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W3JIEJUE U3 MUHEPAJIGHON BATHI
C HU3KHM YPOBHEM BBIJIEJIEHUSA ITPA BEICOKOM TEMIIEPATYPE

O01aCcTb TEXHUKU, K KOTOPOU OTHOCUTCSI U300pETEHNE

Hacrosimee I/I306peTeHI/Ie OTHOCUTCS K H3ACIIUI0 U3 MUHEPAJIBHOI'O BOJIOKHA, U K
MPUMCHCHUIO U3AEJIMA U3 MUHEPAJIbHOT'O BOJIOKHA.

VY poBeHb TEXHUKHA

Wznenust u3 MUHEPATbHOIO BOJOKHA (TAaK)Ke Ha3bIBa€Mble M3IENUSIMU M3 MUHEPATHHOU
BaThl) OOBIYHO CONEPIKAT MHHEpaJIbHbIE BOJIOKHA (Tak:Ke HA3bIBAEMbIe WCKYCCTBEHHBIMHU
crexioBuaHbiME BojiokHamu (MMVF)), Takwe Kkak, HampuMmep, CTEKJISTHHbIE BOJIOKHA,
KepaMHYeCKHe BOJIOKHA, 0a3aJIbTOBbIE BOJIOKHA, MIJIAKOBbIE BOJIOKHA M KaMEHHBbIE BOJIOKHA
(BOJIOKHA TOpPHBIX TOPOMA), KOTOPbIE CBSI3aHBI BMECTE OTBEPIKICHHBIM TEPMOPEAKTUBHBIM
MOJIUMEPHBIM ~ MaTepuajoM CBs3yrommero. Jisi HWCHOIR30BaHUST B KAueCTBE TEIUIO- WJIH
3BYKOM3OJISIMUOHHBIX ~H3ENUHA MaThl U3 CBSI3AHHOTO MHHEPAJIBHOTO BOJIOKHA OOBIYHO
NMPOU3BOAST MyTeM TNPEBpPALICHHs] paciiaBa, TMOJYYSHHOTO W3 TOAXOASIIUX ChIPbEBBIX
MaTepuajioB, B BOJIOKHA TPAAWLHOHHBIM OOpa3oM, HampuMep, C TOMOINBID Crocoba
BpalAOLIEiiCsl Yalld WM ¢ TOMOIIBIO CIoco0a KacKaJaHOro potopa. BoyiokHa BBIAYBAaKOT B
KaMepy BOJIOKHOOCQXKJIEHUSI M TIPH UX TMEPEHOCE BO3YXOM U BCE €Ille B ropsueM COCTOSIHUU Ha
HUX PaCHbUISIOT PACTBOP CBS3YIOMIEr0 U CIIy4ailHbIM 0Opa3oM OCakKHAlOT B BHIE MaTa WM
MOJIOTHA HA JABIKYIIMICS KOHBelep. 3aTeM MaT U3 BOJIOKHA TOAAIOT B IEeYb OTBEPXKIEHUS, B
KOTOPOM HAarpeThlil BO3AyX MPOAYBAIOT Yepe3 MaT IJIsl OTBEPKIEHUS CBSA3YIOLIEro U MKECTKOrO
CBSI3bIBAHUSI BMECTE MUHEPAJIbHBIX BOJIOKOH.

Panee mpeano4TUTEIbHBIMUA CMOJIAMHU CBSI3YIOIIErO SIBJSUTUCH (DeHOsIpopMabaeruaHbie
CMOJIbI, KOTOPbIE MOTYT ObITh 3KOHOMUYHO U3TOTOBJIEHBI U MOTYT OBITh HATIOJIHEHBI MOYEBUHOM
N0 UCIOJIb30BaHUsI B KadecTBe CBsyromero. OmHAKO CYIIECTBYIOINME U TMPEINIOKEHHbIE
3aKOHOIPOEKTHI HAIMPABJIEHbI HA CHIDKEHUE WJIM UCKJIIOYEHUE BBIOPOCOB (hOpMajbIeruia, UTo
MPHUBENIO K pa3padoTKe CBS3YIOIUX, CBOOOAHBIX OT (hOpMajbAeruaa, TaKuX Kak, Hampumep,
KOMIIO3UIIMH CBSI3YIOIIErO0 Ha OCHOBE MOJIMKAPOOKCHJIBHBIX TOJMMEPOB U TIOJHOJIOB WJIH
MOJIMAMUHOB, Takux Kak packpeiTbie B EP-A-583086, EP-A-990727, EP-A-1741726, US-A-
5318990 u US-A-2007/0173588.

Jlpyras rpynma CBS3YIOMINX, HE coaepamux ¢eHonpopMaabIeruIHble CMOJbI,
NPeCTaBisieT COOONW MPOAYKTHI PEAKIMU MPUCOSTUHEHUS/OTIIEIICHUsT aiu(aTHIecKux W/vuiu

apOMaTUYECKUX AHTUAPUAOB C AJKAHOJAMHUHAMM, HarlpuMep, Kak packpeito B WO 99/36368,

WO 01/05725, WO 01/96460, WO 02/06178, WO 2004/007615 u WO 2006/061249. Otu



2

KOMITO3ULINM CBSI3YIOIIUX SIBJISIFOTCSL BOJOPACTBOPUMBIMH U OONIQAAIOT MPEBOCXOIHBIMH
CBA3YIOLIMMHU CBOWCTBAM C TOYKHM 3PEHUSI CKOPOCTH OTBEPXKACHWS U IUIOTHOCTH IIPH
orBepxkaennn. B WO 2008/023032 packpbITbl MOAWGULIMPOBAHHbIE MOYEBUHOM CBS3YIOLIUE
TaKOro TUIIA, KOTOPbIE 00ECTIEUNBAIOT U3/ENUs U3 MUHEPAIbHOMN BaThl, UMEIOINNE YMEHBIIEHHOE
NOTJIOLIEHHUE BJIATH.

Tak xak HEKOTOpPbIE U3 UCXOAHBIX MATEPUAJIOB, MCMONb3YEMbIX MPU MOJyYCHUH TaKUX
CBSA3YIOLIMX, SBJISIFOTCSL JOCTATOYHO JOPOTOCTOALUMU XUMUYECKUMU BELIECTBAMU, COXPAHSAETCS
noTpeOHOCTh B TOJYYEHHUH CBS3YIOUIMX, CBOOOAHBIX OT (hOpMANIbAETHA, KOTOPBIE MOXKHO
MPOM3BOIUTH SKOHOMHYHBIM 00pa3oMm.

JlonoHUTEIbHBIM 3G (HEKTOM, OTHOCSIINMCS K paHEe U3BECTHBIM BOJHBIM KOMITO3ULIHSIM
CBSI3YIOIErO Ui MHHEPAIbHBIX BOJIOKOH, SIBJISIETCSl TO, YTO IO MEHbIIEH Mepe OOJIbIIMHCTBO
UCXOJHBIX MAaTEpPHAIOB, HCHONB3YEMBIX U IOJYy4YeHHUs] OSTHUX CBS3YIOIIMX, SIBISIOTCS
NPOM3BOJHBIMH HMCKOMAEMOro TOIUIMBA. B  Hacrosimee Bpems MOTPEOUTENM CKJIOHHBI
MPEeANOYUTATh U3JENHs], KOTOPbIE MOJHOCTBIO WIH M0 MEHbIIEH Mepe YaCTUYHO MPOU3BOAATCS

U3 BO300OHOBIIIEMBIX MaTepuajoB, H, CJICAOBATCIIbHO, CYLICCTBYET HGO6XOI[I/IMOCTB B

>
o0ecreyeHnn CBS3YIOIMUX Ui MUHEPAJbHOW BaThl, KOTOPBIE MO MEHbIIEH Mepe YaCTUYHO
NPOM3BOIATCS U3 BO30OHOBISIEMBIX MaTEPHAJIOB.

IIpu BBICOKOTEMIEPATYPHBIX NPUMEHEHUSAX U3JENHe U3 MUHEPAJIbHOIO BOJOKHA MOXKET
BBIIEJISITh OPraHMYECKHE KOMIIOHEHTBI, TMPOUCXOAALIME M3 CBA3YIOINEro, B Ciydae
UCTIONIb30BAHUSI TIPU  TAaKUX BBICOKUX TeMIepaTypax, OCOOEHHO B cClydae IEepBOIoO
UCIIOJIb30BAHMS NIPU TAKUX TeMIlepaTrypax W/WIM MpPU HMCHOJb30BAHUU B TEUEHHE KOPOTKHX
UHTEPBAJIOB BPEMEHM IpU TaKUX Temieparypax. BpicokoTemnepaTypHOe MNpUMEHEHHE
BCTpEYAeTCsl, HalpuMep, KOraa W3feire U3 MUHEPAJIbHOTO BOJOKHA MPUMEHSIOT B KayecTBe
TETUTOM30JISILMU 1151 TPYO M 000pyIOBaHMS Ha SJEKTPOCTAHIMSIX, rae Temrneparypsl oT 400°C no
500°C He SABISIOTCS 4YE€M-TO HEOOBIYHBIM. JIpyrUM BBICOKOTEMIIEPATYPHBIM NPUMEHEHHEM
SIBIIIETCS. MCTOJIb30BAaHUE H3JENUsl U3 MUHEPAJbHOIO BOJIOKHA B KadeCTBE TEIUIOH3OJISLUU
nedvedl, NMpU 3TOM H3JEIHE MOXKET OBITh HCIOJB30BAHO IO €ro MaKCUMalbHOW paboueit
teMnepatypsl, Harpumep, 600°C nnu 650°C, unmn naxe 700°C.

Ocoboii mpoOnemMoil B 3TOM OTHOLICHUHU SIBJISIETCS! BBIAENIEHHE BPEAHON H30LMAHOBOM
kucnotsl (ICA) u3 uzgenuii 13 MUHEPAJIBHOTO BOJIOKHA, B YACTHOCTH, U3 U3MIEJIHH, COAEPIKALINX
HANOJIHEHHYI0 MOYEBHHOW (DEHOJBHYIO CMOJIy WM JAPYrHe CMOJbI, WM CBS3YIOLINE,
comepskaie MoueBuHy. JloOaBneHne MOYEBHHBI WIIM APYTHX COAEPIKAIIMX a30T COCOUHEHUIH
ABJISIETCS OOINENPUHATBIM CIIOCOOOM JOCTM)KEHHUS! JIydIlel OrHEeCTOHKOCTH U TEPMHUYECKOU
CTa0MJIBHOCTH NPH BBICOKUX TEMIEPATypax B U3JENUAX U3 MUHEPAIbHON BaThL

Xumnueckass (opMysia H30LHAHOBOH  KHCHIOTBI mpexacrasisier coboit  HNCO.



3HaunrenbHas 4acTh BbieneHus ICA w3 w3menwii M3 MHHEPaJbHOIO BOJIOKHA MOXKET OBITh
o0yCJIOBJIEHa HCIOJB30BAHHEM MOYEBHHBI WM IPOU3BOAHBIX MOYEBHHBI B KOMITO3MILIUU
ceszyromero. Beinenenne ICA moker mpusecTu K npoOjieMaM, CBS3aHHBIM CO 310POBBEM, H
MMEEeTCs CYLIECTBYIOIEe U MpeiaraeMoe 3aKOHOIATENbCTBO, HAIPABJICHHOE HAa CHIDKEHHUE UJIH
ycrpaneHue BoineneHui ICA, uMCXOmsdIux OT M3AENNH U3 MHMHEPAJbHOIO BOJIOKHA BO BpeMs
YCTAHOBKH U UCIIOJIb30BAHUS, A TAK)KE TIPU MPOU3BOACTBE U3AENUIl U3 MUHEPAJIbHOTO BOJIOKHA.

JIpyruMu XUMHYECKUMU KOMIIOHEHTAMH, MPEACTABISIOIMME HHTEPEC C TOYKH 3PEHHUsI
TEPMHYECKOTO BbIIEIeHHsI, MOTYT ObITh nuaHucThiii Bogopon (HCN), ammuak (NH3) u NOx, a
TaKXKe JPyTHe COAEPIKAIIHe a30T COSAMHEHUSI.

