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OIIMCAHUE U3OBPETEHUA
2420-301829EA/032
MOJIAMEP JJIA MOJTYYEHHUSI BHAKCHAJTBHO-OPUEHTHPOBAHHOM
IJIEHKHA C BBICOKOM CKOPOCTBIO IEPEPABOTKH, ILTEHKA W U3JAEJUE

00J1acTHL TEXHHKH, K KOTOPOH OTHOCHTCS H300peTeHue

Hacrosimee wm3oOpereHne OTHOCHTCS K TMOJMIIPONIJIEHY MU TONYyYEHHUS IUICHOK, B
YaCTHOCTH OMaKCHaNbHO-OpUEHTUPOBAaHHBIX mnosnunponmieHoBbix (BOIIL, BOPP) mneHok.
CTpyKTypHbIE XapaKTEpUCTUKU 3asBJIEHHOTO MOJUIIPONNIEHA MO3BOJISIOT MOBBICUTh CKOPOCTh
nepepabotku B nponecce nonydernst BOIII-muienok no 450 m/MuH u Gosee 6€3 UCTIOIB30BAHUS
CKOJIB3SIINX J100aBOK (HAIpUMep, CTeapaToB METAJUIOB), KOTOpPbIE, KaK H3BECTHO, OOJIEr4aroT
npouecc nepepadborku. M3o0perenne takke otHocutcss k BOIII-nenkam, mo MeHbIneld mepe
OJIH CJION KOTOPBIX COAEPKUT nosunponuieH. [IneHku no n3o0peTeHno MOryT HCIIOIb30BATHCS
1151 U3TOTOBJIEHHUS] YIIAKOBOK, B TOM YHCJIE€ YIAKOBOK ISl MUILEBBIX NMPOAYKTOB, aJAr€3UBHBIX
JIEHT, STUKETOK U T.J.

YpoBeHb TeXHHKH

INonunponuieHoBble IMJIEHKH, Onaronapss BO3MOXKHOCTH HIMPOKOTO BapbUPOBAHUS HX
CBOHCTB B 3aBUCHMOCTH OT COCTaBa U Crioco0a MOJTyYeHHUs, IBJISIFOTCS TIOMYJIIPHBIM MaTE€PHAJIOM
IJI1 WU3TOTOBJICHUSI BBICOKOKAUYECTBEHHOH TI'MOKOW ymakoBKM. B wacTtHOCTH, OMakcuanbHO-
opueHtupoBanHble nonunponuneHosbie (BOINI, BOPP) mnnenku wucnone3yrorcs A
W3rOTOBJICHUS] YNAKOBKU MHUINEBBIX W HEMUILEBBIX H3JENUN, B BUJE WUHIUBHUIYAJbHBIX WIU
IPYNIIOBBIX ~yIAaKOBOK, TPUYE€M YIAaKOBKA MOXET OBbITb KaK TMPO3PAavyHO, TaKk U
METAJUTM3UPOBAHHOW, MAaTOBOM, LIBETHOM (B 3aBUCHMOCTH OT LiBe€Ta HamojHuTess1). Kpome Toro,
BOIIII-niieHky UCTONB3YIOT AJISE U3TOTOBJIEHUS STUKETOK, aJIT€3UBHBIX JICHT U T.1.

Kak mnpaBuno, ocHoBHbIM KOMIOHeHTOM BOIIII-nineHkn sBIsIeTCs M30TAKTUYECKHMA
MOJIUTIPOTTUJIEH CO CTEMEHbI HW30TAaKTHYHOCTH 87-89% (M30TaKTUYHOCTH OINpPEAeNseTcsl IO
COZEP KAHHMIO M30TAKTHUECKHUX MeHTan mmmm ananusom SIMP C!%). Hanuuue ornpeneneHHOrO
KOJIM4ecTBa Ne(PEKTOB B CTPYKTYype H30TAKTHUECKUX MAKPOMOJIEKYJ, CHOCOOCTBYET Jyulnen
OpPUEHTALMOHHOW  crocoOHocTH — mosmMmepa.  Jlydimmasi  OpueHTAMOHHAash — CIOCOOHOCTH
MOJIUTIPOITMJICHA, B CBOK OY€pellb, MO3BOJSIET YBEIMYUTh CKOPOCTh MEPepadOTKU M TIOBBICHTH
00BEMBI BBITYCKa TUIEHKH.

U3 noxymenra EP2143116 u3BecTHa TepMOCTOMKas IJIEHKA, [0 MEHbUIEH Mepe, OAUH
CJION KOTOPOM COAEPKUT MOJUMPOINUIIEH, UMEOIINI CKOPOCTh TeueHus pacmiasa oT 0,5 no 15
r/10 MuH, pacTBOPUMYIO B Kcwiione ¢pakuuio MeHee 3,5 mac.%; creneHb KPUCTAUTHYHOCTH,
OTPENENCHHY0 C MOMOIIBI0 PEHTTeHOBCKOH audpakimu, ot 0,5 mo 0,85, HepacTBOpHMYHO B
kcuoJie/rentane ppaxiuro 6onee 94 mac.%. IlneHka TONMOJHUTENBEHO COAEPIKUT, MO MEHbINEH
Mepe, BTOPOH CJIOH, conmeprkamuii retepodasHblil CTATUCTHUECKUN conoiuMep (yIapOonpOYHbIid
coronumep), rae rerepodasHblil CTATUCTUYECKHI COMTOIMMEP HMEET CKOPOCTh TEUSHHS PaCIIaBa
ot 0,5 no 15,0 /10 mun u Temneparypy masiaenus: ot 120 no 170°C. IlneHka XapakTepu3yercs
YCTOWYUBOCTBIO K Pa3pbIBy, yAapy M MPOKOJY 3a CYET HU3KOIO COZAEp:KaHUsl pacTBOPUMOU B

kcwnonie (pakmuun. Hemocratkom npemnoskeHHoro B EP2143116 pemeHust siBisieTcsl HU3Kas



CKOpPOCTh TepepaboTKH TMOJUMPONUIICHA BCJIEACTBUE HU3KOIO COAEPIKAHUS PACTBOPUMOH B
kcwogie (XS) ¢ppakuun.

H3 noxymenta EP0925912 u3BecTHa miieHKa NMOA METAJUIM3ALMIO U METAJUIM3UPOBAHHAS
MJIEHKA, OCHOBHOMW CJIOM KOTOPOM BBINOJHEH U3 MU30TAKTUYECKOTO MOJUIPONUICHA, UMEIOIIErO
conepkaHue M30TakTHUecKux rneHtaa [mmmm] 88% wu Gonee, npenmouturensuo 90% u Gonee,
Mw/Mn cocrasisier ot 2 10 6. OgHaKo, B TO K€ BPeMsl, HHbIE XapaKTEPUCTUKU H30TAKTHIECKOTO
NOJIUINpPONIeHa (conepkaHue (pakuuii ¢ ONpefeNeHHbIMU MOJIEKYJSIPHBIMM MaccaMu H
dpakuuii ¢ onpeneseHHONW PacTBOPHUMOCTBIO B KCWJIOJNE M remnTaHe) He pacKpbIThl. CKOPOCTh
nepepadOTKU TaKk)ke HE YKa3bIBAETCS.

U3 noxymenrta EP0831994 Takyke usBecten criocod nonyuenus: BOIIII-neHkn, OCHOBHOM
CJIOW KOTOPOM COAEP>KUT TMOJUIIPONMJIEH C aTaKTUYHOCTBIO MO MeHbluedl mepe 10% wnu
MOJIMMEPHY) KOMITO3ULIUIO, COCTOSIIYK) W3 CMECU H30TAKTUYECKOrO MOJIMMEPA CO CTENEHbIO
aTaKTUYHOCTH MeHee 5% U aTaKTUYEeCKOro, CHUHAMOTAKTUYECKOro MOJUMepa IPOIUJICHA,
CONOJMMEPOB MPOMWISHA U 3TUJIEHA, TEPIOJIMMEPOB MPOMMJICHA, TOJUOyTEeHa MM JIMHEHHOrO
MOJIMATUIIEHA HU3KOW IUIOTHOCTU. Mcmonb3oBaHME MOJIMMepa MPOMMIIEHA WM MOJUMEPHON
KOMITO3UIIUH CO CTENEeHbI0 aTakTHYHOCTH 10% u Gonee no3BossitoT nony4dats BOIIII-renky Oe3
paspeiBa. MHBIX TpeOOBaHHMI K XapakTePUCTHUKAM HW30TAKTHYECKOTO MOJUIPONUICHA He
npenwsBisiercs. ClenoBaTenbHO, copepikaHne (ppakimi ¢ ONmpefeNeHHBIMH MOJIEKYJISIPHBIMU
mMaccaMu ¥ (ppakimii ¢ ONpeneNeHHOW pPacTBOPUMOCTBIO B KCHJIOJNE M TeNTaHe HE SIBISIETCS
KPUTEPUEM IIPUTOAHOCTH MOJUNPOIUIIEHA AJIs IPUMEHEHHUs €T0 B IUICHKE.

