (PP3b) tperpero mpommnenosoro momumepa (PP3), rme
yKa3zaHHas nepsast ¢pakuus romononumepa nporuieHa (PP3a) m ykazanHast BTopast (paxiust
romomnonumepa nporuieHa (PP3b) obpasyroT Tpetuii nponmerossiii nomumep (PP3).

VYKa3aHHYIO BbILIE CTAAUIO MPEABAPUTEIBPHON MONIUMEpPU3ALUU IPOBOAAT NEepen CTaauen
(a).

Hcnonp3yemblii B HacTOsAIIEM HW300PETEHHWH KAaTalIU3aTOp NPEACTABISIET TBEPIBIH
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katanm3aropa L{urnepa-Harra (ZN-C2), kotopsiii comepxkut coenunenue (TC) mepexomHoro
metajuia rpymnsl 4 - 6 IUPAC, takoro kak THTaH, coenuHerne Metayuia rpynmsl 2 (MC), Takoro
Kak MarHuii, 1 BHyTpeHHuil noHop (ID), He sBisiercs ciokHBIM 3¢upoM (praneBoll KHCIOTHL,
HanOoJiee MPEANOYTUTENbHO HE SBISIETCS CIIOKHBIM JU3(PHpPOM (PTaNeBOH  BYXOCHOBHOMN
KapOOHOBOW KHCIIOTBHI, Kak Oojee aeranbHO omucaHo Hioke. ClienoBaTenbHO, KaTajIu3aTop,
UCTIONB3YEMBbIi B HACTOALIEM H300PETEHHH, IIOJIHOCTBIO CBOOONEH OT HEKeNaTeNbHbIX
¢dTaneBplx coequHEHUN. JlONMOJHWUTENIBbHO, TBEPIBIA KaTauU3aToOp CBOOOAEH OT JIHOOOro
BHEIIHEr0 MarepHuaja MOMJIOXKKH, Takoro kak kpemHuid nimm MgCly, mOCKONmbKy Katajau3aTtop
SBJISIETCS] CAMOHECY LITUM.

HomnonaurensHo, karanm3atop Llurmepa-Harra (ZN-C2) moxker ObITh OmnpenesneH
cnocobom  momydeHus. COOTBETCTBEHHO,  KaTaju3aTop IMurnepa-Harra (ZN-C2)
NPEANOYTUTENEHO TOTYUYeH CIIOCOO0M, BKITIOYAOLIMM CIIEAYIOIUE CTAIHHU:

a)

al)  obecmeueHue pacTBOpa IO MEHbIIEH Mepe aJKOKCH coenuHeHHs (AX) meraiia
IPYMIIBI 2, PENCTABISAIONIEr0 NPOAYKT peakuu coequHenus merauia rpynmnel 2 (MC) u ciupra
(A), comepskalero AOMOJHUTENIBHO K TMAPOKCUIIBHON IPYIIE I10 MEHbIIEH Mepe OfHY Ipy Iy
CJIOKHOTO 3(Hpa HeoOs3aTENbHO B OPraHUIECKON JKUAKOH PeaKLMOHHOH Ccpene; Win

a2)  pacTBOpa MO MEHbIIEH Mepe aJKOKCH COeAMHEHHs] MeTayuia rpymmbl 2 (AX’),
MPEICTABJISIFOINEr0 MPOAYKT Peakiuu coenquHerust Mmetauia rpymsl 2 (MC) u ciupToBOi cMecu
u3 criupta (A) u onHoaromuoro crnimpta (B) ¢ ¢popmynoii ROH, HeoOsi3aTenbHO B OpraHu4ecKoi
JKUJIKOM pEaKLIMOHHOM cpene; Win

a3)  olecrmedyeHue pacTBOpa U3 CMECH AJIKOKCH COeTUHEHUs (AX) MeTajula rpymIsl 2 1
AJIKOKCH COETUHEHUS (Bx) meramnma rpynmbel 2, TPEACTABISIOIIErO MPOAYKT pPEaKLIUH
coequHenus: metamna rpymmel 2 (MC) u omHoatromuoro crnuprta (B), HeoOsi3aTenbHO B
OpraHuYeCKON JKUAKON PEaKIMOHHON Cpene; Wi

a4)  olecrmeyeHHe pacTBOpa AJKOKCH COEAMHEHUs] MeTajuia rpymmbl 2 ¢ (opmyoit
M(ORy(OR?)mX2-n.m unu cMecu ankokcuaos rpymnbl 2 M(OR)yXo.n 1 M(OR?)m Xy, Tie M
— metann rpynnsl 2, X -rangored, R! u R? — omnmuaromuecs: ankuibhbie rpymmisl ¢ Co - Cie
atromoB yruepoaa, 1 0 <n <2, 0 <m <2 u ntm+(2-n-m) = 2, npu ycioBun, 4yto 0da n u m # 0,
0<n’<2u0<m’<2; u

b) no0aBjieHHe K YKa3aHHOMY PacTBOPY CO CTaJWUU a) TO MEHBIIEH Mepe OIHOTrO
coequnenus (TC) nepexonHoro Merajyuia rpynmn 4 - 6 u

c) NOJIy YeHHUE TBEPAOTO KATATUTHYECKOTO KOMIIOHEHTA B BUIE YaCTHII,

u nobaBlieHUEe BHYTPEHHEro JOoHOpa 3JekTpoHoB (ID), mpeanmoyTutensHo HedTalIeBOro

BHyTpeHHero noHopa (ID), Ha moboii craguu nepexn cTanuei c).
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BryTpennnit nonop (ID) mim ero mpeamecTBEHHUK MPEANOYTUTENBbHO NOOAaBIAIOT B
pacTBOp CTAAMM a) WM B COCOMHEHHE MEPEXOAHOr0 MeTallla mepen N00aBJIeHHEM B PacTBOP
CTaJIUH a).

CornacHo mpouenype, ykasaHHblil Boime, kartaiamsarop Llurnepa-Harra (ZN-C) moxer
OBITH MMOJIyUeH NP UCIIOIB30BAHUH CIIOCO0a OCAKIEHUS HITH CIIOC00a OTBEPIKIACHUS 3MYJIbCHUH B
3aBHCHUMOCTH OT (PU3NUECKUX YCJIOBHH, B YACTHOCTU TEMIIEPATYPhI, UCIIOIb3YEMON Ha CTaaUsAX
b) u ¢). Taxke B OnMMCaHWN HACTOSINEH MATEHTHOH 3asBKH SMYJIbCHIO HA3bIBAIOT NBYX(a3HOM
CHCTEMOM KHUIKOCTb/)KUIKOCTb.

B oboux cmnocobax (ocakneHue WM OTBEP)KACHHE AMYJIbCHU) IMOJYYAI0T XUMHUYECKH
WJECHTUYHBIN KaTaau3aTop.

B crniocobe ocaxkneHust MpoOBOAAT KOMOMHHUPOBaHHME PAacTBOpa CTaJUU a), IO MEHbLIEH
Mepe onHoro coenuHeHus nepexonHoro meranna (TC) craguu b) U BCIO peakIMOHHYIO CMECh
BBIIEP)KUBAIOT TPU Temreparype no MeHbiieid mepe 50 °C, Oojee MpennoyYTHTEIbHO MpPU
TemnepaType B npeaenax ot 55 go 110 °C, Gonee npennouturenabHo B npenenax ot 70 xo 100
°C ans obecredeHUs! MOJHOTO OCAXKIACHUS KATAJIUTUYECKOTO KOMIIOHEHTa B (hOpME TBEPIbIX
yacTHL (CTaaus C).

B crnocobe oTBeprkneHust SMyJIbCHM Ha CTaAMU b) B pacTBOp CTaauM a), KaKk MPaBUIIO,
n00aBISAIOT O MEHbIIEH Mepe OaHO coenuHeHne nepexonHoro merauia (TC) npu Gonee HU3KOM
Temrnepartype, Takoi kak oT -10 mo Hmwke 50°C, mpemnoururensHo ot -5 go 30°C. Bo Bpewms
NepeMeLInBaHus HMYJIbCUU TEMIIEPaTypy, Kak MPaBmIIo, MoAnep:kuBaoT ot -10 no Hiwke 40°C,
npennoutuTesibHo ot -5 nmo 30°C. Kammm mucneprupoBaHHOUM (a3bl 3MyJibcHH OOpa3yroT
AKTHUBHYI KAaTaJUTHYeCKyr0 Kommnozunuio. Craauio OTBepxaeHus (Cragust C) Kameib
COOTBETCTBYIOIUM O0Opa3oM MPOBOAST HArPeBaHUEM 5MYJIbCHU O TeMmmepatypsl ot 70 mo
150°C, npennoururensHo ot 80 no 110°C.

B nHacrosimem u300peTeHNH MPEANOUTHTEIBPHO UCTIONB3YIOT KAaTaJIN3aTOpP, MOJIYYESHHBIH
CHIOCOOOM OTBEPIKIEHHSI MY JIbCHU.

B mpeamodruTenbHOM BapHaHTE BOIUIOLIEHHS HACTOSIILEro HM300pETeHHs Ha CTaaud
UCTIONB3YIOT &) pacTBOp a2) wiu a3), To ecTb pacTBop (AX’) uim pactBop u3 cMmecu (Ax) u (Bx),
B YaCTHOCTH PacTBOp a2).

IIpennoururensro MetaioM rpyrisl 2 (MC) siBisieTcs: MarHuil.

VYka3aHHbIE BBILIE AJKOKCH COEIWHEHHs MarHus MOTYT ObITh IMOJIydeHBl in situ Ha
NEepBOI CTaAMM TpoLEecca MONYYSHHUsT KaTalIn3aTopa, CTaJuu a), pearupoOBaHUEM COCOMHEHUS
MarHusl C yKa3aHHBIM BbIIE CIUPTOM(aMH), WIH YKa3aHHbIE AJKOKCH COENUHEHHsS MarHHs
MOTYT MPEACTABIATh OTAEIBHO MOJNYyYEHHBbIC AJKOKCH COEAWHEHUS MAarHus, WJIA OHH MOTYT

OBITD AAXKE KOMMEPUCCKU MJOCTYIIHBIMH KaK TOTOBBIC QJKOKCU COCAWMHCHHSA MarHusa U
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UCTIOJIB30BAHBI B MPOLIECCE TOJTYYEHUS KaTaIN3aTopa MO HACTOSIIEMY H300PETEHHIO.

HNnmocTpupyromue npuMepbl TaKUX TMPENNOYTUTENbHBIX CIUPTOB (A) IPEACTaBISIOT
MOHO3(UpPBI ABYXaTOMHBIX CIUPTOB (MOHO3(UpH! rmkoist). [Ipenqnournrensabie cnupThl (A)
npeactaBisiror Cy - C4 MOHO3UPHI TIMKOINSA, rae >pHUpHBIE TPyHmbl comepkar or 2 mo 18
aTOMOB yIUVIEpOAa, MNpeanodturesbHo oT 4 npo 12 aromos yruepona. IlpennmoururenbHbie
NPUMEPBI MPENCTABISAIOT 2-(2-3THIT€KCUIIOKCH) 3TaHON, 2-OyTHIIOKCH 3TAaHOJN, 2-T€KCHUIIOKCH
3TaHON H 1,3-IPONUIIEH-TIUKOIBb-MOHOOYTHII TIpOCcTOl 3¢dup, 3-OyTokcu-2-mponanon, ¢ 2-(2-
STHIITEKCUIJIOKCH)3TaHOJ | 1,3-ITpONUIIeH-TIIMKOIb-MOHOOY THIT TIPOCTBIM 3(HUPOM, TIO CYINECTBY
NPEATNOYTUTENBHBIM SBJISIETCS 3-0y TOKCH-2-TIPOTIAHOI.

Hnmoctpupyromue oxHoaroMHble crnupthl (B) mpencraBisiror TakoBble ¢ (opMyJion
ROH, rne R npeacrasnser npsMoiauHeHbiil uin pa3seTsieHHbll C2-Cie aIKUIbHBINA OCTATOK,
npennoyrutenbHo Cy4-Cro, Oonee mpennoututenbHo Cs-Cg ankuibHblli octaTtok. HawmbGonee
NPEANOYTUTENBHBIM OJJHOATOMHBIM CITUPTOM SIBJISIETCS 2-3THJI-1 -r€KCaHOJ MJIN OKTAHOJI.

[IpennodrurenbHO UCHIONB3YIOT CMECh AIKOKCH coennHeHus Mg (Ax) u (Bx) wiu cmech
cnupToB (A) u (B), COOTBETCTBEHHO, U UCTIONB3YIOT B MOJISIPHOM COOTHOLIeHHU Bx:Ax i B:A
or 10:1 o 1:10, bonee npeamnouturenbHo OT 6:1 10 1:6, Hanbonee npeanodTuTeabHO OT 4:1 110
1:4.

AJKOKCU COeIMHEHUE MAarHHsi MOKET MPECTABIISATh MPOAYKT PEAKLUU YKA3aHHOIO BBILIE
cnupTa(oB), M COEAMHEHUE MAarHUsi BBIOUPAIOT M3 COCAMHEHUH TUAKUJIOB MArHHs, aJIKOKCHOB
ANKWJIbHBIX COENMHEHHMH MAarHusi, TUAJKOKCUIOB MarHus W TaJIOTEHUIOB AJIKOKCHCOESTUHEHUH
MarHusl U TaJOr€HUIOB aJKHJIMArHus. AJIKUJIbHBIE TPYIIBI MOTYT MPEACTABIATh HISHTHYHBIE
i otiauyarowuecss rpynnel Ci-Cyo ankuna, npegnoututensHo C-Cio ankuma. Tunudabsie
UCTIONB3YEMbI€ AJIKOKCUIbI AJKWJIbHBIX COCOMHEHUH MarHusi MPeACTaBISIFOT OYTOKCHI STHII-
MarHusi, TEHTOKCUZ OyTHJI-MarHusi, OYTOKCHI OKTHJI-MAarHMS W OKTOKCHJ OKTHJI-MAarHHsL
[IpennoyTuTenbHO MCMONB3YIOT JAUANKHI MarHusi. Hauboyee mNpennoyYTHTENbHO AHATIKUI
MAarHus IPeACTaBIsAeT Oy THII-OKTHIJI MarHusi HJTH Oy THIT-3TUJT MArHHSL

Taxke BO3MOXKHO, YTOOBI COEAMHEHWE MAarHHs IMPOPEardpoOBaJiO JOMOJHUTENBHO K
ciupty (A) m compty (B) Taxxke ¢ mHoroatomusiM cnuptoM(C) ¢ dopmynoir R77(OH)m ¢
MOJIyYEeHHEM  YKa3aHHBIX  QJKOKCHIHBIX  COETUHEHUN Marausi.  IIpennodrurenbHbie
MHOT'OATOMHBIE CITUPTBI, €CIIM MX HCIOJb3YIOT, MPEACTABISIIOT CIHUPTHL, rae R’ mpencrasisier
MPSIMOLIETIOYEYHBIH, [IUKJINYECKUN Uin pa3BeTBieHHbI C2-Cio YrIeBOIOPOOHBIN OCTATOK, U m
MIPEACTABIISIET LIeJIOe YHUCIIO OT 2 10 6.