Hanee n3oOpereHue OyaeT OMMCAHO C MOMOLIBIO JBYX aJbTEPHATUBHBIX BAPHAHTOB, a
UMEHHO aJIbTEPHATUBHOTO BapHaHTa A M aIbTEPHATHBHOIO BapuaHta B.

AJbLTEePHATHBHLIN BAPHAHT A (¢ HEePBOIo 10 YeTBEePThIHA ACHEKT H300peTeHus )

PackpbiTuHe H300peTeHus

COOTBETCTBEHHO, LIENBI0 HACTOALIETO M300PETEHHs SIBJISETCS OOECTIeUeHNEe HM3CTHs M3
MHUHEPAJIbHOIO BOJIOKHA, KOTOPOE JIydlle MOAXOAUT JJIsl BBICOKOTEMIIEPATYPHOIO MPUMEHEHMUS,
SKOHOMHUYHO MPOU3BOUTCS U HCIIOJB3YET BO3OOHOBIISIEMbIE MaTEPHUAJbl B KAUECTBE MCXOIHBIX
MPOAYKTOB AJIsI U3TOTOBJIEHUS] BOAHOW KOMIIO3ULMU CBSI3YIOLLETO.

Eme onHOW wenpi0 HACTOALIEr0 H300peTeHHs sBIsSeTCs obecreueHre NPUMEHEHUs
TAKOIO U3ENHs U3 MUHEPAIbHOIO BOJIOKHA.

Eme opHOW menbi0 Hacrosmero wu3o0pereHus sBiseTcss obecredeHue crocoda
TPAHCTIOPTHPOBKHU CPeIbl O TPyOe NP BBICOKMX TEMIIEPaTypax.

B cooTBeTCTBHHM C NEPBBIM ACIIEKTOM HACTOSILIETO M300peTeHHs 00eCeYeHo H3Ienue 13
MHHEPAJIbHOTO BOJIOKHA, COJEpIKallee MHUHEPAIbHbIE BOJOKHA, CBS3aHHBIE OTBEPXKAECHHOU
KOMITO3ULIMEN CBSI3YIOLIETO, IMPU 3TOM HEOTBEP)KICHHAsT KOMITO3ULIMS CBSI3YIOIIETO COAEPIKUT
OIWH WK 0OJIee OKUCIIEHHBIX JINTHUHOB, IPHU STOM MPH HArPEBAHUH H3AEIHS U3 MUHEPAJIbHOTO
BOJIOKHa 10 Temrepatypbl 600°C B otxopsimmem rase Bbiaensercss meHee 1500 uactedt Ha
MIUUTHOH (ppm) n3ounaHoBoi kuciaoTel (ICA) Ha rpaMM TBEPIOTO CONEPIKUMOTO B CEKYHAY .

B cooTBeTrcTBHMM €O BTOPBIM AaCHEKTOM HACTOSINEro Hu300peTeHus obecreyeHo
NPUMEHEHNE U3JeIUsl U3 MHUHEPAJbHOIO BOJIOKHA, COAEPKALIEr0 MHUHEPAJbHBIE BOJIOKHA,
CBSI3aHHBIE OTBEPKACHHON KOMIIO3ULIMEN CBSI3YIOLIEro, IPU 3TOM HEOTBEP KAEHHAsT KOMIIO3ULUS
CBSI3YIOILEr0 COAEPKUT OAMH WM 00Jiee OKUCIIEHHBIX JJUTHIHOB, IIPH TEMIIEPAType MO MEHbINEH
Mepe 300°C, mnpeamoyYTUTENPHO B KA4eCTBE TEIUIOM3OJSILIUOHHOTO U3JENUsl, MPU STOM
HeoOs13aTeNbHO MPH HarpeBaHUH M3ENUs U3 MHUHEPAJIbHOTO BOJIOKHA 10 Temnepatypbl 600°C B
orxopsmeM rase Bbigensercss mMeHee 1500 ppm wum3onmanoBoit kucnotsl (ICA) Ha rpamm

TBEPAOTO COAEPKUMOTO B CEKYHY.
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B cooTBeTcTBMM € TpPETHHM acCMEKTOM HACTOSIIEro H300peTeHHst obecredeH crocod
TPaHCIOPTUPOBKU CPEAbl, BKJIOYAOLINI CTaJuH, HA KOTOPBIX:

a) NOKPBIBAIOT TPyOy W3IeIMeM M3 MHHEpPaJbHOTO BOJOKHA B KadecTBe
TEIUION30JISILIUU TPYOBIL, U

b) OCYIIECTBIISIFOT TPAHCTIOPTHPOBKY Cpefbl o TpyOe,

IpU 3TOM M3JEIUE U3 MHUHEPAJbHOIO BOJIOKHA, COAEPKAlllee MUHEPAJIbHBbIE BOJIOKHA,
CBSI3aHHBIE OTBEPKIEHHON KOMITO3ULHEN CBS3YIOLIErO, MPU 3TOM HEOTBEP KIEHHAs KOMITO3ULIHS
CBSI3YIOIEr0 CONEPXKUT OAMH WM Oojiee OKUCISHHBIX JUTHUHOB, HCIOJB3YIOT B KayeCTBE
TETUIOM30JSIMU TPYOBI, MpUUeM HeoOs3aTeNIbHO NMPU HArPEeBAHMU U3ENUS U3 MUHEPAIbHOTO
BOJIOKHA 110 Temriepatypbl 600°C B oTxoasiiem rase Boiaensercs MeHee 1500 ppm u301naHOBOM
kuciotsl (ICA) Ha rpaMM TBEpAOTO COAEPKUMOTO B CEKYHIY.

B coOTBeTCTBUU ¢ 4YETBEPTHIM ACIEKTOM HACTOSIIEro M300peTeHus: obecrnedeHa Tpyoda,
MOKPBITAs] U3EJINEM U3 MUHEPAJIbHOIO BOJOKHA B KaUeCTBE TEILIOM30JIALINH, IPU 3TOM U3JieNue
U3 MHUHEpaJbHOIO BOJIOKHA COJEPKUT MHUHepajbHble BOJIOKHA, CBSI3aHHbIE OTBEPXKIEHHOMU
KOMIIO3UIIMEN CBS3YIOIIEro, MPU 3TOM HEOTBEPKAEHHAsl KOMIIO3MLIUS CBS3YIOILErO COAEPKUT
OIVH Uik OoJiee OKHMCIIEHHBIX JINTHHHOB, TIPH 3TOM HEOOS3aTeNbHO NPU HATPEBAHUU U3EIHS U3
MHUHEPaJIbHOTO BOJIOKHA A0 Temrepatypbl 600°C B orxonsieM rase Bbiaensercs menee 1500
ppm n3onuanoBoi kucnotsl (ICA) Ha rpaMM TBEPAOTrO COAEPKUMOTO B CEKYHIY.

ABTOpPBI HACTOSIILETO U300PETEHNS HEOKUIAHHO OOHAPYKUJIN, YTO MOKHO HCIIOJIb30BaTh
U3ieNie U3 MHUHEPAJIbHOTO BOJOKHA B BBICOKOTEMIIEPATYPHBIX NPUMEHEHUAX C HU3KUMHU
Beigenenusimu ICA wiu nake Oe3 Boimenenuii ICA, xorma s u3genusi U3 MHHEPAJIbHOTO
BOJIOKHA MCHOJIB3YIOT KOMIO3HULIMIO CBSA3YIOIIETO HA OCHOBE OKUCJIEHHOT'O JINTHUHA.

Onucanue NpeanoYTUTEIbHBIX BADHAHTOB OCYILIEeCTBJIEHHSA

Uznenve 13 MUHEPATBHOTO BOJIOKHA MO N300PETEHUIO COAEPIKUT MUHEPAJIbHBIE BOJIOKHA,
CBSI3aHHBIE OTBEPKIEHHON KOMITO3ULMEN CBSA3YIOLIEro, MPU 3TOM HEOTBEPKIEHHAs! KOMIIO3ULIMS
CBSI3YIOIEr0 CONEPIKUT OAMH WM Oojiee OKHMCICHHBIX JIMTHUHOB, MPU 3TOM NPU HArPEBAHUH
U3IeNNsl U3 MUHEPAJIbHOIO BOJIOKHA A0 TemmepaTypel 600°C B OTXOZsIleM rase BblIEIseTCs
mernee 1500 ppm m3onmanoBoi kuciotel (ICA) Ha rpaMM TBEPIOro COAEPIKMMOTO B CEKYHY,
npeanoututensHo MeHee 1000 ppm wm3ommanoBoit kucnotsl (ICA) Ha rpamMm TBepaoro
CONIEP’KUMOTO B CEKyHAy, Ooyiee MpeanouyTUTeNIbHO MeHee 750 ppm H30LHUAHOBOW KHCJIOTHI
(ICA) Ha rpamMM TBEPIOTO CONEPIKUMOIO B CEKYH/Y.

Harperoe usnenue U3 MuHeEpajJbHOIO BOJIOKHA COJEPKUT OTBEPKACHHYH) KOMITO3ULIUIO
cBs3yromero. Yro kacaercss «rpaMM TBEPIOrO COXEP’KUMOroy, To TBepaoe copepskumoe (LOI)
OTHOCHUTCSI K KOJINYECTBY OPraHHMYECKOro MaTepuana (IoTepsi Mpyu NPOKAJTUBAHUN) B U3JEIUHN U3

MHHEPAJIBbHOIO BOJIOKHA. JTO TBEPAOE COAEPKUMOE OOBIMHO OTHOCHTCS K OTBEpIKIEHHOMN



KOMITO3ULIH CBSI3YIOINEro M HeoOs3aTesIbHO THAPO(QOOHBIM areHTaM W/WIM MPONHUTHIBAOIUM
MacyaM, COAEep>KalUMCsl B U3A€JIUU U3 MUHEPAJIbHOTO BOJIOKHA.

Korma wusgenue W3 MHHEpPANIbHOIO BOJIOKHA, KOTOPOE COMEPKUT OTBEPKACHHYIO
KOMIIO3ULIMIO CBS3YIOILEro, IMOABEPrarOT HArpeBaHUIO IPU ONPENENEHHOH TeMmmepaType H
IIPOBOAAT KOJWYECTBEHHBbIN aHAIN3 OTXOAALIUX Ta30B HAa COAEP’KAHWE M30LIUAHOBOM KUCIOTHI
(ICA) ¢ nomompbio uHppakpacHoil cnekTpockomuu ¢ mnpeodpasoBanueM Pypore (FTIR),
Pe3yJIbTaTOM SIBJISIETCS TIOKA3aTelib KoyndecTBa Bbiaenuiueics: ICA. DToOT nmokaszarenb 03Ha4aeT
konuyecTBO BblaenuBlieiicss ICA Mo OTHOIIEHMIO K KOJMYECTBY OTBEPKIEHHON KOMITO3ULIUU
CBSI3YIOLIErO B MOABEPTHYTOM HCIBITAHUIO U3JEIUH U3 MUHEPAJIBbHOTO BOJIOKHA.