Takum oOpazom, B HacTosilee BpeMsi HE W3BECTHA COBOKYITHOCTb CTPYKTYPHBIX
xapakrepuctuk nojunponwiena s BOIIII-ruieHoK, MO3BONSAOMAs MPOBOAUTH MEePepadbOTKy
npu CKOpocTH He MeHee 450 M/MUH C COXpaHEHHEM HEeOOXOIMMOTrO YPOBHSI MPOYHOCTHBIX
XapaKTePUCTUK IJIEHKH COTJIACHO HOPMATHUBHBIM JIOKY MEHTaM.

PackpbiTHe H300peTeHus:

3amadell HAcTOSIIEro M300PETEHUs! SIBJSIETCSl ONpPENEeIeHHe KOMILIEKCa CTPYKTYPHBIX
XapaKTEPUCTUK  TOJUNPONMUIICHA, MO3BOJSIFOIIMX MOBBICHTh 3((EeKTHBHOCTH  mpouecca
OnakcHaIbHON OpUeHTalMy nomnponmieHa 1 noixydenus: bOIITI-mienku.

TexHUueCKUM  pe3yJbTaTOM  HACTOSIIIErO  HM300pETeHHs  SIBISIETCS  YBEIHUYCHHE
npousBoAuTeNnbHOCTH npouecca noiaydeHuss bOIIII-nneHok 3a cueT UCMONb30BaHUSI B COCTaBe
MJIEHKU MOJUIIPONWIEHA, CTPYKTYPHBIE XapaKTEPUCTUKU KOTOPOIrO [ENAl0T BO3MOXKHOM €ro
nepepaboTKy Tpu CKOPOCTH He MeHee 450 M/MUH.

JIONOMHUTENBHBIM  TEXHUYECKUM PE3yJIbTaTOM SIBJISIETCS. BO3MOKHOCTH IOJTy4YE€HUs
IIUPOKOTO CIEKTPA TUIEHOK: MPO3PAaYHbIX, MATOBBIX, HATIOJIHEHHBIX, O0INEro Ha3HAYeHUs U T. 1., &
TaKe BO3MOXXHOCTb HAHECEHUs MOKPBITUI HA IUIEHKY, HAIPpUMEpP, METAJUIU3UPOBAHHOIO CJIOS,
nevyaTy U T.1.

3amada HACTOSIIEro M300PETEHHs PELIAeTCs, M TEXHUUECKUN Pe3yJIbTaT JOCTHUTAeTCs 32
CYET MWCMOJIB30BAHMS B COCTaBE IUICHKU MOJUIIPONWIEHA, YAOBJIETBOPSIOLIETO CIEAYHOLIUM

XapaKTepUCTUKAM:



- conepKaHue B MIOJIMMepPe PACTBOPUMBIX B KCHutoe ¢pakiuii (XS), MoekyJisipHast Macca
KOTOPBIX MPEUMYIIECTBEHHO HaXoauTcsl B quana3one ot 1500 no 50000 r/monb, a nosis ¢ppakuuu
¢ MoJeKyJisipHOH Maccoit 6onee S0000 r/momnb cocrasisier He 6onee 30 mac.%, HAXOAWUTCS B
nuamnas3oHe ot 2,5 1o 4,0 mac.%

- cozepkaHue B MOJHMMeEpPe pacTBOPUMBIX B renrane ¢pakumii (HS), B koTopbIx moms ¢
MOJIeKyJIsIpHOH Maccoi ot 400000 o 3000000 r/monb cocrasisier He 6omnee 10 mac.%, a mons ¢
MOJIEKYJIsIpHOH Maccoi ot 1500 mo 50000 r/monb coctaBisier He MeHee 60 Mac.%., HaXOIUTCS B
IHamnas3oHe ot 2,5 go 3,5 mac.%,

ABTOpaM# HaCTOSIIIETO U300peTeHNs ObUTO OOHAPYIKEHO, UYTO OMPEAEIIEHHOE COEpIKaHNe
pacTBOPUMBIX B KCHJIOJE M rentaHe (pakuuii, XapakTepU3YIOIIUXCS OMNpPeAeSCHHbIMU
MOJIEKYJISIPHBIMUA MacCaMH, TIO3BOJIIET TIOBBICUTh CKOPOCTH MPOLIECca MONyUeHUs] ONaKCHAIbHO-
OPUEHTHPYEMBIX IJICHOK 3a CUET YJIyYLIeHUs OPUEHTHPYEeMOCTH nojunponuieHa. He skenas ObiTe
CBSI3aHHBIMU KOHKPETHON T€OpHEH, aBTOPBI U300pETEHNUs MPEIOoaratoT, 4To Bbicokoe (60 mac.%
u Oonee) coneprkaHue PacTBOPUMBIX B rentaHe (ppakuuii ¢ HU3KOH MOJIEKYJISIpHON Maccoii (OT
1500 mo 50000 r/momp) yiydlnaeT OpPHEHTALMIO MAaKpPOMOJIEKYJ MOJHMepa B IpoLecce
nepepabOTKH, UTO, B CBOKO OY€peb, TO3BOJISIET MOBBICHTH CKOPOCTh nepepadoTku 1o 450 M/MuH
U BBILIE.

IHoapoGHoe onucanue u300peTeHUst

Jlanee npuBOANTCS MOAPOOHOE ONMUCAHNE PA3JINYHBIX ACTIEKTOB U BAPUAHTOB PEaTH3aLuH
HACTOSIIEro H300PETEHMSI.

IMonunponuneH, UCTIONb3yeMbIil 111 H3TOTOBJICHUS TJIEHKH, YIOBJIETBOPSIET CIEAYIOLUM
XapaKTepUCTUKAM:

- coneprkanue ppakiuii XS, paCTBOPUMBIX B KCUJIOJIE, HAXOAUTCS B AMAMAa30He OT 2,5 1o
4,0 mac. % npeanouTuTeabHO B nramna3oHe ot 3,0 go 3,8 mac.%;

- comepskanue (pakuuii HS, pacTBOpUMBIX B renTaHe, HAXOIUTCS B IUana3oHe OT 2,5 1o
3,5 mac.%.

OTnuuuTenbHOW OCOOEHHOCTBIO  3asIBJIIEMOTO  TMOJHIPOINMICHA, HCIOJIb3YyEeMOro B
usrotosieann BOIIII meHok, siBsieTCs TO, YTO MOJIEKYJIsIpHAas Macca XS NPEUMYIIEeCTBEHHO
HaxoauTcs B auamna3one oT 1500 no S0000 r/monb, a momist XS ¢ MOJIEKYJISIpHOW Maccoit Oonee
50000 r/momb coctaBisier He Oonee 30 mac.%, mpenmodruTebHO He Oojee 15 mac.%, Gonee
NPEATNIoUTUTENLHO He Oonee 5 mac.%o;

Taxke oO0s3aTeNbHBIM ISl 3asBJIIEMOrO  TMOJHIPOIWIEHA, HCIOJIB3YEMOro B
usrotosieranu BOIIII mnenok, siBnsiercs To, uto nosst HS ¢ monekysiproit maccoit ot 400000 no
3000000 r/mounb cocrapinsieT He Oonee 10 mac.%, npeanoururensHo He Oonee 7 mac.%, Hanboee
NpeAnouTUTENbHO He Oosee S mac.%, a nons HS ¢ monekynsproit maccoit ot 1500 no 50000
r/Monb coctaBisier He MeHee 60 Mmac.%, mpeamouturenbHO He MeHee 70 mac.%, Hambonee
MPEANOUTUTENBHO He MeHee 75 mac.%.

Conep:xanue pacTBOPUMOH B rentane ¢gpakiuu MeHee 2,5 mac.%, a Takke U3MEHEHHE
coctaBa (¢pakumn HS B HampaBieHWH CHIDKEHHS KOJHMYECTBA HHU3KOMOJIEKYISIPHON

coctapisitomeit (¢ MoJyekysipHeiMu Maccamu OT 1500 mo 50000 r/mMojb) WHIIM TOBBIMIEHUS



KOJINYECTBA BBICOKOMOJIEKYJISIPHON cOoCTaBysiroInel (¢ MojekysipHeiMu Maccamu oT 400 000 no
3000000 r/mosp) pu obmem coneprxkannu ppakunn HS B ykazanHOM nuamaszone ot 2,5 1o 3,5
mac.%, IpUBEAET K YXYAIEHUIO epepadaThiBaeMOCTH MOJIUMEPA.

Conep:xanne pacTBOPpUMOIl B rentane ¢ppakuuu d6osee 3,5 mac.% npuBeneT K CHUKEHUIO
(H3NKO-MEXaHNIECKUX XaPAKTEPUCTUK IJICHKH, & TAK)XXe K IMOBBILIEHHOMY OOpa30BaHUIO Harapa
Ha uibepe B Tporiecce nepepadoTKH.