CrnenoBarenbHO, aJKOKCHCOCOMHEHUS MAarHus CTaJud a) BbIOpaHbI W3 TPYIIIHL
COCTOALIEH W3 JUANKUIOKCHUAHBIX COCOWHEHWI MarHus, AHAPWIIOKCHIBHBIX COETUHEHUH

MarHus, raJJOr€eHHUAOB aJIKUJIOKCUJIbBHBIX COGI[I/IHGHI/Iﬁ MarHusi, raJJor€HUA0B AapUJIOKCUJIBHBIX
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COEAMHEHUI MarHusi, aJKOKCHIOB AJKWJIbHBIX COEAWHEHWH MAarHus, aJKOKCHIOB aPHJIbHBIX
COEAMHEHUI MarHus U apUIIOKCHIOB AJIKIJIbHBIX COCMHEHUN MarHusi.

PacTBoputenu, wucnonp3yemble AN MONYYEHUS KaTajlu3aTropa [0 HACTOSIIEMY
N300pETEHNI0, MOTYT OBITh BHIOPAHBI 3 aAPOMATHYECKUX U aTH(PaTHUIECKUX MPSAMOLETIOUEYHBbIX,
Pa3BETBJIEHHBIX M LUKJIMYECKUX YIJIEBOAOPONOB ¢ OT 5 po 20 aromamu yriepona,
MPEANOYTUTENBHO € OT 5 10 12 atomamu yriepoaa, unu ux cmecei. Ilogxonsmue pacTBopuTenn
BKJIFOYAIOT OEH30JI, TOJNYOJ, KyMOJI, KCHJIOJN, TEeHTaH, 'eKCaH, OKTaH M HOHaH. Ilo cymecTBy
NPEANOYTUTENbHBIMU SBJISIIOTCS TE€KCAHBI U TIEHTaHBbI.

Peakuuss nonyuenus komruiekca coequHeHuss Maraus (MC) moxker ObITh mpoBeneHa
npu Temreparype or 40° go 70°C. Haubonee nomxopsiyro TeMIepaTtypy BbIOMpalOT B
3aBHCHMOCTH OT HCIIOJIb3YEMOro coefiuHeHust Mg u ciupta(oB).

CoenuHeHue MepeXOJHOr0 MeTajula IpPynnbl 4-6 MNPEANOUTUTENBHO IPEACTaBIIAET
COeMHEeHNE TUTAaHA, HanOoJIee MPEeNOYTUTEIbHO rajloreHul TuTaHa, Takon kak TiCly.

BuyTpennnii nonop (ID), ucronp3dyemslil B OCaXI€HUHN KaTaJIn3aToOpa, UCIIOIb3yEMOro B
HACTOSIIEM H300pEeTEeHHH, MPEANOUTHTEILHO BBIOUPAIOT U3 CIOXKHBIX (I1)3(QUpOB HedTaIEeBbIX
KapOOHOBBIX (mm)kucnor, 1,3-muddupoB, NPOM3BOAHBIX U UX cMmeceil. [lo cymecTBy
NPEANOYTUTENIbHBIMA ~ JOHOPAMH  SIBIISIFOTCSL  CIIOXKHBIE  AU3(QUPBI  MOHOHEHACBILIEHHBIX
IUKapOOHOBBIX KUCIIOT, B YACTHOCTHU CJIOXKHBIMHU 3(UpaMH SBISIFOTCS 3(QUPBI, IPUHAIIEKAIINE K
IpyIIe, COCTOSALICH M3 MAaJOHATOB, MAJICHATOB, LIUTPAKOHATOB, [JIyTAPATOB, LUKJIOTEeKCeH-1,2-
IKapOOKCUIIaTOB U OEH30aTOB, M JIOObIE MPOM3BOAHBIC W/UIM MX cMecu. [IpenmnouTurenbHbie
NPUMEpPBI TMPENCTABJISIOT, HAMPHMEP, 3aMEINEeHHbIE MAaJIeHaThl W IIMTPAKOHATHI, Hauboyee
NPEANOYTUTENIEHO LIUTPAKOHATHL.

B cnoco0e monyueHust mpy MCIIONB30BAHUU SMYJIbCHU ABYX(a3Hasi CHCTEMA KUIKOCTh-
JKUJIKOCTh MOXKET OBITh MOJIyueHa MPOCTHIM MEePEeMELINBAaHIEeM U HeoOs3aTeIbHO 100aBICHUEM
(momoOSMHUTENBHOrO) pacTBOpUTEssi(eli) W H00aBOK, TaKMX KaK areHT, MHUHUMH3UPYOIIHA
TypOynenTHocTh (TMA), W/MiaM 3MyJIbrHPYIOIIUE areHThbl, W/HWIH CTa0MIN3aTOPhl SMYJIBCHH,
TaKie KaK TOBEPXHOCTHO-aKTHBHBIE BEINECTBA, HANPUMEP, KOTOPBIE HCIIOJIB3YIOT H3BECTHBIM
criocoOoM it obneryennst oOpa3oBaHMs W/ CTaOMIIM3aLUN 3MYJbCUU. [IpennouTurensHo
NIOBEPXHOCTHO-aKTUBHBIE BEIIECTBA TMPEACTABISIIOT KJIACC HA OCHOBE AaKPWJIOBBIX WJIH
METAaKPUIJIOBBIX NOJMMEpOB. 110 CyIecTBy MpearmoYTUTENbHBIMU SIBIISTFOTCS HEPAa3BETBIICHHBIE
C12-Cy0 (Mer)akpuiaThl, Takue KakK MOJTH(TEKCANENI)-MEeTAaKPUIAT H  MOJU(OKTAIEIIII)-
METaKpuJIaT M HMX CMeCcH. B ciydae, KOrja WHCIONB3YI AareHT, MHHUMH3UPYIOIIHN
TypOynenTHocTh (TMA), TO €ro npeanoYTUTENBHO BEIOHPAIOT U3 0-0JIe(UHOBBIX MOJUMEPOB H3
0-01e(MHOBBIX MOHOMEPOB C OT 6 10 20 aTOMOB yIjiepona, TAKUX KaK MOJHUOKTEH, TIOJUHOHEH,

MNOJIMACHECH WM ITOJHUAOACLCH, WJIM HX cMeceit. Hawubonee NPECATIOYTUTCIIbHBIM  ABJIACTCA
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MOJIUELIEH.
Teepaplii mponykr B (GopMe 4HacTUL, TMOJYYEHHBIH OCAKACHHEM WM CIOCOOOM
OTBEP)KIACHHUS SMYJbCHHM, MOXET OBITh MPOMBIT [0 MeHbIled Mepe OIHOKpPATHO,
NPEANOYTUTENBHO 10 MEHbINEH Mepe ABaKAbI, HanboJiee MPEeNnoYTHTEIBHO 110 MEHbIIEH Mepe
TPIDKABl APOMATUYECKUMU W/WIH  anu(aTUYeCKUMHU  YIJIEBOJOPOAAMHM, MPEANOYTUTENBHO
TonyosnoMm, rentaHoM unu neHtaHoM u/mnu TiCl4. PacTBopsl Ui MPOMBIBKH TaK)Ke€ MOTYT
coiep>KaTh JOHOPBI W/WIIN COEAMHEHHSI IPYNIbI 13, Takue Kak COEUHEHUs TPUAKIIIATIOMUHUS,
rajloreHcoziepsKalue coequHeHus: ankunamomunus. CoenuHeHUs aJIOMUHUS TakKXKe MOTYT
ObITh TOOABJIEHBI BO BpeMsl CHHTE3a KaTanu3aropa. [lanee xaraau3aTop MOXKET ObIThb BBICYIIEH
IPU WCIOJB30BAHUM, HANpUMEpP, BBINAPUBAHUS WM TPOAYBKM a30TOM WM MOXET OBITh
CYCHEHIMPOBAH B MACJISTHOMN JKUIKOCTU Oe3 MPOBEAECHUS KAKOH—JTHOO0 CTaAuN CYIIKH.

Koneunplii nmonydeHHbiii katanuzarop Llurnepa-Hatra mpennodTtuTenbHO HAaXOAUTCS B
dopMe dacTHL, Kak MpPaBWIO, CO CPEIHUM JAHAMETPOM B mpenenax ot 5 o 200 pwm,
npeanoytuTenbHo ot 10 1o 100. YacTuubl KOMIAKTHBI, UMEIOT HU3KYIO MOPUCTOCTh U IUIOLIAb
nosepxHocTH MeHee 20 /M2, Gonee mpeanodTuTenbHo Menee 10 r/m?. Tunmunoe komuuectso Ti
cocraBisier or 1 go 6 macc.%, Mg or 10 no 20 macc.% u nonopa or 10 mo 40 macc.%
KaTaJIUTUYECKON KOMITO3ULIUU.

IMonpobHoe omucanue karanuzaropos npuseneHo B WO 2012/007430, EP2610271, EP
261027 u EP2610272, xoTOpbIe BBEAECHBI 31€Ch CCUIKOM B MOJHOM 00BbeMe.

IMpennoururensHo kartanusarop Llurnepa-Harra (ZN-C2) UCHONB3YIOT B COYETAHUH C
COKaTaJIU3aTOPOM Ha OCHOBE QJIKMJIbHBIX COCAMHEHHH aJTIOMHHUS M HEOOS3aTeIbHO BHEIIHUMHU
JOHOPaMH.

B kauecTBe HOMOJHUTEIHPHOIO KOMIIOHEHTa B CIOCOO€ MOJUMEPHU3ALIUH 10 HACTOSLIEMY
n300pEeTEHNI0 NPEANOYTUTENbHO NpHUCyTCTBYeT BHemHUN aoHop (ED). IMonxopsimue BHEUIHHE
noHope! (ED) BKIIFOUAIOT OMpeneseHHbIe CHJIAHBIL, MPOCThbIE 3PHUPHI, CIOXKHBIE 3PHUPBI, AMUHBI,
KETOHBI, Te€TepPOLUKINYECKHe CcOoeAuHeHHs U Hux cmecu. Ilo cymecTBy mNpeanoyYTUTENbHO

npuMeHeHue cunanoB. Hanbosee npeanoYTuTeNbHO NPUMEHEHNE CHIIAHOB ¢ 00mel GopMy ok
b .
R7gS1(OR®)-p-g)

rae R, R® u R® o603Ha9aeT yrneBomopOIHbIH PaauKaj, B YAaCTHOCTH ANKUILHYIO HIIH
LUKJIOANKUIIBHYIO TPYTITy, U TZIe P U ( SBISTFOTCS YHCIaMH B npeaenax ot 0 1o 3, a cymma p + q
cocTapsieT paBHyio umn meree 3. R% R® u R® MoryT 6bITh BHIOpaHbI HE3ABHCUMO APYT OT APyTa
U MOIyT TMpPEACTABISATh WACHTHUYHbIE WM OTIMYarouinecs. KOHKpeTHblE NPUMEpbl TaKUX

CHJIAHOB NPEACTABISIFOT (TperOyTnn)2Si(OCH3)s, (umknorexcwn)(meTin) Si(OCH3).,
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(pernmn); Si(OCH3), u (uuknonenTin )2Si(OCH3),, nnu ¢ obmeit popmynoit

Si(OCH,CH;):(NR°RY)

rae R* u R* MoryT npencTapisTe uaeHTHYHbIE HJIM OTIMYAKOIIMECS YIJIEBOAOPOIHBIE
rpymnmsl ¢ oT 1 1o 12 atomamu yriepona.

R’ u R* moryr GbiThb He3aBMCMMO BbIOpaHBI U3 TPYIIBI, COCTOSINEH M3 JTUHEHHBIX
anudaTuyecKkux YTJeBONOPOAHBIX coenuHeHUH ¢ or | 1o 12 aroMoB, pa3BETBIIEHHBIX
anu(aTUIecKux WM apOMaTHYECKHX YIJIEBOAOPOAHBIX coenuHeHui ¢ or 1 no 12 atomamu u
LUKINYECKUX anu(aTudeckux YTrieBOAOPOAHbIX coenuHeHnid ¢ or 1 mo 12 aromamu. Ilo
CYIIECTBY MNpeArnouTUTENbHO, uToObl R’ m R* Gbuin HesaBuCMMO BBIOpaHBI M3 TPy
COCTOSsIILEH M3 MeTWia, STHia, N-Tpomwia, n-OyTwia, OKTWIA, NEKAHWIA, H3OMPOIUIA,
N300y THIIA, U30MEHTHIIA, TPETOYyTHIIA, TPETAMIIIA, HEOTIEHTUIIA, [IUKJIONEHTHIIIA, LIUKIOTeKCHIIA,
METUJILMKJIONEHTUIA U LIUKJIOTENTHIIA.

Bonee npeanoututensho o6a R' um R’ mpencTaBisioT uAeHTUYHbIE, ele OoJiee
npeanoututenbHo o6a RY u R* npencrasnsior sTunosyro rpyny .

B wactHOocTH, mpeamoyruTenbHbIMM BHeWHMMHM jpoHopamu  (ED)  sBisroTcs
NEHTUITUMETOKCUCHIIAHOBBIN JOHOP (D-10HOp) MK HUKJIOT€KCUIMETHUIIIMMETOKCHCHITAHOBBIN
nouop (C-moHopom), HarOoJIee MPEANOYTHUTENBHBIM SIBJISIETCS TTOCIIETHHIA.