Cxopoctu BbiieneHuss ICA u apyrux 3afaHHBIX OTXOASIIUX TIa30B OIpPENENSIIOT B
cootBeTcTBUH ¢ IIpoTOKOiOM I, Kak OMUCAHO HIDKE, IUISI CTAHAAPTH3ALMH, YTOOBI MOJYYHUTH
COTIOCTaBUMBIE JTaHHBbIE Ui PA3JIMYHBIX W3AENUH, WUCIBITAHHBIX NPU Pa3HbIX TeMIepaTypax.
Cnenyer OTMETUTh, YTO MOJy4YEHHbIE JaHHbIE HAIMPSIMYyIO0 HE COMOCTABHUMBI MO KOJUYECTBY CO
CKOPOCTSIMH BbIICNIEHUS], OMNpEAeNsseMbIMU ISl 3TUX HU3JENUNA NpU peaju3aluyd B CHUCTEME
TEXHUYECKOH H30JSIMM Yy KOHEYHOTO TMOTPEOHTENs] C KOHKPETHBIMH YCIOBHSMU HA MECTe.
Hanpumep, B peanbHOH yCTAaHOBKE Y KOHEYHOTO NMOTPeOUTENs M3enne He OyIeT pa3pyleHo, u
CBSI3YIOIEE B HU3JENUH W3 MHUHEPAJIBHOIO BOJIOKHa He OyZeT Croparb IMOJHOCTHIO, KaK B
IIporokone I, omucaHHOM Huke. PaKTUYECKH 3HAYECHUs], TOJYUYEHHbIE C MOMOLIBID 3TOrO
IIporokona I, COOTBETCTBYIOT HAaUXyZLIEMy CJy4ard KaK B OTHOIIEHHUU KOJIMYECTBA, TaK U B
OTHOIIEHHU BpEeMEeHM BblneneHus. TakuM o0pa3oM, OXKHIAETCs, YTO BBIACJICHUS U3 W3AEIHUN
OynyT HW)KE M BBIIENATBCA C Oojiee HU3KOH CKOpOCTBIO (2-48 4YacoB Il TOCTHDKEHHS
YCTOWYUBOTO COCTOSIHUS), TorAa Kak 3ToT IIporokon [ nmeeT ycroiiunBoe COCTOsIHUE MEHee ueM
yepe3 2 4Yaca B peaJbHON YCTAHOBKE IO CPABHEHMIO CO 3HAYEHMSIMHU, MOJYYEHHbBIMH B 3TOM
uccienosanuy. OQHAKO MOKHO JIETKO MPEAIONIOKHUTD, YTO U3AENUs U3 MUHEPAJIbHOTO BOJIOKHA,
IeMOHCTpHpYoIHe 0oee HU3KYK CKOPOCTb BBIACICHUS 110 CPABHEHHUIO C APYTUMH U3IEITUSIMU
B COOTBETCTBHH C omucaHHbIM I[IpoTokonom I, Takke OyayT mMerh Oojiee HU3KYIO CKOPOCTb
BBIJICJICHHSI B PEAJIbHON YCTAHOBKE Y KOHEYHOT'O TIOTPEOHUTEIIS.

U3sMmepenns BBIIENCHUH W3 PAa3MYHBIX H3IENIUH W3 MHUHEPAJIbHOW BaThl OOBIYHO
MPOBOJAT MyTEM TINATENbHBIX HCIBITAHUM B CTOPOHHHUX HHCTUTyTax, Takux kak RISE B
IllBeuny, ¢ WCIONB30BAHMEM KOMOWHAIIMM HCIIBITAHUS PA3JIMYHBIX MaTEPUAJIOB Pa3HOU
TOJILUHBI JUJISl ONpEeJeIeHNs 3aBUCUMOCTH TOJILIMHBI U30JSILUN OT KPUBBIX BBIAENEHUs IyTeM
KOJINYECTBEHHOT'O OIPENENIeHUs 10 CUTHAJIaM IUlaMeHHO-HOHHM3anuoHHoro aerekropa (FID) u
n3mepenuit nugpaxpacHoii (IR) cnekrpockonuu BeiesieMbIx ra3os, Takux kak CO, NH3, HCN;,
NOx u ICA.

Jna uenel HacTosIled 3asBKM, AJbTEPHAaTHBHBIM BapuaHT A, KOJUYECTBO
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Boiessitomeiicss ICA  usmepsitor B cooTBercTBUM ¢ Ilporokonom [, omucaHHbIM HEIKE.
BayTpeHHue wusMepeHuss B COOTBETCTBMM C yKa3aHHbIM IIporokonom [ BeImonmHsAnM Ha
PA3NUYHBIX M3MEJbUEHHBIX H3AEIHSIX U3 MUHEPAJIbHON BaThl, YTOOBI UCKIIOUUTH OOCY’KAEHHE
TOJILUUHBI W TOPUCTOCTH. OJTH OKCIEPUMEHTbl NPOBOAWUIM B M3TOTOBJIEHHOW Ha 3aKa3
SMHCCUOHHOH kamepe (TpyOuaroil neun), B KOTOPOH MaTepHajbl HATPEBAIHUCH IO ONPEEICHHBIX
TEMIIEPATYPHBIX TOYEK B TEUEHHUE ONPEACIECHHOrO BpeMeHU. BO BpeMsi 3TUX 3KCHEPUMEHTOB
BO3/yX TMpPOMNYCKaJH Yepe3 Kamepy C ONPeNeleHHbIM pacXxoaoM W OTOupasu mpoObl AJis
KOJIMYECTBEHHOTO OIpPENENeHUs] Pa3IMYHbIX COCIMHEHHWH. DBbIIO IpPOTECTUPOBAHO YeEThIpE
pazHbix Temmepatypol (250°C, 350°C, 450°C u 600°C), 1 KOJIMYECTBO BBIIEIHBIIUXCS Ta30B
OTIPENeNISI C UCTOJNIb30BaHHEM HH(PAKPACHOW CIEKTPOCKONHU ¢ mpeoOpaszoBaHneM Dypbe.
[Monpobnas uapopmauus o Ilporokone I npuBeneHa HIKE B SKCIIEPUMEHTAIBHONW YaCTH.

[IpennouturenbHO, YTOOBI M3/IENHE U3 MHUHEPAIBHOTO BOJIOKHA MO M300PETEHHIO TaKKe
JIEMOHCTPHPOBAJIO HU3KWE BBIIEJNEHUS IPYTHX OTXOASIINX ra3os, Takux kak NHs, HCN w/wm
NOx, xorga uzzenue W3 MHUHEPAJbHOIO BOJIOKHA, COAEprKalllee OTBEPKACHHYIO KOMIIO3ULUIO
CBSA3YIOLIETO, NOJBEPrat0T HArPEBAHUIO.

B nmpeanodTuTenpHOM BapuaHTe OCYILIECTBJIEHUS IPH HATPEBAHUM W3JEIUS U3
MHUHEpPaJbHOTO BOJIOKHA IO u300pereHnio no temmeparypsl 600°C B oTxopsimeM rase
BpiAessieTca MeHee 2500 ppm, takoe kak meHee 2000 ppm, Takoe kak MeHee 1500 ppm NH3 Ha
rpaMM TBEPJOTO COAEP’KUMOTO B CEKYHAY, W/WJIM NMPH HArPEBAHUH U3JENUS U3 MUHEPAJIbHOTO
BOJIOKHA A0 Temmnepatypsl 600°C B oTxozpsmem rase Boiaensercs meree 2000 ppm, Takoe Kak
menee 1500 ppm, Takoe kak MeHee 1000 ppm HCN Ha rpamm TBepaoro cCoaepKUMOro B
CEKYHIY.

Jlis uenedt HacTosIEel 3asBKH KoJM4decTBO orxomsaumux razoB NHz, HCN w/umu NOx
MOKeT ObITh U3MEPEHO B COOTBETCTBHH C TeM ke IIpotokonom I, onucanHbiM Hinke. KoHeuHo,
aHamu3 rasa ¢ nomombio FTIR B 3TOM cilyyae HampaBjiieH Ha COEIMHEHHE, MOJJIeKallee
ONPENEIECHUIO.

Wznennss U3 MUHEPAJIBbHOTO BOJIOKHA 1O H300PETEHUIO SIBJISIOTCS MPUTOJHBIMU IS
BBICOKOTEMIIEpATYPHBIX MPHUMEHEHUI, a TakXke B OTHOLIEHMM TepMOCTOWKocTu. B uacTHOCTH,
U3IENUs] W3 MHHEPAJbHOIO BOJIOKHA IO HM300PETEHHIO MOTYT OBITh HCIIONB30BAHBI IS
NPUMEHEHUH ¢ MaKCHUMaJbHBIMH pPabOYMMM TeMmIeparypamMu 1o MeHblneil mepe 600°C,
NPEANoYTUTENPHO 1o MeHblneit mepe 650°C. Takum oOpa3oM, u3zenue W3 MHHEPAIbHOTO
BOJIOKHA 10 HW300pPETEHUI0 OOBIMHO YJIOBJIETBOPSIET VCIOBUSIM MAaKCHUMAaJbHOW paloueit
temneparypbl (Maximum Service Temperature, MST), cocraBnsiromieii mo MeHbIneil Mepe
600°C, mpennoutuTenbHO MO MeHblIeil Mmepe 650°C B COOTBETCTBUM C UCIIBITAHUEM IUIMTHI HA

MaKCHUMaJbHyI0 pabouyro Ttemrepatypy corjacHo EN 14706:2012. MST He cBsizaHa
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TEPMUUECKUM PA3JI0KEHUEM U OTXOALIMMU ra3aMy, a OTHOCUTCS K MEXaHUUYECKOI MPOYHOCTH.

Kax nmpaBuiio, HEOTBEP>KAEHHAs KOMIIO3ULIUS CBA3YIOLIETO MPENCTaBIIsAET COOOH BOAHYIO
KOMIIO3ULMIO CBA3YIOLIEro. B MpenmouTUTeNbHOM BapHaHTE OCYINECTBIEHUS CBS3YIOIIHUE B
COOTBETCTBHUH € HACTOALINM U300peTeHneM cBOOOAHBI OT (hopMabIeruaa.

Jlnst neneil HaCTOSIILEH 3asiBKM TEPMHH «CBOOOIHBI OT (pOopMasibAeruaay OnpenessieTcs
IUISL XapaKTePUCTHKH U3AEJHs U3 MUHEPAIbHOH BaThl, B KOTOPOM BblJeNIeHHe (GOpMabaeriia 13
u3fleNus U3 MUHEPaJbHOH BaThl COCTAaBISAET MeHee 5 MKI/M’/4, MpeNouTHTENbHO HIKE 3
MKI/M*/a. TIpeAnoYTUTENbHO MCHbITAHHE MHPOBOAAT B cooTsercTBuu ¢ ISO 16000 s
UCTIBITAHUI Ha BbIIEJIEHUE alIbAETHUIOB.

HeotBepxneHHass KOMMO3UIMS — CBA3YIOLIEro JUIsl  W3TOTOBJIGHUS  U3AENUS U3
MHHEPAJIBbHOTO BOJIOKHa B COOTBETCTBHU C HACTOSIIUM H300pETEHHEM COAEPIKUT OAMH WU
OoJiee OKHUCIIEHHBIX JINTHUHOB B KAY€CTBE KOMITOHEHTA (1).

KowmnoneHr (i)

KowmnonenT (1) HaxoauTcst B GopMe OTHOTO Mtk 00Jiee OKUCIEHHBIX JIATHUHOB.

JIMrHuH, LeNTI0I03a U FeMULIEIUII0NI03a SABJSIFOTCS TPeMs OCHOBHBIMH OPTraHUYeCKUMU
COCIMHEHUSIMU B KJIETOYHOM CTEHKE pAacTeHWH. JINTHMH MOXKHO pacCMaTpUBaTh Kak KIew,
CKPeIULIIOIIUN BOJIOKHA LEJUTFOJI03bl. JIMrHWH conepXuT Kak TuapoQuibHbBIE, TaK U
ruapodoOHble TPyMIbl. DTO BTOPOH MO PacCHpOCTPAHEHHOCTH IMPUPOAHBIM MOJUMEP B MHpE,
YCTYyMAaKOWUI TOJBKO LEJUIF0JI03e, M, IO OuleHkaMm, oH cocrtaBiser 20-30% ot obuero
KOJIMYECTBA YIJIEPOZa, COAeprKallerocsi B Ouomacce, KOTopoe cocrasisier Oonee | Mummnapnaa
TOHH BO BCEM MHpE.

Ha ¢ur. 1 nokasaH y4acTOK BO3MOKHOI CTPYKTYpBbI JINTHUHA.