Ha nepepabarbiBaeMOCTb IJIEHKH U €€ XapaKTEPUCTHUKU TAKXKE OKAa3bIBAIOT BIIUSHUE
W3MEHEHUsI KOJINYECTBA M COCTAaBa PACTBOPUMOI B kcujiose (ppaximn XS.

Tak, npu copep:kaHUN pacTBOPUMOI B Kcuionie ¢ppakiuuu MeHee 2,5 mMac. % yxyamaercs
nepepadaTbIBAEMOCTh IUICHKH, YTO CBS3aHO C YXYJLUIEHHEM OPHEHTALMOHHOW CIOCOOHOCTH
MaKpOMOJIEKYJI MCIIOJIb3yEMOr0 MOJIMMEpPa, BHE 3aBUCHMOCTH OT €ro MOJIEKYJISIPHO-MAacCCOBBIX
XapaKTEePUCTHK.

IIpu ncnonap30BaHUU MONUMEPA C COAEPIKAHUEM PACTBOPUMOM B kcuione Gppakuuu Oonee
4,0 mac. % TpH M3rOTOBJICHUs IJICHKU HAONIONAeTCs CHIDKeHHE €€ (PH3MKO-MeXaHHMYeCKHUX
XapaKTEePHCTHK, a TAKXKe YBEIUYeHNe 00pa30BaHus Harapa Ha puibepe B mpouecce nepepadboTku
NOJIIMEpA B IIJICHKY .

IIpennouTuTeabHO MOJIEKYJIIPHO-MACCOBOE pacIpeesieHle MOIUIIPOIIIIEHa COCTABIISAET
oT 5 10 7, IpeAnOYTUTENBHO OT 6 10 7.

IIpenmouturenbHO comepikaHUE M30TAKTUYECKOW (pakuuu nogumepa [mmmm]
cocTasisieT ot 87 10 89 %;

Hacrosimee n3o0perenne oTHOCUTCS monuMepy auisi usrortosyenust bOIIII-menok npu
BBICOKOH CKopocTH mnepepabotrku (He menee 450 M/MHH.), KOTOPBI MOXKeT OBITh MOJYyYEH C
UCIIOJIb30BAHUEM HAHECEHHBIX THUTAH-MAarHUEBBIX Karajau3atopoB llurnmepa-Hatra ¢ oOmei
dbopmynoii MgCly/TiCly/D,/D,/TOA, raoe TerparajJoreHUIbl TUTAHA, HAHECEHBI HA TaJIOTEHUIbI
maruusi, D; — BHyTpeHHuil nonop, D, — BHewHuit noHop, TpwsTwiaumomMunuii (TOA) —
cokaranu3atop. B dacTHocTH, B kKadecTBe D) BbIOMparOT 1000 COENUHEHHE U3 CIIEAYIOLINX
KJIACCOB!

Kracc ciupToB: IpeNnmouTHTETBHBIMEI CIIUPTAMHU SIBIISIFOTCSI coequHeHust popmyJibl RIOH,
rne rpymma R! mpencrasiser coboii  Ci-Cy, yrumeBomopomHyr rpymmy. B Gosee
npennouTuTeibHoM Bapuante, R! mpencraBmser coboit C-Cyy anKWibHYH TpyIIy.
KoHKpeTHbIMH TpUMEpPaMU SIBJISTFOTCSI METAHOJI, STAHOJ, H30MIPOMAHOI U Oy TaHOI.

Kiacc aMHHOB: TPEMOYTHTENBHBIMI aMUHAMHE SIBJISIFOTCST coenuHerust popmy el NR?3,
rae rpymmsl R?, He3aBHCHMO Ipyr OT JApyra, mpencraBisitor coboit Bomopon wmimn Ci-Cy
YTJIEBOAOPOAHYIO TPYIITY, MPH YCIOBUH, YTO OHHU HE SIBJSIFOTCS OJHOBPEMEHHO BOIOpPOIOM. B
Oonee mpenmouTuTeNbHOM BapuaHTe, R’ mpexncrasisier co0oit Ci-Cyp-alKWIBHYIO TPYIIY.
KoHKpeTHbIMH TpUMEpPaMU SIBJISTFOTCS] IU3THIIAMHH, TUA3OTPONTMIAMUH B TPUITHIIAMHH.

Krnacc amunoB: mpeamodturesbHbie amuasl umeroT Gopmyny R3CONRY, roe R? u RY,
HE3aBUCHMO APYT OT APYTa, MPEencTaBisitoT codoi Bogopox min Ci-C, yriieBomIopoIHy O TPy Y.

KoHKpeTHbIMH TpUMEpaMU SIBJISTFOTCS. POPMAMUA U ALIETAMUI.



Kunacc cnoxHbIX 3()UpOB: MPEANOYTUTENBHBIE CIOXKHBIE 3(UPBI MOTYT ObITh BEIOPAHBI U3
CJIO’KHBIX MOHO3()HMPOB apOMAaTUYECKHX KapOOHOBBIX KHCIJIOT, TAKMUX KaK O€H30aThl, B YACTHOCTH
C1-Cyp anxunpHble >QUpHl OEH30WHOW KHCIOTBI MU CIOXHBIE MOHO3(pUPHI amu(aTHIecKux
KapOOHOBBIX KHCIOT, Takux kak C;-Cg ankuibHble 3QUpPb anudaTndeckux MOHOKapOOHOBBIX
KucioT, 1,8-HadTrnossie A3 QUPHL

Hpyroii knacc mnpencrtaBisitoT coboii Ci-Cyg  ankunoBble 3GUPB  apOMATHYECKUX
IUKapOOHOBBIX KHUCIOT, Takue Kak ¢ramatel, u C-C,y ankunoBbeie 3¢upbl anupaTHUECKUX
IUKapOOHOBBIX KHCIIOT, TaKUe KaK, MaJIOHAThl, CYKIIMHATBHl U rmotaparsl. Kpome Toro, Taxxke
MOTYT ObITh TPUMEHEHBI TU3(PHUPBI AUOJIOB.

B xawectBe D, Moxker OBITb HCIOJNB30BAHO KPEMHHHOPraHUYECKOE COEIMHEHUE
npencrasieHnoe ciaenyromei ¢popmynoit R,Si(OR),., , rne R-yrneBonoponnsiii pagukan, OR —
ankokcurpymnmna. R mpexacraisier coOoOl yriieBOJOPOAHYIO TPYITY, a N MPENCTaBiIAET LeJoe
yrucno 0<n<4. Ilpumepnpl KpeMHHHOPraHMYECKUX COEIUHEHHUH, NpeNCTaBJIEeHHBIX (POpMYIION,
KOTOpbIE MOTYT  HCIIOJIb30BAThCS B HaCTOSILLEM n300peTeHny, BKJIFOYAIOT:
JAUM30IIPONIIIANMETOKCUCHIIAH, TPeT-Oy THIIMETHIIAMMETOKCHCHIIAH, TpeT-
Oy THIIMETHIIANITOKCUCHIIAH, TPET AMIJIMETHIIIUSTOKCUCHIIAH, THLUKIOTeKCHIIAUMETOKCHCHIIAH,
LIUKJIOT€KCUIIMETUITUMETOKCUCHUJIAH, LIUKJIOT€KCUIIME TN TOKCUCHIIAH,
BUHWJITPUMETOKCHUCHUIIAH, BUHHWJITPUITOKCUCHIIAH, TpeT-Oy TN TPUITOKCUCHIIAH,
(eHMNATPUITOKCUCHIIAH, LUKIOT€KCHITPUMETOKCUCHIIAH, LUKJIONMEHTUITPUMETOKCUCHUIIAH, 2-
METHJILMKJIONEHTHIITPUMETOKCUCHUIIAH, LIUKJIONEHTUITPUITOKCUCHUIIAH, H-
NPONMITPUMETOKCUCHIIAH, AULUKIONEHTIIIMMETOKCUCHIAH, TULHKJIONSHTUIINI TOKCHUCHIIAH,
TPULIHMKJIONEHTHIIMETOKCUCHIIAH, TULHKJIOTIEHTUIMETHIIME TOKCUCHIIAH,
IULHKJIONEHTHI3 THIIMETOKCUCHIIAH U [IUKJIOTICHTHIIANMETHIISTOKCUCHIIAH.

Bosee KOHKpPETHBIMU MPUMEPAMHU OINHUCHIBAEMBIX KaTAJIH3aTOPOB, a TAKXKE CIIOCOOOB MX
MOJIYYEeHHUSI, MOTYT CJTy KHTh KaTAJIU3aTOPbI U CIIOCOOBI MX MOJIyYEHUs], PACKPBIThIC B TOKYMEHTaxX
EP2221320, EP2638080, EP2951215.