JononaurenpbHo K karamusatopy Ilurnmepa-Hatra (ZN-C2) u  HeoOsi3aTebHOMY
BHemHeMy gnoHOpY (ED) moxker ObITh MCHONMB30BaH COKaTanu3atop. I[IpeanoyTuTespHO
COKaTaJIM3aTop MpEeACTaBsieT coenuHeHue rpymmbl 13 mepuommueckor Tabmuuel (IUPAC)
(UIOITAK), Hanpumep, aJIOMUHHUHOPTaHHMYECKOE COEAMHEHHWE, TaKoe KaKk  COCOUHEHHE
ATIOMUHHS, Takoe Kak aJKWJIbHOE COeAMHEHHE alllOMUHUS, TaJOreHUIHOE COEeIUHEHUe
AMIOMUHHUS WIH  aJKWITaJOreHUJHOe coenuHeHue amoMuHus. COOTBETCTBEHHO, B OJHOM
KOHKPETHOM BapHWaHTe BOIUIOLIEHUS HacTosimero wu3obperenms cokaramusatop (Co)
MIPEACTABJISIET TPUATIKUJIATFOMUHUIM, TaKOU KaK TPUSTUTIATIOMUHHN (TEAL),
OUAKUIATIOMUHUN-XJIOPU WM aJIKUJTAFOMUHUNE-XJIOPUA WU UX cMecH. B 0JTHOM KOHKpeTHOM
BapHAaHTE BOIUIOIIEHUSI HACTOsIero wu3o0pereHuss cokaranusarop (Co) mpexacrasiser
tpuaTunamomunnii (TEAL).

[IpennoyTuTeNnbHO TIIATEIHPHO BEIOMPAETCS COOTHOLICHHE MeXay cokaTtanuzaTopoM (Co)
u BHemHUM JaoHOpoM (ED) [Co/ED] w/unu coorHoleHue Mexny cokatanmsatopom (Co) u
nepexoaHbiM MetajuioM (TM) [Co/TM].

CoOTBETCTBEHHO,

(a) MoJisipHOEe cooTHomenne cokaranmuzaropa (Co) k Bremnemy nonopy (ED)
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[Co/ED] nomKkHO COCTaBIISATh B MpeAesiax oT 5 10 45, mpennouTUTENbHO B Ipeaesax ot 5 a0 35,
OoJee MPEANOUTUTENFHO B Ipeaenax oT 5 ao 25, eme Ooyee MPEenrnoYTHTEIBHO B Mpenesax OT
4,5 no 25; u HeobsA3aTeNbHO

(b)  wmomsproe coorHomeHue cokaramuszaropa (Co) k coegunenmto Ttutana (TC)
[Co/TC] nomxkHO cocTaBisiTh B mpeneiax oT Boime 80 1o S00, mpeArnodTUTeIbHO B Ipeaeiax oT
100 o 350, eme OGoJnee mpeAnoOYTHTENHHO B mpenenax ot 120 mo 300.

Kak ykasano Bbime, kartamusatop Llurnepa-Harra (ZN-C2) npeamodtutenbHO
MPEICTaBIsIeT MOAU(UIIMPOBAHHBIN ITPH UCIIOIB30BAHUK Tak Ha3biBaeMor BNT-rexHonoruu Bo
BpeMsl YKa3aHHOMW BbILIE CTAJUH MIPEABAPUTENBHON MOJUMEPHU3ALINH [ 00eCTIeUeHHs BBEICHHS
MOJIMMEPHOIO HYKJIEUPYIOLIErO areHTa.

Takol MoNMMEpHbIN HYKJIEUPYIOIIUM areHT NPEACTaBJIsIeT TAKOBOM, YKa3aHHBIN BBILIE
BUHUJIOBBIN MOJUMEpP, TAaKOM Kak BUHWJIOBBIM IONMMEp, MOJy4YEHHbIH W3 MOHOMEPOB C

dbopmyioii:

CH; = CH-CHR'R?

rare R1 m Ry BMmecre ¢ aromamm yriepona, NPUKPEIUIEHHBIMM K HHM, 0OpasyoT
HEeoOsI3aTeNIbHO 3aMEIeHHOe HACHIIIEHHOE WJIM HEHACBILICHHOE, WM apOMaTU4eCKOe KOJIbIIO,
WUJIN CIIUTYIO KOJIBLIEBYIO CUCTEMY, 1€ KOJIBLIO WIIM CIIUTAsl KOJIbLIEBAs IPyIa COAECPKUT OT 4 110
20 aTOMOB yriiepoja, NPEANOUYTUTENIBHO OT 5 10 12 4JIeHHOE HACBILIEHHOE UM HEHACBIIIEHHOE,
UJIM apOMATHYECKOE KOJIBLO, U CIUTYIO KOJIBLIEBYIO CUCTEMY, UM HE3aBUCUMO MPEACTABISAET
nuHeNHbll unu passeTsieHHbI C4-Cso ankan, Cs- Coo nuxioankan um Cy-Coo apoMaTuueckoe
konbo. [Tpennouturensio Ri u Ry, BMecTe ¢ atomom C, MpUKperieHHbIM K HUM, OOpasyroT
ISATH- WIN LIECTH YJIEHHOE HACBHIIEHHOE WIN HEHACBILIEHHOE, NI aPOMATHYECKOE KOJIbLO, WU
HE3aBHUCHUMO MPEACTABJSIOT AJKWIBHYIO TPYNIy, COAEpsKalyrd OoT 1 no 4 aTomMoB yrieposa.
IIpennouTuTeNnbHO BUHUIIOBBIE COEAWHEHWE MUl MOJYYEHUsl IMOJHMMEPHOIO HYKJIEHPYHOLIEro
areHTa, HUCIOJb3yeMOe IO HACTOSAIIEMY H300pPETEHUI0, MPEACTABIIIOT B YAaCTHOCTH BUHHII
LUKJIOAJIKAHBI, 1O CyliecTBy BuUHHI LukiorekcaH (VCH), BUHMI IUKJIONEHTAaH W BUHWI-2-
METHJT IIUKJIOTeKCaH, 3-MeTuiI-1-0yTeH, 3-3Tui-1-rekceH, 3-meTmi-1-nenteH, 4-MeTuiI-1-eHTeH
wim ux cMmecu. I1o cymecTBy npeanodTuTenbHbIM MOHOMepoM siBisiercst VCH.

MaccoBoe COOTHOLIEHNE BUHUIOBOIO COEAMHEHUsT K KaTajlu3aTopy MOJMMEpU3aLuu Ha
cTaguy MOAM(UKALNK KaTaJIu3aTopa MOJIMMEPU3ALNU MPEANOYTUTENbHO coctaBisier 0,3 wiu
6osee BmioTh 10 40, Takoe kak ot 0,4 no 20 wim Gonee npennoututensHo oT 0,5 mo 15, Takoe
kak ot 0,5 no ot 2,0.

ITonumepuzanus BUHIJIOBOTO coenuHenusi, HanpuMep, VCH, moxer ObITh mpoBeneHa B
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7000 MHEPTHOW KUAKOCTH, KOTOpasi He pacTBOpsieT 0Opa30BaBINUICS MonuMep (Harmpumep,
polyVCH). Baxxno rapaHTHUPOBATh, 9TO0BI BSI3KOCTh cMecH KOHEYHBIT
KaTalnu3aTop/MOJMMEPH30BAHHOE  BUHWIIOBOE  COENMHEHHE/MHEPTHAs  JKUAKOCTh  Oblia
JIOCTaTOYHO BBICOKOHM Ui TPENOTBPAINEHHS OCAXKAEHHUS YaCTUI[ KaTaju3aropa BO BpeMs

XpaHEHUs1 U TPAHCIIOPTUPOBKH.

DnacToMepHbIi conoumep strieHa (E)

ApMupoBaHHasi BOJIOKHOM kommosuuusi nojunporwieHa (C) 1o  HacTosemy
M300pETEHUIO TOTIOJHUTENBHO COAEPIKUT 3JIACTOMEPHBIN cononumep npomnuieHa (E).

IIpennoururensHO snactomepHbiii  comosmmep mnpormwiena (E) mpeacrasnser
nojnoieuH O4eHb HU3KOU IJIOTHOCTH, OoJiee MPEATIOYTUTENbHO MOMHONe(UH OueHb HU3KOH
IUIOTHOCTH, MOJUMEPH30BAHHBIH NPU HCIOJB30BAHUU KaTaJNW3aToOpa C €JUHBIM LIEHTPOM
NOJIMMEPHU3ALMH Ha METalIe, MPEANIOUYTUTEbHO METAJIOLIEHOBBIN KaTajus.

B npennouTuTenbHOM BapUaHTE OCYIIECTBJIEHUS 3J1aCTOMEPHBIN COMOIMMEp MPOIUJIEHA
(E) umeer motHocth Menee 0,900 r/cm’. Bonee NpeanodTUTENbHO MJIOTHOCTb 31aCTOMEPHOTO
cononmumepa nporunesa (E) pasHa unu menee 0,890 r/cm’, eme Gonee MpeanoOYTHTENHLHO
cocrasJsieT B mpeaenax ot 0,845 no 0,890 r/cM>, Takas Kak B npenenax ot 0,870 no 0,885 r/em’.

[IpennoururenbHO 31acTOMEpHBIN cononumMep nponmieHa (E) numeer ckopocTs TeueHUs
pacriasa MFR; (190 °C, 2,16 kr) nmo menbiueii mepe 25 r/10 MuHyT, O0jee mpeArnouTUTETHEHO
ot 25 no 50 r/10 munyT, eme Oosnee npeanodTuTesabHo oT 28 1o 40 /10 MUHYT, TaKyl Kak B
npeznenax ot 29 no 35 r/10 MuHyT.

OnacromepHbili comosnumep mpormmiieHa (E) coOmep:KuT enuHUIbL, IONyYeHHbIE U3
stunena u Cq - Co a-oneduna.

OnacToMepHbiii cononumMep npormieHa (E) comep:kuT, MPeamno4YTUTENHHO COCTOSIT U3
eIMHUL, Toy4aeMbIx U3 (1) sTuiieHa u (ii) mo menblieit mepe uHoro Cy4 - Cio a-oneduna, Gomee
NPEANOYTUTENIbHO €IUHUL, ToiydaeMbix u3 (1) sTuieHa u (il) MO MeHbLIEH Mepe MHOro o-
onedrHa, BBIOPAHHOTO U3 IPYNIbL, cOCTosel u3 1-0yteHa, 1-nenrena, 1-rekcena, 1-rernreHa u
l-okrena. Ilo cymecTBy NpPEANOYTUTENILHO 3JIacTOMEpHbIN comommumep mnpomwieHa (E)
COIEPKHUT MO MeHbINeH Mepe enuHUIbl, nojy4daembie u3 (i) stunena u (i) 1-Oyren mmm 1-
OKTEHA.

B omHOM mO CymecTBy NpennouYTHTEIbHOM BapHAHTE OCYILIECTBICHHS HACTOSIIErO
n300peTeHust 3JacToMepHblil cononmumep nponmiera (E) cocront u3 enuHuUI, mojay4aeMbIx U3
(1) stunena u (ii) 1-OyteHa winu 1-okreHa. Ilo CymecTBy MpennmoYTUTEHHO 3JIACTOMEPHBIN
cononumep nporuiiera (E) npencrasnsier cononmmMep 3THIIEHA U 1 -OKTEHa.

Conep:xanne coMOHOMepa, Takoe kKak comepykanne C4 - Coo a-onerHa, 37aCTOMEPHOTO
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cononmmMepa nporwieHa (E) cocrasnsier B mpenenax ot 4 1o 25 moin.%, 6oiee mpeanouTUTENBHO
B npexnenax ot 5 g0 20 mon.%, eme Ooyee MPeAnoOYTUTEHHO B mpeaenax ot 6 a0 12 momn.%,
Takoe Kak B npezaenax ot 5 1o 10 mon.%.

B onmHOM mpeAmoYTHUTENPHOM BapUaHTE OCYLIECTBIECHUS HACTOSIIEr0 H300peTeHus
3MacTOMEpHBI cononumep npomwieHa (E) monmy4aroT nmpu MCnosb30BaHUM 1O MEHBLIEH Mepe
OJTHOTO METAJUIOLIEHOBOI'O KaTalM3aTopa. DNacTOMepHbI comonumep nporuieHa (E) Taxke
MOJKET OBITh IMOJIyUeH MPU UCIIONB30BAHUU OO0Jiee YeM OHOIO METAJJIOLEHOBOTO KaTalu3aTopa
WIA MOXET NPEACTaBJIATh CMECh MHOXKECTBA 3JIACTOMEPOB, IMOJYYEHHBIX MPU HUCIOJIb30BAHUU
Pa3NUYHBIX METAJJIOLEHOBBIX KaTaJH3aTOpPOB. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS
HACTOSIIEro H300peTeHHst  3JacToMepHbIil comonumep nponmieHa (E) mpencrasmsier mo
cyulecTBy JuHeiHbI sTuieHoBblii momumep (SLEP). SLEPs u apyrue mnonyudeHHble mpu
UCIIONb30BAHMN METAJUIOLIEHOBOrO KaTajiu3a 3JacTOMepHble comnonumepsl mnpomnuieHa (E)
U3BECTHBI M3 NPEALIECTBYIOIIErO YPOBHS TeXHUKH, Hanpumep, US 5,272,236. Dtu noaumMepsl
TaKke KOMMEpPYECKHM JOCTYIHBI, Hampumep, Kkak miactomepsl Queo™ or Borealis,
acromepHbie cMosbl ENGAGE™ ot Dow Chemical Co., nomumepst EXACT™ ot Exxon mn
noimumepsl TAFMER™ ot Mitsui, nommmepsl Lucene or LG, nonmumepsr Fortify ot Sabic min

noiuMepsl Solumer ot SK Chemicals.

