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OIIMCAHUE U3OBPETEHUA
2420-301830EA/032
MOJIAMEP JJIA MOJTYYEHHUSI BHAKCHAJTBHO-OPUEHTHPOBAHHOM
IJIEHKHA C BBICOKOM CKOPOCTHIO IEPEPABOTKH, IIEHKA W U3AEJUE U3
HEE

00J1a¢THL TEXHHUKH, K KOTOPOH OTHOCHTCS H300peTeHue

Hacrosimee u3oOpereHne OTHOCHTCS K TOJMIIPONIJIEHY MU TOJNYyYEHHUS IUICHOK, B
YaCTHOCTH OMaKCHaNbHO-OpUEHTUPOBaHHBIX mnonunponmieHoBbix (BOIIL, BOPP) mneHok.
CTpyKTypHbIE XapaKTEpUCTUKU 3asBJIEHHOIO MOJUIIPONWIEHA MO3BOJISIOT MOBBICUTh CKOPOCTh
nepepabotku B nporecce nojyueHus: bOIIII-mnenok no 450 m/mMuH u Gojee, Ipu OTCYTCTBUU
HarapooOpa3oBaHus, Oe€3 WCIOJB30BAHUSA CKOJB3SAIMUX A00aBOK (Hampumep, CTeapaToB
METAJUIOB), KOTOpBIE, KaK M3BECTHO, 0OjerdaroT mpouecc nepepadborku. M3olOperenune Taxske
otHocuTtcs k bOIIII-nnenkaMm, no MeHblIei Mepe OAUH CIOH KOTOPBIX COAEP>KUT MOJUIPOIUIIEH.
IInenku no M300pPETEHUIO MOTYT UCIHOJB30BATHCS IJISI U3TOTOBJIEHUS YIAKOBOK, B TOM YHCIIE
YIaKOBOK AJIsl MUILEBBIX NPOAYKTOB, aAT€3UBHBIX JIEHT, STUKETOK U T.1.

YpoBeHb TeXHHKH

INonunponuieHoBble MJIEHKH, Onaronapss BO3MOXKHOCTH HIMPOKOTO BapbUPOBAHUS HX
CBOHCTB B 3aBUCHMOCTH OT COCTaBa U Crioco0a MOJIyYeHHUs, SIBIISIFOTCS TIOMYJIIPHBIM MaTePHAJIOM
IJI1 WU3TOTOBJICHHUSI BBICOKOKAUYECTBEHHOH TI'MOKOW ymakoBKM. B wacTHOCTH, OMakcuanbHO-
opuentupoBanHble nonunponmieHosbie (BOIMI, BOPP) mieHku uCHoOnb3yrOTCS AN
U3TOTOBJICHUsI YIMAKOBKH IHINEBBIX M HEMHINEBbIX W3JETHi, B BUIE WHAMBHUIYAJbHbIX WU
IPYNIOBBIX yMAaKOBOK, TPUYE€M YIAaKOBKA MOXET OBbITb KaK TPO3PAavyHO, TaKk U
METAJUTU3MPOBAHHON MJITH MaTOBOM (B 3aBHCUMOCTH OT 11BeTa HanosHuTess1). Kpome toro, BOIIII-
TUIEHKH UCTIONB3YIOT JJIsl U3TOTOBJIEHUS 3TUKETOK, aAT€3UBHBIX JIEHT U T.JI.

Kak mnpaBuno, ocHoBHbIM KOMIOHeHTOM BOIIII-nineHku sBIsIeTCsT M30TaAKTUYECKHMA
MOJIUTIPOITMJIEH CO CTENEHBI0 M30TaKTHYHOCTH 87-89% (TAe M30TaKTHYHOCTD ONPENENseTCs 10
COZlEP KAHHMI0 M30TAKTHUECKHUX MeHTan mmmm ananusom SIMP C1%). Hanuuue ornpeneneHHOrO
KOJIM4eCcTBa Ne(PEKTOB B CTPYKTYype H30TAKTHUECKUX MAKPOMOJIEKYJ, CHOCOOCTBYET Jyulnen
OpPUEHTALMOHHOW  crmocoObHocTH — mosmMmepa.  Jlydmmass — OpueHTAaMOHHAasi — CIOCOOHOCTH
MIOJIUTIPOITHJICHA, B CBOK OYepellb, MO3BOJSIET YBEIHMYUTh CKOPOCTh MEPEepadOTKU M TOBBICHTH
00BEMBI BBITYCKa TUIEHKH.

H3BecTHO Takxke, YTO yBeJNWYEHHE COJEp)KaHUs B MOJUMEpPE PAaCTBOPUMBIX B KCHUJIOJNE
(bpakumii MPUBOAUT K YJYULICHUIO OPUEHTALMOHHOW criocobHoctu momumepa. Ho mpu 3tom B
YPOBHE TEXHUKH OTMEYAeTCs, YTO MNpU mepepadoTKe TaKoro mnoiuMmepa Ha OOOPYIOBaHUH
BbIENACTCS] OONBIIOE KOJMYECTBO HU3KOMOJEKYJSIPHBIX (pakuuil ¢ UX MOCIENyOIIUM
cropaHueM M oOpa3oBaHueM Harapa. [lanHas cnenmduka NPUBOANT K YacTOH OCTaHOBKE
00OpyIOBaHUS HA YHCTKY, YTO B CBOKO OY€pEb, CIIOCOOCTBYET YBEIUUEHUIO BPEMEHH MPOCTOS
000pyAOBaHUSI.

U3 noxymenra EP2143116 u3BecTHa TepMOCTOMKas IJIEHKA, [0 MEHbUIEH Mepe, OAWH

CJION KOTOPOM COAEPKUT MOJUMPOINUIIEH, UMEKOIINI CKOPOCTh TeueHus pacmiasa oT 0,5 no 15



r/10 MuH, pacTBOPUMYIO B Kcwiione ¢pakuuio MeHee 3,5 mac.%; creneHb KPUCTAIUTHYHOCTH,
OTIPENENICHHYI0 C MOMOIIBI0 PEHTTeHOBCKOH audpakimu, ot 0,5 mo 0,85, HepacTBOpHMYIO B
kcwiofie / renrane ppakumro 6oee 94 mac.%. IlneHka TOMOJTHUTENBHO CONEPKUT, IO MEHbIIEH
Mepe, BTOPOH CIIOH, coxepkamuidi rerepodasHblii CTATUCTHYECKUH COIMONUMEp, TI7e
rerepodasHblli CTATUCTUYECKUI COMOIMMEDP UMEET CKOPOCTh TedeHus pacruiasa ot 0,5 mo 15,0
/10 muH 1 Temniepatypy miasienus ot 120 no 170°C. I1nenka xapakTepu3yeTcsi yCTOHYHUBOCTBIO
K Pa3phIBY, yAapy U MPOKOJY 3a CUYET HU3KOIO COAEPIKaHUS PACTBOPUMOM B KCHJIOJE (PpaKIHH.
Henocrarkom npemnosxenHoro B EP2143116 pernenus siBisieTcst HU3Kask CKOPOCTh NepepadboTKH
MOJIUTIPOITMJIEHA BCJIEACTBUE HU3KOTO COAEPIKaHUs pacTBOPUMOIt B keuytone (XS) ¢ppaxium.

N3 noxymenta EP0925912 u3BecTHa MmiieHKa MOA METAJUIM3ALMIO U METAJUIM3UPOBAHHAS
IIJIEHKA, OCHOBHOM CJIONM KOTOPOMW BBIMOJIHEH U3 M30TaKTHYECKOTO MOJIMIPONUIIEHA, UMEIOLIEro
conepkaHue U30TakTUIeckux nenran [mmmm] 88 % u Gonee, mpennoututesnsHo 90% u Gosnee,
Mw/Mn coctasiseT ot 2 10 6. OgHAKO, B TO XK€ BpeMsl, HHbIE XapaKTEPUCTUKU U30TAKTUUYECKOTO
noJunponuwieHa (coxepkanue (pakuuil ¢ ONpeneIeHHbIMU MOJIEKYJSIPHBIMM MaccaMd U
bpakuuii ¢ onpeneseHHON PacTBOPHUMOCTBIO B KCHJIOJNE M renTaHe) He pacKpbIThl. CKOPOCTh
nepepabOTKU TaK)Ke HE YKa3bIBAETCS.