[MonunponmieH No HACTOALIEMY HW300PETEHUI0 MOXKET OBITh MOJyYeH ra3o(pa3sHON HIIH
CYCIIEH3MOHHOMW MOJIMMEPHU3aLel MPOIIIEHA B IPUCYTCTBUH BBILIEOMUCAHHBIX KAaTAJIN3aTOPOB.
B nr060M M3 UCTIONB30BAHHBIX MOJUMEPH3ALHOHHBIX MPOIECCOB KOMIOHEHTHI KaTATUTHYECKOM
CHCTEMBI (KaTaJu3aTop, COKATAJIM3aTOp M HEOOS3aTeNIbHO BHEIIHWH JOHOP) MOIYT OBITh
NpPEABAPUTENIHO BBEACHBI B KOHTAaKT JpPyr C JOPyroM rmepen noOaBJIeHHEM WX B

NOJTMMEPHU3aMOHHBIN peakTop. B xauecTBe cokaTammsaropa MOXKeET ObITh HCIIONB30BAHO AJIKUII-

Al-coenunenue, HaInpuMmep, TPUSTWIATTFOMUHUM, JU3 TUJIAJTIO MUHUIXJIOPUA,
TPUN300y TUIIATFOMUHUH, TPU-H-Oy TUJIATFOMHHHAH, TPU-H-TeKCUJIAJTIFOMUHUN, TpU-H-
OKTUJIQJIFOMUHUI.

IMonumepusanus ¢ ucCmoNib30BaHWEM Kartaju3atopa llurnepa-Harra B oOmem ciyuae
MPOBONUTCA TpU Temreparype B auana3zoHe 50-80, mpenmodturenbHO B AuamnaszoHe 65-75°C u
pabouem naeyienuu B quamna3one ot 0,1 go 5,0 MIla, npennoutuTenbHo B Auamnasone ot 0,5 1o 3,5
MITa.



IIpenmouTHTenbHO UIsI COXpaHEHHs] (PU3MKO-MEXaHHMYECKUX XapaKTEPUCTUK T'OTOBOM
IIeHKy, Toka3atenb TekydecTH pacmiaBa (IITPjspec 16r) HCTIONB3YEMBIX — TIOJHMEPOB,
onpenenennbiii mo ASTM D 1238, nomken ObiTh He MeHee 3 1/10 mMuH.

B gacTHOCTH, MOMUNPONUIIEH MOKET OBbITh MOJIyY€H COTJIACHO MPOILecCaM, OMMUCAHHBIM B
nokymenTtax US8178633, EP2726517 u T.1.

IIpuBeneHHbIE B Ka4eCTBE NMPUMEPOB CIIOCOOBI MONYUEHHUS MOJUIPOIUIICHA MMO3BOJISIOT
IOCTUYb YKA3aHHBIX BBbIIIE XapPaKTEPUCTHK, OIHAKO JaHHBbIE CHOCOOBI HE SBISIIOTCA
ucuepnbiBaromumMu. [lomunponuieH ¢ yKka3aHHBIMH XapaKTEPUCTUKAMHU MOKET ObITh MOJIyUYeH U
OPYTHEMH CIIOCOOaMU.

IIpennoyTuTeNnbHO MOJUIPOIMIIEH CONEPKUT CTAOMIIM3ATOPBI, MPENCTABISAIONINE COOO0M
110 MEHbLIEH Mepe CMECh AHTUOKCUAAHTOB U NOTJIOTUTENEN KUCIOT. B kauecTBe aHTHOKCUIAaHTOB
UCTIONB3YIOT JHOObIE M3BECTHBIE W3 YPOBHS TEXHUKU AHTUOKCHIAHTBI, TMPEANIOYTHUTEIBHO
UCTIONB3YIOT CMECh AHTHOKCHUAAHTOB (ochUTHOro u (PEeHONbHOro THUMOB. B  kadecTse
HOTJIOTUTENS KHCJIOT MOXET OBbITh HCHOJb30BaH JIOOOH HW3BECTHBIH W3 YPOBHS TEXHUKH
NOTJIOTUTENb KUCJIOT He OTHOCALIMICS K Kiaccy creaparoB MmetamioB. Kpome Toro,
JOMOJIHUTEIBHO MOTYT OBITh HCIIOJNB30BAaHBl U JPYr'Me H3BECTHbIE NO0ABKH, MO3BOJSIOIINE
NOJIMIIPOTIMJIEHY COXPAHSITh CBOM CBOWMCTBA B mpoLecce MepepaboTKH M SKCIUTyaTalHu.
KonmuecTBo cTabmin3atopos, 100aBIsIeMbIX B IIOJIUIPOITHIIEH, COCTABIISAET OT 1 10 3 KI' HAa TOHHY
HOJMIIPONIMJICHA, TNPEANOYTUTEIbHO OT 1,2 10 2,5 Xr Ha TOHHY MOJHIpPONIeHa, Oosee
peaAnoYTUTENbHO OT 1,2 10 1,5 Xr HAa TOHHY MONMUNPONUJICHA.

[MonunponuineH Mo MU300peTEHUI0 MO CYLIECTBY HE COAEPIKUT cTeaparta Kajbiws. M3
cTeapara KajbLus, MOCIe B3aUMONEHCTBHSI €r0 ¢ KUCIOTaMH, 00pa3yeTcst JJErKO MUTPHPYIOIIast
Ha TOBEPXHOCTb CTEapUHOBAas  KHUCJIOTA, YTO JeJaeT HEBO3MOXXHBIM  IOJyueHHue
MeTannu3upoBaHHol mueHkU. [lox ompenesneHneM «Io CyILIECTBY HE COAEPIKUT» TOHUMAIOT
comepkanue Mmenee 0,010 wmac.%, mnpemnoututenbHo wMenee 0,005 wac.%, nHaunbonee
npennoututenbHo meHee 0,001 mac.%.

VYka3aHHBIH MOJUNPONIIEH MOXET HUCIONb30BAThCS KAaK B Ka4eCTBE OCHOBHOI'O, TaK U B
Ka4eCTBE JIOMOJIHUTEJIbHOTO KOMIIOHEHTA JIFOOOT0 CJI0S TUICHKH U JIFOOBIX COCTABOB, H3BECTHBIX
U3 YPOBHSI TEXHUKH. TOUHBIE CTPYKTYpa IUIEHKH (KOJHMYECTBO U MOPSAOK PACIIONIOKEHUsSI CIIOEB)
U COCTaB CJIOEB 3aBUCHUT OT TPEOOBAHUH, MPENBSABISIEMbIX K IUICHKE U M3JIEJIUSM, H3TOTOBJIEHHBIM
U3 MJIEHKU.

I[Tomumo monmumponuieHa IO W300PETeHUI0, IUIEHKa MOXKET COIepKaTh ApYyTrue
nojnoieuHpl, a Takke PyHKIHOHAIbHBIE MOJUMEPHL. B kauecTse monanoiaeuHOB UCTIONB3YIOT
COTIOJIUMEPBI M TEPIIOJIUMEPBI 0-0JIe(HHOB, B YACTHOCTH COMOJMMEpPHI MPOMIIEHA U 3THJICHA,
nponwieHa W OyTeHa, TEPHOJMMEpbl MpPONMJIeHa, 3TwieHa u OyTeHa u T.A. B kadectse
(YHKIIMOHAJIBHBIX TIOJUMEPOB HCIOJIB3YIOT: COMOJIUMEPHI 3TUJICHA C BHUHWJIOBBIM CITHPTOM,
NOJMBUHWIHIEHXJIOPH, COTIOIMMEPbl BUHWIHACHXJIOPUAA, CIIOKHBIE TOTHI(UPHI, TTOTHAMUIBI
(m1st mpuaHMUSA TUIEHKE ra30- W/WIH apOMaTOHENPOHUIAEMBIX CBOMCTB), HWHTEPIOJIMMEPHI

STHIeHa © o-ojeduHa (1t OeckieeBOro JAaMHUHHMPOBAHUS IUIGHKM Ha Oymary),



MOIU(PHUIMPOBAHHBIA MAJIEMHOBBIM AHTHAPUIOM TOMOIOJHIIPOIMICH (aAre3HOHHBIH CIIOH B
CO’KCTPY3UOHHBIX IUICHKAX) H T.JI.

B nepBom BapuaHTe HACTOSIIErO M300PETEHNS TUIEHKA NTPEeIHA3HAYeHA ISl U3TOTOBIIEHHS
00epTouHOI OyMaru, OCHOBBI JIs AAT€3UBHBIX JICHT U T.1I., U IPEJICTABIISET COOOH MHOTOCIIONHY O
MOJIMMPONUIICHOBYI0  IUIEHKY, KaXKIblii CJIOH KOTOPOM COCTOMT U3 MOJUIIPONHIIEHA,
yIOBJIETBOPSIIOLIETO BBIIICONMCAHHBIM XapPaKTEPUCTUKAM, a TAKXKE€ aHTUCTATUYECKUX BEIECTB,
W/WIM  BEINeCTB, MPEMSTCTBYIOIMX CIWMAHUIO, W/WIM aHTHOKCHIAHTa. BermecTso,
NPENATCTBYIOIIEE  CIUIIAHMIO,  MpeAcTaBisieT  coboi  mguokcun — kpeMHust  (Si0,),
nonuMmetunMerakpunar (IIMMA) u Tomy mnomoOHOe, a aHTHMOKCHIAHT IPENCTaBisieT COOOH
AHTHOKCHUJIAHT (PEHONIBHOTO THIIA.