Ha pbiHKe nOCTynmHBI Kak MUHUMYM YeTbIp€ TPYIIbl TEXHUYECKUX JIMTHUHOB. JTHU
YeThlpe TPyNNbl MOKa3aHbl Ha ¢ur. 3. Bo3mokHas msiTas rpymna, JUTHUH, MOJYYEHHBIH B
pesyabrate Ouonorudeckoil nepepadortku (Biorefinery), KOTOpbIi HE3HAYUTENBHO OTIMYAETCS,
MIOCKOJIbKY ONMCBIBAETCS] HE MPOLIECCOM OKCTPAaKLUH, a MPOMCXOKIEHHEM IIpolecca, T.€.
Ouonornueckoil mepepabOTKOMN, M MO3TOMY MOXKET OBITh CXOJHBIM T OTJIMYATHCS OT 000 13
APyTUX YHNOMSHYThIX rpynmn. Kaxknas rpynna omivuaercss Apyr OT ApPYyTra, U Kakaas MOAXOAUT
IUISL PA3JIMYHBIX IPUMeHeHNH. JIMrHuH npencrasiser coO0H CIOKHBIA FeTepOreHHBI MaTepHal,
COCTOSIIIMHA M3 TPeX Pa3IMYHBIX MOHOMEPOB (PEHMIIIPOINAHA, B 3aBHCUMOCTH OT HMCTOYHHKA.
JIMTHUHBI XBOWHBIX TOPOA 0Opa3oBaHBI B OCHOBHOM M3 3BEHBEB KOHHU()EPUIIOBOTO CIIUPTA, CM.
¢dur. 2, u B pesynprare OHU OOJee OMHOPOIHBI, Y€M JIMTHUHBI JINCTBEHHBIX TOPOA, KOTOpbIE
uMeroT Oojiee BBICOKOE COAEp)KaHHE CHPHHTHIIOBOTO cruprta, cM. ¢ur. 2. BHemHuil BUI H
KOHCHCTEHLIUS JIMTHUHA BECbMa U3MEHUYUBBI U CUJIBHO 3aBUCAT OT MpolLiecca.

Kpatkoe onucanue CBOWCTB 3THX TEXHUYECKUX JUTHUHOB TOKa3aHO Ha ¢ur. 4.



JIurHocynb(OHAT, TOJYYEHHBbIH B pe3yjbTaTe CyJb(UTHOH BapKH, OCTAETCS CAMbIM
KPYIIHBIM KOMMEPUYECKH AOCTYIHBIM HCTOYHMKOM JIMTHUHA C IPOU3BOAMUTENBHOCTBIO 1,4
MIUUTMOHa TOHH. Ho ecnm octaBuTh 3TO B CTOpOHE, KpadT-mpoliecc B HACTOSINEE BpeMs
ABJIsieTC HamOoJiee HCIOJNBb3yEeMbIM IPOLIECCOM IPOM3BOJACTBA LEJUTIONO3bl U IOCTENEHHO
3ameHsieT cyib(urHbli npouecc. [lpubnusutensHo 78 MWUIMOHOB TOHH JIMTHMHA B TOJ
IPOU3BOAUTCS B MHUPE IPH MPOU3BOACTBE KPahT-LIEITI0NI03bL, HO OOJIbIIAs €r0 YacTh CKUTAETCS
IUISl TIOJyYeHUs] mapa U SHepruu. Tekyluue MOINHOCTH IO M3BJICUEHUIO M3 KpadT-mporecca
onenuBaroTcs B 160000 TOHH, HO UCTOYHUKH YKa3bIBAIOT, YTO TEKYyLlee U3BJICUEHNUE COCTABIISAET
Bcero okoio 75000 TonH. KpadT-nurHuH mONydarOT M3 YEPHOro LIEJIOKa, OTPabOTaHHOrO
mesnoka cysbdaTHoro wim kpadr-npouecca. Ha naHHBIE MOMEHT AJsi POHM3BOACTBA Kpadt-
JUTHUHA HWCHOJB3YIOTCS 3 M3BeCTHBIX mpouecca: LignoBoost, LignoForce m SLRP. Otu 3
nporecca CXOXKH B TOM, 4TO OHM BKJrouaroT nobdasnenne CO» nmust cHmwkenus pH mo 9-10 ¢
MOCJNENYOIUM MOAKUCICHUEM IJisl AanbHenmero cHuxenus pH npumepno no 2. IlocnenHss
CTaaysl BKJIIOYAET HEKOTOPYHO KOMOHMHALIMIO MPOMBIBKH, BBIIETAYUBAHUA U (PUIBTPALUHN IS
yAaJieHus! 30JIbl U APYTUX 3arpsi3HAIOIINX BELIECTB. JTU TPHU IMpOLEcca HAXOASTCS HAa Pa3HbIX
CTaAUSIX KOMMEPLMAIU3ALUN BO BCEM MUPE.

KpadTt-npouiecc BBOAUT THOJOBBIE TIPYMIbI, CTHIBOEH, B TO BpPeMs KaK HEKOTOpbIE
yraesozasl octatoTcsi. CynbhaTr HaTpusl TakKe MPUCYTCTBYET B KaueCTBE MPUMECH BCIEACTBHE
OCAXKJIEHHsI IMTHUHA U3 PAacTBOpa CEPHON KUCJIOTON, HO MOTEHIMAJBbHO €ro MOKHO H30eXaTh,
U3MEHUB CIoco0 BblAeNeHHs JurauHa. Kpadr-nporecc npuBoauT k oOpasoBaHHIO OONBIIOTO
KOJIYeCTBA (PEHONBHBIX THIPOKCHIIBHBIX IPYII, U TAKOH JIMTHUH PacTBOPHM B BOAE, KOTAA 3TH
rpynmnel noHusuposausl (pH Bbime ~10).

Kommepueckuit  kpadT-TMrHuH OOBIYHO HUMeeT 0ojiee BBICOKYIO YHCTOTY, 4YeM
JurHocyab(poHaThl. MonekysipHas macca cocrasssier 1000-3000 r/mMosb.

HatpoHHBII TUTHUH MONYYarOT B NMPOLECCaX BaAPKU C TMAPOKCUIOM HATPHsi, KOTOpPBIE B
OCHOBHOM HCTIOJB3YIOTCS JUIsl MIIEHHYHONH COJIOMBI, Oaracchl U JbHA. HaTpOHHBIN JUTHUH 11O
CBOMM CBOWCTBaM OJHM30K K KpadT-TUrHuHY no pactBopumoctd U Tg. B 3TOM mpomecce He
UCIIOJIb3YETCs Cepa U OTCYTCTBYET KOBAJIIEHTHO CBSI3aHHAs Cepa. Y pOBEHb 30J1bl OU€Hb HU3KHUM.
HatpoHHBIN JIUTHUH HMMEET HU3KYK) PAaCcTBOPUMOCTh B HEUTPAIBHBIX M KHUCIBIX Cpelax, HO
MOJIHOCTBIO pacTBopuM npu pH 12 u BbIIE.

JIurHocymb(pOHATHBIN TPOLECC BBOAUT OOJBINOE KOJHMYECTBO CYJIb(POHATHBIX TPYIII,
JEeNAaloUMX JIMTHUH pPAacTBOPUMBIM B BOJE, a TAaKK€ B KHUCJIBIX BOAHBIX pPAaCTBOpax.
JlurHocynedoHaTel comepxkatr 10 8% cepbl B Buae cyiabpoHATa, TOrga Kak KpadT-JIUTHUH
comepkuT 1-2% cepbl, B OCHOBHOM CBfI3aHHONH C JMIHUHOM. MonekynspHas Macca

aurHocyiabponara cocrapiser 15000-50000 r/mMonb. DTOT JUTHUH COXEPKHUT OoJbLe
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OCTaTOYHBIX YIJIEBOAOB IO CPABHEHHIO C JPYTHMMH TUTIAMH H UMeeT 0oJiee BBICOKYIO CPEIHIOI0
MOJIEKYJISIpHYEO Maccy. TummuHoe rtunpodobHOE sAOpo JIMTHHUHA BMECTe C  OOJBIINM
KOJIMYECTBOM HMOHH3WPOBAHHBIX CYJb(OHATHBIX IPYIII AENIAeT STOT JIMTHUH MPUBJIEKATEIbHBIM
B KayecTBe IIOBEPXHOCTHO-aKTUBHOIO BEIIECTBA, K €ro 4YacTO HUCIOJB3YIOT IIpH
OUCTIEPTUPOBAHUH LIEMEHTA, U T.J.

Ewe ogHol rpynmnoii JUTHUHOB, KOTOPbIE CTAHOBSITCS TOCTYITHBIMH, SIBJISIFOTCS JINTHUHBI,
MOJIyYEHHbIE B MPOLECCaX OMOJOrHYeCcKOl nepepaboTKH, B KOTOPBIX yIJIEBOIbI OTAEISIOTCS OT
JIUTHUHA C TIOMOIIBID XUMHYECKHX HJIH OMOXUMHUYECKUX MPOLECCOB C MONy4YeHHEeM (PaKIUH,
Ooraroii yrieBogamMu. ODTOT OCTABUIMICS JIMTHUH HA3bIBAOT JIMTHUHOM OWOJIOTMYECKOM
nepepaboTku. buonepepabaThiBaroiue 3aBOALI HALEJIEHbl HA TMPOW3BOACTBO JHEPTHH U
3aMEHHTEeNIeH NIl TPOAYKTOB, MOJy4YaeMbIX M3 HCKOMAeMOro TOIUIMBA U HE(PTEXUMHYECKUX
MPOAYKTOB, a TakKe JIMTHUHA. JINTHUH, MOJIyYEeHHBIH B pe3yJibTaTe 3TOTO MPOLecca, OOBIYHO
CUHUTAETCS] MAJIOLEHHBIM MPONYKTOM WJIH JTaXKe OTXOIOM, KOTOPBIH B OCHOBHOM HCIIOJIB3YETCS
IUTSE TEPMUYECKOTO COKUTAHMS WJIH B KAUeCTBE HU3KOKAYECTBEHHOT'O KOpMa, WJIH YTHIH3UPYETCS
WHBIM 00pa3oM.

JIOCTYTHOCTh  OPTaHOCOJIBBEHTHOTO JIMTHUHA TMO-TIPEKHEMY pPacCMaTpUBAETCS B
mwioTHOM Maciutade. [Iporece BKIIIOUAeT KCTPAKIIMIO JIMTHUHA BOJOW BMECTE C Pa3IMYHBIMU
OpPraHUYECKUMHU PACTBOPUTEISIMHU (Yalle BCEro 3TAHOJIOM) M HEKOTOPbIMH OpPTaHHYECKUMU
kucnoramu. [IpenMyImecTBoM 3TOro nporecca sBisieTcs: Oosiee BbICOKask YUCTOTA MOJTY4aeMOro
JUTHUHA, HO TPH 3HAYUTETbHO OoOjiee BBICOKOW CTOMMOCTH IO CPaBHEHUIO C IPYyTUMHU
TeXHUYECKUMHU JIMTHUHAMU U C PACTBOPUMOCTBIO B OPraHMYECKHUX PACTBOPUTENISIX, @ HE B BOJIE.

[Ipenbinyiirie MONbITKA UCIONIb30BATh JMTHUH B KA4e€CTBE OCHOBHOTO COEAMHEHUS IS
KOMITIO3UIMIA CBS3YIOWIETO JJI1 MUHEPAJbHBIX BOJIOKOH HE YBEHUYAJHCh YCIIEXOM, MOCKOJBKY
OKa3aJI0Ch TPYAHO HAWTH MOAXOMSLIME CIIHUBAIOIINE areHThI, KOTOPbIE MO3BOJIMINA Obl JOCTHYb
JKEJIAEMbIX MEXaHUYECKUX CBOWCTB OTBEPIKIEHHOI'O W3JENHs U3 MUHEPATbHON BaThl U B TO JKe
BpeMsi U30eKaTh BPEIHBIX /WU BBI3BIBAIOIIUX KOPPO3UIO KOMIIOHEHTOB. B HacTosiimee Bpems
JIUTHUH HCIIONBb3YETCs NIl 3aMEeHbl XUMHUYECKUX BEINECTB, MOJyYeHHbIX U3 He(PTH, TaKUX KaK
¢deHon B PeHOTBHBIX CMOJIAaX, B CBSBYIOIMKX Win B Outyme. OH Takke HCIONb3YeTCsl B KAa4eCTBE
n00aBKH K [IEMEHTY U OETOHY, a B HEKOTOPBIX aCMEKTaX B KAYECTBE MUCTIEPraTOPOB.