U3 noxymenrta EP0831994 Tax:ke nzsecreH cnocod nonyuyernss bOITII-rieHKH, OCHOBHOM
CJION KOTOPOW CONEPIKUT TMOJIUIMPOIUJIEH C aTaKTUYHOCTBIO MO MeHbled mepe 10% wmu
MOJIMMEPHYH) KOMITO3ULIMIO, COCTOSIIYK) W3 CMECHU H30TAKTUYECKOrO MOJIMMEPA CO CTENEHBIO
aTaKTMYHOCTH MeHee 5 % M aTaKkTHYeCKOro, CHHIMOTAKTUYECKOIo IOJIMMepa NpOMNUIIeHa,
COIOJIUMEPOB TPOMUJICHA U ATHJIEHA, TEPIIOJUMEPOB MPOMUIICHA, MOIHOyTEeHa MU JIMHEHHOTO
MOJIMATUJIEHA HU3KOW MJIOTHOCTU. Mcmonp3oBaHue NoiuMepa MPOMNMICHA WM TMOJIUMEPHON
KOMITO3HUIIMH CO CTeNeHbro aTakTuaHOCTH 10% 1 Gonee, mo3BossitoT nosny4arbh bOINI-menky 6e3
paspbiBa. HMHBIX TpeOOBaHUN K XapaKTEPUCTHKAM M30TAKTHYECKOTO TMOJHIPOINUICHA HE
npeabsBisiercs. CienoBaTeNbHO, copepikaHue (Ppakuuii C ONMpPEeAeJCHHbBIMA MOJIEKYJISIPHBIMU
MaccaMd M (ppakuuii ¢ ONpeneIeHHOW pPAaCTBOPHUMOCTBIO B KCHJIOJE U TENTaHe He SIBISIETCS
KpUTepHUeM MPUTOJHOCTH MOJIUIIPOIIUIIEHA sl IPUMEHEHMUSI €T0 B IJICHKE.

Takum oOpazom, B Hacrosiiee BpeMsi HE W3BECTHA COBOKYITHOCTb CTPYKTYPHBIX
xapakrepuctuk nojunpomwiesa it BOIIII-ruieHoK, MO3BONSAOMAs MPOBOAUTH MEPepadOTKy
IPU CKOPOCTU He MeHee 450 M/MHH NpH HU3KOW CKOPOCTH HAKOIUIEHHs OTJIOKEHUH Ha (uibepe
U COXpPaHEHUH HEOOXOOUMOrO YPOBHS TPOYHOCTHBIX XapPAKTEPUCTHK TIUIEHKH COTJIACHO
HOPMATUBHBIM JJOKYMEHTaM.

PackpbiTHe H300peTeHus

3agavuell HACTOSILETO H300PETEHUs SIBJIAETCS OIpENeNieHHe KOMIUIEKCA CTPYKTYPHBIX
XApaKTEPUCTUK  TOJUMNPONUJICHA, TMO3BOJSIFOIIMX MOBBICHTh 3((EeKTHBHOCTH  mpouecca
OnakcHuaibHON OpUeHTaunu nonumnponiieHa st noiayderns bOII mnerkw.

TexHUueCKUM  pe3yJbTaTOM  HACTOSIIIErO  HM300pETeHHs  SBISIETCS  YBEIMUYCHHE
NPOU3BOAUTENbHOCTH mpouecca noaydeHus bOIIII-nieHok 3a cyeT HCMONIb30BaHMs B COCTaBe
MJIEHKW MOJUIPONWIEHA, CTPYKTYPHBIE XapaKTEPUCTUKU KOTOPOIrO [ENA0T BO3MOXKHOM €ro

niepepaboTKy Tpu CKOPOCTH He MeHee 450 M/MUH.



TexHUYeCKHUM pe3yJIbTATOM TAKIKe SIBJISIETCS OTCYTCTBHE HarapooOpa3oBaHus Ha pusibepe
B TMpoLecce TMPOM3BOACTBA IUJIGHKH, 4YTO CIOCOOCTBYET CHIDKEHHMIO BpPEMEHH MPOCTOsI
o0opyaOBaHUSI.

JIOTIONIHUTENbHBIM TEXHUYECKUM PE3YJIbTATOM SIBJISIETCS BO3MOXKHOCTBH  IOJTYYEHHUSI
IIMPOKOTO CIEKTPa MIEHOK: PO3PayuHbIX, MATOBBIX, HAMOJHEHHbIX, OOLIEro Ha3HAYEHHS U T.11., a
TaK»e BO3MO)KHOCTb HAHECEHMsI TIOKPBITHI Ha IUICHKY, HANpPUMEpP, METAUTM3UPOBAHHOTO CJIOS,
neyaTy U T.J.

3agaya HACTOSIILEr0 U300PETeHUs PEeLIaeTCs, U TEXHUYECKHI Pe3yJIbTaT JOCTHraeTCs 3a
CUeT WCIOJb30BAHHUA B COCTABE IUICHKU TMOJMIPONUIEHA, YIOBIETBOPSIOIIErO CJIENYIOLUM
XapaKTePUCTUKAM:

- copepkaHue B mojuMmepe (pakuumii, pacTBOpHMbIX B Kcujoje (XS), HaXoguTcs B
nuamnasone ot 4,0 no 6,0 mac.%, npudem a0Js ¢ MOJIEKYJIIPHOM Maccoi B quamnaszone ot 50000
r/MoNb U BbIIIE COCTaBisieT HEe MeHee 40 mac.%, a nons Gpakuuu ¢ MOJEKYJSIpHOW Maccoil B
nuarnasone ot 1500 o 50000 r/mob, cocrasisieT He 6osee 40 mac.%

- cozepkaHue B monuMmepe ¢pakiuii, pactBopumblx B renraHe (HS), naxomurcs B
auamnas3oHe ot 2,5 1o 3,5 mac.%, npudeM 015 ¢ MOJIEeKYJIsIpHOH Maccoit ot 50000 r/mMoub | BbILIe,
cocTtaBisier He MeHee 00 mac.%, a 1ol ¢ MOJeKyJIspHOi Maccoit ot 1500 no 50000 r/monb
cocrasisieT He Oonee 40 mac.%.

ABTOpamMu HacTOSILIErO U300peTeHus ObIIIO OOHAPYKEHO, YTO OMPENEICeHHOE COIepIKaHue
pPacTBOPMMBIX B KCHJIOJIE U renTaHe (pPakLUui, XapaKTepU3YIOLIMXCS OINpeaesIeHHbIMU
MOJIEKY ITPHBIMH MacCaMH, MMO3BOJISIET MOBBICUTH CKOPOCTD IMpOLecca MoNyyYeHus: OHakCHaibHO-
OPHEHTHPYEMBIX IUIEHOK 33 CYET YJIyYIIeHUs] OPHEHTHPYEMOCTH noJunponuieHa. He xenast ObiTh
CBSI3aHHBIMU KOHKPETHOM TeopHel, aBTOPbl M300pETEeHHs MPEAINOararoT, YTO IJis CHUMKEHHSI
HEraTUBHOTO (pakTopa yCHJIEHHOTO HarapooOpa3oBaHus Ha Gopmyromei Gpribepe u COXpaHeHHUs
CBOEHl OpUEHTALMOHHOH CIMOCOOHOCTH TMOJMIIPONMJIEH AOJKEH COAEp:KaTh OMpeeieHHOe
kommuectBo XS u HS ¢pakuuii ¢ onpeneneHHbIM KOJMUECTBOM HU3KOMOJIEKYJIIpHBIX (0T 1500
10 50000 r/mMoub) ¥ BBICOKOMOJIEKYJISIpHBIX (0T S0000 1/MOJIb U BBIIIE) KOMITOHEHTOB.

Onucanue guryp

@ur 1 wumoctpupyer BOIIIl nneHKy, HW3rOTOBIEHHYH U3 TOJUIPONMIEHA IO
U300pETEHUIO.

@ur 2 umoctpupyet BOIIII nnenky, nonydennyro no [pumepy 3.

@ur 3 wumoctpupyet BOIIII nnenky, nony4yennyro no [pumepy 4.

@ur 4 umoctpupyet BOIIII nnenky, nonyyennyro no [pumepy 5.

TloapoOHoe onucanue H300peTeHust

Janee npuBoANTCS TOAPOOHOE OMUCAHNE PA3JIMUHBIX ACTIEKTOB U BAPHAHTOB PEATU3ALIUH
HACTOSIIIEro N300PETEHMSI.

IlonunponuieH, UCNONb3YyEeMBIi [J1s1 U3TOTOBJICHUs ILUIEHKH, YAOBJIETBOPSET CAEAYIOINM
XapaKTepUCTUKAM:

- cogep:xkanue ppakumii XS, paCTBOPUMBIX B KCHJIOJIE, HAXOIUTCS B nranazoHe ot 4,0 1o

6,0 mac.%, npeanouturenbHo OT 4,5 no 5,5 mac.%;



- comepskanue (pakuuii HS, pacTBOpUMBIX B renTaHe, HAXOIUTCS B TUANa3oHe OT 2,5 1o
3,5 mac.%.