Ycunurens anresun (AP)

CornacHo HacrosimeMy M300pETEHUIO, apPMHUPOBAHHAS BOJIOKHOM  KOMITO3HUIIHSI
nonunponuieHa (C) JOMONMHUTETBPHO CONEPKUT yeunuTenb anresuu (AP). Yceunurens anre3uu
(AP) ykasaH, Kak MOJAPHBIA MOTU(PHUIMPOBAHHBII TOMO- WJIH COMOIMMEp moumnponiieH (PM-
PP).

Honspubiii  MonudumpoBanubiii  nojunponwieH (PM-PP) romo- wmu comonumep
COIEPKUT COEAVHEHHWE C HHU3KOW MOJIEKYJSIPHOM MacCOM C pPEaKTUBHBIMHU MOJSPHBIMU
rpynnamMu. MonugpuIMpOBaHHBIE  T'OMOIIOJIUMEPBI TPOIMWJIEHA M COMOJHMEPHI, TaKHE Kak
COIOJIUMEPBI TIPONMJICHA M STWJIEHA WIH C APYruMH o-onepuHamu, Hampumep, Cs - Cio a-
oneuHAMH, SBISIFOTCA HaubOoJiee MNPEANOYTUTEIbHBIMH, ITOCKOJIBKY OHH HMMEKOT BBICOKYIO
COBMECTHUMOCTb C MpPOMIIEHOBBIM moniumepoM (PP) apMupoBaHHO!H BOJOKHOM KOMITO3HIIMU
noyunponuiena (C) mo HacTosimeMy H300pETEHHIO.

C Toukm 3peHHs CTPYKTYpPBL, MOJSPHBIA MOAMMULIUPOBAHHBII T'OMO- HJIH COIOJIUMED
nojunponuiesa (PM-PP) npennoururensHo BEIOUPAIOT U3 TpadT- Wi OJIOK-COMOIUMEPOB.

B 3TOM KOHTEKCTE MpeArnouTeHHEe OTAAETCS MO PHBIM MOIU(HUIIMPOBAHHBIM T'OMO- HUJIH
cononumepam nosumnpomnwieHa (PM-PP), comepkammm rpynmbl, MOJy4YeHHbIE W3 MOJSPHBIX

COEAMHEHUH, B YaCTHOCTH, BBIOPAHHBIX W3 TPYIIIBL, COCTOSIIEH W3 AHTUAPUAOB KHCIIOT,
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KapOOHOBBIX KHCJIOT, MPOM3BOAHBIX KapOOHOBBIX KHCIJIOT, NEPBUYHBIX U BTOPUYHBIX AMHHOB,
T'UJIPOKCUIIBHBIX COETUHEHUI, OKCA30JIMHA U 3TIOKCUIOB, a TAK)K€ HOHHBIX COEUHEHU.

KonkperHple  npuMepbl  yKa3aHHBIX  MOJSAPHBIX  COEAUHEHMH  MPEACTaBISIOT
HEHACBIIEHHbIE LUKINYECKHe AaHTHAPUABl W HUX anudaTHuecKue CIOXKHble Iu3dupsl, u
NPOM3BOJHBIE TUKUCIOT. B 4acTHOCTH, MOXKET ObITh HCIOJB30BAH MAJIEMHOBBIM AHTHUAPHI U
coenuneHusi, BoIOpaHHble U3 C1 - Cio TMHEHHBIX U Pa3BETBIEHHBIX TUANKUIMalenHaToB, Ci -
Cio NMHEWHBIX M PAa3BETBIEHHBIX IUANKUIpyMapaToB, utakoHooro anruzapuaa, Ci; - Cio
JMHENWHBIX U Pa3BETBIIEHHBIX CJIOKHBIX 3()MPOB UTAKOHOBOM KHCIIOTHI M THAJIKHJIIA, MAJIEUHOBOMN
KUCJIOTBI, yMapOBON KHUCIIOTHI, UTAKOHOBON KHCJIOTBI U UX CMECEH.

Ilo cymecTtBy  mOpeAmnoYTeHHE OTAAETCS NPUMEHEHUID TOMO- WU CONOJUMEPY
MOJIUIIPONINJIEHA, IPUBUTOMY MAaJIEMHOBBIM aHTUAPUIOM WJIM AKPUJIOBOH KHCIOTHI B KaueCTBE
HOJIIPHOTO MOIU(HUIIMPOBAHHOIO TOMO- WM conojgumepa nonunponuiera (PM-PP), to ects,
ycunurento aare3uu (AP).

Moau(puurpoBaHHbIN MOJIUMEP, TO €CTh, YCHJIUTENb aare3Ud, MOXET OBbITh IMOJyYeH
IIPOBEAEHUEM TNPOCTOM PEAKLUOHHOM OKCTPY3UMH IOJMMEpa, HAmpuUMep, C MajleMHOBBIM
AHTUIPUAOM B TIPUCYTCTBUHM HCTOYHHUKOB CBOOOAHBIX PAJUKAJIOB (TAaKMX KaK OpPraHUYECKHe
NEePEeKUCH), Kak onucaHo, Harpumep, B US 4,506,056, US 4,753,997 wmu EP 1 805 238.

IIpennoururenbHble KOJIMYECTBA TPYII, IMOJYYEHHBIX M3 MOJSAPHBIX COEAUHEHUH, B
NOJIIPHOM MoubuIpoBaHHOM Tonumnpomnuwiene (PM-PP) romo- unu comomumepe, TO €CTb,
ycunutene anresun (AP), cocraBmsier ot 0,5 mo 10 macc.%. Hanpumep, B mpenenax ot 0,5
macc.% no 8 macc.%, mpenmoututesibHO B mpenenax ot 0,5 macc.% mo 6 macc.%, Oonee
npeanodTuTeNbHO B mpeaenax ot 0,5 macc.% mo 4 macc.% u Hambosiee MPENNOYTHTEIHHO B
npenenax ot 0,5 macc.% no 3,5 macc.%.

[MpenmoururenpHbIe MOKA3aTeu CKOpOCTH TeueHus pacmiaBa MFR, (190 °C) mus
NOJISIPHOTO MOIU(UIIMPOBAHHOIO TOMO- HJIHM comojumepa nosumnpomnmieHa (PM-PP), to ects,
s yewnutens aaresun (AP), cocraBmsiror or 2 go 500 /10 muuyT. Ilo cymecTBy
NPEANOYTUTENIbHO TOJSIPHBIA MOAM(DHULIMPOBAHHBI T'OMO- WJIM COMNOJHMEP MOJUIPONUIICHA
(PM-PP) umeet ckopoctb Teuenus pacruiasa MFR; (190 °C) no menbiieit mepe 50 r/10 MuHYT.

B ongHOM mpeanoYTUTENbHOM BapHAaHTE OCYINECTBICHHsS HACTOSIIEr0 H300pETeHHS,
ycunutens anre3nd (AP) npencrasniser MoguUIMPOBAHHBI MaJIEUHOBBIM aHTUAPUIOM TOMO-
WIA COTIOJIUMED TOJUIPOIMIEHA W/ I MOAU(DULINPOBAHHBIN aKPUJIOBOH KHUCIOTOH TOMO- WU
cormonumep mnonumnponmieHa. IlpeamouturensHo — ycunurens aaresun (AP) mpencraBisier
MOIU(HUIMPOBAHHBIA MAaJI€MHOBBIM ~ AHTHAPUAOM TOMOIIOJIMMED TOJUIPONIICHA W/ HUIIH
MOIU(PHUIMPOBAHHBIA AKPUJIOBOH KHUCJIOTONH FOMOIIOJIUMEDP MOJUMIPOIHIIEHA U MPEANOYTUTENBHO

MOIU(ULIMPOBAHHBI MaJICTHOBBIM AHTHUAPUIOM TOMOTIOJIMMEp MoJumnponuieHa. Hampumep,
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NOIXOAIINE TOJIIPHbIE MOIMU(UIIMPOBAHHBIE TOMO- WM COIMOJUMeEphl mojunponuieHa (PM-
PP) BxmowaroT, Hampumep, TOMOIIOJUMEp NOJHUIPOIWICHa, TPUBUTONH MAaJleMHOBBIM
auruapunom (PP-g-MAH), romononuMep MNONUNPONUIIEHA, TMPUBUTONH AKPHIJIOBOH KHUCIOTOU

(PP-g-AA).

Koportkue BosiokHa (SF)

Cy11iecTBeHHBIMU KOMIIOHEHTAMU  apMHUPOBAHHONW  BOJIOKHOM  KOMITO3ULIMS
nonumnponuieHa (C) mo HacTosLeMy U300PETEHUIO SIBJISIFOTCST KOPOTKHE BOJIOKHA (SF).

Koporkue BonokHa (SF) BeIOMparoT W3 rpynmbl, COCTOALIEH U3 CTEKJIOBOJIOKHA,
METAIJINYECKOrO BOJIOKHA, MHUHEPAJIbHOTO BOJIOKHA, KEPaMHUYECKOTO BOJIOKHA, YIJIEPOJHOTrO
BOJIOKHa U TrpaduTOBOrOo BOJOKHA. IIpeamodruTenbHbIM —SBJSIETCS CTEKIOBOJNIOKHO. Ilo
CYLIECTBY, CTEKJOBOJIOKHO IpPEACTABISAET PE3aHHOE CTEKJIOBOJOKHO, TaKK€ M3BECTHOE, Kak
KOPOTKHE BOJIOKHA WJIN PyOJICHHbIE BOJIOKHA.

Pesanpie mnu koporkue BosiokHa (SF), ucnonb3yemble B apMHPOBAHHOW BOJOKHOM
komnozuiun nosmmnponuiaeHa (C), MpearnouTUTENbHO UMEIOT CPEeNHIO JJIMHY B Ipenenax OT
1,0 no 10,0 mm, Oonee mnpeamoutuTenbHO B mpenenax ot 2,0 mo 8,0 mm, eme Oosee
MIPEANOYTUTENBHO B npeaenax ot 3,0 1o 5,0 MM, Tak kak B npeaenax ot 3,0 1o 4,5 mm.

Pezanbie mnmu kopotkme BojiokHa (SF), mcrmone3yemble B apMHUPOBAHHOH BOJIOKHOM
komno3uiuy nonunponuieHa (C), mpeanoYTuTebHO UMEIOT CpeqHui auamMerp oT 8 10 20 um,
Oonee mpeanodTUTENHHO OT 9 0 16 um, eme Gosnee mpennouytutenbHo OT 10 1o 14 um, Takoe
Kak oT 9 1o 13 pum.

[IpennoururenbHo KOpoTkHe BosokHA (SF) mMeroT acrekTHoe cooTHowmeHue ot 125 o
650, npeanoururenbHo ot 150 mo 450, Gonee mpeamnourutenpbHo OT 200 mo 470, eme Gonee
npeanoyTuTenbHO oT 300 1o 430. ACeKTHOEe COOTHOLIEHUE MPEACTABIISIET OTHOLIEHUE MEXKIY

cpeaHel JUIMHON U CPEAHUM AUAMETPOM BOJIOKOH.

JHobasku (AD)

JlononauTepHO K mpomnuwieHoBoMmy monuMmepy (PP), smacromepHomy comonumepy
nponuiena (E), ycwmremo aaresuu (AP) m xoporkum BojiokHam (SF)  apmupoBaHHas
BOJIOKHOM Kommosuiusi nojunponmieHa (C) mo HacTtosmeMy H300pEeTEeHHIO MOXKET COIepIKaThb
nobasku (AD). Tunuusble HOO0ABKU TPENCTABISIOT TMOTJIOTHTEIN KHCJIOT, AHTHOKCHIAHTHI,
KpPacHUTEeJH, CBETOCTAOMIIM3aTOPBI, IACTH(UKATOPBI, HOOABKH, TOHIKAIOIINE TPEHHUE, areHTHI,
MPUOAOIINE YCTOHYMBOCTh K LIApAalHAM, JUCTIEPTHPYIOIINE AareHThl, TEXHOJOTUYECKHEe
no0aBKH, TyOPUKAHTBI, TUTMEHTHI U AHAJIOTUYHOE 1M,

Takmne noGaBkM KOMMEpPYECKH IOCTYIHBI M OIMUCaHbl, Hampumep, B «Plastic Jlob6aBku
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Hubook», 6th edition 2009 of Hans Zweifel (ctpanunst 1141 - 1190).
JIOMONMHUTENBHO, WCMOJB3YEMbI B ONMCAHUM HACTOSLIEW MATEHTHOW 3asBKU TEPMUH
«nobasku (AD)» 1o HacTosIeMy H300PETeHUIO TAaKXKe BKIIFOUAET B 00BEM MOHSTHS MaTEPHAITbI-

HOCHUTECIIU, B YaCTHOCTH, MMOJIMMEPHBIC MATCPUAJIBI-HOCUTEIIN.

IlonumepHBIN MaTepHUan-HOCUTEINb

IIpennoyrurenbHO apMHUpPOBaHHAS BOJOKHOM KoMmmo3uims mnonunponwieHa (C) mo
HACTOALIEMY H300PETEHHIO HE CONEPKUT (@) JOMOMHUTENbHBIN MouMep(bl), OTIIMYAIOIIHUNICS OT
nponuiernoBoro nonumepa (PP), smacromeproro comommmepa mnpomnwiena (E) u ycunmurens
anresun (AP), B konudecTse, mpesblmaromeM 15 macc.%, NMPEAnOYTUTENHHO B KOJIUYECTBE,
npesbimatomeM 10 macc.%, Gosee NpeArnoUTUTENBHO B KOJHUYECTBE, MpeBbIlIameM 9 macce.%
or ofmieit Macchl apMUpPOBaHHON BOJOKHOM Kommosuiuu mnojunponuwieHa (C). JlroOoi
marepuan-Hocutens i nobaBku (AD) paccuuThiBaeTCss HE MO KOJHYECTBY IOJMMEPHBIX
COEIMHEHUH, a 1O KOJHMYECTBY COOTBETCTBYIOIIEH M00aBKH, KaK YKa3aHO B OINHCAHHH
HACTOSILIEN TAaTEHTHOM 3asBKU.