CumBaHue mojuMepa B LEJIOM JIOJKHO 00eCTIeunBaTh YIIyYIIeHHbIe CBOMCTBA, TAKUE KaK
MeXaHUYeCKasi, XUMHUYeCKass M TepMHUYeCKas CTOWKOCTb W T.n. JIurHMH ocobeHHO Oorar
(beHONbHBIME U aMTU(pATHUYSCKIMH THIPOKCHJIBHBIMU TPYIIIAMH, KOTOPBIE MOTYT PEarupoBaTh,
NpHUBOAS K OOPAa30BAHMIO CIIUTOW CTPYKTYpPbl JIMTHUHA. Pa3Mu4HbIE JIUTHUHBI TaKXke OyIyT
UMETh JIPyrue JNOCTYIHbIe (yHKUUOHAJIbHbIE TPYIIbI, KOTOPbIE MOTCHLHUAIBHO MOTYT OBIThH

HCIIOJIb30OBAaHbI. CyLI.IeCTBOBaHI/Ie OTUX APYTUX I'pylil BO MHOI'OM 3aBUCHUT OT criocodba OTACIICHUA
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JUTHAHA OT IEJUTFOJIO3bl M TEeMHULEIUTION03bl (THONBI B KpadT-JIUTHUHE, CYJIb(pOHATHI B
JUTHOCYJIb(OHATE U T.JI.) B 3aBUCIMOCTH OT UCTOYHHUKA.

beuto OOHapy»KeHO, YTO MyTeM HCIOJIb30BAHMS OKUCJIEHHBIX JIMTHUHOB MOTYT OBIThH
M3rOTOBJIEHB! KOMITO3UIUH CBSI3YIOIIETO AJIi MUHEPAIbHBIX BOJIOKOH, KOTOPblE 00€CIeUnBaIOT
NPEBOCXOHbIE CBOWCTBA M3AENHsS W3 MUHEPAJIBHOTO BOJIOKHA M B TO )K€ BpeMsi HE TpeOYIOT
BKJIIOYEHHS B KOMIIO3UIMM CBSI3YIOLIEr0 KOMIIOHEHTOB ISl TOrO, YTOOBI H3Jenne u3
MHHEPAJIBbHOTO BOJIOKHA MO M300PETEHUI0 MOYKHO OBLIO MCIIOJB30BAaTh B BICOKOTEMITEPATY PHBIX
NPUMEHEHUSIX ¢ HU3KUMH ypoBHsIME Bbiienenus ICA wnu naxe 6e3 Boinenenus ICA.

B ogHOM BapmaHTe OCYIIECTBJICHHsS KOMIIOHEHT (i) HaxomauTcs B (popMe OFHOTO MU
OoJiee OKUCIEHHBIX KpaT-IUTHUHOB.

B ogHOM BapmaHTe OCYIIECTBJIEHHsS KOMIIOHEHT (1) HaxomauTcs B (opMe OFHOTO MU
OoJiee OKUCIIEHHBIX HATPOHHBIX JIUTHHHOB.

B oxgHOM BapmaHTe OCYIIECTBIICHHsS KOMIIOHEHT (1) HaxomuTcs B (OpMe OFHOTO HIIH
Ooyee OKHCIIEHHBIX aMMHMAKOM JIMTHUHOB. Jyisi Lenel HacTosAlmero W300peTeHHs TEepMHUH
«OKHCJICHHbIE aMMHMAKOM JINTHUHBD» CIIENyeT NMOHUMAaTh KaK JINTHWH, KOTOPBIA OBLT OKUCIIEH
OKHCJSIFOIMM areHTOM B NMPHCYTCTBUM aMMHAaka. T€pMHUH «OKHCIIEHHbII aMMHAKOM JINTHHH)
obo3Hauaercst adbbpesuarypoit AOL.

B anbrepHaTMBHOM BapuaHTE OCYLIECTBJIEHHMsS aMMHAK YaCTUYHO WJIH IOJHOCTBIO
3aMEHEeH THAPOKCHIOM IIEJOYHOrO MeTajula, B YAacCTHOCTH, THUAPOKCHUIOM HATpus W/Wiu
TUAPOKCUIOM KaJTHsl.

TUNMUYHBIM  OKUCHSIOUIMM AareHTOM, HCIOJNb3YEMbIM ISl TIOJyYEHUs] OKUCIIEHHBIX
JIMTHUHOB, SIBJISIETCS MEPOKCU BOIOPOJA.

B ongHOM BapumaHTe OCYLIECTBICHHS OKUCJICHHBIH aMMHAKOM JIMTHHH COAEPIKUT OIHO
win 0oJiee COeUHEHUH, BRIOPAHHBIX U3 TPYIIIbI, BKJIIOYAOMIEH aMMHUAK, aMHUHBI, THIPOKCHUIbI
WITH JIFOOBIE MX COJIH.

B omHOM BapmaHTe OCYIIECTBJIIEHHs KOMIIOHEHT (i) HUMeeT conep’kaHhue TpyIIn
kapOoHoBoM kucioTel ot 0,05 mo 10 MMonb/T, Takoe kak ot 0,1 1o 5 MMoub/T, Takoe kak ot 0,20
no 1,5 mmons/r, Takoe kak ot 0,40 no 1,2 Mmounb/T, Takoe kak ot 0,45 no 1,0 MMOB/T, B pacueTe
Ha CYXYI Maccy KOMITOHEHTa (1).

B KOMMO3MIMU CBSI3YIOINErO, MPEANOYTHTEIbHO BOJHOH KOMITO3ULIMH CBS3YIOLIETO,
UCTIONIb3YEMOH B COOTBETCTBUU C HACTOSIIUM H300pETEeHHEM, KOMIOHEHT (1), T.€. OOWH WM
Ooyee OKMCIIEHHBIX JIMTHUHOB, MOXET NPUCYTCTBOBaTh B KoJuuyecTBe OT 25 mo 95 macc.%,
takoM Kak oT 30 mo 90 macc.%, takom kak oT 35 go 85 macc.%, B pacuere Ha CyxXyr Maccy
KOMITO3UIIMH CBS3YIOLIETO.

B onHOM BapmaHTe OCYIIECTBIIEHHs] KOMIIOHEHT (1) IMEeT CpeaHee COAep KaHUe TPYII
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KapOOHOBOW KHCJIOTBI, COCTaBIsifoInee Oojiee 1,5 rpymm Ha MakpOMOJIEKyJy KOMIIOHEHTa (1),
Takoe Kak Oosnee 2 rpymr, Takoe kKak donee 2,5 rpymi.

Cunraercs, 4To copepskaHue rpynn KapOOHOBOH KHCIOTHI B OKHCJIEHHBIX JIMTHHHAX
UTPAeT BAKHYIO POJIb B HEOXKUIAHHBIX MPEUMYIIECTBAX BOJHBIX KOMIIO3ULUI CBSI3YIOLIETO AJIs
MHHEpAJIbHBIX BOJIOKOH B COOTBETCTBUU C HACTOSAIIMM M300peTeHneM. B wactHOCTH, cunTaercs,
YTO rpymnmna KapOOHOBOH KHUCIIOTHI OKHCJIEHHBIX JINTHUHOB YIIy4IIaeT CIIMBAIOIINE CBOWCTBA U,
CJIEIOBATENIbHO, 00ECMeunBaeT Jy4Ilue MEXaHHMYECKHe CBOMCTBA U3IENUIl M3 OTBEPIKISCHHOI'O
MHHEPAJIbHOTO BOJIOKHA.

B mpenmouTHTeNnbHOM BapUAaHTE OCYINECTBJIEHHS HEOTBEPIKIACHHAS KOMITO3ULHS
CBSI3YIOIEr0, KOTOpasi NPEATIOYTUTENIbHO TMPEACTaBiasieT COOOH BOOHYIO KOMITO3HIIHIO
CBSI3YIOILETO, JUIS OJNYYSHHS U3MENNS U3 MUHEPAJIBbHOTO BOJIOKHA B COOTBETCTBUH C HACTOSIIIUM
n300peTeHNeM CONEePIKHUT

- KOMITOHEHT (1) B popMe omHOTO Min O60iee OKUCIEHHBIX JINTHUHOB;

- KOMITOHEHT (i1) B popme omHOro minu 6oee CIIUBAIOIINX Ar€HTOB;

- HeoOs13aTeIbHO KOMIIOHEHT (111) B popme omHOTO Mtn OoJjiee miacTU(PUKATOPOB.

Komnonenr (ii)

HeoOs3aTenpHplli KOMMOHEHT (i1) mpencraBieH B ¢opme onxHOro mim Oonee
CIIMBAIOIINX ar€HTOB.

B onHOM BapmaHTe OCYIIECTBJIEHHS KOMIIOHEHT (i1) COAEpPKUT B OAHOM BapHaHTE
OCYLIECTBJIEHUs OOWMH WM Oojiee CIIMBAIOIIMX AareHTOB, BBIOPaHHBIX M3  Oera-
T'UAPOKCHANKMIAMHUIHBIX CLUIMBAIOLINX Ar€HTOB M/MIN OKCA30JMHOBBIX CIIUBAIOLINX Ar€HTOB.

bera-runpokcuankuiaMuiHble  CIOMBAIOLIME ~ AreHThl  MNPEACTABISIOT  COOOM
OTBEPIKAAIOIIUE ATSHTHI IS MAKPOMOJIEKYJT C KUCJIOTHBIMU (PYHKLIMOHATBHBIME rpyrnamMu. OHu
00pasyroT TBEPAYIO, MPOYHYI0, KOPPOSUOHHOCTOWKYIO M CTOMKYIO K PACTBOPHUTENSIM CIIUTYIO
noJuMepHyr cerb. Cuutaercs, 4Yro OeTa-rUAPOKCHAIKUIAMHUIHBIC CLIMBAIOIIHE AareHThI
OTBEP)KAAOT B  pE3yJbTaTe peakuuu dSTepupukanu ¢ 00pa30OBaHUEM  MHOMKECTBA
CIOKHO3(UPHBIX CBsizell. [ 'mapokcmibHas (pyHKIHMOHAIBHOCTh OeTa-rHAPOKCHAIKUIAMHUIHBIX
CIIMBAIOIINUX areHTOB JOJDKHA COCTABIISATH B CPEIHEM IO MEHbIIEH Mepe 2, MPenrnoYTHTEIbHO
Oompme 2 u Oojee mMpeaNOYTHTENbHO 2-4, UYTOOBI TOJYYHTHb ONTHUMAJIBHYIO PEAKIHIO
OTBEPKACHUSI.

CumBaromue areHTbl, COAEpKAIlNe OKCA30JMHOBBIE TI'PYMIbL, TMPENCTABISIOT COOOH
NOJIMMEPBI, COIEPIKaINe OHY I OoJiee OKCA30JMHOBBIX TPYII B KaXKIOH MOJIEKYyJe, U, KaKk
NPaBWJIO, CIIMBAIOLINE AareHThl, CONIEpIKaIlie OKCA30JIMHOBBIE TPYMIBI, MOTYT OBITb JIETKO
MOJIy4eHbl IMyTEM TMOJUMEpPU3aLUU Mpou3BoAHOro okcaszonuHa. Ilatent US 6818699 B2

PacKpBIBAET TaKOU CIIOCOO.
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B onmHOM BapuaHTe OCYIIECTBJIEHUST KOMIIOHeHT (il) TIpeAcTaBisieT CcoOoi
SMOKCUAMPOBAHHOE MACJIO HA OCHOBE TPUTIIULIEPUA JKUPHOH KHCIOTHI.