OTnuuuTenbHOM OCOOEHHOCTBIO  3asIBJIIEMOrO  IMOJMIPOIMIEHA, HCIOJIb3YyEeMOro B
usrotosieHnn BOIIII myeHok, siBAsieTCs TO, YTO MOJIEKYJIsIpHast Macca XS NMPEeUMYILIEeCTBEHHO
HaxonuTcs B auanaszoHe oT 50000 r/monb u BbImIe, a 70t XS ¢ MOJIeKyJIsipHON Maccoi ot 1500
1o 50000 r/monp) cocraisieT He Oosee 40 mac.%, npeanoururenbHO He Oonee 30 mac.%, Oonee
npeanouTuTeNbHO He Oonee 20 mac.%;

Taxke oOs3aTeNpHBIM 11 3asBJIIEMOrO  MOJMIIPOINIMJIEHA, HCIOJIB3YyEeMOro B
nsrorosiaenuu BOIIIT nnenok, sBasieTcst To, uto Aoist HS ¢ monekynsapHoil maccoii ot 50000
I/MOJIb U BBILIE COCTaBIIsIET He MeHee 60 mMac.%, MPeArnovTUTEIHHO He MeHee 65 mac.%, Hanboee
npeanoutTuTenbHo He MeHee 70 Mac.%, a gons HS ¢ mMonekymisipHoit Maccoit ot 1500 go 50000
r/Monb cocraBiisier He Oosee 40 mac.%, mpeamoururensHo He Oosee 25 mac.%, Hambonee
NpeAnouTUTENBHO He Oonee 15 mac.%.

VYBenudyeHue copeprkaHus NOIU HU3KOMOJIEKYJSIPHBIX KOMIIOHEHTOB (C MOJIEKYJISIPHOM
maccori 1o 50000 r/monp) 1 pacTBOPHUMBIX B TeNTaHe M Kcwionie (pakiuii mpuBener K
CHIDKCHUIO (DU3MKO-MEXaHUYECKUX XapaKTePHCTUK IUIEHKH, a TakKKe K MOBBIIICHHOMY
00pa3oBaHUIO Harapa Ha QuiIbepe B mporecce nepepaboTKu.

IIpeanodYTuTenbHO MOJIEKYJIAPHO-MACCOBOE pacHpeeIeHUe MOIUMNPONUIEHA COCTABIISAET
oT 4 o 7, 6onee MPEeANOYTHTENBHO B TUANa30HE OT 5 110 7.

IIpenmouTurenbHO COAEpKaHME HM30TAKTUYECKOW (pakiUM MOJMIPONMIeHa [mmmm]
cocrasisieT or 87 no 89 %.

Hacrosimee n3obperenue otHocutest k nmonumepy aiist usrorosienust BOIIII meHok npu
BBICOKOH CKOpOCTH TepepadoTku (He MeHee 450 M/MUH) MPU OTCYTCTBUH HArapooOpa3OBaHMS,
KOTOpbIi MOXeT OBbITb TMOJIyYeH C HCIOJb30BAHUEM HAHECEHHBIX THTaH-MAarHUEBBIX
karaguzatopoB llurnepa-Harra ¢ obmeit  dopmynoit  MgCly/TiCly/D,/D,)/T3A, rthe
TETparajJoreHUbl TUTAHA HAHECEHbl HAa TaJIOTeHUIbl Maraws, D; mnpencrasnser coOoit
BHYTpeHHUH pgoHOp, D, — BHemHudl poHop, TpmwTwiamomunuii (TDA) sBisercs
COKaTaJIn3aTOPOM.

B xauectBe D; MCHONB3YIOT COeAMHEHUE, U3BECTHOE W3 YPOBHS TEXHUKU KakK JOHOP
karanmuzaropa lLlurnepa-Hatra, copepskamee no MeHbIIEH Mepe OAHY H3 CIEAYIOLIMX
(YHKIIMOHAJIBHBIX TPYIIT: CIHUPTOBYI), aMHHOTPYIIY, aMUAHYIO, CIOXKHO3(DHPHYIO TpyIy.
KoHkpeTHpIMM TIpUMepaMH BHYTPEHHUX AOHOPOB SIBJIAIOTCS, HO HE OrPAHUYUBAIOTCS HUMM:
METAHOJI, 3TAHOJI, U3OMPOINAHON U OyTaHOJ, OUSTHIAMUH, TUU3OMPONUIAMUH U TPUITHIIAMUH,
dopmamun u aneramun, C;-C,o ankwibable 3¢upbl OeH3o0iHONH KuCHoThl, C;-Cg aakuibHbIE
3¢upsl annpaTUUIeCKUX MOHOKApOOHOBBIX KHCIHOT, |,8-HadTmioBble AM3(GUPB], MAaJOHATHI,
CYKIMHATHI U rroTapatbl. OMHAKO B HACTOALIEM M300PETEHUH HE PEKOMEH/Ty €TCS UCTIONb30BaTh
katanusatopel Llurnepa-Hatra werBepToro mokosneHust (comepskamipe B KadyecTBE TOHOPOB
¢dTanaTHele COENUHEHHWs), BHYTPEHHHE [OHOPBI, NPEACTaBISIOIUE CO00H COeqUHEHUs

¢aroopeHa.



B xagectBe D, MoxkeT OBITh HCIOJNB30BAHO KPEMHHHOPTaHUYECKOE COENMHEHUE
npencrasieHnoe cinenyromeit gopmyioi RnSi(OR),., , roe R-yrinesonoponsstii paaukan, OR —
ankokcurpymnmna. R mpencrasnser coOO yriieBOAOPOAHYIO TPYILY, @ N MPEACTABISIET LEJoe
grcno 0<n<4. Ilpumepsl KpEeMHHHOPraHMYECKUX COCOMHEHHUH, MPENCTaBJIEHHBIX (POpPMYIION,
KOTOpBIE MOTYT HCTIOJIb30BATHCS B HACTOSALIEM N300peTeHNH, BKJIFOYAIOT:
AUN30NPONUIAUMETOKCUCUTIAH, TpeT-Oy THIMETUIITUMETOKCUCHIIAH, TpeT-
Oy THIIMETHIIANITOKCUCHIIAH, TPET aMIJIMETHIIANSTOKCHCHIIAH, TUIMKIOTEKCHIITUMETOKCHCHIIAH,
LUKJIOTEKCUIIMETHIIAUMETOKCUCUTIAH, LIUKJIOTEKCUIIMETUII AN TOKCUCHIIAH,
BUHIJITPUMETOKCHUCHUIIAH, BUHIJITPUITOKCUCHIIAH, TPeT-Oy THITPUITOKCUCHIIAH,
(eHUNTPUITOKCUCUIIAH, LHMKJIOTEKCHIITPUMETOKCUCWIIAH, IUKJIONEHTWITPUMETOKCUCUTIAH, 2-
METHILUKJIONEHTUITPUMETOKCUCHUIIAH, LIUKJIOTIEHTUJITPUITOKCUCHUIIAH, H-
NPONMWITPUMETOKCUCHUIIAH, JULUKIONEHTUWIIUMETOKCUCUIIAH, AULMKIONEHTUIANITOKCUCUIIAH,
TPHULMUKJIONIEHTUJIMETOKCUCHIIAH, JULUKJIONEHTUIMETUIIMETOKCUCUIAH,
AULUKIONEHTWISTUWIMETOKCUCUIAH U LUKJIONEHTHIAUMETHIITOKCHcHIaH. [lpeanodyrurensHo
UCIOJIb30BaHUE LIUKJIOTEeKCUIIMETUIIAUMETOKCHUCHUIIAHA, JUU30NPONHIANMETOKCUCUIIAHA,
AULUKIONEHTUIAUMETOKCUCUIIAHA, TUU30NPONUIAUMETOKCUCHUIIAHA.

Kak wm3BecTHO chHenuanucTty B JaHHOM OOJAacTH TEXHUKH, XapaKTePUCTUKH
HOJIMIIPONIMJIeHA (COAepIKaHHe PACTBOPHMBIX B KCHJIOJIE M renTaHe (pakUuil M UX MacCOBOE
pacrmpesneneHue) 3aBUCIT KaK OT NMPHPOABL, TaK U OT KOJMUYECTBA HCIIOJIB3YEMOrO B COCTaBe
KaTaJM3aTopa BHEIIHero JoHopa. [IpeanodyrurensHo, BHEUTHUN JOHOP AOOABISIOT B MOJSIPHOM
cooTHowmeHuH cokatanuzaropa (Co) u BHemHero nonopa (ED) [Co/ED] B nuana3one ot 2 no 180.