ITonmmepHbIit MaTepuan-HocuTenb nodaBku (AD) npeacTaBiser MOIUMEPHBIN HOCUTEb
s o0ecreyeHusi paBHOMEPHOT'O paCTpenesieHdus] B apMUPOBAHHON BOJIOKHOM KOMIIO3UIIUH
nojunporuiena (C) mo Hacrosimemy uzoOpereHuto. [lonMMepHbIi MaTepUa-HOCUTENb He
OrpaHU4YnBaCTCA KOHKPETHBIM TMMOJIUMEPOM. HOHI/IMeprIﬁ MaTEPHUAI-HOCUTECIIb MOXET
NnpeaACTaBJIATb TOMOIIOJUMED OTHIICHA, CONOJIMMEP OTHIICHA, HOJIy‘-I@HHbeI U3 DHDTUJICHA U
cCOMOHOMepa o-onepuHa, Takoro kak comoromep Cs - Cg a-oneduHa, roMONOIMMEDP MPOMHIICHA
W/WIY TIPOMHJIEH COMOJIMMED, MOJYYSHHbIH U3 MPOIUJIEHA U COMOHOMEpa 0.-0yie(hrHa, TAKOH Kak
stiiieH w/mmu comonomep Cy4 - Cg a-onedpuHa. [IpennodTUTeNbHO MOJMMEPHBIA MaTepHal-

HOCHUTECJIb HE COACPKUT MOHOMEPHBIE €MUHULIBI, TTOJIYYa€MbIE U3 CTUPOJIA WK €0 IMPOU3BOJHBIX

Hspenne

Hacrosimmee m3oOpereHne Takke OTHOCUTCS K TOJYYEHHOMY JIMTHEM IIOJ JABJICHHEM
U3JICNTUI0, TAKOMY KakK TOJY4YeHHOE JIUThEM IIOJ JAaBJICHHEM H3JeNue Il aBTOMOOMIBHON
MPOMBIIIJIEHHOCTH, COZEPIKAIIEMYy YKa3aHHYIO BBIIIE apMHUPOBAHHYIO BOJIOKHOM KOMIIO3ULIHEO
nojunpormiena (C). Hacrosmee wn3zoOpereHne, B HYaCTHOCTH, OTHOCHTCSI K MOJYYEHHOMY
JUTbEM TIOA AABJIEHHEM H3MEJIHI0, TAKOMY KaK MOJYYEHHOE JINTHEM IO/ JABJICHHEM H3JeNne
IUI aBTOMOOMJIBHON MPOMBIIJIEHHOCTH, CONEepskaliee mo MeHbinedr mepe 60 macc.%, Oonee
NPEANOYTUTENLHO N0 MeHblIed Mepe 80 macc.%, eme Oosee MPENNnOYTHTENBHO MO MEHBLIEH
Mepe 90 macc.%, Takoe Kak Mo MeHbluer mepe 95 macc.% win no meHblieit mepe 99 macc.%

YKa3aHHOW BBbIIIE aPMHUPOBAHHON BOJIOKHOM Kommoszuuuu nojunpomwieHa (C). B omHom mo
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CYLIECTBY NMPENMOYTHTEIHHOM BAPHAHTE OCYIIECTBJICHUS HACTOSIIErO M300PETEHHs HACTOSIIee
U300peTeHrne OTHOCHTCSl K TIOJIyYeHHOMY JIMTBEM TMOJ MAABJICHHEM H3IEJHI0, TaKOMy Kak
NOJy4YeHHOe JIMTbEM TMOJ JaBJIEHHEM H3JeNiue [yl aBTOMOOMJIBHOW MPOMBILLIEHHOCTH,
COCTOSIILIEMY M3 YKA3aHHOM BbIIIe apMHUPOBAHHON BOJIOKHOM KoMmo3uLuu nojumnpornuieHa (C).

JIOTIOTHUTENBPHO HACTOSIIEe H300pETeHHe OTHOCUTCS K CIEAYIOIEMY BapHAaHTY
OCYILECTBJIEHUS] HACTOSIIETO H300PETEHUS:

BapuaHT ocymecTBieHus: HACTOALIEro n300peTeHust 1:

I'panynbl, copepskaiye apMUPOBAHHYIO BOJIOKHOM KoMmosunuio (C), comepraimyro:

1) nponuieHoBbIH nomumep (PP),

i1) saactoMepHsbIii cononmmep stusena (E),

ii1)  ycunurens agresuu (AP) u

iv) KOpoTkue BosokHa (SF),

r7ie yKa3aHHas apMUpOBaHHAas BOJOKHOM kKomno3unus (C) orBevaer HepaBeHCTBY (1)
wi B0
wiE}

> 2.0 ),

rne w(PP) - maccoBast mons [B macc.% | mponuneHoBoro nosiuMepa (PP, ot oOiueii maccbt
xomnozuumn nojunponuwieHa (C), u w(E) - maccoBas monst [B macc.%] 351acTOMEPHOTO
cononumepa 3tuieHa (E) o obiieit Mmacchl apMupoBaHHO# BOTOKHOM Kommo3uiuu (C).
BapuaHT 0OCyI1eCTBIIEHHUS] HACTOAIIETO U300pETEHHS 2
I'panyJibl O BapuaHTy OCYINECTBJICHHUs] HACTOSIIETO M300peTeHus 1, rne apMUpoOBaHHAsI
BoJIOKHOM Kommno3uiwst (C) oreedaer HepaseHcTBy (1)
wilEF)

-~ e (In),

rne w(SF) - maccoBas monst [B Macc.%] xopoTkux BojiokOH (SF) or oOreir mMaccer
xomnozuumu noyunpornwieHa (C), u w(E) - maccoBas monst [B macc.%]| 3iacToMepHOTro
cononumMepa stuiieHa (E) ot obimeli Macchl apMUpOBaHHOM BOJIOKHOM kKommosunuu (C).

BapuaHT ocymecTBieHus] HACTOALIErO N300pEeTeHUs 3

I'panynbel Mo BapuaHTy  OCYIIECTBJIEHHsI HACTOsALIero wm3obperenuss 1 wim 2, rae
ajactomepHbiii cononumep stuiena (E) npencrasisier cononumep stunnena u C4-Cio a-oneduna.

BapuaHT ocymecTBieHus] HACTOALIEro N300peTeHust 4:

I'panynel mo mr000My W3 MPEAIIECTBYIOLIMX BAPUAHTOB OCYIIECTBIEHHS HACTOSIIErO
u300peTeHus, rae apMHupoBaHHash BOJOKHOM Kommosuiusi (C) HMMeeT CKOpPOCTh TEeUeHHs
pacrutaa MFR, (230 °C, 2,16 kr), kak omnpenenero cormacHo ISO 1133, menee 100,0 r/10
MHHYT.

BapuaHT ocymecTBieHus] HACTOALIErO H300PETEHHS S:
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I'panynel mo mr000My W3 MPEAIIECTBYIOLIMX BAPHUAHTOB OCYLIECTBIEHHS HACTOSINErO
n300peTeHus], I7ie apMUpPOBaHHAsL BOJIOKHOM KoMro3unus (C) comepskuT:

1) ot 20,0 mo 70,0 macc.% npomuneHosoro noiumepa (PP),

i1) ot 2,0 no 12,0 macc.% snactomepHoro cononumepa stieHa (E),

i) ot 0,1 no 5,0 macc.% ycunurens aaresun (AP), u

v) ot 10,0 no 70,0 macc.% kopoTkux BosokoH (SF)

oT o01mel Macchl apMUPOBAHHON BOJIOKHOM KoMrio3uuH (C).

BapuaHT ocymecTBieHus: HACTOALIEro H300peTeHus O:

I'panynel mo moO0My U3 NPEAIIECTBYIOLIMX BAPUAHTOB OCYLIECTBJIEHHMsS HACTOSINErO
n3o0perenus, rae ycuwiurenb anresuu (AP) mpeacraisier mosspHBIA MOAUGUIMPOBAHHBIN
nonunponuiaed (PM-PP) mnpencraBnstomiuii romMo- WM CONOJUMEDP TMPOMNHIIEHA, NPUBHTOMN
MaJICMHOBBIM aHTHUAPUIOM, CO CKOpOCThiO TeueHus pacmuaa MFR (190 °C, 2,16 kr), kak
omnpeneneno corsnacuo ISO 1133, mo menbiueit mepe 50,0 /10 MuHyT.

BapuaHT ocyecTBiIeHns HACTOSIIIEro n300peTeHust 7:

I'panynbl mo m00OMy W3 IPEAIIECTBYIOIIMX BAapHUAHTOB OCYLIECTBJICHUS] HACTOSIIErO
n300peTeHus, rae 3acToMepHbIi cononmuMep stuiieHa (E) mmeer ckopocTe TeueHMs: pacruiaBa
MEFR (190 °C, 2,16 xr), kak ompeneneHo corjacuo ISO 1133, mo menbmeit mepe 25,0r/10
MUHYT.

BapuaHT ocyIecTBiIeHUs] HACTOALIErO N300peTeH s 8:

I'panynbl mo mr000My W3 MPEAIIECTBYIOLIMX BAPUAHTOB OCYLIECTBJICHHS HACTOSIIErO
u300peTeHus, e 3JIacTOMeEpHbI cononumep sTuneHa (E) umeer:

a) conepskanue comoHomepa ot 2,0 no 25,0 mon.% wunu

b) nnotHOCTh MeHee 0,900 r/cv’.

BapuaHT ocymecTBiieHus1 HACTOSALIEro n300peTeHus 9:

I'panynel mo mr000My W3 MPEAIIECTBYIOLIMX BAPUAHTOB OCYLIECTBJIEHHS HACTOSIIErO
n300peTeHus, Te 3JIacCTOMEpHBIN conoinMep 3TwieHa (E) npeacrasiser conoauMep 3TUICHA U
1-okTeHa.

BapuaHT ocyiecTBieHus: HacTosiero n3odperenus 10:

I'panynel mo mr000My W3 MPEAIIECTBYIOLIMX BAPUAHTOB OCYLIECTBIEHHS HACTOSIIErO
u3o0pereHus, rae nponwieHoBbll nomuMep (PP) npencrasnser romonoanuMep nponuieHa.

BapuaHT ocy1ecTBieHus: HacTosero n3odperenus 11:

I'panynel mo mr000My W3 MPEAIIECTBYIOLIMX BAPHUAHTOB OCYLIECTBJIEHHS] HACTOSIIErO
u3zo0perenus;, rae mnpornuieHoBelid nonuMep (PP) mpencraBmser mo MeHblueld Mepe
OMMONATBbHBIH.

BapuaHT ocy1ecTBieHus: HACTOSIEero n3oopereHus 12:
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I'panynel mo mr000My W3 MPEAIIECTBYIOLIMX BAPHUAHTOB OCYLIECTBIEHHS HACTOSINErO
nu3o00pereHus, rae nponmieHoBbl nomMep (PP) comnepsxut:

1) ot 10,0 mo 35,0 macc.% nepsoro npomuiieHoBoro nojumepa (PP1),

i1) 30,0 no 70,0 macc.% Broporo npomnmieHoBoro nommepa (PP2), u

ii1) ot 10,0 no 35,0 macc.% Tperbero nponuneHosoro noiaumepa (PP3)

or ofmeil Maccel nponmieHoBoro mnonumepa (PP), rme ykasaHHbI nepBbIi
nponmyeHoBbli nonumep (PP1), ykaszanuelii BTOpOii mpommneHossiii nonumep (PP2) u
yKa3aHHBIA TpeTnii nponuieHoBbld mnonuMep (PP3) mmeroT pasnuyHble CKOPOCTH TEUEHHS
pacmuaBoB MFR2 (230 °C, 2,16 kr), kak onpeneneHo coryacto [SO 1133.

BapuaHT ocymecTBieHus: HacTosiero u3ooperexus 13:

I'panynel mo moOoMy U3 NPEAIIECTBYIOLIMX BAPUAHTOB OCYLIECTBJIEHHMsS HACTOSINErO
u3o0perenusi, rae Kopotkue BosokHa (SF) BbIOMparOT W3 Tpymmel, COCTOSALIEH W3
CTEKJIOBOJIOKHA, METAJTMYECKOIO BOJIOKHA, KEPAMUYECKOTO BOJIOKHA, YIJIEPOAHOTO BOJIOKHA U
rpauTOBOrO  BOJIOKHA, TMPENNOYTUTENbHO KOopoTkue BosokHa (SF)  mpencraBnstoT
CTEKJIOBOJIOKHA.

BapuaHT ocyecTBieHus HacTosIero nsooperenus 14:

I'panynbl mo m00OMy W3 IPEAIIECTBYIOIIMX BAapHUAHTOB OCYIIECTBJIEHUS HACTOSIIErO
u3obperenus, rae koporkue BosokHa (SF), mpeanoututensHo kKopoTkue creknoBojiokHa (SGF)
UMEIOT:

i) cpenuroro muHy ot 1,0 no 10,0 MM w/uiu

i1) cpenHuii nuametp ot 8 10 20 um.

Bapuant ocymecTBieHus: HacTosero n3ooperexus 15:

I'panynel mo mr0O00My W3 MPEAIIECTBYIOLIMX BAaPUAHTOB OCYINECTBJIEHHS HACTOSIIETO
uzoOperTeHus, comep:kamue 1o MeHbied wmepe 80,0 Mmacc.% apMUPOBAHHOW BOJOKHOM
komno3zuius nojiunponuieHa (C) or obIel MacChl rpaHyI.

BapuaHT ocy1ecTBieHUs] HACTOSIIEro n300peTeHust 16:

Uznenve, mpeArnouTUTENHHO JIUTOE HU3ZAENHE, COAepiKallee apMHPOBAHHYIO BOJOKHOM
komnozuuusl noyunponmwieHa (C) mo moOOMy M3 BapHaHTOB OCYIIECTBJIEHHS] HACTOSIIErO
uzobperenuss 1 - 15.

Janee Hmxe Hactosiiee n3o0pereHune Oyner ommcaHo Oosee MOAPOOHO CO CCBHUIKOW Ha

WUTIOCTPUPYIOLIKE, HO HE OTPAaHUYHBAOIIHNE €r0 MPUMEPHI.