Bo BTOpoM BapuaHTe wu300peTeHHs IUIEHKAa TNpeAHa3Ha4deHa il OEeCKJIEeEeBOro
JaMUHUPOBAHUSI Ha OyMmary W BKJIFOYAeT, MO MEHbINeH Mepe Cleayroliee. OCHOBHOM CJIOH,
CoZlep KAIUil TONUNPONIJIEH, YIOBJIETBOPSIOIIUN BBIIIEONUCAHHBIM XapaKTEePUCTHKAM, U
(YHKLIMOHAIBHBIA CJIOH, COAEpIKAIIUi: COMOJMMEp 3TUJIeHA-OyTeHa, COMOJHMMep JTHJICHA-
OKTEHa, TEPIIONIUMED 3THIIeHA-Oy TeHa-OKTEeHa, CoToNumMep STHIIeHA-OyTeHa,
MOAM(UIIMPOBAHHBI TPUBUTHIM MAJEUHOBBIM AHTHAPHUIOM, CONOJUMED 3THUJIEHA-OKTEHa,
MOAM(UIIPOBAHHBI TPUBUTBIM MAJIEMHOBBIM AHTHAPHIOM, TEPIOJUMEp 3THIEeHa-OyTeHa-
OKTeHa, MOAM(UIIMPOBAHHBIA MPUBUTHIM MAJIEUHOBBIM aHTUAPHIOM, HIIM HX CMECH, WJIU CMECH,
oOpa3oBaHHble JIIOOBIMM W3  BBIIEYNIOMSHYTBIX  COMOJMMEPOB H/WIM  TEepHOIUMepa,
MOAMDHULIPOBAHHBIX COMOIMMEPOB H/MJIH TEPIIOJINMEPA, U CMECSIMU C THAPUPOBAHHOIN HePTIHOM
CMOJIOH.

B Tperbem BapuaHTe M300pETEHUS TUIEHKA SIBIISIETCS] OAPBEPHOU M CONEPIKUT MO MEHBILEH
Mepe CIIEeAYIOLIHE CJIOU: OJIUH CJIOH MOMMEpPa MPOIMUIIEHA, Y AOBJIETBOPSIIOLIETO BIICONHCAHHBIM
XapaKTEPUCTUKAMH, U CJIOW ra300apbepHOr0o Marepuala, MpeaCTaBJSIoUIero coOoi moanaMusn,
COTIOJIUMEP 3TUJICHA M BHHWJIOBOTO CHHPTa U T.A. JIJIAd yJiyd4IIeHHUs aire3ud MeEXAy CIoeM
NOJIIMepa TPOIHJICHA, YIOBJIETBOPSIOLINM BBILIICONMHCAHHBIM XaPAKTEPUCTUKAMHU, H CIOEM
ra3o0apbepHOr0  MaTepuajga  MOXKET, HeoOs3aTeNbHO, OBbIThb  HCMONB30BAaH  CJIOH
MOIU(PULIUPOBAHHOTO nojimoJyiepuHa, HaIpumep, i (0)7 MoJIUMEPa MPOTHJIEHA,
MOIU(PHUIIMPOBAHHOTO MAJIEMHOBBIM aHTUAPUIOM.

Jlpyrue BapwaHThl OCYIIECTBJIEHHs HACTOSINEro wu300peTeHuss OyayT SICHBI JUIS
CHeLUaINCTa B JAHHOH OOJNACTM TEXHUKHM M HE PACKPBIBAIOTCS IMOAPOOHO B OIMUCAHUU
n3o0perenus. Tak, HampuMep, B PELENITYPY MOTYT ObITh BBEIAECHBI YJIyYIIAOIIHE MapamMeTphl
u/vn GyHKUHNOHAJIBHBIE BO3MOKHOCTH I'OTOBOM TUIEHKHU TOOABKH B 3(PPEKTHBHBIX KOJINYECTBAX,
T.€. B KOJINYECTBAaX, 00ECIIEYNBAIOIINX KeJaeMble (OyHKIIHOHAJIbHBIE XapaKTEPUCTUKH TUIEHKH. B
YaCTHOCTH, TpuUMepaMu J00aBOK SIBISIOTCS, O€3 OrpaHHYEHHs CIEAYIOIINe. HCKIIOYArOLINe
CJIe)KMBaHUE TUIEHKU 100ABKH, TOOABKU CKOJBKEHUSI M aHTHCTATHKH, & TAKXKE€ aHTHOKCHUIAHTHI U
HEHTPaan3aTOPhl, TEXHOJOTHMYECKHe IOO0ABKH, 3apONbIIeoOpasyrolIie areHThl, J00aBKH,
cHKkaromue > dext Bozaeiicteus Y @-uznyueHust, 1 noraotutenu Y @-u3nydeHus, KpacHTENH,

HAIOJIHUTEIIN, 3ary CTUTECIIN, MOI[I/I(I)I/IKaTOpr Ha OCHOBEC yTJIEBOAOPOAHBIX CMOJI U T.O.



OOwmyr TONIUHY IUIEHOK BapbHPYIOT B IIHPOKUX JHMANA30HAX B 3aBUCUMOCTH OT
MPEeANnoJaraéMou LeJu NPUMEHEHUs. B NpennouTUTEeNnbHbIX BApHAHTAX HCIOIHEHMs IUICHKA
umeer oOmyr TtommuHy oT 2 no 100 mxm, mpemmoururensHo or S5 mo S50 mMkM, Oonee
npeano4YTUTeNbHO oT 10 10 30 MKM.

IInenky mo HacTosAEeMy H300PETEHUIO IOJNYHAIOT COSKCTPY3HEH IONUIPONUIIeHA C
APYTUMHU MOJMMEpaMu C MOCJIENYOHUM JBYXOCHBIM OpUeHTHUpoBaHueM. CTeneHb OpueHTaluu
IJIEHKU B MAIIMHHOM HamnpaBJI€HUH COCTABJAET OT 4,5 10 5,5, B MONepeyHoM HanpaBIEHUH - 10
10.

IInenky, mosnyueHHbIE MO HACTOALIEMY H300PETEHHUIO, IMOCJTE BBITSIKKH MOTYT OBITH
NOJBEPTHY Thl 00pabOTKe CIEAYIOIUMHU CIIOCOOAMU:

1. TUCHEHHEM Ha MOBEPXHOCTH IUICHKH,

2. aKTUBAIMEe TOBEPXHOCTH NoA ImedaTb (00paboTka, Hampumep, IIAMEHEM,
KOPOHHBIM Pa3psAI0M, IIa3Moii),

3. JAMUHUPOBAHUEM TOJIyYEHHOM IMJIEHKU HAa TKAHHBIM WM HETKaHbI MaTepuall, B
YaCTHOCTH, JJAMUHHPOBAHHEM C Oymaroi, (Gosbroi, IpyruMu IIeHKaMH;

4. HaHECEHHEeM MEeTAJIJINYECKOrO MOKPBITUS (HAIIPUMED, OCAXKIEHHUE CIIOS AIFOMUHHUS
U3 €ro Napos, MOJTyYEHHBIX NIPU UCTIAPEHUU METAJLIA B BaKyyMe);

5. HAHECEHHWEM KJIeAIIero CJos Ha OAHYy WIM Ha 00€ IOBEPXHOCTH IUIEHKH C
HOJTyYeHHEM TaKuM 00pa30M KIIEHKOH IIeHKH.

HeoOsi3arenbHo 00paboTaHHYIO MUIEHKY MCHOJB3YIOT Uil U3TOTOBJIEHHUs u3nenus. llox
U3JeIMeM TOHUMAIOT: YIAKOBKY, METAJJIM3UPOBAHHYK) YIAKOBKY, JTHUKETKY, MEIIOK,
aNre3uBHYIO JIGHTY W Jpyrue mnpoayktel mnepepabotku BOIII-menkn mo u3o0peTeHuro.
KoHKpeTHbIMH MpUMepPaMHU CJIy>KaT, HO 0e3 OrpaHUYeHHs YKa3aHHBIM: U3FOTOBJIEHHE STHKETKU
Kak ykazaHo B nokyMmeHTax EP2197669, W0O2017077184, u3roroBieHne Melka, Kak pacKphITO,
B yacTHOCTH, B nokymeHte US9108391, ynmakoBKku Myl MUINEBBIX MPOAYKTOB KaK YKa3aHO,
HarpuMmep, B nokyMenTe W02016205381, u3rotoBieHne MeTaUIM3UPOBAHHOW IUICHKH, KaK
onucano B EP0925912.