Bosee KOHKpPETHBIMU MPUMEPAMHU OINHCBHIBAEMBIX KATAJIH3aTOPOB, a TAKXKE CIIOCOOOB MX
MOJIYYeHHUsI, MOTYT CJTy KHTh KaTaJIU3aTOPbI U CIIOCOOBI MX MOJIyUEHUs], PACKPBITHIC B TOKYMEHTaX
EP2221320, EP2638080, EP2951215.

[MonunponuieH No HACTOALIEMY HW300PETEHUI0 MOXKET OBITh MOJYyYeH ra3zo(pa3sHON HIIH
CYCIEeH3UOHHON MoJuMepu3alyell NponuieHa B MPUCYTCTBUH BbIIIEOMHCAHHBIX KaTaJIU3aTOPOB.
B nr060M M3 UCTIONB30BAHHBIX MOJUMEPH3ALMOHHBIX MPOIECCOB KOMIOHEHTHI KaTATUTHYECKOM
CHCTEMBbI (KaTaqu3aTop, COKATAJIM3aTOp M HEOOS3aTeNIbHO BHEIIHWUH JOHOP) MOTYT OBITh
NpPEABAPUTENIHO BBEACHBI B KOHTAaKT JpPyr ¢ JOPyroM rmepen noOaBJIeHHEM WX B

NOJTMMEPHU3AIMOHHBIN peakTop. B xauecTBe cokaTammsaropa MOXKET ObITh HCIIONB30BAHO AJIKHUII-

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

IMonumepusauus ¢ ucmosib3oBaHWEM Kartaju3atopa llurnmepa-Harra B oOmem ciyuae
MPOBONUTCA TpU Temreparype B auana3zoHe 50-80, mpenmouturenbHO B AuamnaszoHe 65-75°C u
pabodem naeyienuu B quamna3one ot 0,1 go 5,0 MIla, npennoutuTenbHo B Auamnasone ot 0,5 1o 3,5
MITa.

[IpenmouyturenpHO Ui COXpaHEHHs] (PU3UKO-MEXAaHUYECKUX XapAaKTEPUCTHK TOTOBOH
IIeHKY, Toka3atenb TekydecTH pacmiaBa (IITP)spec 16r) HCIOMB3YEMBIX — TIOJHMEPOB,

onpenenennbiii Mo ASTM D 1238, nomken ObiTh He MeHee 3 1/10 MuH.



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

IIpuBeneHHbIE B KaYeCTBE MPUMEPOB CIIOCOOBI MONYyYEHHUS MOJUIPOIUICHA MMO3BOJISIOT
IOCTUYb YKA3aHHBIX BBbIIIE XapPaKTEPUCTHK, OIHAKO JaHHbIE CHOCOOBI HE SBISIFOTCA
ucuepnbiBaromuMu. [lonunponuieH ¢ yKka3aHHBIMH XapaKTEPUCTUKAMHU MOKET ObITh MOTyYeH U
OPYTHEMH CIIOCOOaMHU.

IIpennoyTHTeNbHO MOJHUIPOIMIEH COAEPKUT CTAOMIIM3AaTOPBI, MPENCTABISAIONINE COOO0M
10 MEHbLIIEeH Mepe CMECh AaHTHOKCHIAHTOB U MOTJIOTHTENEH KUCIOT. B KauecTBe aHTHOKCHIAHTOB
UCTIONB3YIOT JHOObIE M3BECTHBIE W3 YPOBHS TEXHUKU AHTUOKCHIAHTBI, TMPEANIOYTHTEIIBHO
UCTIOJIB3YIOT CMECh AHTHOKCHAAHTOB (ochutHoro u (PeHOJBbHOrO THUIOB. B  KauecTse
HOTJIOTUTENS KUCJIOT MOXET OBITh HCIIONB30BaH JIOOOM H3BECTHBIM M3 YPOBHS TEXHUKHU
NOTJIOTUTENb KHUCJIOT, HE OTHOCSIIMHCA K Kiaccy creapaTtoB MertamioB. Kpome Toro,
JOTIOTHUTENbHO MOTYT OBITh WCIOJB30BAHBI U JAPYTHe€ H3BECTHblE NOOABKH, IO3BOJISIOLINE
NOJIMIIPONIMJICHY COXPAHSITh CBOM CBOWMCTBA B mpoLecce MNepepaboTKH M OKCIUTyaTalMu.
KonuaecTBo cTabnnn3atopos, 100aBIsIeMbIX B IIOJIUIPOIUIIEH, COCTABIIAET OT 1 10 3 KT HAa TOHHY
NOJMIIPONUJICHA, TPENNOYTUTENbHO OT 1,2 10 2,5 Kr Ha TOHHY MOJMIIPONMIeHa, Oosee
peanoYTUTENbHO OT 1,2 10 1,5 Xr HAa TOHHY MONMUNPONUJICHA.

INonunponuneHn no M300pETEeHHIO MO CYINECTBY HE CONEPIKUT cTeapara KajbLus. M3
creapaTa KajbLysl, TIOCJe B3aUMOAEHCTBHS €ro ¢ KUCIOTaMM, 00pa3yercs JIErkO MUTPUPYOLIast
HAa TOBEPXHOCTb CTEAPUHOBAsT  KHCJOTA, YTO J€JaeT HEBO3MOXHBIM  MOJy4YEeHUE
METAJUIM3UPOBAHHON TUIeHKHU. [lox ompeneneHneM «IO CYIIECTBY HE CONEPXKUT» MOHHMAIOT
comepkanue Mmenee 0,010 wmac.%, mnpemnoututenbHo Menee 0,005 wmac.%, nHaunbonee
npennoututenbHo Meree 0,001 mac.%.

YKka3aHHBIN MOJUITPONIIEH MOKET UCTIOJIB30BATHCS KaK B KAY€CTBE OCHOBHOTO, TaK U B
Ka4eCTBE JIOTOJIHUTEJIbHOTO KOMIIOHEHTA JIF0OOT0 CJI0S TUIEHKH U JIFOOBIX COCTABOB, M3BECTHBIX
U3 YPOBHSI TEXHUKH. TOUHBIE CTPYKTYpa IUIEHKH (KOJHMYECTBO U MOPSAOK PACIIONIOKEHUSI CIIOEB)
U COCTaB CJIOEB 3aBUCHUT OT TPEOOBAHUH, NPENBABISIEMbIX K IUICHKE U M3JIEJIUSM, H3TOTOBJIEHHBIM
U3 TUIEHKH.

I[Tomumo monmumponuieHa MO HW300PETEHHI0, IUIEHKa MOXKET COIepkaTh ApYyTrue
nojinojeuHbl, a Takke PyHKIHOHAIbHBIE OJUMEpHL. B kadecTBe monnoiaeuHOB UCTIONB3YIOT
COTIOJIUMEPBI M TEPIIOJIUMEPBI 0-0JIe(HHOB, B YACTHOCTHU COMOJMMEpPHI MPOMIJIEHA U 3THJICHA,
nponmieHa W OyTeHa, TEePHOJMMEpbl MpPONMJIeHa, 3TwieHa u OyTeHa u T.A. B kadectse
(YHKIIMOHAJIBHBIX TOJUMEPOB HCIOJIB3YIOT: COMOIUMEPHI 3TUJICHA C BUHWJIOBBIM CITHPTOM,
NOJMBHHWIHIEHXJIOPH, COTIOJIMMEPbI BUHWIHACHXJIOPUAA, CIIOKHBIE TOTHI(UPHI, TTOTHAMUIBI
(n1st mpupaHUSA TUIEHKE ra30- W/WIH apOMaTOHENPOHUIAEMBIX CBOMCTB), HWHTEPIOIMMEPHI
STHIeHa ©  o-ojeduHa (U1t  OeckieeBOro JAMHUHHMPOBAHUS IUIGHKM Ha Oymary),
MOIU(HUIMPOBAHHBIA MAaJIEUHOBBIM AHTHAPUIOM TOMOMOJHIIPONMICH (aAre3NOHHBIA CIIOH B
CO’KCTPY3UOHHBIX IUICHKAX) H T.JI.

B nepBom BapuaHTe HacTosIIIero n300peTeHus], INICHKA MPEIHA3HAYEHA JJI1 U3TOTOBIIEHHS

00epTouHOI OyMaru, OCHOBBI JIs AAT€3UBHBIX JICHT U T.11., U MPEJICTABIISIET COOOH MHOTOCIIONHY O



MOJIMMPONUICHOBYI0  IUIEHKY, KaKIblii CJIOH KOTOPOM COCTOMT U3 MOJUIIPONMIIEHA,
yIOBJIETBOPSIFOLIETO BBIIICONMCAHHBIM XapaKTEPUCTHKAM, AHTUCTATHYECKUX BEINECTB, H/HJIH
BEIIIECTB, NPEIMATCTBYIOIINX CIWIMAHHUIO, W/HMIM aHTUOKCHIAHTA. BelecTBo, mpemsTcTByoImee
CIIMTIAHMIO, TIpeAcTaBisieT codoit nruokcua kpemuus (Si0,), nomumerunmerakpunat (IIMMA) u
TOMY NOAOOHOE, 8 AHTHOKCHIAHT MPEACTABIsIET COOOH aHTUOKCUIAHT (DEHONBHOTO THIIA.