ITPUMEPLI.
1. Meroap! usmepenus

MFR; (230 °C), xak usmepeno cornacHo ISO 1133 (230 °C, narpyska 2,16 kr).
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MFR; (190 °C), kak m3mepeno cornacHo ISO 1133 (190 °C, narpy3ka 2,16 kr).
Ckopoctp Tteuenus pacruiaa MFR; (230 °C) mnpommnenoBoro mnonumepa (PP)
pPacCUYMUTHIBAIOT coriacHo ypaBHeHHO (I)

logMFR (PP} = w{PP1) - logMFR(PP1}y w(PP2) - logMFR{PP2) + w{PP3)-log MFR{PP3)

@,

rae

w(PP1) - MaccoBasi 10JIs NIEPBOTO npomnuieHooro nonmumepa (PP1)
w(PP2) - MaccoBasi 0JIsl BTOPOro MponmieHoBoro nonumepa (PP2)
w(PP3) - MaccoBasi 0JIs TPEThEro NMPOIuiIeHoBoro noiaumepa (PP3)

MFR(PP1) - ckopocts TeueHus pacrmaBa MFR; (230 °C, 2,16 xr) B r/10 mMunyT
nepBoro npomnuieHosoro nojaumepa (PP1)

MFR(PP2) - ckopocth Teuenusi pacmiaBa MFR, (230 °C, 2,16 kr) B r/10 mMuHyT
BTOPOTro NponuieHoBoro noiumepa (PP2),

MFR(PP3) - ckopocth Teuenusi pacmiaBa MFR, (230 °C, 2,16 kr) B r/10 mMuHyT
TpeThero nponmieHosoro nonmmepa (PP3), u

MFR(PP) - ckopocth Teuenus pacruiaBa MFR, (230 °C, 2,16 xr) B 1/10 mMunHyT
npomnuaeHoBoro nojumepa (PP)

KonuuecTBeHHbIN aHAIN3 MUKPOCTPYKTYPbI IpU Ucnonb3oBanuu AMP cnekrpockonuu.

KonnyecTBeHHYI0 CIIEKTPOCKOINHIO SIIEPHO-MAarHUTHOTO pe3onanca (IMP) ucnosib3yroT
IUIS OLICHKH COZAEP’KaHUs COMOHOMEpa B MOJUMEPax U PaclpelesieHus] MOCIeOBATEIbHOCTH
coMoHoMepa B monumepax. Konudectsennbiii anamus PC{'H}SIMP crnekTpa 3amMCBIBAaIOT B
COCTOSTHUM pacTBopa mpu wucnojs3oBanuu SMP crnekrpomerpa Bruker Advance III 400,
paboraromero Ha wactorax B mpemenax ot 400,15 mo 100,62 MIn mms 'H u PC,
COOTBETCTBEHHO. BeCh CMEKTP 3amuChIBAIOT TPU UCTOJB30BaHuH C ONTUMH3HPOBaHHOro 10
MM J1aTYMKa U3MEPEHUs JINHEWHBIX BEJUYMH NMPH PACIIMPEHHOM JHUANa30HE TEMIIEPaTyp IMpH
125°C mpu wuCnonp30BaHMM BO BCeH MHEBMaTWke rasoodpasHoro aszora. Oxomo 200 wr
marepuana pactBopwid B 3 wmn [, 2-tetpaxnopstaHa-d> (TCE-d2) ¢ xpom-(III)-
anermnaneronatom (Cr(acac)s) ¢ mojydeHuneM B pesyjbrate 65 MM pacTBOpa pelakCarliOHHOTO
areHTa B pacteoputene (Singh, G., Kothari, A., Gupta, V., Polymer Testing 28 5 (2009), 475).
Jdnsa  obecrnieueHHss ONHOPONHOCTH pPAcTBOpPa IOCJE TMOJNYUYEHHs HadalbHOro obpasma B
Tepmobioke amnyay it AMP CrieKTpOCKONMN JONOJHUTEIBHO HATPEBAIOT B ME€YH C KPYTJIBIM
BPALIAOIIUMCS [TOJIOM B TEYEHUH O MeHbIuel Mepe 1 waca. IIpu yCTaHOBKE B MarHuT amiryJry
noasepraror Bo3pericTBuro 10 I'm Takas cxema Obima BeIOpaHa B NEPBYIO Ouepenb B BUAY

HGO6XOI[I/IMOCTI/I BBICOKOTI'O pa3pceuicHusa KOJIMYECTBCHHOI'O aHaJIn3a JJIA TOYHOTI'O
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KOJINYECTBEHHOTO ONpeNeNieHus coaepkanus stuiaeHa. Co3ar0T CTaHIapTHOE OJHOUMITYJIbCHOE
B030y:kneHne 0e3 ucronszoBanuss NOE npu onTHMH3HMPOBAHHOM yTJIe HAKJIOHA C 1 CeKyHIHOMN
3allep)KKOM TMOBTOpa LMKIAa W JByxypoBHeBo WALTZ16 cxemoii pases3ku (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, 11289). Bcero nmis criektpa nmorpedboBaioch
6144 (6k) nmmybCcOB.

IIpoBenu KONMYECTBEHHBIH aHanu3 Ha ocHose C{'H} SIMP cnekTpa ¢ OnpeneneHHbIM
CPEAHMM 3HAUE€HHEM U ONpPENeNUIN COOTBETCTBYIOI[ME KOJIMYECTBEHHBbIE 3HAUEHHs] NpPU
UCTIOJIb30BAHUN HMHTETpajia C UCIOJIb30BAHUEM CHEIHMAJIbHBIX KOMIBIOTEPHBIX mporpamm. s
COIOJIUMEPOB  STHJICH-TIPOIIMJIEHA BCE XHMHUYECKHE CIOBUTM KOCBEHHO YKa3bIBAIOT Ha
LIEHTPAJIbHYI0 METHJICHOBYIO rpymmy stwieHoBoro Omoka (EEE) mpu 30,00 wuM mnpu
UCITIOJIb30BAHUN XMMMYECKOTO CIABUIa B PAaCTBOPHUTENE. JTOT IOAXOJ IO3BOJISIET IPOBECTU
CpPaBHEHHE C OJTAJOHOM Jakeé TPU OTCYTCTBUM CTPYKTYpHOW exuHHubL HaOmonamuce
XapaKTepHbIe CUTHANBI, COOTBETCTBYIOLIME BBeneHuro stmieHa Cheng, H. N., Macromolecules
17 (1984), 1950).

Jis roMONoJMMEpOB NPONMJIEHa BCE XUMHYECKHE CABUTU MO CYTH YKa3bIBAIOT HA
METHJI-U30TAKTHUECKYIO MEeHTaay (mmmm) B KOHUEeHTpauu 21,85 uynm.

Habnromamuck XapakTepHble CHUTHANBL, COOTBETCTBYIOLIHE 2,1 sputpo peruopedexkram
(npusenenubie B L. Resconi, L. Cavallo, A. Fait, F. Piemontesi, Chem. Rev. 2000, 100 (4), 1253,
in Cheng, H. N., Macromolecules 1984, 17, 1950, and in W-J. Wang and S. Zhu,
Macromolecules 2000, 33 1157), TpeOyercs KOppeKIus H3-3a BJIMSHUS peruoneeKkToB Ha
ornpeneneHHble cBolicTBa. He HaOmrOmanuch xapakTepHble CUTHANBL, COOTBETCTBYIOIIUE IPYTUM
TUTIAM PernoneQeKToB.

PerynsipHOCTb pacmpeneneHus MOJIEKYJISIPHOH CTPYKTYpPbl KOJHYECTBEHHO OMNMPENEISIOT
Yyepe3 UHTErpaLro METHIBHON obsactu B nipenenax 23,6-19,7 yacTeil Ha MHJUIMOH € MTOTIPaBKOH
11l MFOOBIX YUaCTKOB, HE CBSI3aHHBIX C MHTEPECYIOIIEH cTepeornocienoarenbHoCcThio (Busico,
V., Cipullo, R., Prog. Polym. Sci. 26 (2001) 443; Busico, V., Cipullo, R., Monaco, G., Vacatello,
M., Segre, A L., Macromolecules 30 (1997) 6251).

B dactHOCTH, BO3neiicTBHE pernoneekToB U COMOHOMEpPA Ha KOJMYECTBEHHBIN aHAN3
PEryJISIPHOCTU PaCHpEAeNeHUsT MOJIEKYJIIPHON CTPYKTYpPbl KOPPEKTHPYIOT, BBIUUTAsI HHTETPAJIbI
penpe3eHTaTUBHOrO peruonedexTa W COMOHOMepa W3 KOHKPETHOH OONacTh HHTerpana
CTEPEOIOCIeIOBATEIbHOCTEH.

H30TakTHYHOCTD ONpeneNsii 10 YPOBHIO TMEHTAJ M YKa3ald, KaKk IPOLEHT

MMOCJIEOBATEIbHOCTE N30TAKTUIECKUX IIEHTa (mmm) OT HOCJIEIOBATEIbHOCTEN BCEX MEHTA;
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[mmmm] % = 100 * (mmmm / cymma BCeX MEHTaN).

Ha mpucyrctBue 2,1 3putpo pernonedeKkToB yKa3blBaeT HAJIMYUE ABYX METHUJIBHBIX
y4acTkoB B 17,7 m 17,2 4vacTeli HA MWUIMOH U TNOATBEPXKAAECTCS APYTMMHU XapaKTEPHBIMU
yYaCTKaMH.

He wmabmopmanmuch XapakTepHble CUTHAIbl, COOTBETCTBYIOIIUE APYTUM  THUIIAM
peruonedexros (Resconi, L., Cavallo, L., Fait, A., Piemontesi, F., Chem. Rev. 2000, 100, 1253).

KonnuectBennslii aHanu3 2,1 spurpopernonedekToB MpOBEIU MPU UCTIONb30BAHUH
CpPEeIHEro MHTerpaja ABYX XapaKTePHbIX METHJIOBBIX y4acTKOB B 17,7 u 17,2 vacTten Ha
MUJITHOH!

Prle=(les +1es)/2

KonuuecTBeHHbll aHanu3 1,2 nepBUYHO BCTABJIEHHOIO NPOIEHA MPOBOIAT, UCXOIS U3
METHJIOBOH 00JIaCTH, C MOMNPABKOM HA HE NPUHSATHIE BO BHUMAHUE YYaCTKU, BKIIOUEHHbIE B 3TY
001acTh, HE CBSI3aHHbIE C IEPBUYHOI BCTABKOH, U yYaCTKU MEPBUYHOIN BCTABKU, UCKJIFOYEHHBIE
u3 970l oOnactu:

P12 = Icus + P2

OO0mee KOMMYECTBO MPONEHA KOJHMYECTBEHHO OLEHHMBAIOT, KaK CYyMMy I€PBUYHO
BCTABJICHHOTO TIPOTIEHA Y BCEX JPYTUX MPUCYTCTBYIOIIHUX PeruoaedeKTos:

Piotat = P12 + P21e

Mounsipablii npoueHTt 2,1 sputpuoperunoneekToB KOJINIeCTBEHHO OLIGHUBAIOT OT
o011ero conep kaHus MporneHa:

[21€] mom.% = 100 * (P21¢ / Protal).

Habnromamu xapakTepHble CHUTHAJBI ISl COTOJIUMEPOB, COOTBETCTBYIOIIUE BBEIECHUIO
stuneHa (Cheng, H. N., Macromolecules 17 (1984),1950).

Taxxe nabmonamu peruogedextsl (Resconi, L., Cavallo, L., Fait, A., Piemontesi, F.,
Chem. Rev. 2000, 100, 1253; Wang, W-J., Zhu, S., Macromolecules 33 (2000), 1157; Cheng, H.
N., Macromolecules 17 (1984), 1950), TpeOyeTcst KOppeKUHUsl BIUSHHS TaKUX Ne(PEKTOB Ha
coiep kaHue COMOHOMepa.

@Dpakuuo COMOHOMEpPA KOJIMYECTBEHHO OLICHWJI NPU UCTIOIB30BaHUH criocoba Wang et.
Al. (Wang, W-J., Zhu, S., Macromolecules 33 (2000), 1157) nytem UHTErpanii MHOXKECTBA
CUrHAJIOB Bceli cmekTpanbHol obmactu “C{'H} cnekTpa, MOIy4eHHOro MNpH 3aJaHHbIX
yCIOBUAX. DTOT crocod ObLT BBHIOpAaH 3a €ro TOYHOCTh, HAJEKHOCTh M BO3MOXKHOCTH TMPU
HEOOXOMUMOCTH  OOBSICHUTh  NPUCYTCTBHE  peruopedekroB.  MHTerpampHble  obOiacTu
HE3HAUUTENIbHO PEryJHPYIOT MJIsl TOBBIIEHUS TNPUMEHSIEMOCTH K I[IHPOKUM Ipenesnam
coiep KaHNsl COMOHOMEPOB.

Jlns cucreMm, rae HaOMIOMAeTCs TOJNBKO COeAMHEHHBbIM B Onoku sTrieH B PPEPP
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MIOCJIEIOBATENBHOCTSIX, HCHOJIb30BaNu criocod Wang et. al., MoguduiipoBaHHbII 1JIs1 CHUOKEHUST
BIVMSIHUA OOJacTell HEHYJIEBBIX HHTErPaJOB, KOTOpbIE, KaK M3BECTHO, OTCYTCTBYIOT. Takoi
MOAXOJ CHMKAET MEPEOLEHKY COACPKAHUS STUJIEHA IJIs1 TAKOW CHCTEMbI U MO3BOJISIET CHU3HUTH

YHCIIO 00IACTeH, NCIIOIB3YEMBIX JUIS ONPENENIeHHUs] a0COTIOTHOTO COAEPIKAHUS STUJICHA!

E = 0,5(3Bp + SPy + sSP6 + 0,5(sSap + Say))

IIpu ucronb30BaHUM 3TOTO psifa 00NACTell COOTBETCTBYIOLIEE NHTETPAIbHOE YPABHEHHE
CTaHOBUTCH:

E =0,5(In +Ig + 0,5(I¢ + Ip))

Hcnons3yrorest Te e o0o3HaueHus, uto u B ctatbe Wang et. al. (Wang, W-J.,, Zhu, S,
Macromolecules 33 (2000), 1157). VYpaBHeHUs, HCIOJb30BAHHbIE MJII ONpPEIEJICHUs
aOCOJIFOTHOTO COZlep KaHUs IPONMIIEHA, HE MOIU(HLIIMPOBAIIHL.