OTMeueHo, YTO SMOKCUIUPOBAHHbBIE MACjia HA OCHOBE TPUIJIHMLIEPUIOB SKUPHBIX KHUCIIOT
HE CYMTAIOTCSl OINACHBIMM, U TIO3TOMY HCIIOJNb30BAHUE 3THX COEAMHEHHH B KOMIIO3MLUSIX
CBSI3YIOIETO B COOTBETCTBHHM C HACTOSIIMM H300pETEHHEM He JelaeT 3TH KOMIIO3ULIMU
HeOe30MacHbIMU B OOpaIeHHH.

B onHOM BapuaHTe KOMIOHEHT (i1) mpencraBiseT coOOi MOJIEKYJy, UMEIOLIYIO 3 N
OoJee SMOKCUrpy .

B omHOM BapmaHTe OCYLIECTBJICHHS KOMIOHEHT (i1) MpeACTaBisieT COOOW ONMH WU
Oonee TMOKUX OJIMTOMEPOB WJIHM IMOJUMEPOB, TAKUX KaK AKPWJIOBbIE MOJIMMEpbl ¢ HU3KOU Tg,
TaKUX KaK BUHHJIOBBIE MOJIUMEPBI ¢ HU3KOH Tg, Takux Kak monmdup ¢ HU3Koi Tg, KOTOpBIE
COIIepsKaT PEaKUUOHHOCTOCOOHBIE (PYHKIIMOHATBbHBIE TPYIIbL, TaKWe Kak KapOOAMMMHUIHBIC
IPYIIBL, TaKHe KaK AaHTHIPHUIHBIC TPYIIbL, TaKHE KaK OKCA30JHHOBBIE TPYIIIBI, TaKHE Kak
AMHHOTPYIIIIBL, TAKHE KAK 3TIOKCUTPYIITBL.

B onHOM BapuaHTe OCYINECTBJIEHUS] KOMIIOHEHT (11) BBIOPAaH M3 IPYMIBL, COCTOSINEH M3
CIIMBAIOIINX Ar€HTOB, YYACTBYIOLIUX B PEAKIUN OTBEPKACHUS, TAKUX KaK TMAPOKCHAIKUIAMHUL,
AJIKAHOJIAMHH, TPOAYKT pPEaKLUHUH aJKaHOJNAMHHA U IOJUKApOOHOBOW KHUCIOTHL IIpomykT
peaKkLUy aJKaHOJAMHMHA U ITOJMKapOOHOBOH KHUCIOTH MOXKHO Haiith B US 6706853 B1.

He >xenast ObITh CB3aHHBIMU KaKOH-JIMOO KOHKPETHOW TeOpHel, MojararT, 4YTO OYeHb
BBITOZIHBIE CBOMCTBA KOMITO3UIIMH CBSI3YIOINETrO, MPEANOYTUTENBHO BOJIHBIX KOMIO3MLUN
CBSI3YIOIEr0, B COOTBETCTBHM C HACTOSIIMM H300peTeHHneM OOYyCIIOBJIEHbI B3aUMOIECHCTBHEM
OKHCJIEHHBIX JINTHUHOB, HCIIOJIb3yEMbIX B Ka4deCcTBE KOMIIOHEHTa (1), ¥ YHOMSIHYTBIX BBIIIE
CIIUBAIOIIUX areHTOB. CYUTAETCS, YTO MPUCYTCTBHE IPYIIIT KAPOOHOBOM KUCIIOTHI B OKUCIIEHHBIX
JIMTHUHAX JIEJIaeT BO3MOKHBIM OY€Hb 3(PPEKTUBHOE CLITMBAHUE OKHCICHHBIX JINTHUHOB.

B onmHoMm BapuanTe KOMMOHEHT (i1) mpenacTasisier coOol OnUH Uiu OoJiee CITUBAIOLINX
areHTOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH M3 MHOTO(pYHKLHOHAJIBHBIX OPTaHUYECKUX
AMHMHOB, TAKUX KaK aJIKAaHOJAMHUH, TUAMUHOB, TAKUX KaK F€KCAMETHIIANAMUH, TPHAMHUHOB.

B onHOM BapmaHTe OCYLIECTBICHHS KOMIOHEHT (i1) MpeACTaBisieT COOOW ONWH WK
Oomee CIOMBAOIIUX AareHTOB, BBIOPAHHBIX M3 TPYIIbBI, COCTOSINEH MOJIMITHJIEHIMHHA,
NOJIMBUHUJIAMUHA, KUPHBIX aMHUHOB.

B omHOM BapmaHTe OCyLIeCTBICHHS KOMIOHEHT (11) MpEACTaBisieT COOOM ONWH WU
OoJiee JKUPHBIX aMUIOB.

B onHOM BapmaHTe OCyLIECTBIEHHMs KOMIOHEHT (11) MpeACTaBisieT COOOM ONMH WU
Oonee CIIMBAIOIIMX AareHTOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH U3 AMMETOKCHITAHAJI,

IIUKOJIbaJIbACTHU A, IJIMOKCAIE€BOM KHUCIOTHI.
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B onHOM BapmaHTe OCyLIECTBIEHHMs KOMIOHEHT (11) MpeACTaBisieT COOOM ONWH WU
OoJee CIIMBAIOIIUX ar€HTOB, BBIOPAHHBIX M3 MOJU3()HUPIIOINONIOB, TAKUX KaK MOJUKATPOJIAKTOH.

B oxgHOM BapuaHTe OCYIIECTBICHHsS KOMIIOHEHT (i1) mpencTaBisier coOOW ONUH WM
Oomee CIIMBAIOLIMX AareHTOB, BBIOPAHHBIX M3 TIPYMIbL, COCTOSIIEH M3 Kpaxmana,
MOAM(UIIPOBAHHOTO Kpaxmaia, kapobokcumeruiuesutono3sl (CMC).

B onHOM BapuaHTe OCyLIECTBICHHsS KOMMOHEHT (ii) MpeAcTaBisieT coOOM ONUH MK
OoJee CIIMBAIOIIUX areHTOB B (hOpMe MHOTO(YHKLIMOHATBHBIX KapOOAUNMHUJIOB.

B omHOM BapmaHTe OCyLIECTBICHHsS KOMMOHEHT (i1) MpeAcTaBisieT COOOM ONUH WU
OoJiee CIIMBAIOIINX Ar€HTOB, BHIOPAHHBIX M3 CIIMBAIOIINX aréHTOB HA OCHOBE MEJIAMHHA, TAKUX
KaK CIIMBAIOIINE areHThl HA OCHOBE reKcakuc(MeTmimerokcu)menamnaa (HMMM).

[Tpumepamu Takux coenuneHui sBisitoTes Picassian XL 701, 702, 725 (Stahl Polymers),
takne kak ZOLDINE® XL-29SE (Angus Chemical Company), Takue kak CX300 (DSM), Takue
kak Carbodilite V-02-L2 (Nissinbo Chemical Inc.).

B oxgHOM BapmaHTe OCyIIEeCTBIEHHs] KOMITIOHEHT (i1) mpencrasisier codoit Primid XL552,

KOTOPBIN UMEET CIEAYIOLIYIO CTPYKTYPY:

Primid XL-552

KommnoneHT (i1) Takke MOXKET NMPeacTaBiIiATh cOO0H 0Oyl CMeCh BBILICYITOMSHYTBIX
COECIUHEHU.

B opmHOM BapuaHTe OCYLIECTBJIEHHS] KOMIIO3ULHS CBS3YIOIIETO IO HACTOSIIEMY
U300pPETEHHIO COMEPKUT KOMIOHEHT (i1) B kKonmuecTBe oT 1 1o 40 macc.%, Takoe kak ot 4 1o 20
macc.%, Takoe Kak oT 6 1o 12 macc.%, B pacueTe Ha CyXyr MacCcy KOMIOHEHTa (1).

Kowmnonenr (iii)

HeoOsi3atenbHblii  koMmoHeHT (iil) mpexncraBieH B (Qopme opHoro winu Oojee
TIACTU(UKATOPOB.

B onHOM BapuaHTe OCYIIECTBIEHHs] KOMIOHEHT (iii) mpeacTaBieH B popMe OJHOTO HIIH
Oonee TIACTU(HUKATOPOB, BBIOPAHHBIX M3 TPYIMbL, COCTOALIEH W3 TMOJHUOJOB, TAKUX Kak
yIJIE€BOIbI, THAPOTCHU3MPOBAHHBIX CaXapoB, TAKUX KaK COpPOUT, 3PHUTPUOJ, TIHLEPHUH,
MOHOATUJICHTJIMKOJS, TOJUATUICHIJIMKONEH, S(QUPOB  MOJUITUICHIJIUKOIS, MOJU(PHUPOB,
(TanaToB W/WIM KHCJIOT, TAKMX KaK aJUMHMHOBAS KUCIJIOTA, BAHWJIMHOBAs KUCJIOTA, MOJIOYHAS

KUCIoTa Wunu (epynoBas KHCIOTA, AKPWIOBBIX IIOJIMUMEPOB, MOJUBHHHUIOBOIO CIIHPTA,
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NOJIMY PETAHOBBIX IHCIIEPCUH, 3TUJIEHKapOOHaTa, MpOMIeHKapOOHaTa, JIAKTOHOB, JIAKTAMOB,
JAKTUIOB, TMOJMMEPOB HA AaKPUJIOBOM OCHOBE CO CBOOOAHBIMU KapOOKCHUIIBHBIMH TIPYyTIIIAMHU
W/WITN TIOJINY PETAHOBBIX JUCTIEPCHH CO CBOOOIHBIMU KapOOKCHIIBHBIMH I'PyTIIIaMHU, TIOJIHAMHU/IOB,
aMMJIOB, TAKMX KaK KapOaMHI/MOUEBHHA, WIIH JIFOOBIX UX CMeCeH.

B onHOM BapuaHTe OCYINECTBIECHUS] KOMIOHEHT (iii) mpencrasieH B (OopMe OJHOTO WIIN
Gonee macTU(UKATOPOB, BBIOPAHHBIX M3 TPYHIbI, COCTOALIEH M3 KapOOHATOB, TAKUX Kak
STHJIEHKapOOHAT, MPOMIJIEHKApOOHAT, JAKTOHOB, JIAKTAMOB, JIAKTHJIOB, COEOHUHEHUH CO
CTPYKTYpOH, TOAOOHOW JMIHUHY, TAaKUX KaK BAHHWJIUH, AallETOCUPUHIOH, PaCTBOPHTENEH,
UCTIOJIb3YEMBIX B Ka4eCTBE KOAJIECLUPYIOIIUX AareHTOB, TAaKUX Kak 3(HUpPbl CIHUPTOB,
TIOJIMBUHUJIOBBINA CITHPT.

B onHOM BapuaHTe OCYIIECTBIIEHHs] KOMIOHEHT (iii) mpencrasiieH B (OpMe OIHOTO WIIH
Oosee HEPEAKIIMOHHOCTIOCOOHBIX TUIACTU(PHUKATOPOB, BBIOPAHHBIX M3 TPYIIBI, COCTOSINEH H3
NOJMATHJIEHTJIMKOJNIEH, 3(PHUPOB MOJMITHIEHIINKONS, TMONMU3(PHUPOB, THAPOTCHU3UPOBAHHBIX
caxapoB, (pTanaToB M/ UM APYTUX CIOKHBIX 3(HPOB, PACTBOPUTENEH, HCTIOIB3Y EMbIX B KAUECTBE
KOAJIECUUPYIOIINX  areHTOB, TAaKUX Kak J(UpPbl CIOUPTOB, AaKPWUJIOBbIE  IOJIHMEPHI,
NOJIMBUHUJIOBBINA CITHPT.

B omHOM BapumaHTe OCyLIeCTBIEHHMs KOMIIOHEHT (iii) mpencrasisier coOOW OAMH WK
Oonee pPEaKIMOHHOCIIOCOOHBIX IUIACTU(UKATOPOB, BBIOPAHHBIX W3 TPYNIbI, COCTOSIIEH W3
KapOOHATOB, TAKUX KaK dTUJICHKapOOHAT, MPOMWIEHKapOOHAT, JIAKTOHOB, JIAKTAMOB, JIAKTUIOB,
IM- WIN TPUKAPOOHOBBIX KHUCIOT, TAKUX KaK AJAUMUHOBAs KUCIOTA, WM MOJIOYHAS KHCIIOTa
WMWY BAaHWIMHOBAs KHUCJIOTAa, W/Wiu (epysoBas KHUCIOTA, IOJHYPETAHOBBIX IHCIEPCHH,
AKPWJIOBBIX TOJMMEPOB CO CBOOOIHBIMH KapOOKCHJIBHBIMHM TPYIIIAMH, COEIWHEHUH CO
CTPYKTYpO#i, MOJOOHOM JIMTHUHY, TAKUX KAK BAHWIUH, aLlETOCHPHUHTOH.