Bo Bropom BapuaHTe wu300peTeHMs, IUICHKA TpeIHAa3HA4YeHa UId OECKJIEEeBOro
JJAMUHUPOBAHMS Ha OyMary M BKJIFOYAET, 110 MEHbIIEH Mepe CIIeAYIOIINe KOMIIOHEHThI: OCHOBHOM
CJIOH, conep:Kalluil MOJUIIPOIUJIEH, YAOBIETBOPSIIOIINN BbILIEONUCAHHBIM XapaKTePUCTHKAM, U
(YHKIIMOHANBHBINA CJIOH, COAEpIKALUil: COMOJUMEp STHJIEHA-OyTeHa, COIMOJUMEp ATHIIEHA-
OKTEHa, TEPIONUMED STHIIEHA-0OyTeHa-OKTeHa, COMOJIUMEP STUIEHa-0yTeHa,
MOIU(PHUIMPOBAHHBIA TPUBUTBIM MAJIEMHOBBIM aHTHIPHUIOM, COIOJHMEP STHJIEHA-OKTEHa,
MOAU(HUIMPOBAHHBIA TNPHUBUTHIM MAJIEMHOBBIM aHTUAPUAOM, TEPIOJIUMEp HTHIIeHa-OyTeHa-
OKTEHA, MOAN(PHULUPOBAHHBIN MPUBUTHIM MAJIEHHOBBIM aHTHUIPUIOM, UM UX CMECH, HIIU CMECH,
o0Opa3oBaHHble JIIOOBIMM U3  BBIEYNIOMSHYTBIX  COMOJUMEPOB H/WIM  TEepHOIUMEpa,
MOAM(ULIPOBAHHBIX COMOJIMMEPOB WIIM TEPIIOJIUMEPA, U CMECSIMHU C THAPUPOBAHHON HEePTIHOM
CMOJIOH.

B Tperpem BapmanTe M300peTeHMs, IUICHKA SBISETCS OapbePHOH W COAEPIKHT, IO
MEHbLIEH Mepe, CIEAYIOLME CIOW. OJUH CJIOW NOJuUMepa MNPONMWJIEHA, YAOBIETBOPSIOLIETO
BBILICOMHUCAHHBIM XapaKTEPUCTUKAMH, U CJIOH ra3o0apbepHOro Marepuana, MpeiCTaBIIIOIIErO
co0oli, HapuMep, MOJIMAMUA, CONOIUMEDP STHUJIEHA ¥ BUHUJIOBOTO CIIUPTA U T. 1. JIyisl yiydineHus
anare3uu MeXIy CJOeM IOoJHMepa MPOMUIIEHA, YIOBJIETBOPSIOIIETO  BbIIIEOMHCAHHBIM
XapaKTePUCTHUKAM, M CJIOEM Tra300apbepHOro MaTepuaja MOKET, HeoOsI3aTeNIbHO, ObITh
UCTIOJIB30BaH CJIONW MOAM(ULMPOBAHHOTO NOJIHONE(UHA, HATTPUMED, CIIOW TIOIUMEpa POTIHIISH],
MOIU(PHUIIMPOBAHHOTO MAJIEMHOBBIM aHTUAPUIAOM.

Jlpyrue BapwaHThl OCYLIECTBJIEHHs HACTOSINEro wu300peTeHuss OyayT SICHBI JUIS
CHeLUaINCTa B JAHHOH OOJNACTM TEXHUKH M HE PACKPBIBAIOTCS MONPOOHO B OMUCAHUU
u3obperenusi. Tak, HampuMep, B PELENITYPY MOTYT ObITh BBEAECHBI YJIyYIIAOIIHE MapamMeTphl
u/vn GyHKLUHNOHAJIBHBIE BO3MOKHOCTH I'OTOBOM TUIEHKHU TOOABKH B 3(PPEKTHBHBIX KOJINYECTBAX,
T.€. B KOJINYECTBaX, 00ECIIEYNBAIOIIUX KeJaeMble (OyHKIIHOHAJIbHBIE XapaKTEPUCTUKH TUICHKH. B
YaCTHOCTH, TpUMepaMu J00aBOK SIBISFOTCS, O€3 OrpaHHYeHHs CIEAYIOIIHe. HCKIFOYArOLIne
CJIe)KMBaHUE TUIEHKU 100aBKH, TOOABKU CKOJBKEHUSI M aHTHCTATHKH, & TAKXKE AHTHOKCHUIAHTHI U
HEUTPaN3aTOPhl, TEXHOJOTHYECKHE MO00aBKH, 3apOABIIEOoOpasyIOLINe areHThl, J00aBKH,
cHrpkaromue g dext Bozaeiicteus Y @-uznyueHust, 1 noraotutenu Y @-u3nydeHus, KpaCHTEINH,
HATIOJIHUTEITH, 3ary CTUTEH, MOIHU(PUKATOPBI HA OCHOBE YTJIEBOAOPOAHBIX CMOJ U T.1.

OOwmyr TONIIUHY IUIEHOK BapbHPYIOT B IIUPOKUX JHAMA30HAX B 3aBUCHUMOCTH OT
IpearnosaraeMoi Lenu NpUMEHEeHUs. B mpeanouTuTeNbHbIX BapHaHTAaX HCIOJHEHMs IJIEHKA
uMmeeT oOmyro TommmHy OT 2 mo 100 mMkMm, mpemmoututesbHo oT 5 mo S0 MkMm, Oonee
npeano4YTUTENbHO OoT 10 70 30 MKM.

IInenky mo HacToAlEMYy H300PETEHHIO IOJYHAIOT COSKCTPY3HEH IONUIPONMIIeHA C

APYIr'uMU MOJUMEPAMH C MOCICAYHOINM ABYXOCHBIM OPUCHTUPOBAHUEM CreneHb OopucHTalun



IJIEHKU B MALIMHHOM HaIPaBJICHUHU COCTABJISAET OT 4,5 710 5,5 B MONEPEYHOM HAIMpPAaBJICHUU - 10
10.

[IneHku, MoONy4eHHBIE MO HACTOSLIEMY H300PETEHHIO, TOCJE BBITSDKKH MOTYT OBITh
NOJBEPTHY Thl 00pabOTKE CIEAYOIUMHI CIIOCOOAMHU:

1. TUCHEHHEM Ha MOBEPXHOCTH IICHKH,

2. aKTUBAIMEW TIOBEPXHOCTH TojA ImedaTh (00paboTka, Hampumep, IUIAMEHEM,
KOPOHHBIM Pa3psaoM, TIa3Moii),

3. JJAMUHUPOBAHUEM MOJIyYEHHON IJICHKM HA TKAHHBIA MM HETKaHbIA MaTepuall, B
YaCTHOCTH, JJAMUHUPOBAHUEM C Oymaroi, (oiIbroi, ApyruMu IIeHKaMH,

4. HAHECEHHEM MEeTaJUINYECKOTO IMOKPBITUS (HApUMeEp, OCAKIEHUE CIIOST ATFOMUHUS
U3 ero NapoB, NOJYUYEHHBIX MPU UCTIAPEHUN MeTaJlla B BAKyyMe),

5. HAHECEHHEM KJIEAIIEro CJIOsi Ha OAHY WJIM Ha 00e TOBEPXHOCTH IUICHKH C
MOJIy YEHUEM TaKUM 00pa30M KJIEHKOI IJIeHKH.

Heo0si3arenbHo 00paboOTaHHYIO MIEHKY MCHOJB3YIOT Ui U3TOTOBNIEHUs u3nenus. llox
U3JleIMEM TOHUMAIOT: YIAKOBKY, METAJUIM3UPOBAHHYK) YIAKOBKY, JTHUKETKY, MELIOK,
anre3uBHYIO JIGHTY U Jpyrue mnpoayktel mnepepadotku BOIIII-mieHkn no wu3o0peTeHuro.
KoHKpeTHbIMH MTpUMEpaMH CJy’KaT, HO 0e3 OrpaHUYeHHUs] YKAa3aHHBIM. U3TOTOBJIEHHE STHKETKH
Kak yka3aHo B jokymeHntax EP2197669, W02017077184, u3roroBieHne MeILIKa, Kak pacKpbITo,
B 4acTHOCTH, B fokyMmeHTe US9108391, ymakoBkM IJIsl MUIIEBBIX MPOAYKTOB KaK yKa3aHO,
Hanpumep, B nokymente WO02016205381, u3rotoBieHHEe METAJUIM3UPOBAHHOM IUIEHKH, Kak
ornncaHo B EP0925912.