MonsipHBIH POLIEHT COMOHOMEPA, BBEJIEHHOT'O B MTOJIUMEP, PACCUUTHIBAIOT 110 MOJIIPHOMN
(pakuuu COrNacHo:

E [mon.%] =100 * fE

MaccoBblii MPOLIEHT COMOHOMEPA, BBEIEHHOTO B MOJMMEp, PACCUUTBIBAIOT MO MOJISIPHOMN
(pakium cornacHo:

E [macc.%] =100 * (fE * 28,05) / ((fE * 28,05) + ((1-fE) * 42,08)).

Pacnipenenenrie MmocnenoBaTebHOCTH COMOHOMEpa B TPUAAAX OMPENeNSIOT TpU
ucnonb3oBannu Metona Kakugo et al. (Kakugo, M., Naito, Y., Mizunuma, K., Miyatake, T.
Macromolecules 15 (1982) 1150) nyTem HHTerpaniii MHOKECTBA CUTHAJIOB BCEH CIEKTPAIbHOM
obmactu PC{'H} cnexrpa, monyueHHOro NpH 3aJaHHAIX YCIOBHAX. DTOT cocob ObLT BHIOPaH 3a
€ro HaneKHOCTb. HWHTerpajbHble OOJACTH HE3HAYMTENBHO PEryJHPYIOT MJISi TOBBIIIECHUS
NPUMEHSIEMOCTH K HIMPOKHUM TpeaesiaM COepsKaHisi COMOHOMEPOB.

CpenHeuncioByo MOJIEKYJSIpHYI0 Maccy (Mn), cpenHEMacCOBYIO MOJIEKYJISIPHYIO Maccy
(Mw) u pacnpeneneHue MoyekyJsipaoi maccel (MWD)

Cpennue mojsekysipabie Maccel (Mw, Mn), pacnpeneneHHe MOJIEKYJISIPHON MaccChl
(MWD), To ectb, Mw/Mn (roe Mn mpencTaBisieT CpeIHEYHCIOBYIO MOJIEKYJISIPHYIO MaccCy, a
Mw npencTaBisieT CPeIHEMACCOBYIO MOJIEKYJISIPHYEO MacCy) ONPEAEISIFOT MPHU HCIIOIb30BAHUU
renbriponukarome xpomartorpadpuu (GPC) cormacro ISO 16014-4 2003 u ASTM D 6474-99.
Ucnonrzyror ycrpoiictBo PolymerChar GPC, chabxennoe nappakpacHeiM (IR) merexropom,
ucronb3oBam ¢ 3 x Olexis m 1 x Olexis npenoxpaHUTENbHBIMUA KOJIOHKamMu OT Polymer
Laboratories u 1,2,4-rpuxnopoenzonom (TXb, crabunmsupoBarsabiM 250 mr/a 2,6-autperOy THII-
4-metnngeHona) B KadecTBe pacTBOpuTeNs npu temmeparype 160°C U mMOCTOSTHHOM MacCOBOM

pacxone, paHoM | mu/muH. s anammsa Beenmu 200 puin pactBopa obpasma. Habop kosioHOK
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KaauOpoBaJId MPU UCTIOJNB30BAHUN YHUBEPCAIBbHON KannOposku (cormacuo [SO 16014-2:2003)
no meHbweil Mmepe ¢ 15 nomactuponsHbiMu (I1C) cranmapramu ¢ y3kum MMP B nuamasoHe ot
0,5 xr/momb o 11500 kr/mone. Jnst PS, PE u PP ucnonb3oBanu nmocrostaabie Mapka XoyuHKa
(Mark Houwink), kak nmpusenero B ASTM D 6474-99. Bce oOpa3iibl MONMy4iiu pacTBOPEHUEM
0,5-9,0 mr momumepa B 8 mu (mpu 160°C) crabummsupoannoro TXb (coBmamaromiero c
NOABMKHOHN (ha30il) U BbliepkuBaHHEM B TeueHue anst PP 2.5 wacoB wnu s PE 3 wacos
MakcuManbHO. OOpasipl OABEPraad HEMPEPHIBHOMY JIETKOMY BCTPSIXMBAHHUIO IIPU TEMITEPATYpe
160°C no momeHTa nomMereHus B mpodo3adopHuk ycrporictea [TIX.

DSC ananus, tremneparypa mnasienus (ITm) u teruora masnenus (Hf), remnepatypa
kpuctammsauun  (Tc) wu  Teruora kpucraumsauuu  (Hc): wusmepenuss mnposenu npu
ucnosbzoBanuu TA Instrument Q200 mist muddepeHInaTbHON CKaHUPYIOIIEH KaJOpUMETPUU
(DSC) Ha obpaszuax pasmepom ot 5 no 7 mr. DSC mnposenu cormacuo ISO 11357/ yacte 3
/method C2 B nmkie HarpeBaHue /OXJaXIeHHe/ HarpeBaHUe MU Mokas3arene ckaHupoBaHus 10
°C/munyTy mpu Temmepatype B mpenenax ot -30 mo +225°C. Temmneparypy KpUCTaJUTU3aLUH
(Tc) u suranpnuwo kpuctajumsaiuu (Hc) ompenenunu mo craauu OXJaKIACHUs, TPU 3TOM
temnepatypy ruasnenus (Tm) onpenensuin Ha BTOpO# cramuu HarpeBaHusi. KpucramimdHOCTh
paccuuTa M MO SHTAJBIINH IUIABJIEHUS, MpUHUMAas nokaszatenb Hm 209 Jx/r [is MONHOCTBIO
KpPHUCTAJUTHUECKOro nojunponuwieHa (cmorpure, Brandrup, J., Immergut, E. H., Eds. ITonumep
Handbook, 3rd ed. Wiley, New York, 1989; Chapter 3).

Temnepatrypy crekioBanusi Tg ompemenwiM TpU  UCHOJIb30BAHUU  JTUHAMO-
MEXaHUYECKOTO TePMUYECKOro ananusa corsnacHo [SO 6721-7. U3mepeHus: mpoBeNn B pPeKUME
KPYTWIbHBIX KOJICOAHUH MPH UCTIOJIB30BAHUU OOpPA3LIOB, MOJTYYEHHBIX JIMTHEM IO JaBJIECHUEM
(40x10x1 mm?) ot -100 °C n0 +150 °C npu ckopocTu Harpesanus 2 °C/munyTy u yactore 1 I,

Conep:xanne comoHomepa B osnmactomepe (E) onpenmenstor mnpu  HMCIONB30BAHHU
U3BECTHOIO Merona uH(ppakpacHOi crektpockonuu ¢ Pypbe-npeodpasoanuem (FTIR),
KanubpoBaHHOM 1o pesyiasratam SC-SIMP mpu ucnonb3osaHuu crekTpomerpa Nicolet Magna
550 IR BmecTte ¢ nporpammHubIM obecrieuerreM Nicolet Omnic FTIR. Ilnenku TonmmHONR 0KOI0
250 pum mony4aroT U3 0Opa3LOB, MOJYYEHHBIX JUTHEM MOJ AaBJICHUEM. AHAJIOTHYHBIC TUIEHKH
MOJIYYar0T U3 KaTMOPOBOUHBIX 00PA3IOB ¢ U3BECTHBIM coneprkaHreM coMoHomepa. ConeprkaHue
COMOHOMEpA OMPEIENSAIOT MO CIEKTPAIbHOMY OKHY C BOJIHOBBIM YMCJIOM B mpeaenax ot 1430 mo
1100 cm!. Tlornomenue H3MepSIOT, KaK CaMblil BLICOKMII K, BHIOMpas TaK HA3bIBAEMYIO

KOPOTKYIO WJIM IJTUHHYI0 0asy mm obe. KopoTkas 6a3a cocrasnsier B npeaenax 1410 — 1320 cm
1

2

MpOXOJisl Uepe3 MUHMMYM TOYeK, a JUIMHHas 6asza cocTaBisieT B mpenenax 1410 - 1220 cm™
KammbpoBky HEOOXOAMMO MPOBOAMTH CHELUANBHO sl Kaxaod Oasel Takxke comepkaHue

COMOHOMEpPA HEU3BECTHOI'O o6pa3ua AOJIDKHO COCTAaBJIATH B MPEACiaX COACPXKAHUA COMOHOMEpaA
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KaTMOPOBOYHBIX 0OPA3LIOB.

Conep:xanne 305161 U3MePSIIOT u3MepeHo coriacuo I1SO 3451-1 (1997).

ITnotHOoCTE M3MepsitoT cormacHo ISO 1183-187. OO6pazenm mnony4arOT JHTBEM IOA
nasieHueM corngacHo ISO 1872-2:2007.

Cpennnii nuamerp BojokHa ompenersitor corsmacHo SO 1888:2006(E), Method B, npu
yBeJIn4eHuu pasperenust mukpockona 1000.

YnapHyro npodHocTh ¢ HagpesoMm no Illapnu u ynapHyr npodHOCTH O€3 Haapesa IO
IMMapmu onpenenstor cormacHo ISO 179/1eA u ISO 179-1/1eU mpu temnepatype 23°C npu
UCIIOJIb30BAHUH TECTOBOTO 00pasLia, MOJIyuYeHHOrO JJUTheM O faBjeHueM pasMepom (80 x 10 x
4 mm’), monmyuenHoro cornacHo 1SO 19069-2 ¢ MonupUKaUsAMHU, YKa3aHHBIMU HUKE.

Mexannueckue CBONCTBA MPU PACTSKEHUH ONPEAEISAIOT MPU UCIOJIB30BAHUU JIUTHIX MOA
naByieHneM o0pa3loB B popme KocTeit st cobak coriacHo ISO 19069-2.

Monynbs ynpyroctd Npu pacTsDkKeHMd ompenessitoT coryacHo [SO 527-1A mpu 1
mm/MuHyTy U 23°C. [lna ompepeneHusl NpHU MpeAeie TeKy4eCTH IPU PACTSDKEHMU |
OTHOCHUTEJIBHOTO YIUIMHEHUS NP MpeJielie TeKYy4eCTH HCIONB30BAIM CKOPOCTh SO MM/MHUHYTY.

HcnpiTanus Ha yaap najarolluM IPy30M: DHEPruro MPOKOJa, MAaKCUMAJIbHOE 3HaUCHHE
CHJIBI U U3THUO NPH MPOKOJIE ONPENEeNAIOT NPOBEACHUEM UCTIBITAHUS HA yap MafaroliuM IPy30M
cormacHo ISO 6603-2 mpu UCHONB30BAHUU JIMTHIX TOJ AaBJeHHEM IIAacCTHH 60x60X3 MM,
nosyueHHbIXx coryacHo ISO 19069-2, ¢ momudukanusMu, yKa3aHHbBIMH HH)KE, U TECTOBOM
ckopocThio 4,4 M/c. YKa3aHHYIO 3HEPTHI0 MPOKOJA MOJYYaT MPU MCIONIB30BAHUU MHTErpaia
KPUBOI SHepruu paspyiuenus, kak usmepero npu +23°C u 30°C.

Cpennnii nuamerp BoJiokHa ompenersitor corsacHo [SO 1888:2006(E), Method B, npu
yBenu4uBaroIei crnocobnoctu mukpockomna 1000.

2. ITpumepsnr

Cnenyromume Ilpumepsr mo Hacrosimemy uzoOperenuto IE1 - IES u CpaBHuUTENnbHBIE
npumepbl CEl u CE2 nonyuwnu KOMIayHAMPOBaHMEM B JABYXIIHEKOBOM 3KCTPyAepe CO
IIIHeKaMU, Bpamaromumics B onHoM HanpasieHuu (ZSK 40 ot Coperion) ¢ cootHomenuem L/D
43. Mcnonp30Bajiu CAEAyOLIME TapaMeTphl MPOLECCa:

- npon3BonUTENbHOCTE 100 KI/4

- ckopocTth mueka 100 — 150 o6/mMun

- temneparypa uuiauHapa 220 - 250°C, moBbIIAOMIAsiC OT 30HBI MONAYH U
CHIJKAIOINAsACSA CHOBA K ITUINTE MaTPULIbI

- TUTUTA MAaTPULIbI C AUAMETPOM OTBEPCTHH 4 MM H 3 CTpEHraMHu (HUTSIMH)

ITomumep u no0aBKH, OTIMYHBIE OT KOPOTKHX BOJIOKOH, TOAAIOT B JKCTPyAEp H

CMEIIaHHBIN pacIulas NoAAarT BO 2-0i nunuHAp. Ilepsas 30Ha cmemmMBaHusA A CMEIIMBAHUS
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nojuMepa U 100aBOK PACIONIOKEHa MEXAY 3-MM M S-bIM muiauHApamu. KopoTkume BOJOKHA
NOJA0T B 6-OM LMJIMHIP MPH UCIONB30BAaHUM OOKOBOrO murtatess. Bropas 30Ha cMelmnBaHUS
JUIsl TUCTIEPTUPOBAHMS CTEKJIOBOJIOKHA PACIOJIONKEHA MEXAY 7-bIM U 12-bIM HUIHMHIPOM.
Komnosunnuwus u coiicra npusenens! B Tabmure 1.
Tabmuua 1:  Komnosuuus u cpoiictBa IlpumepoB mo HacTosmeMmy H300pETEHHIO H

CpaBHUTENBHBIX IPUMEPOB

CEl CE2 IE1 IE2 IE3 IE4 IES
PPI [Macc.%| 10,0 6,7 8.9 9.4 8.9 8.3 7.8
PP2 [Macc.%| 25,0 16,6 222 23,7 222 20,9 19,4
PP3 [Macc.%| 10,0 6,7 8.9 9.4 8.9 8.3 7.8
E [Mmacc.%| - 15,0 5,0 2,5 5,0 7,5 10,0
SF [Macc.%| 50,0 50,0 50,0 50,0 50,0 50,0 50,0
AP [macc. %] 2.0 2,0 2.0 2.0 2.0 2.0 2,0
INurment [macc. %] 1,0 1,0 1,0 1,0 1,0 1,0 1.0
AD [macc. %] 2,0 2,0 2,0 2,0 2.0 2.0 2.0
Cozep:xanne [macc. %] 49,9 50,9 49,1 49,4 498 49,6 49,8
30J1IbI
MFR [r/10 281 4,04 3,04 2,14 2,45 2,33 2,29