B onHOM BapuaHTe OCYIIECTBJIEHHUs] KOMIOHEHT (iii) mpeacTaBieH B popMe OJHOrO HIIN
Oonee macTU(UKATOPOB, BBIOPAHHBIX W3 TPYINNbI, COCTOSINEH W3 JKUPHBIX CITHPTOB,
OJTHOATOMHBIX CITUPTOB, TAKUX KaK MMEHTAHOJI, CTEAPUIIOBBIA CITHPT.

B omHOM BapuwaHTe OCyINECTBJICHHs KOMIOHEeHT (iii) COmEp:KUT OauH wWiu OoJjee
IACTU(PHUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOALIEH W3 MOJMATHICHIJIMKONEH, 3(upos
OIS THJIEHT JIMKOJIS.

Eme ogHUM HEOXHIAaHHBIM AaCIeKTOM HACTOSIIEro H300pETEeHHs SBJSETCS TO, HTO
UCTIONIb30BAaHUE IUIACTU(PHUKATOPOB, MMEIOIMX Temmneparypy kunenus Oonee 100°C, B
gactHOCTH, 140-250°C, 3HauuTENbHO YyJyulllaeT MeXaHUYeCKUe CBOWCTBA W3JEIMM U3
MHHEPAJIBbHOIO BOJIOKHA B COOTBETCTBUU C HACTOSIIUM H300pETEHHEM, XOTs, C y4E€TOM HX
TEMIIepaTypbl KUIIEHHs], BIIOJIHE BEPOSATHO, YTO 3TH IIacTU(UKATOpBI OyIyT, MO MEHbLIEH Mepe

HYaCTUYHO, HCHApPATHCA BO BpPEMs OTBCPIKACHUS CBA3YIOLUX, HAXOOAIIUXCsA B KOHTAKTE C
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MHUHEPAJIbHBIMU BOJIOKHAMH.
B opHOM BapmaHTe OCYIIECTBJICHHsS KOMIIOHEHT (iil) COmEpKUT OnWMH wWin Oojee

acTU(GPUKATOPOB, MMEIOIIMX Temreparypy kuneHus Oomnee 100°C, Takyro kak ot 110 mo

280°C, bonee npegnoururenbHo oT 120 no 260°C, Oonee npennouturenasHo ot 140 o 250°C.

Cuwnraercs, 4T0 3P (PEKTUBHOCTh THX IJIACTH(PUKATOPOB B KOMIO3ZUIMH CBSI3YIOLIETO,
NPEANOYTUTENIbHO B BOJHOM KOMIIO3ULIMM CBSI3YIOILErO, B COOTBETCTBHUM C HACTOSIIUM
u3o0pereHneM cCBsizaHa C 3(PQPEKTOM MOBBIMEHHUS] MOIBUXKHOCTH OKHCJIEHHBIX JIMTHHHOB B
nporecce orBepkaeHus. CUMTAeTCs, 4YTO TMOBBIUICHHAS IOABMIKHOCTh JIMTHUHOB WK
OKHCJICHHBIX B IIPOLIECCE OTBEPIKIACHHS CIIOCOOCTBYET 3 (HPEKTHBHOMY CLIMBAHHUIO.

B onHOM BapuwaHTe OCyINECTBJIeHHs KOMIOHEeHT (iii) COmEp>KUT OOuH wWikd OoJjee
NOJIMA THJIEHTJIMKOJIEH, UMEIOIUX CPEIHIOK MOJEKYJSIpHYI0 Maccy ot 150 mo 50000 r/mons, B
gactHOCTH, OT 150 10 4000 1/™Mounb, Oonee koHKpeTHO OT 150 10 1000 1/MOIBb, MPEATTOUTUTETBHO
ot 150 no 500 r/mons, Gonee mpeanourutenbHo ot 200 1o 400 r/Monb.

B opHOM BapmwaHTe OCYINECTBJICHHsS KOMITOHEHT (iii) CONEp:KHT OOuH wWiu Oojee
NOJIMA THJIEHTJIMKOJIEH, UMEIOIINX CPEIHIOI MOJIEKYJIIpHYI0 Maccy oT 4000 no 25000 r/morns, B
gactHocTH, OT 4000 o 15000 r/mosb, 6onee koHKpeTHO OT 8000 1o 12000 r/™MomE.

B onHOM BapuaHTe OCyIIEeCTBICHHs KOMIIOHEHT (iii) cmocobeH oOpa3oBBIBATH
KOBAJIEHTHbIE CBS3M C KOMITOHEHTOM (1) W/MJM KOMIIOHEHTOM (11) B NPOLIECCE OTBEPIKISHHUSL.
Takoli KOMHOHEHT He OyAeT MCIapATbCS M OCTAHETCS B COCTaBe KOMIIO3MIUM, HO OyneT
3¢ (}eKTUBHO M3MEHEH, YTOObI He BbI3bIBATH HEXKEJIATEIbHBIX MOOOYHBIX 3P (PEKTOB, HAIPUMED,
NOTJIOLIEHUE BOJbI OTBEPKAEHHBIM H3fenueM. HeorpaHMumBarOIMMU NpUMEpaMH TaKOro
KOMITOHEHTa SIBJIIIOTCS KallpOJIAKTOH M TOJMMEPbl HAa OCHOBE aKpuia CO CBOOOAHBIMHU
KapOOKCHIIbHBIMH TPy TITIIAMH.

B onHOM BapuaHTe OCYINECTBJIEHUS] KOMITIOHEHT (ii1) BBIOpaH M3 TPYMIIBI, COCTOSINEH M3
JKHPHBIX CITUPTOB, OMHOATOMHBIX CIIUPTOB, TAKUX KaK MEHTAHOJI, CTEAPUIIOBBIA CITHPT.

B ongHOM BapuaHTe OCyLIECTBJIEHUsST KOMITOHEHT (iii) BbIOpaH W3 OJHOrO WM Oojee
IACTU(QHUKATOPOB, BBIOPAHHBIX W3 TPYMNbL, COCTOSINEH M3 AJKOKCHJIATOB, TaKUX Kak
STOKCHUJIATHI, TAKHE KaK STOKCUJIAThI OyTaHOJA, TAKHE KaK Oy TOKCHTPHUIIIUKOJIb.

B ongHOM BapuaHTe OCyLIECTBJIEHUsT KOMITIOHEHT (iii) BbIOpaH W3 OOHOTO WM Oojee
MPOMUJICHIJIUKOJIEH.

B ongHOM BapuaHTe OCyLIECTBJIEHUsT KOMITIOHEHT (iii) BbIOpaH W3 OOHOTO WM Oojee
CJIO’KHBIX 3()UPOB TIIUKOJISL.

B oxgHOM BapuaHTe OCyLIeCTBJIHHsT KOMITIOHEHT (iii) BbIOpaH M3 OZHOrO WM Oojee
aCTU(QUKATOPOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOALIEH U3 aJUNHHATOB, alleTaTOB, OEH30aTOB,

LUKJIOOEH30aTOB, IIUTPATOB, CTEapaTtoB, copOaToB, ceOalMHATOB, a3eJaToB, OyTHPATOB,
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BAJIEPATOB.

B omgHOM BapuaHTe OCyLIeCTBIeHHsT KOMITIOHEHT (iii) BbIOpaH M3 OOHOrO WM Oojee
aCTU(PHUKATOPOB, BBHIOPAHHBIX M3 TPYNIbI, COCTOALIEH M3 NMPOM3BOAHBIX (PeHONA, TAaKUX Kak
AJIKUJI- WK apUiI3aMelleHHbIe (PeHOJbI.

B onHOM BapmaHTe OCylLIeCTBJIEHUsS KOMIOHEHT (iii) BbIOpaH W3 OJHOrO Wiu Oosee
IIaCTU(UKATOPOB, BBIOPAHHBIX U3 TPYIIIbI, COCTOSIIEH U3 CHIIAHOJIOB, CUIIOKCAHOB.

B ongHOM BapuaHTe OCyLIECTBJIEHUsS KOMITOHEHT (iii) BbIOpaH W3 OQHOrO wiu Oojee
acTU(GHUKATOPOB, BBIOPAHHBIX W3 TPYIIBL, COCTOALIEH W3 CyJab(aTroB, TaKUX Kak
ankuicynbdatel,  Cynb(OHATOB, TAaKMX KAk  AJKWIAPWICYJIb(OHATHL,  TaKMX  Kak
ankuincynbdoHatsl, pocdaTos, Takux Kak TpUIOIUpochaThl, TAKUX Kak TPUOYTHIIPOCHATBHL

B onHOM BapmaHTe OCylecTBIeHHs KOMIOHEHT (iil) BeIOpaH W3 OXHOW wmiu Oonee
TUAPOKCUKHUCIIOT.

B ongHOM BapuaHTe OCyLIECTBJIEHUsST KOMITOHEHT (iii) BbIOpaH W3 OOHOTO WM Oojee
IACTU(PHUKATOPOB, BBHIOPAHHBIX U3 TPYIIIBL, COCTOSAIIEH M3 MOHOMEPHBIX aMHIOB, TAKHX Kak
arieraMuibl, O€H3aMUIbl, AMUIOB )KHUPHBIX KHCJIOT, TAKUX KaK aMU/IbI TAJUIOBOTO MacJa.

B omgHOM BapumaHTe OCyLIECTBJIEHHsST KOMITIOHEHT (iii) BbIOpaH W3 OOHOTO WM Oojee
IaCTU(PUKATOPOB, BBIOPAHHBIX W3 TPYIIBL, COCTOALIEH W3 COEAWHEHHH YeTBEPTUYHOTO
AMMOHWUSI, TAKUX KaK TPUMETHIITIUINH, TUCTEAPUIAUMETHIAMMOHNS XJIOPH.

B opgHOM BapuaHTe OCyLIECTBJIEHHsT KOMITIOHEHT (iii) BbIOpaH M3 OZHOro WM Oojee
IUIACTU(UKATOPOB, BBIOPAHHBIX M3 TPYMIbI, COCTOSINEH M3 PACTUTENBHBIX Macel, TaKHX Kak
KaCTOPOBO€ MaclIo, MaJIbMOBOE MAcCJIO, JIbHSIHOE MAacJIo, TAJJIOBOE MACJIO, COEBOE MACJIO.

B omHOM BapuaHTe OCyLIECTBJICHUSI KOMIIOHEHT (ill) HaxomuTcs B (popMe TaioBOro
macia.

B omgHOM BapuaHTe OCyLIECTBJIEHUsT KOMITOHEHT (iii) BbIOpaH M3 OOHOrO Wjau Oojee
IacTU(UKATOPOB, BBHIOPAHHBIX W3 TPYMIBL, COCTOSALIEH W3 TUAPOTEHH3MPOBAHHBIX Macel,
alleTUIIMPOBAHHBIX Macell.

B ongHOM BapuaHTe OCyLIeCTBJIEHUsT KOMITOHEHT (iii) BbIOpaH W3 OOHOrO WM Oojee
METUJIOBBIX 3()HPOB KUPHBIX KHCIIOT.

B ongHOM BapuaHTe OCyLIECTBJIEHUsT KOMITIOHEHT (iii) BbIOpaH W3 OOHOTO WM Oojee
IaCTUQHUKATOPOB, BBIOPAHHBIX W3 TPYNIBL, COCTOALIEH W3  AJKHJIIOJUTIIOKO3HIIOB,
IJIFOKOHAMHUZIOB, AMHHOTIIIOKO3aMHIOB, CIIOXKHBIX 3(HPOB caxapos3bl, CIOXKHBIX 3(PHUPOB
copburaHa.