OcyinecTBJieHHE H300PETeHUs

MeToabl MCIBITAHUS

1. ITokazatenb Tekyuectu pacmiasa (IITP) onpenensiiu B coorBercTBun ¢ ASTM
D1238 «CranmapTHbIi METOA  WCHBITAHWS JUIl  OMPEIEJeHUsT BA3KOCTH  pacIliaBa
TEPMIIOIJIACTMACC C UCTIONB30BAHUEM TJIACTOMETPA BBITAIKUBAIOLIETO TUIIAY.

2. MaccoByr0 JOJI0 pacTBOPUMON (HPAKLIUU B KUIISIIIIEM H-TeNTaHe/M30TaKTHYECKOM
¢dpaxumu onpenensian mo 'OCT 26996-86. [TonunponuiieH U COMOJUMEPhI POITHIICHA.

3. MaccoByro 0JH0 pacTBOPUMOH B M-Kcmitojie ¢ppakuuu onpenessum no [ISO 16152,

4. Omnpenenenne MOJIEKYJIIPHO-MAacCOBBIX ~ Xapakrtepuctuk (MMX) obpa3uos
MOJIUTIPOINUJIEHA U CTATUCTHYECKOTrO COMOJIMMepa MPONUJIeHa ¢ 3TUIIEHOM IIPOBOAMIN METOAOM
renpnponukaromeit xpomatorpadpun (I'TIX) no ISO 16014-4-2012 IMoaumepsr — OmnpeneneHue
CPEHUX MOJIEKYJSIPHBIX MacC U MOJIEKYJSIPHO-MAacCOBOIO paclpefeNeHus ¢ NPUMEHEHHEM
reJblpoHuKaromeil xpomarorpadguu. Hacte 4. BricokoTemnepaTypHblii MeTOn — Ha mpudope
Agilent PL-GPC 220. Temniepatypa pactBopenus u usmepenus — 150 °C, pactsopurens — 1,2.4-
TPUXJIOPOSH30IT.

5. Omnpenenerne MMX BelecTs, pacTBOPUMBIX B M-kcuodne (XS) u v-rentane (HS),
u3 00pas3loB MPOBOAWIN METONOM Hu3koTemmnepatypHoi I'TIX Ha skuakocTHOM Xpomatorpade
Agilent 1200, (Agilent) mo HCO 16014-3-2012 TIlomumepsr — OmpeneneHue CpemHUX

MOJICKYJIAPHBIX Macc u MOJICKYJIAPHO-MAaCCOBOT'O pacnpeaciicHus C MNPUMEHCHUEM



renblpoHukaromeil xpomarorpaduu. Yacte 3. Huskoremmeparypusiii meron. Temmepatypa
pactBopenus u nu3mepenus — 40 °C, pactBoputenb — Terparuapodypas.

6. MUKpPOCTPYKTYpPY, CTENEHb W30TAKTUYHOCTH M COOTHOLIEHHE TEHTaa 00pas3loB
MOJIMMEpa MPOIUJIEHa ONPENENsId METOAOM CIEKTPOCKOIUHU SIAEPHOTO MarHUTHOTO PE30HAHCA
Ha sinpax yriepona (1*C SIMP) BeICOKOro pasperieHus ¢ momorpio nprudopa Bruker Avance 11
400MTI'u. [lns mpoBenenwsi ucciaenoBaHuil oOpaszery maccoit 250 MKr pacteBopsuid B 2,5 mi
Tpuxsopbensona npu Harpeanuu 10 140 °C. KonuuectBo ckanupoBanuii Ha sigpax BC — 16000.
Temnepatypa sxkcnepumenta — 140 °C.

7. IIpouecc TecTupoBaHUsT HArapooOpa3OBaHUS MPOBOMUJICS HA OJHOLTHEKOBOM
skcrpyaepe bpabennep ¢ punpepoit @ = 1 MM npu crnenyromux ycnoBusx nepepadorku: T mo
30HaM = 240-250-270-280 °C, V=75 o6/mun. ®PuxkcupoBasu BpeMms, MpoLIeqlIee OT Hadaja
npoliecca SKCTPYAUPOBAHUS 10 Ha4alla MOSIBJICHUS OTIOXEHUH BOKPYT (PHIIbEpHOTO OTBEPCTHS.

HanHoe n3obpereHne Oojiee KOHKPETHO OMHMCAHO CO CCBUIKOM Ha NPHUBENEHHbIE HIKE
npumepsl. [Ipumepsl mpUBEREHbI TOJBKO U MIUTFOCTPALUMH HACTOSINEro H300peTeHUs U He
OTPaHUYUBAIOT €rO.

ITpumep 1:

IMommep npornunena ¢ ITTP 3,0 /10 mun (pu 230°C u 2,16 kr) monyyanu no razogasHoit
TEXHOJIOruu npu temmeparype 65-75 °C u pabouem nasnennu 2,2 Ml1a.

B xadecTBe kaTannM3aToOpa UCMONB30BAJICS KATAIU3ATOP, MOTYy4YEHHBIN COIIACHO IPUMEPY
6  EP0361493, HO C  HCIOJIb30BAaHUEM B Ka4yecTBe BHEIIHEr0  JIOHOpa
OUU300y THIITUMETOKCHCHIIAHA.

BOIIIT menka mpencTaBisia COOOM MITHCIOWHYIO TJICHKY, KaKIbIH CIIOH KOTOPOH
COCTOHUT u3 BBIIIEYKA3aHHOTO MOJIUTIPOIIIICHA, AHTHOKCHIIAHTOB:
NPOCTPAHCTBEHHO3ATPYAHEHHOTO (PEHOJIBHOTO AHTHOKCHIAHTA MEHTA’PUTPUT TeTpaokcu (3 -
(3,5-nu-Tper-OyTun-4-rugpokcudenmn) nponuonara) (Irganox 1010) u docdopoconepkamero
aHTHOKcUaHTa Tpuc(2,4-nu-rper-oytundenmn)docdura (Irgafos 168), a Takke rugpoTambImTa
B KayecTBe TMOTJIOTUTENS] KHCIOT B KojwdecTBe 1,35 kr crTaOuiu3aTopoB Ha TOHHY
nonunponwieHa. [lneHky mnojy4anu myTeM HENPEPbIBHOM SKCTPY3UM IOJNUIPOIUJIEHa C
NOCTaIMHHON OpUEHTaLMel, TepMOpUKCaled U OXJIAKISHUEM TUICHOYHOTO IOJIOTHA. MMOTOKU
paciiaBa KakKAOro M3 3KCTPYyAepoB (IATh MO KOJUYECTBY CJIOEB) COENUHSUIUCH B (pHIIbepe
(roJyIOBKE) M BBITEKAIU U3 €€ IIeJU Ha oxXjaxnaromui Oapadan (Ban) B Buae CHOPMUPOBAHHOTO
JUCTa, JUCT OXJaXJaJcsl, MPOXOJs depe3 BOASHYIO BaHHy. Jlajee JMCT BHOBb HarpeBasd Ha
kananapax a0 100-130 °C u BeITAruMBaiM B 6 pa3 B MPOJOJILHOM HAIPaBJIEHUU HA BaJIKax.
BrITAHYTEIN B MPOJONBHOM HAaNpaBIEHUH JINCT HANPAaBIAIN B I€db, 1€ €r0 BHOBb HarpeBasu
BO3ayXoM 110 170-185 °C u BeITATHBANN B MONIepevHOM HarpasyieHun B 10 pa3. OOmas TonmuHa
MJIEHKH COCTaBIsIa 20 MKM, IPU 3TOM BHEIIHKE CJIOU UMeNH TOAUHY 0,9 MKM, IPOMEXKYTOYHbIE
— 2,5 MKM, OCHOBHOMU cJiol — 13,2 MKkM. XapakTEPUCTUKU HCMOJIb3YEMOrO MOJIUIPONUIEHA U
CKOPOCTb TepepabOTKH IIIEHKH yKa3aHbl B Tabnmue 1.

IIpumep 2:
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BOIllI-nenky mnoayvanu aHanorudHo Ilpumepy 1, 3a wuckirodeHHeM TOro, 4TO
MOJIUTIPOITMJIEH UMEET XapaKTepUCTHKH, yka3aHHble B Tabmuue 1 mnms Ilpumepa 2, a ruieHka
SIBJISIETCSl TIATUCIONHON, KaXAbI CJIOM KOTOPOH COCTOMT M3 monumnponmwieHa. CKOpoCTb
nepepaboTKU TUIeHKH yka3aHa B Tabmure 1.