MHHYT |

Moayme [MITa] 13016 10097 | 12275 12608 12210 11820 11350
VIOPYTOCTH  NPH
pacTmKeHHN
IIpounocres mpm | [MIla] 147,27 97,84 141,60 154,94 145,19 137,17 127,06
pacToKeHHN
OtHocu-tenbHOE | [%0] 2,16 241 2,32 2,29 2,46 2,62 2,70
VATUHEHHE TIPH
peaen
MPOYHOCTH  Ha
paspeIB
Pazpy-maromee [MITa] 147,27 97,70 141,38 154,94 145,14 136,92 126,77
HaIPsDKEHUE TIPH
pacTKeHHN
Otnocu-tenbHOE | [%0] 2,16 244 2,33 2,29 2,45 2,57 2,60
VAIUHEHHE TIPH
paspeiBe
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VY xapHas [kxAC] | 12,72 16,81 | 16,86 12,59 14,10 13,56 14,37
MIPOYHOCTH c
HAAPE30M o

Hlapmu (23 °C)

(23 °C)

VY napHas [k Jlx/M%] 62,58 5541 | 63,16 60,37 63,38 61,55 60,01
MPOYHOCTs  Oe3
Haapesa ()
Hlapmu (23 °C)
(23 °C)

MaxcumanbHoe [N] 1789 1681 1955 2102 2072 2186 2039

SHAYCHHUC CHJIBI

Visru6 mpH | [vu] 491 571 | 617 479 473 5.42 5,04
MAaKCUMAJIbHOM

SHAYCHHUH CHJIBI

Dueprus  mpu | [Jxk] 5,58 6,39 | 8,02 6,23 6,15 7,57 6,43

MaKCHMAJIbBHOM

SHAUYCHHUH CHJIbI

N3rud npu | [Mm] 5,76 7,70 7,35 5,62 6,02 6,49 6,53
MPOKOJIE
OHeprus [[x] 6,78 9,10 9,91 7,67 8,40 9,60 8,91
MpPOKOIa

PPl - komMepdeckuii TOMONOJMMEp MPOMHIEHA C BBICOKOM CKOPOCTBIO TEYEHUs

pacruiaa HLS04FB ot Borealis AG co ckopoctbio Teuenust pacruiasa MFR; (230 °C) 450 1/10
MHUHYT U TemnepaTypoil creknoanus Tg +0 °C.

PP2 - kommepueckmii romomonumep mnpomwieHa HJ120UB or Borealis AG co
CKOpPOCTbIO TedeHus pacrinasa MFR; (230 °C) 75 r/10 muHyT, miotHocTbio 905 kr/m’ u
TeMIieparypoii crekiosanus Tg +2 °C.

PP3 - kxommepueckmii romononumep mnpormiera HF9S5MO or Borealis AG co
CKOpPOCTbIO TedeHus pacriaBa MFR, (230 °C) 20 r/10 muHyT, miaoTHocTbio 908 kr/m’ u
temreparypoii crekioBanus Tg +4 °C. I'omonmonumep nponmnesHa HFO55MO mnpomen o-
3apoabiiieo0pa3oBaHue(HYKJICUPOBAHUE) TPU  HUCIOJB30BAaHUU  MOJHUBUHIIILMKIONEKCAHA

(polyVCH).




56

E - KOMMepuUecKkuil comonumep STwieHa-okteHa Queo8230 ot Borealis ¢
nioTHocThi0 0,885 r/cM’, ckopocThio Teuenust pacriasa MFR; (190 °C) 30,0 r/10 MuHyT 1
conep:kanueM 1-okrena 7,5 moin.%.

SF - kommepueckuii mponykr ECS 03 T-480H ot Nippon Electric Glass Co., Ltd. C
auamMeTpom HUTH 10,5 pu U JIMHON CTPEHTH 3 MM.

AP - yeumurens anresun SCONA TPPP 9012 GA or Scona mpencraBisroInuit
NOJIUNPONUJIEeH, (YKIHOHAIN3UPOBAHHBI  MAJEWHOBBIM  AHTHAPUAOM C  COZAEpKAaHUEM
manenHoBoro anruapuna 1,4 macc.% u MFR (190 °C) Bbime 50 r/10 MunyT.

ITurmenT - macrepOaty, comepkamuii 1 macc.% Remafin Schwarz P-AP (MP 99-
BLACK 7-PP-or 30) ot Clariant.

AD - xommo3uuus, conmepkamasi 1 dacte mo macce Tpuc-(2,4-mu-t-OytundeHmn)
dochura (Kinox-68- G or HPL JlobaBku) U 2 4acTH MO Macce MEHTAIPUTPUTHI-TETpakuc(3-
(3°,5’-mu-Tpert. OyTHn-4-ruapoxcudenun)-nponuonara (Irganox 1010FF or BASF)

Kak moxno Bumers u3 Tabmun 1, xomnosunust mo CpasHurensHomy npumepy CE2,
cogepakamast 15,0 macc.% 37acTOMEPHOrO COEAMHEHMs], XapaKTepU3yeTCsl BBICOKOH sHeprueit
IPOKOJIA W, CJIEJOBATENbHO, INPEBOCXOAHBIMU YAAPONPOYHBIMM CBOWCTBAMM, HO MOJIYJIb
YOPYTrOCTU MPU PACTSHKEHUU 3HAUYUTENBHO CHIDKEH Mo cpaBHeHUIO ¢ CEl, koTopslil conepkur
TaKoe kK€ KOJHMYECTBO BOJIOKOH, HO HE COAEPIKUT 3JIACTOMEpHOe coennHeHne. Kommnosuuuu mo
IMpumepam no nHacrosimemy uszobperenuro IE1 — IES, comepskamue ot 2,5 mo 10,0 macc.%
3JIACTOMEPHOTO COEMHEHHs], TAK)KE MPOAEMOHCTPUPOBAIN BBICOKHE SHEPTHU MPOKOJIA, HO MpU
5TOM MOAYJb VIPYTOCTH TNPH PACTSDKEHHH OCTANCS Ha BBICOKOM ypoBHe. (CrenoBarenbHO,

JOOCTUTHYT XOPOIHUi OaaHC MEKAY JKECTKOCTBIO U YAAPHON MPOYHOCTHIO.
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OOPMVIJIA NU30bPETEHHUA

1. I'panynel, copepxaiine apMHUpPOBAaHHYK BOJMOKHOM  kommosuuuio  (C),
CoepKaILYIO:

1) npormieHoBbIH nonumep (PP) co ckopocteio Teuenus: pacruiaa MFR; (230 °C,

2,16 xr), xak onpexneneHo cornacHo ISO 1133, B npenenax ot 10,0 no 250,0 1/10 munyT,

i1) 3JacTOMepHbIH cononmmMep sTuieHa (E), mpenctasisirommii conosumep STHICHA U
C4-Cio 0-oneduna,

iil)  ycumurens agre3uu (AP) u

v) kKopoTkue BosokHa (SF), BeIOpaHHBIE U3 IPYNIbI, COCTOSALIEH U3 CTEKIOBOJIOKHA,
METAJUINYECKOTO BOJIOKHA, KEPAMHMYECKOrO BOJIOKHA, YIJIEPOAHOTO BOJIOKHA U TpaduTOBOrO
BOJIOKHA,

r7ie yKa3aHHasi apMUpOBaHHAas BOJOKHOM komno3unus (C) oTBedaer HepaBeHCTBY (1)

wi B0y

T > 20 ),

rne w(PP) - maccoBas nons [B Macc.%] mponuneHoBoro nonumepa (PP) ot obuieit maccer
xomnozuumn nojunponmwieHa (C), u w(E) - maccoBas monsi [B macc.%]| 31acTOMEpHOTrO

cononumepa stuiieHa (E) ot obieli Macchl apMUPOBAHHOM BOJIOKHOM KoMmozunu (C).

2. I'panynel mo n. 1, rme apmupoBaHHas BOJIOKHOM kommnosunusi (C) oTBeuaer
HepaBeHcTBy (II)

)
&VEE} > 3.3 (H)a

rne w(SF) - maccoBast monst [B Macc.%] xopoTkux BoJIOKOH (SF) or oOrmieir mMaccer
xomnozuumn noyunporwieHa (C), u w(E) - maccoBas monst [B macc.%)] 31acTOMEpHOTO

cononumMepa stuiieHa (E) ot obimeli Macchl apMUPOBaHHOM BOJIOKHOM KoMmozunu# (C).

3. I'panynel mo mr000My W3 MNPENIIECTBYIOIIUX IYHKTOB, TA€ apMHpPOBaHHAsS
BoslokHOM koMmmosnnus (C) umeer ckopocTh TedeHus: pacriasa MFRy (230 °C, 2,16 kr), kak

onpeneneHo cornmacHo ISO 1133, menee 100,0 1/10 MmunyT.

4. I'panynel mo mo0OMy W3 MNPENIIECTBYIOIIUX IYHKTOB, TA€ AapMHpPOBaHHAsS
BOJIOKHOM KoMmno3uLwst (C) conepskuT:

1) ot 20,0 mo 70,0 macc.% npomuneHosoro noiumepa (PP),
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i1) ot 2,0 no 12,0 macc.% snactomepHoro conojumepa stieHa (E),
i) ot 0,1 no 5,0 macc.% ycunurens aaresun (AP), u
v) ot 10,0 mo 70,0 macc.% kopoTkux BosokoH (SF)

oT o01mel MacChl apMUPOBAHHOM BOJIOKHOM KoMmo3uuH (C).

5. I'panynel mo mr0OOMY M3 NPEALIECTBYIOIIUX IyHKTOB, I'ZI€ YCUJIUTENb aare3uu
(AP) npencrasisier nosspHbIA MogUHUIMPOBaHHbIN noyumnponwieH (PM-PP) npencrasnsromiuii
rOMO- WJIHM COIIOJIUMEp IMPOIMJIEHA, NPUBUTONH MAaJEMHOBBIM AHTHIPUIOM, CO CKOPOCTBIO
teueHus pacruiaa MFR (190 °C, 2,16 kr), xak onpeneneHo coriacHo SO 1133, mo meHbIeit

mepe 50,0 r/10 MuHyT.

6. I'panynbpl mo mr00OMy M3 MPEOIIECTBYIOLUIMX MYHKTOB, TIJ€ 3JACTOMEPHBIN
comonumep stuiieHa (E) umeer ckopocth Teuenusi pacraBa MFR (190 °C, 2,16 kr), kak

omnpeneneno cornacHo ISO 1133, mo menbiueit mepe 25,0r/10 MuHYT.

7. I'panynpl mo mr00OMy M3 MPEIIIECTBYIOLUIMX MYHKTOB, TIN€ 3JIACTOMEPHBIN

cononumep stuiieHa (E) nmeer:

a) conepskanue comoHomepa ot 2,0 no 25,0 mon.% wunu
b) nnotHOCTh MeHee 0,900 r/cv’.
8. I'panynbl mo ar0OOMYy W3 MPEAIIECTBYIOIIMX IYHKTOB, TN€ 3JaCTOMEPHbIH

cononumep stuiena (E) npencrasisier cononuMep 3THIIEHa U | -OKTeHa.

9. I'panynbel 1o mrOOOMy U3 MPEAIIECTBYIOIIUX IMYHKTOB, TJi€ MPOMUJICHOBBIN

nonumep (PP) npencrasisier roMonosuMep nporuieHa.

10. I'panynbel mo JrOOOMy U3 MPEAIIECTBYIOIIUX MYHKTOB, TIJI€ MPOMUJICHOBBIN

nonumep (PP) mpencrasisier mo MeHbInel Mepe OMMOIATBHBIMH.

11.  TIpanynsl mo moOOMy W3 TNPEALIECTBYIOIIMX IYHKTOB, TJ€ TMPOMUICHOBBIN
nonumep (PP) comepsxur:

1) ot 10,0 no 35,0 macc.% nepsoro nponuienoBoro noaumepa (PP1),

i1) ot 30,0 mo 70,0 macc.% Broporo nponuieHoBoro nonumepa (PP2), u

ii1) ot 10,0 no 35,0 macc.% Tperbero nponuieHosoro noiaumepa (PP3)
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or ofmeil ™accel nponmieHoBoro mnonumepa (PP), rme ykasaHHBI nepBbIi
nponmieHoBbld nonmuMep (PP1), ykaszanHblii BTOpOi mnpommneHosbiii momumep (PP2) u
yKa3aHHBIA Tpernii nponuiaeHoBeld mnoiuMep (PP3) mMeroT pasnuyHble CKOPOCTH TEUEHHS

pacmiaBoB MFR; (230 °C, 2,16 kr), kak onpeneneno coriacuo ISO 1133.

12. I'panynel mo mroOOMy M3 MPEAIIECTBYIOLIUMX IYHKTOB, IJ€ KOPOTKHE BOJIOKHA

(SF) mpencraBasiroT CTEKIOBOJIOKHO.

13. I'panynel mo mroO0OMy M3 MPEIIECTBYIOLIUMX IYHKTOB, IJl€ KOPOTKHE BOJIOKHA
(SF), npeanodruTenbHO KOPOTKOE CTEKIOBOIOKHO (SGF) umeer:
1) cpenHroro uHy ot 1,0 no 10,0 Mmm w/unun

1) cpeaHuii auameTp ot 8 10 20 pum.

14. I'panynbl o mr0O00MY M3 MPEIIIECTBYIOMUX MyHKTOB, COAEPIKAIINe IO MEHbLIEH
mepe 80,0 macc.% apMuUpOBaHHOH BOJIOKHOM KoMmo3uiust nojunponuieHa (C) ot odmel Maccs

rpaHy.J.

15. Hznenue, npennoyTUTENbHO JIUTOE WU3AENIHE, COAEpKallee apMUPOBAHHYIO

BOJIOKHOM KoMmno3uipto nosnunpornmiera (C) mo modomy u3 nmyHKToB 1 - 14.
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