OcyinecTBJIeHHE H300PETeHUs

MeToabl MCIBITAHUS

1. ITokazarens Tekyuectu pacriasa (IITP) onpenensiin B coorBetcTBUU ¢ ASTM
D1238 «CranmapTHbIi METOA  WCHBITAHUS JUIsl  OMPENETIeHUsT BA3KOCTH  pacIliaBa
TEPMIIOIJIACTMACC C UCTIOIB30BAHUEM IJIACTOMETPA BBITAIKUBAIOLIETO TUIIAY.

2. MaccoByro JOJI0 pacTBOPUMON (PPaKLUU B KUTISIIIEM H-TeNTaHe/M30TaKTHYECKOU
¢dpaxuun onpenensian mo 'OCT 26996-86. [TonunponuieH U COMOJUMEPhI POTTHIICHA.

3. MaccoByro OJIO pacTBOPUMOH B M-Kcmitoje ¢ppakuuu onpenessum no [ISO 16152,

4. Omnpenenennie  MOJEKYJIIPHO-MAacCOBBIX  Xapakrtepuctuk (MMX) obpa3uos
MOJIUTIPONUJIEHAa U CTATUCTHUYECKOrO COMOJIMMepa MPONUJIeHa ¢ 3TUJIEHOM IIPOBOAMIN METOAOM
renprponukaromeit xpomatorpadun (I'TIX) mo ISO 16014-4-2012 ITonumepsr - Onpenenenue
CPEHUX MOJIEKYJSIPHBIX MacC U MOJIEKYJSIPHO-MAacCOBOIO paclpefeNeHuss ¢ MPUMEHEHHUEM

renbrpoHukaromei xpomarorpadgun. Hacte 4. BbicOkoTeMIepaTypHbIi METON - Ha Tpudope



Agilent PL-GPC 220. Temniepatypa pactBopenus u usmepenus — 150 °C, pactsopurens — 1,2.4-
TPUXJIOPOEH30II.

5. Onpenenernrie MM X BerecTB, pacTBOpUMBIX B m-kcmitonie (XS) u H-rentane (HS),
u3 00pa3LoB MPOBOAIIN METOAOM Hu3KoTemrepaTypHoi [TIX Ha kuaKoCTHOM Xpomarorpade
Agilent 1200, (Agilent) mo HCO 16014-3-2012 TIlommmepsr — OmpeneneHue CpemHUX
MOJIEKYJISIPHBIX ~MacC UM MOJEKYJIPHO-MacCOBOIO  pacHpelesieHuss ¢  IPUMEHEHUEM
renblipoHukaromeil xpomarorpaduu. Yacre 3. Huskoremmeparypusiii meron. Temmepatypa
pactBopeHus u uzmepenus — 40 °C, pactBoputennb — TeTparuapodypas.

6. MUKpOCTPYKTYpY, CTE€NEHb W30TAKTUYHOCTH M COOTHOLIEHHE ITEeHTaa 00pas3loB
MOJIMMEpPA MPOINUJIEHA ONPENENId METOAOM CIEKTPOCKOINUH SIAEPHOTO MarHUTHOTO PE30HAHCA
Ha sinpax yriuepona (1*C SIMP) BeicoKOro pasperinenus ¢ momorpio npudopa Bruker Avance I11
400MTI'u. [lns mpoBenenusi ucciaenoBaHuii oOpaser; maccoit 250 MKr pactBopsuid B 2,5 mi
Tpuxjopbensona npu Harpesanuu 10 140 °C. KonnuectBo ckanupoBanuii Ha siapax BC — 16000.
Temnepatypa sxkcnepumenta — 140 °C.

JlanHoe n3o0pereHne 6osiee KOHKPETHO OMMCHIBASTCS PUBEICHHBIMU HIKE IPUMEPAMHU.
ITpumepsl MpUBEEHBI TOIBKO JUI WITIOCTPALUH HACTOSIIETO H300PETEHNsT M HE OTPAHUYHUBAIOT
ero oopeM.

ITpumep 1.

INomumep nponmnena ¢ IITP 3,0 /10 mun (mpu 230°C u 2,16 kr) momy4anu Io
razo(a3Hoi TexHoNoruu npu temmeparype 65-75°C u pabouem nasnenun 2,2 MIla. B xauectse
KaTajau3aTopa UCIIONb30BAJICS KaTaIU3aTop, MOdy4YeHHbIH aHamoruaHo npumepy 1 US9284392
38  WCKJIKOYEHHWeM TOro, 4YTO B  KauecTBE  BHELIHEro  JOHOpPa  HCIOJIb30BAJIU
OUU300y THITUMETOKCUCHIIAH.

BOIlI-inenka mnpencrarisia coOOH MATUCIOWHYIO IUICHKY, KaXIbIH CJIOW KOTOPOH
COCTOMT W3 BBIIIEYKA3aHHOTO IOJUIPONMIEHA, AHTUOKCHAAHTOB. IPOCTPAHCTBEHHO-
3aTPYJHEHHOTO (PEHOJIBHOTO AHTHOKCHIAHTA NMEHTA PUTPUT TeTpaokcu (3 - (3,5-nu-tper-OyTHi-
4-runpokcudenmn) npornuonara) (Irganox 1010) u ¢ocdopoconepxkamero aHTHOKCHIAHTA
tpuc(2,4-nu-tper-Oytrndenmn)pocura (Irgafos 168), a Takke THIPOTANBIUTA B KAuecTBE
MOTJIOTUTEINS KUCJIOT, B KosndecTse 1,35 Kr cTabnuiin3atopoB Ha TOHHY noJiunponuieHa. [Inenky
MOJy4YaJd MyTEeM HENPEPbIBHONW SKCTPY3UU MOJUIPONUJIEHA C MOCTAAUNHON OpHEHTALHEH,
TepMOpUKCalMel W OXJAKACHUEM IUICHOYHOTO IIOJIOTHA. TOTOKHM pacIilaBa KaXXIOro H3
SKCTPYAEPOB (ISITh IO KOJIMYECTBY CIIOEB) COSAMHSIINCH B (prutbepe (TOJIOBKE) M BBHITEKAIU U3 €€
miesid Ha oxJakparomuii OapadaH (Ban) B Bume CHOPMHPOBAHHOIO JIUCTA, JIUCT OXJIAXKIAJICS
MPOXOAs uepe3 BOASHYIO BaHHY. Jlasiee TUCT BHOBb HarpeBaiu Ha kamanapax 1o 100-115 °C u
BBITSITMBANU B 6 pa3 B IPOAOJbHOM HalpaBJIeHUU Ha Bajkax. BBITAHYTBIH B NPOAOJIBHOM
HaNpaBJIEHUH JINCT HAIpPAaBISAIU B Iedb, i€ €ro BHOBb HarpeBasiu Bo3ayxom o 170-180 °C u
BBITATHBAJIU B IIONEPEYHOM HanpasiieHnu B 10 pa3. O0mas TonmmHa mieHKH coctanisiia 20 MKM,
IIPU 3TOM BHEIIHHE CJIOU UMenu Toamuny 0,9 MM, IpOMeXXyTO4HbIE — 2,5 MKM, OCHOBHOH CJION
— 13,2 MxM.. XapakTepUCTUKH HCIIONIb3Y €MOT'O MOJUIPONUIIEHA H CKOPOCTh NEPEPadOTKU IIICHKH

ykasaHel B TaOmmue 1.



10

IIpumep 2.

BOIllI-nenky mnoayvanu aHanorudHo Ilpumepy 1, 3a uckirodeHHeM TOro, 4TO
MIOJIUTIPOITMJIEH UMEET XapaKTePUCTHKY, Yka3aHHble B Tabmuie 1. CkopocTs nepepaboTKu IIIeHKH
ykazaHa B Tabmune 1.

IIpumep 3.

BOIIlI-nnenky mnoayvanu aHanoruyHo Ilpumepy 1, 3a wuckiarodeHueM TOro, 4TO
UCTIONB30BAJIM TIOJIUIIPONIIJIEH C XapaKTepUCTUKaMH, ykasaHHbIMH B TaOmmie 1. CkxopocTts
nepepaboTKU TUIeHKH yka3aHa B Tabmure 1.

ITpumep 4 (CpaBHUTENBHBII).

bOIllI-nnenky mnoayvanu ananoruyHo Ilpumepy 1, 3a wuckirodeHueM TOro, 4TO
MCIIOJIb30BAJIM MTOJIMIIPONUIIEH, TTOJyYEHHBIM C UCIIONIb30BaHueM KaTanusaropa Liurnepa-Harra ¢
BHYTPEHHUM A0HOpoM nubytundranarom (onucansbii B EP0193281), u monumnponuieH nmeer
XapaKTepUCTUKY, yYka3aHHble B Tabmune 1. CkopocTs nepepadoTkH IUIeHKH yka3zaHa B TaOnuie
I.

ITpumep 5 (CpaBHUTENBHBII).