ITpumep 3 (CpaBHHUTEIBHBIN):

BOIIlI-nnenky mnoayvanu aHanoruyHo Ilpumepy 1, 3a wuckiarodeHueM TOro, 4TO
MOJIIPOIIMIIEH ObUT MOJYYEH C MCIONb30BaHUEM KaTtanuzatopa Llurnepa-Harra ¢ BHyTpeHHUM
OOHOpOM nuOyTHA(PTAIAT W HMEET XapaKTepUCTHKH, yKazaHHele B Tabmune 1 s
cpasauTenpbHOro [pumepa 3. Cxopocth nepepaboTKH IJIeHKH yka3aHa B Ta0nmme 1.

ITpumep 4 (CpaBHUTETBHBIN):

bOIIlI-nnenky nonyvanu ananorudHo Ilpumepy 1, 3a uckirodeHweM TOro, 4TO
MOJIUMPOIMIIEH ObUT MOJYYEH C MCIOoNb30BaHUEM KaTtanusatopa Llurnepa-Harra ¢ BHyTpeHHUM
JIOHOPOM 9,9-0Hc-MeTOKCUMETHII(DIIIOOPEH M UMEeT XapaKTePUCTHKH, yKazaHHble B Tabmuue 1
nis cpasHuTesbHOTO [pumepa 4. CkopocTh nepepaboTKH IIeHKH yka3ana B Tabmume 1.

ITpumep 5 (CpaBHUTEIBHBIN):

BOIlll-nnenky mnonyvanu aHanoruyHo Ilpumepy 1, 3a uCKIIOUEHMEM TOro, HTO
HOJMIIPONIMJIEH OBbUT MOJYyYeH C HCIOb30BaHHEM Karanusatopa Llurnepa-Harra ¢ monspHbIM
cootHomennem cokaranuzaropa (Co) x aeurHemy noHopy (ED) [Co/ED] paBubiM 40 (mnst
AOOCTIXKEHUs] HHM3Koro XS) W UMeeT XapakTepHCTHKH, yKa3aHHble B Tabmume 1 jaos
cpaBHuTenbHOro [Ipumepa 5. CkopocTh nepepaboTKU TUIeHKH ykazaHa B Tabmune 1.

IIpumep 6 (CpaBHUTETBHBIH):

BOIllI-inenky mnonyvanu aHanorudHo Ilpumepy 1, 3a uCKIIOYEHHEM TOro, 4TO
TIOJTUTIPOIMIICH ObUT TIOJYYEH C MCIONMb30BaHUEM KaTtanuzatopa Llurnepa-Harra ¢ BHyTpeHHUM
OOHOpOM nuOyTHA(PTAIAT W HMEET XapaKTepUCTHKH, yKazaHHble B Tabmune 1 s

cpasauTenbHOro [pumepa 6. CkopocTh nepepaboTKH MJICHKU yka3aHa B Tadmuie 1.
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ITprmep 3 ITprmvep 4 ITpumep 5 ITprmep 6

Tpmvep | Tprvep 2 cpaBII{)HTleLHHI?I cpaBIEI)HTleLHHI?I cpaBII{)HTleLHHI?I CpPaBHUTEIbHBIN
PactBopumocTs B kcumone (XS), % 5.4 4.7 45 5.5 3,5 6,7
Mw/Mn 5,2 5,4 5,2 5,5 4,7 5,3
PactBopumocTs B rerrrane (HS), % 3,2 2.9 2.8 3.5 2.6 4.0
Coneprxanue M30TAKTHICCKOH dpaxiun 89 89 89 90 38 89
mmmm, %
Coneprkanue hpakiiy, paCTBOPHUMOH B KCHIIOJIC, 65 77 27 42 71 12
¢ MoneKysipHO# Maccoi cerie 50000, %
Coneprkanue (hpakiiy, paCTBOPHUMOH B KCHIIOJIC,
¢ MOJCKYJIsIpHOH Maccoii ot 1500 mo 50000, % 33 28 63 >3 29 88
Conepxanune (ppakiyy, pacCTBOPHUMOM B FeNTAHE, 77 63 ’1 79 63 56
¢ MoneKysipHO# Maccor ceaite 50000, %
Copeprkanue (ppakuuu, pacCTBOPUMOH B T'€NTAHE,
¢ MOJCKYJIsIpHOH Maccow ot 1500 mo0 50000, % 28 32 19 /1 37 a4
Cxopocts nepepaboTku, M/MHUH 450 410-430 450
IIpounocte mpH paspeiBe B  IPOJOIHLHOM 148 152 140 142 145 132
HanpasieHuH 1isl ieHku, Ml la
IIpounocte mpu paspeiBe B  MONEPESUHOM 260 255 242 245 250 234
HanpasiacHuu s wieHkd, Mla
Bpems nosiBIaCHMS OTIIOKCHUIM, MUH. bojee 90 boaee 90 5 7 12 1,5

Tabmuna 1. XapakTepucTUKY MOJUIPONIIEHOB, HCIONb3yEeMbIX B U3TOTOBJIEHUH TUIEHOK, H CKOPOCTh NepepaboTku
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W3 pesynpraroB TaOMUIBI BHIHO, YTO CKOPOCTb NepepaldOTKH TMOJHMIIPOIHIEHA
IOCTaTO4YHO BbICOKasg (450 M/MHH.) mpHW COXEp’KaHUHM PACTBOPUMBIX (Ppakiuii B KCUJIOJE B
nuana3zone ot 4 nmo 6% wmacc. Ho mpu 3TOM HEOOXOAMMO OTMETHTh, YTO HECOOIOACHHU
TpeOyeMbIX YCJIOBHH 1O COMAEPKAHHUIO OINPENEIEHHOrO KOJHYECTBA HU3KOMOJIEKYJSIPHBIX (OT
1500 mo 50000 r/monb) 1 BeICOKOMONEKYJISIpHBIX (0T 50000 r/MONb U BBIIIE) MAacC MPUBOAMT K
3HAYUTEIbHOMY YXYAIIEHHIO (PU3NKO-MEXAHUYECKUX XaPAKTEPUCTHUK, a TaKkKe K ObICTpOMY
HAKOIJICHUIO C TIOCJIEAYIOIINM CrOPaHWEM HU3KOMOJEKYJSIPHBIX (pakuuii Ha MOBEPXHOCTH
(bunbepsl, YTO NPUBOIUT K HEOOXOJUMOCTH YacTOH OCTAHOBKM 00OpYAOBaHUs U1t YUCTKH. [lpu
3TOM COOJIIOZIEHHE COMEepPIKaHUsl TOJIBKO HU3KOMOJNEKYJSIpHbIX (ppakuuii (IIpumep 6) mo3sossier
YBEJIUYUTh BPEMs, B TEYEHHE KOTOPOrO HE NPOUCXOAUT oOpasoBaHusi Harapa (amopdHble
OTJIOJKEHUS1) Ha 00OPYIOBAHHUH, OJJHAKO CKOPOCTh MepepadOTKH MPH 3TOM COCTABJIsIET TOJIBKO 380
M/MUH.

Taxum obpazom, [Js1 AOCTUXKEHUS BBICOKOH CKOPOCTHU nepepadoTku 450 M/MUH U BBILIE,
a TaKKe TOJIyYeHUS BBICOKHX (PH3MKO-MEXaHHUECKUX XaPaAKTEPUCTHK IJICHKH U CHUKEHUSI
KOJIMYeCTBa Harapa Tpedyercsi COONMOaeHne COBOKYTHOCTH MPU3HAKOB!

- comepskaHue QpakLuii, paCTBOPUMBIX B KCHUJIOJNE IS MOJiuMepa B Auanaszone ot 4,0 1o
6,0 mac.%;
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POPMYVYIJIA U3OBPETEHUA

1. [Monmunponunen panst TNONy4YeHHs OWAKCHAJIbHO-OPUEHTHPOBAHHON  IUJICHKH,
YAOBJIETBOPSAOLIUI CIEAYIOINUM XapaKTepUCTUKaM

- conmep:kaHue B moiuMepe (pakuuii, pacTBOPUMBIX B Kcwioje (XS) nmns monmmepa
HaxonauTcs B auana3oHe ot 4,0 1o 6,0 mac.%, npudem 101s1 ¢ MOJIEKYJIIPHOM Maccol B JUarna3oHe
ot 50000 r/monb u BeIlIE cocTaBisieT He MeHee 40 mMac.%, a monst Gppakiuu ¢ MOJICKYJISIPHOH
Maccoi B amamnaszoHe ot 1500 mo 50000 r/monb, coctasisieT He Oonee 40 mac.%

- comep:kaHue B monuMmepe (pakiuii, pacrBopuMbix B rentane (HS), Haxomurcs B
nuana3one ot 2,5 1o 3,5 mac.%, npudeM 10J1si ¢ MOJIeKyJIsipHO Maccoit oT S0000 r/Mouib U BhIIIE,
coctaBisier He MeHee 60 mac.%, a mons ¢ MoJekyJsipHoH maccoit ot 1500 no 50000 r/monb
cocrasisieT He Oonee 40 mac.%.