BOIlll-nnenky mnonyvanu aHanoruyHo Ilpumepy 1, 3a uCKIIOUEHMEM TOro, HTO
HOJIMIIPONIMJIEH OBLT MOJIy4eH C UCTIONb30BaHueM KaTtanmsaropa Lluriepa-Harra ¢ BHyTpeHHUM
noHopoM 9,9-6uc-metokcumetuindroopenom (omucanHoro B US8003559), u monmunponuieH
UMeeT XapaKTEepPUCTHKH, yka3aHHble B Tabmume 1. CkopocTh mepepaOoTKU IUIEHKH yKa3aHa B
Tabnune 1.

ITpumep 6 (CpaBHUTETBHBIN).

BOIllI-inenky mnonyvanu aHanorudHo Ilpumepy 1, 3a uCKIIOYEHHEM TOro, 4TO
MOJIUTIPONIUJIEH TIOJy4YeH C WCIMOJIb30BaHHWEM katanusaropa Llurnepa-Harra co cmemranHbiM
BHYTPEHHUM  nOHOpoM  (3,3-Ouc(mMeTrokcumeTwin)-2,0-TUMEeTHIITeNnTaH W AUSTHI-2,3-
auu3onpomuicykimHaT)  (omucanebii B US20160102159), u  moOMUmponuieH UMeEeT
XapaKTepUCTUKH, yKa3zaHHble B Tabmune 1CkopocTs nepepaboTKy miieHKH ykazaHa B Tabmure 1.

IMpumep 7 (CpaBHUTEIBHBIN).

BOIllI-inenky mnonyvanu aHanorudHo Ilpumepy 1, 3a wuckirodeHweM TOro, 4TO
MOJIMTIPONMJIEH TMOJy4YeH C WCIHoJib30BaHHMeM Kkatanusatopa Lluriepa-Harra co cmemnranHbiM
BHYTPEHHUM JOHOPOM (9,9-01C-METOKCUMETHIIIIFOOPEH M AUSTHI 2,3 -AHU30NPOIHIICY KLIMHAT)
(ormucannbiil B US8003559), u momunponuiieH UMeeT XapakTepPUCTHKY, yka3aHHble B Ta0muue 1.

Ckopoctb nepepaboTku TUIeHKH yka3aHa B Ta0mmue 1.



11

Tabmuua 1. XapakTepuCTUKH NOJUIPONUICHOB, UCTIOIB3YEMbIX B H3TOTOBJICHHH IJICHOK, M CKOPOCTb NEPEepadOTKH.

IIpumep 4 ITpumep 5 IIpumep 6 ITpumep 7
ITpumep 1 IIpumep 2 Ilpumep 3 | CpAaBHUTEIBH | CPABHUTENIBH | CPABHUTENBH | CPABHUTENIBH
bIY bIY bIY bIf
XapakTepuCTHKH MOJHIIPONHIEHA
PactBopumocTs B kcuiose (XS), % 3,5 4.0 2.9 4,6 3.5 4.6 4.6
Mw/Mn 6,5 5,5 5,3 52 4,7 5,0 5,0
PactBopumocTs B rentane (HS), % 3,5 3,1 3,5 3.5 3,8 4.0 3.5
ConepmaoHHe M30TAaKTUYECKOH (ppakium 23 87 29 29 01 90 29
mmmm, %
Copnepxanne ppakuuu, paCTBOPUMOIL B
KCWJIOJIE, C MOJIEKYJIIPHON MacCOu 22 20 17 35 44 36 45
coime 4000000 r/moib, mac.%
Conepxanne ppakuuu, paCTBOPUMOIL B
KCWJIOJIE, C MOJIEKYJIIPHON MacCOu OT 80 75 90 60 61 70 52
1500 mo 50000 r/momab, Mac.%
Conepsxanue (ppakiuu, paCTBOPUMOIL B
KCUJIOJIE, C MOJIEKYJIIPHOM Maccou 7 2 9 25 20 19 18
6osiee 50000 r/mounb, mac.%
Conepsxanue (ppakiuu, paCTBOPUMOIL B
refnTaHe, ¢ MOJIEKYJISIPHON Maccoil OT 5 7 4 10 14 20 27
400000 mo 3000000 r/momnb, Mmac.%
Conepsxanue (ppakuuu, paCTBOPUMOIL B
rernTaHe, ¢ MOJIEKYJISIPHON Maccoi OT 85 85 70 65 75 64 54
1500 mo 50000 r/momab, mac.%
Ckopocthb nepepadoTKu, M/MHUH 450 450 450 410-430 410-430 410-430 410-430
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U3 pe3ynbpTaToB TaOIHMLIBI BUAHO, YTO CKOPOCTH MepepaboTKH MOJUNPONUIIEHA 3aBUCHT OT
KOMILJIEKCA €r0 CTPYKTYPHBIX XapakTepuCcTHK. I1oBbIEeHHOE (10 CPABHEHHIO C TMTOJUMPOIIIIEHOM
10 M300PETEHNIO0) CONEPKaHNE PACTBOPUMOM B II-KCHJIOJIE U H-renTaHe PpaKkuuii MOJUIPONUIICHA
UMEIOIINX MMOBBIIIEHHOE CONEP:KaHue MAaKPOMOJIEKYJI ¢ BBICOKOH MOJIEKYJISIPHOUN Maccoii (Oonee
50000 r/monb anst XS u ot 400000 mo 3000000 r/mons mist HS) (CpaBautensHble [lpumepsr 4, 6
U 7) He TIO3BOJIAET YBEJINYUTh CKOPOCTh NepepaboTku 10 450 m/mMuH. B ciyuae ncnonb3oBaHust
MOJIUMPOITMJIEHA, V KOTOPOTrO COAEp’KaHWe PAacTBOPUMOW B KCHIIONE (PPAaKLUU COBIAAAET C
MOJIUIPOITMJIEHOM MO HM300pETeHHI0, HO C COAEpIKAaHHWEM PACTBOPUMON B remnraHe (paxiud,
KOTOpoe He cooTBeTcTByeT u3zobperenuto (Ilpumep 5), Takke He OOCTUraeTcss CKOPOCThb
nepepabotku 450 M/MHH B CBSI3M C TIPEBBILIEHHEM COIEPKAHHUS BBICOKOMOJIEKYJIIPHBIX
COCTABJIAIOIINX rentaHoBoi (pakiun. OOpainas BHUMaHHME Ha ITOJyYEHHBbIE PE3yJbTaThbl AJIS
IIpumepos 1,2,3, anst KOTOPBIX 3HAYEHUS IO COEPIKAHUIO (PpaKLUil paCTBOPUMBIX B T€NTaHE U
KCUJIOJIE C YKAa3aHHBIMH MOJIEKYJISIPHBIMH MAacCaMd HaxomsTcsi B TpeOyeMbIX auamna3oHax
COTJIACHO M300PETEeHUI0, MOKHO OTMETUTh JOCTHIKEHHE BBICOKUX CKOPOCTEH IpH mepepaboTKe,
YTO SIBJISIETCS CICACTBUEM AOCTHKEHUsI HEOOXOIMMOM COBOKYITHOCTH XapaKTEPUCTHUK.

Taxum o6pa3om, AJst JOCTIXKEHUS] CKOPOCTH nepepadoTku 450 M/MUH U BbiLIe, TpeOyeTcs
coOJIroIeHNe COBOKYTHOCTH IIPU3HAKOB!

- comepkaHue B moiuMmepe (pakUuM pacTBOPUMON B kcuiosie (XS), HaXOOUTCS B
nuana3zone ot 2,5 no 4,0 mac.%, B KOTOpOH MOJEKyJisipHash Macca MaKpPOMOJEKYJ JOJIKHA
NPEUMYLIECTBEHHO HaXOmuTCs B quamnasoHe oT 1500 go 50000 r/mosnb, a 10Jsi KOMIIOHEHTOB C
MOJIEKyJIsIpHOH Maccoli 6onee 50000 r/moib cocraisier He Oonee 30 mac.%

- conmepkaHue B mojuMepe ¢pakuuu pactBopumoii B renraHe (HS), Haxomutcs B
nuarnasone ot 2,5 10 3,5 mac.%, B KOTOpO#t 1oJist ¢ MOJIeKyJisipHO# Maccoit ot 400000 mo 3000000
r/mMonb cocTapisier He Oonee 10 mac.%, a 10JIsI KOMIIOHEHTOB € MOJIEKYJISIPHOU Maccoit ot 1500

10 50000 r/Monb cocrasiisier He MeHee 60 mac.%.
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POPMYVYIJIA U3OBPETEHUA

1. TlomunpornmneH [uid TOJNY4YeHHs] OHAKCHAIBbHO-OPHEHTHUPOBAHHON  IUICHKH,
YAOBJIETBOPAOLINHN CIEAYIOIINUM XapaKTepUCTHKAM:

- comepkaHWe B mojuMepe (pakUUU PacTBOPUMON B Kcwioje (XS) HaXomWTCs B
nuanazone or 2,5 mo 4,0 mac%, B KOTOpPOH MOJEKYyJsipHAas Macca MaKpOMOJIEKYJI
NPEeUMYLIECTBEHHO HaxonuTcst B quamnasoHe oT 1500 go 50000 r/mMosnb, a 10Js1 KOMIIOHEHTOB C
MOJIeKYJIsIpHOH Maccoii 6onee 50000 r/momnb cocrasisier He Oonee 30 mac.%;

- comepxanue B monumepe (pakumm pacrBopumoii B renrane (HS), nHaxomurcs B
nuamnasone ot 2,5 no 3,5 mac.%, B KOTOPBIX JOJS MaKpOMOJIEKYJ C MOJIEKYJIIPHOM Maccoil oT
400000 mo 3000000 r/moap cocraBiasier He Oosee 10 mac.%, a [0S KOMIIOHEHTOB C
MOJIEKyJIsIpHOH Maccoit ot 1500 no 50000 r/mone coctaBnseT He MmeHee 60 mac.%.