2. INomunpormunen no m.l, B KOTOPOM  MOJIEKYJIIPHO-MAaCCOBOE PaCHpenesICHUE
cocTasisieT oT 4 1o 7.

3. ITonunporunen no m.2, B KOTOPOM MOJIEKYJISIPHO-MAaCCOBOE pacIpeaeaeHne
COCTaBJISIET OT 5 10 7.

4. INonunponunern mo m.l, B KOTOPOM COIep:KaHHE H30TAKTUYECKOW (paKkuuu
nojuMepa mmmm coctasiseT oT 87 1o 89 %.

5. INomunponunen mo 1.1, KOTOPBIH COAEPKUT CTAOMIM3aTOPBI, BKIFOUAIOIIUE
MEHbUIEH Mepe OANH aHTUOKCUAAHT U 0 MEHbLIEH Mepe OAMH MOTJIOTUTENb KUCIIOT.

6. [MonmunponuieH Mo M5 KOTOPBIH B Ka4yecTBEe CTAOWIIM3aTOPOB COIEPIKHUT IO

MeHbIIEH Mepe OnUH (PEHONbHBIN U 1O MEHbIIeH Mepe OAUH (POCHUTHBINA AHTHUOKCHIAHT.

7. INonunponuinen no n.5 unu 6, KOTOPBIN B KAU€CTBE MOTJIOTUTENS KUCTIOT COAEPIKUT
TUPOTANIBLINT.
8. [MonunponuieH no 1.5, KOTopbIit coaepkuT OT 1 10 3 Kr cTabUIM3aTOPOB HA TOHHY

MOJIUTIPOITHJIEHA, PEATIOYTUTENHHO OT 1,2 110 2,5 Kr cTaOUIN3aTOPOB HA TOHHY MOJIUIIPOITUJICHA,
6osee npeanouTuTenbHo ot 1,2 10 1,5 Kr cTabMIn3aTopOB HA TOHHY MOJIUMPONHIICHA.

9. ITonunponuien no n.1, KOTOPBIH MO CyLIECTBY HE COAEPKUT CTeapaTa KajbLus.

10. [Momunponunern mo m.l, B KOTOPOM conepkaHue (pakiuii, pacCTBOPHMBIX B
Kcujioje, cocrasiisieT oT 4,5 1o 5,5 mac.%.

11. IMonunpormieH no m.1, B KOTOPOM JOJIsI PAaCTBOPUMBIX B KCHJIOJNE (DpaKIUil C
MOJIEKYJIsIpHOH Maccoii ot 50000 r1/mMonp W BBIIE COCTaBIsIET HE MeHee 65 wmac.%,
MpeaNoUTUTENbHO He MeHee 70 mac.%.

12. [Momunponuner mo m.1, B KOTOPOM OISl PACTBOPUMBIX B rentaHe (ppakuui ¢
MOJIeKyJisipHOH Maccoii ot 1500 mo 50000 r/monp cocraBisier He Oonee 25 wmac.%,
npeanouTuTeNbHO He Oonee 15 mac.%.

13. [Momunponunen mo m.1, B KOTOPOM [IOJIsl PACTBOPUMBIX B rentaHe (pakuui c
MOJIEKYJIsIpHOH Maccoii ot 50000 r/mMonp W BBIIE COCTaBIsAET HE MeHee 65 wmac.%,
MpeANoUTUTENBHO He MeHee 70 mac.%.

14. IInenka, BKMIOHarOUass MO MEHbIIEH Mepe OOMH CJOH, COAEpKaIIUi

MOJIMIPONUJIEH, YAOBJIETBOPSOIINN CAEAYIONM XapaKTEePUCTUKAM:
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- conmep:kaHue B moiuMepe (pakuuii, pacTBOPUMBIX B Kcwioje (XS) nmns monmmepa
HaxonuTcs B auana3oHe ot 4,0 1o 6,0 mac.%, npudem 10151 ¢ MOJIEKYJIIPHOM Maccol B JUATa30He
ot 50000 r/monb u BeIIIE cocTaBisieT He MeHee 40 mac.%, a monst Gppakiuu ¢ MOJICKYJISIPHOH
Maccoi B amamnaszoHe ot 1500 mo 50000 r/monb, cocrasisieT He Oonee 40 mac.%

- comep:kaHue B monuMmepe (pakiuii, pacrBopuMbix B rentane (HS), Haxomurcs B
nuamna3one ot 2,5 1o 3,5 mac.%, npudeM 10J1si ¢ MOJIeKyJisipHOH Maccoit oT S0000 r/Mouib U BhIIIE,
coctaBysier He MeHee 60 mac.%, a monst ¢ MoJekyJsipHOH maccoit ot 1500 no 50000 r/momns
cocrasisier He Oosee 40 mac.%.

15. IInenka nmo m.14, B KOTOpPOW NOJMIPONUIEH HUMEET MOJEKYJSIPHO-MAaCCOBOE
pacnpenenenue ot 4 10 7.

16. IInenka mo m.15, B KOTOpPOW NOJMIPONHIEH HUMEET MOJEKYJSIPHO-MAaCCOBOE
pacnpenenenue ot S 10 7.

17. Ilnenka no n.14, B KOTOPOM MOJUIIPONMUIIEH UMEET COAEPKaHUE U30TAKTUUYECKOU
¢pakuuu mmmm ot 87 go 89 %.

18. IInenka mo m.14, B KOTOPOH NOJMIIPONMJIEH COMEPKUT CTAOMIN3aTOPHI,
BKJIFOUAIOLIME 110 MEHbIIEH Mepe OAMH aHTUOKCUAAHT U IO MEHbLIEH Mepe OAUH MOIJIOTUTENb
KHCJIOT.

19. ITnenka mo .18, B KOTOPOH NOJIUIPONNIIEH B KAY€CTBE CTAOUIM3aTOPOB COAEPIKUT
IO MEHbIIel Mepe OauH (PEHOIBHBINA U 10 MeHbLIeH Mepe OaUH (GOCHUTHBIH AHTHOKCUIAHT.

20. Ilnenka no m.18 wnu 19, B KOTOpON MNOJUIIPONUIIEH B KA4e€CTBE IMOTJIOTUTEJNS
KHCJIOT COJEPKUT THAPOTANIBLIUT.

21. IInenka mo n.17, B KOTOPOW MNOJUIPONMUIEH COAEpPKUT OT 1 1o 3 kr
CTaOUITU3aTOPOB HA TOHHY MOJUMPOIHIIEHA, MPEAMOYTUTETBHO OT 1,2 10 2,5 Kr cTabUiIn3aTopoB

Ha TOHHY TMOJIUIIPOMUJIeHa, OoJiee MPeanoYTUTENbHO OT 1,2 10 1,5 Kr cTabuIM3aTOpOB HA TOHHY

MOJIMMPONUIICHA
22. IInenka no .14, B KOTOPOH NMOJUMOPOINMIEH MO CYLIECTBY HE COAEPKUT cTeapara
KaJIbLIMSL.
23. Inenka mo m.14, B KOTOPOH MOJUIPONIJIEH HMEET COAepKaHue (HPaKIIvi,

PAcCTBOPUMBIX B KCUJIOJE, MPEANOUTUTENbHO OT 4,5 1o 5,5 mac.%.

24. IMnenka mo m.14, B KOTOPOM JIOJsI PACTBOPUMBIX B KCHJIONE (DpaKIuil C
MOJIEKYJIsIpHOH Maccoii ot 50000 r1/mMonp W BBIIE COCTaBIsIET HE MeHee 65 wmac.%,
MpeaNoUTUTENbHO He MeHee 70 mac.%.

25. IInenka mo m.14, B KOTOpPOM JOJISI PACTBOPUMBIX B TrenTaHe (pakuuidi ¢
MOJIeKyJisipHOH Maccoii ot 1500 mo 50000 r/monp cocraBisier He Oonee 25 wmac.%,

npeanouTuTeNbHO He Oonee 15 mac.%.

26. IInenka no m. 14, koTopast mojy4eHa COIKCTPY3UCH.

27. ITnenka no 1. 14, koTtopast siByisieTCsl OMaKCaIbHO-OPHUEHTUPOBAHHOM TJIEHKOH.
28. IIpumenenue mieHku 0o .14 11t U3rOTOBIEHUS U3AEUS.

29. Hsnenue, conepsxaniee mieHKy no m. 14

I1o noBepenHoCTH
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