2. IlonmunponuiieH 1o 1. 1, B KOTOpOM MOJIEKYJISIPHO-MAaCCOBOE PACIPEAEICHUE COCTABISAET
or5Sno7.

3. llonumponuinen mo m 2, B KOTOPOM MOJEKYJIPHO-MacCOBOE paclpeneaeHue
cocTaBisieT oT 6 10 7.

4. ITomunponuiex 1o 1.1, B KOTOPOM COziepKaHNe U30TAaKTHYECKOH (pakiuy moiuMepa
mmmm cocTasisieT oT 87 1o 89 %.

5. TlonmunpommieH mo 1.1, KOTOPBIH COAEPKUT CTAaOMIIM3ATOPBI, BKIFOYAIOIINE II0
MEHbUIEH Mepe OAWH AHTUOKCHUIAHT M IO MEHbIUEH Mepe OAMH NOIJIOTUTENb KHUCIIOT, He
OTHOCSIIUNCS K KJIACCy CT€apaTOB METAJIIOB.

6. IMonunponwuieH No 1.5, KOTOPbIH B KaUeCTBE CTA0OMIN3aTOPOB COAEPIKUT MO MEHbLICH
Mepe ofuH (HEHOJIBHBIN 1 1O MeHbIIeH Mepe OnuH (POCHUTHBII AHTHOKCHUAAHT.

7. IlonmunponunieH no m. 5 uinu 6, KOTOPbIH B Ka4e€CTBE MOTJIOTUTENSI KUCIIOT COAEPKUT
TUIPOTAJIBbLUT.

8. IonunpomnuieH no .5, KOTOpbli comepKuT oT 1 10 3 Kr cTabMIN3aTOPOB HA TOHHY
MOJIUTIPOITUJIEHA, TIPEANIOYTUTENLHO OT 1,2 10 2,5 KT cTabMIN3aTOpOB HA TOHHY MOJIUIIPOITUJICHA,
6osee npeanoututenbHo oT 1,2 10 1,5 Kr cTabMInM3aTOpOB HA TOHHY MOJIUIIPONHIICHA.

9. IlonunponuieH No 1.1, KOTOPBIi MO CYIIECTBY HE COAEPKUT CTeapaTa KaJbLusl.

10. IMonunponuseH mo 1.1, B KOTOPOM conepskaHue (Gppakimii, paCTBOPUMBIX B KCHJIOJE,
cocrtasjsaeT oT 3,0 mo 3,8 mac.%.

11. Monunponwunex no m.1, B kotopoM n0dst XS ¢ MOJIeKyJsipHOH Maccoit 6onee S0000
r/MOJb cocTaBsieT He 6osee 15 mac.%, Oonee mpenmoutuTebHO He Oonee 5 mac.%.

12. Ilonunponunexn no n.1, B xotopoM nons HS ¢ monexynspHoii maccoit or 1500 no
50000 r/monb cocraBinsieT He MeHee 70 mac.%, MpennouTUTENHHO He MeHee 75 mac.%.

13. Ilnenka, BKJIIOYAKOIIAs MO MEHbLIENH Mepe OJUH CJION, COAEPIKALLUMI MOJUITPONUIEH,
yAOBJIETBOPAOLINHN CIEAYIOINUM XapaKTepUCTUKaM:

- comepkaHWe B TojuMepe (paKIUU PacTBOPUMOHN B Kcwioje (XS) HaxomwTcs B
nuanazone or 2,5 mo 4,0 mac%, B KOTOpPOH MOJEKYJSIpHAs Macca MaKpOMOJIEKYJI
NPEUMYLIECTBEHHO HaxomuTcst B quamnasoHe oT 1500 no 50000 r/moinb, a 10Jsi KOMIIOHEHTOB C

MOJIEKYJIsIpHOH Maccoii 6onee 50000 r/moinb cocrasisier He Oonee 30 mac.%;
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- comepxaHue B monumepe (pakuum pacrBopumoii B renrane (HS), nHaxomutcs B
nuamnasone ot 2,5 no 3,5 mac.%, B KOTOPBIX JOJSI MaKpOMOJIEKYJI C MOJIEKYJIIPHOM Maccoul oT
400000 mo 3000000 r/monp cocraBiasier He Oosee 10 mac.%, a [0 KOMIIOHEHTOB C
MOJIEKYJIsIpHOM Maccoii ot 1500 no 50000 r/mone coctaBnsieT He MmeHee 60 mac.%.

14. Ilnenka no mn.13, B KOTOPOH NOJUOPONMIEH HMEET MOJEKYJSIPHO-MACCOBOE
pacmpezeneHue B AUana3oHe oT 5 10 7.

15. Ilnenka no mn.14, B KOTOPOH NOJUOPONMIEH HMEET MOJEKYJSIPHO-MACCOBOE
pacmpeseneHue B AUana3oHe ot 6 1o 7.

16. Ilnenka no m.13, B KOTOPOW NOJUNPONUIEH UMEET COAECPKAHUE H30TAKTHYECKOU
¢dpaxkumuu noaruMepa mmmm B guanasone ot 87 o 89 %.

17. IInenka no 1m.13, B KOTOPOI NMOJMIIPOITHIIEH COAEPIKUT CTAOMIM3ATOPDI, BKIFOYAIOIIIE
[0 MEHbIIEH Mepe OJMH aHTHOKCUJIAHT U IO MEHbLIeH Mepe OIUH MOIJIOTUTENb KHCIOT, He
OTHOCSILIIMICSA K KJIaCCy CT€apaTOB METAJJIOB.

18. ITnenka mo m.17, B KOTOPOI B Ka4eCTBe CTAOMIN3ATOPOB MCIIOJB3YETCS 1O MEHbIIEH
Mepe onuH (HEHOJBHBIN 1 IO MEHbIIEH Mepe OauH POCHUTHBINA AHTHOKCHIAHT.

19. Ilnenka no n.17 umm 18, B KOTOPOM MOJIUNPONUIIEH B KAYECTBE MOIJIOTUTENSA KUCIOT
COJEP>KUT TMAPOTANIBLIUT.

20. Ilnenka mo 1n.17, B KOTOPOH MOJUNPONIIEH CONEPXKUT OT 1 10 3 Kr cTabMin3aTopos
Ha TOHHY MOJIMIIPONHIJIEHA, MPENNOYTHTEIbHO OT 1,2 10 2,5 Kr CTaOWIM3aTOpOB HA TOHHY
MOJIUMPONIMJIeHa, Oojiee mpeamnoutuTesbHO OT 1,2 mo 1,5 kr craOuiau3aTopoB Ha TOHHY
MOJIUTIPOIUIICHA.

21. Ilnenka mo m.13, B KOTOPOW MOJUMPOIUIIEH MO CYLIECTBY HE COAEPIKUT CTeapara
KaJIBLIHS.

22. Ilnenka no m.13, B KOTOpPOH NOJUIPONWIEH HUMEET COAEPKAHUE, PACTBOPUMBIX B
keuyogie gppakiuii npeanodrutesbHo ot 3,0 o 3,8 mac.%.

23. Tlnenka o .13, B kOTOpOIi A0Jst XS ¢ MOJIeKyJisipHOU Maccol 6onee S0000 r/monb
cocrapisieT He Oonee 15%, npeanoyturensHO He Oosee 5%.

24. Ilnenka nmo .13, B xoropoit nons HS ¢ monekymspHoit maccoii ot 1500 no 50000
r/MOJIb cocTaBJisieT He MeHee 70%, Mpeano4YTUTeIbHO He MeHee 75%.

25. IInenka no m.13, koTOpasi MoJy4eHa COIKCTPY3UCH.

26. Ilnenka mo 1. 13, koTopas siBJsieTcsi OMaKCcaaTbHO-OPUEHTUPOBAHHOM MJICHKOM.

27. IlppuMeHeHue MIIeHKU 1O 1. 13 A1 U3rOTOBJIEHUS U3EUs.

28. Uznenue, copep:xaliee mieHKy no m.13.

I1o noBepenHOCTH
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