HeoxxunanHo Opuio OOHApPY’K€HO, YTO BKJIOUEHHE IJIACTU(UKATOPOB B KOMIO3HMLIUU
CBSI3YIOLIEro, MPENNOYTHTENIbHO BOJHBIE KOMIIO3MLIMM CBSI3YIOINEro, HCIHOJb3yeMble B

COOTBCTCTBHUH C HACTOAILIHNM I/1306peTeHI/IeM, SHAYUUTCJIbHO YJIy4dHIaCT MEXaHUYCCKHEC CBOMCTBA
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U3/1eNUI U3 MUHEPAJIbHOTO BOJIOKHA B COOTBETCTBUH C HACTOSIIIIUM H300pETEHHEM.

TepmuH «rmmacTuguKaTop» OTHOCHTCS K BEIIECTBY, KOTOpOe MOOABISIIOT K MaTepuay,
yroOBbl CHenaTh Marepuan Oojee MArKUM, THOKHUM (32 CUeT CHIDKEHHMsS TeMIepaTypbl
crexinoBanus Tg) u Oosee nerkum B 0OpadoTKe.

KomnoneHT (iii) Takke MOXKeT MPEACTaBIATh COOON JIIOOYI0 CMeCh BBILIECY TOMSHYThIX
COEIMHEHU.

B onHOM BapuaHTe OCYLIECTBICHUs KOMIOHEHT (ii1) MpUCYTCTBYeT B Konuvectse oOT 0,5
1o 50, mpeanodYTuTeabHo oT 2,5 no 25, Oojee mpennodTuTesbHO OoT 3 10 15 macc.% B pacuere
Ha CYXYI0 Maccy KOMITOHEHTa (1).

KoMno3uuusi CBSI3yIOIIEro, MPeArnoOYTUTEbHO BOAHAS KOMIIO3ULIUS CBS3YIOLIETO, IS
MHHEPAJIbHBIX BOJIOKOH, COiepIKaliast KOMIOHEHTHI (1) u (iia).

B onmHOM BapuaHTEe OCYLIECTBICHHsS HACTOsINEeEe M300pETeHHe HAIpPaBIeHO Ha
KOMITO3ULIMIO  CBSI3YIOLIETO, TPEANOYTHTENbHO BOAHYI) KOMIIO3ULMIO CBSI3YIOIIErO, IS
MHHEPAJIbHBIX BOJIOKOH, COAEPIKAIIYIO:

- KOMITOHEHT (1) B popme ogHOro min 60siee OKUCICHHBIX JINTHUHOB;

- KOMTIOHEHT (11a) B (hopMe OHOTO MK Oojiee MOAU(PUKATOPOB.

ABTOpBI HACTOALIET0 H300peTeHus] OOHAPYKHJIM, YTO IPEBOCXOIHBIE CBS3YIOIIUE
CBOMNCTBA TaK)K€ MOTYT OBITb JOCTUTHYTHI C IMOMOIIBIO JBYXKOMIIOHEHTHOW CHCTEMBI, KOTOpast
COZEP>KUT KOMIIOHEHT (1) B popme onHOro uinu Oosee OKMCIEHHBIX JIUTHUHOB M KOMIIOHEHT (i1a)
B ¢opme omHoro wuiam Oosnee MOOU(PHUKATOPOB U, HEOOs3aTENbHO, JIOOOH W3 JPYrHX
KOMITOHEHTOB, YIIOMSIHYTBIX BBILIE  HUXKE.

B oxgHOM BapuaHTe OCyIIECTBICHUST KOMIOHEHT (1ia) mpeacTaBisieT co0oi MOIUpUKATOP
B (¢dopMe OmHOroO wiM Ooyiee COEOUHEHHUH, BBHIOPAHHBIX W3 TPYIIbL, COCTOSINENH U3
STIOKCUIAMPOBAHHBIX MACEJ HA OCHOBE TPUTIHLIEPUIOB JKUPHBIX KHUCIIOT.

B omHOM BapuaHTe OCYIIECTBIIEHUSI KOMITIOHEHT (iia) mpencTasJsier co0oi MoauduKaTop
B ¢opme omHOro MM Oojiee COENWHEHHH, BBIOPAHHBIX M3 MOJIEKYJ, UMEIOIINX 3 HiH Oolee
STIOKCUTPYTIIL.

B onHOM BapuaHTe OCYIIECTBIIEHUS] KOMITOHEHT (i1a) MpencTaBisieT co0oi MOIU(pUKATOP
B ¢opme omHOro miu Oosiee TMOKHMX OJIMTOMEPOB MIIM TOJIUMEPOB, TAKUX KaK aKPHJIOBBIM
nojuMep ¢ HU3KOH Tg, TakoW Kak BUHIJIOBBINA mojuMep ¢ HU3Koi Tg, Takoi kak mommsdup c
HI3KOH Tg, KOTOpBIE COmEpIKaT PeaKLMOHHOCIIOCOOHbIE (PYHKIMOHAJIBHBIE TPYIIIBI, TAKHE KaK
KapOOIMUMHIHBIE TPYIIIbL, TAaKWe KaK AaHTHAPUIAHBIE TPYIIBI, TaKue KaK OKCA30JIMHOBBIE
TPYIIIbI, TAKHE KaK aAMUHOTPY I, TAKHE KaK STIOKCUTPYIIIIBL.

B onHOM BapmaHTe OCYyINECTBICHHS KOMITOHEHT (11a) MpencTaBiisieT cOOOH OAMH WU

Oonee MomupUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSIIENH W3 TMOJUITHICHUMUHA,
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NOJIMBUHUJIAMUHA, KUPHBIX aMUHOB.

B ongHOM BapmaHTe OCYyIIECTBIEHHs KOMIIOHEHT (1ia) mpexacraBisieT coOOl OOuH MU
Oonee  MoaupUKATOPOB,  BBIOPaHHBIX W3  anU(aTUYECKHMX  MHOTrO(QYHKIIMOHAJIBHBIX
KapOOIUUMHIOB.

KommnoneHT (iia) Takke MOXKET MPeACTaBIsATh COOO0H JOOYI0 CMECh BBILIEYTOMSIHY ThIX
COEIMHEHU.

He sxenast ObITh CBS3aHHBIMU KaKOW-THMOO0 KOHKPETHOH TEOpHEH, aBTOPbI HACTOSIIErO
U300peTeHus MOJIaratT, YTO MPEBOCXOIHBIE CBA3YIOLINE CBONHCTBA, JOCTUTaeMble KOMIIO3ULIUEH
CBSI3YIOIEr0 JUIi MHHEPAJIbHBIX BOJIOKOH, coneprkameii kommoHeHTHl (1) u (ila)
HeoOsI3aTeNbHbIE JTOTIOJHUTENIbHBIE KOMIIOHEHTBI, M0 MEHBIIEeH Mepe YacCTHYHO OOYCIIOBJIEHBI
3¢ dexToM, COCTOSIIUM B TOM, YTO MOAU(PUKATOPHI, UCIONb3yEMbIE B KA4eCTBE KOMIIOHEHTOB
(i1a), Mo MeHbLIEH Mepe YaCTUYHO BBINONHSAT (PYHKUUIO TUIACTH(UKATOPA U CLIMBAIOLIETO
areHTa.

B onHOM BapmaHTe OCYLIECTBICHHS KOMITO3ULMS CBSI3YIOIIEro, MPEATIOYTUTENLHO
BOJIHAsT KOMITO3UIHS CBS3YIOLIETO, COAEPKUT KOMIOHEHT (i1a) B kosmuuecTtse oT 1 1o 40 macc. %,
TakoM Kak oT 4 no 20 macc.%, takom kak ot 6 no 12 macc.%, B pacuere Ha CyxXyKo Maccy
KOMTIOHEeHTa (1).

JIpyrue KOMNnoHeHTbI

B HekOTOpBIX BapHaHTax OCYLIECTBJIEHHUS KOMIO3MLUS CBSI3YIOILETO, MPEANOYTHTEIBHO
BOZHAsI KOMITO3HMLIUS CBSI3YIOIIEro, HCIONb3yeMasi B COOTBETCTBUH C HACTOSAIINM H300pETEHUEM,
COZIEP>KUT JOMOJHUTENIbHBIE KOMITOHEHTHI.

B opHOM BapuaHTe OCYLIECTBIEHHS KOMIIO3ULMS CBSA3YIOIIETO, INPEATIOYTHTEIbHO
BOJHAsI KOMIIO3MLHUSI CBSI3YIOLIETrO, HCIOJb3yeMas B HACTOSIIEM H300PETeHUH, COAEPIKUT
KaTaJlu3aToOp, BBIOPAHHBIH W3 HEOPraHMYECKHX KHCJIOT, TAaKUX KaK CepHas KHCJIOTa,
cyb(paMHHOBAsT KMCIIOTA, a30THAsI KUCJIOTa, OOpHAs KUCIOTa, THIO(POCHOPUCTAst KICIOTA /I
dochopHas kucnmora, W/uAM JOOBIX WX COJEH, TakuxX Kak runoochutr HaTpus, WHIH
AMMOHHWHBIX COJIeH, TaKMX KaK AaMMOHUWHBIE COJHM CEPHOH KHCIOTHI, CyJb(HaMUHOBOM
KUCJIOTBI, a30THOW KUCJIOTHI, OOPHON KUCIOTHI, TUITOGOCHOPUCTON KUCIOTHI W/uimu (HochopHOi
kucnotsl, w/unu noiudocdara Harpus (STTP), w/mmu meradochara Harpust (STMP), n/unm
okcuxyopuaa pochopa. [IpucyTcTBHE TAKOrO KAaTAJIN3aTOPa MOXKET YJYULINTh OTBEPKAAOIIUE
CBOWCTBA KOMIIO3ULIMU CBSI3YIOIIETro, MPEANOYTUTENIBHO BOIHOW KOMITO3MLMHU CBSI3YIOLIETO B
COOTBETCTBHUH C HACTOSALINM U300pETEHHEM.

B ongHOM BapwaHTe OCYLIECTBICHHMS KOMITO3ULMS CBSI3YIOINETrO, MPEATIOYTUTENBHO
BOJ{HAsI KOMITO3ULMS CBS3YIOLIETO, UCMOIb3yeMasi B COOTBETCTBUU C HACTOSALIMM M300pETEHUEM,

COIEPIKUT KaTalu3aTop, BBIOpaHHBIH U3 KUCIOT Jlblouca, KOTOpble MOIYT TNPUHUMATh
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SNIEKTPOHHYIO TMapy OT JOHOPHOTO COemuHeHus, oOpasyroiiero amaykt JIbronca, Takux Kak
ZnCl,, Mg(Cl0O4)2, Sn[N(SO2-n-CgF17)2]a4.

B ongHOM BapuaHTe OCYLIECTBICHHS KOMIIO3HUIHMS CBSI3YIOINErO, MPEATIOYTUTENBHO
BOJ{HAs] KOMITO3HUIIMSI CBSI3YIOLIETO, UCTIOJIb3yeMasi B COOTBETCTBUU C HACTOSILIUM H300peTECHHEM,
COIEPIKUT KaTaJIM3aTop, BBIOpaHHBIA U3 XjopuaoB Merajuios, Takux kak KCl, MgCl,, ZnCl,,
FeCls u SnCl,.

B onHOM BapwaHTE OCYIIECTBIEHHS KOMITO3UIMS CBSI3YIOINErO, MPEATIOYTHTENBHO
BOJ{HAsI KOMITO3HUIIMSI CBSI3YIOIIETO, UCIIOIb3yeMasi B COOTBETCTBUU C HACTOSIIIUM H300PETEHHEM,
COIEPYKUT KaTajlM3aTop, BBHIOPAHHBIM W3 METAUIOOPTAHHYECKUX COEAMHEHHH, TaKMX Kak
KaTaJI3aTOPbl HA OCHOBE TUTAHATA M KaTaJIM3aTOPbl HA OCHOBE OJIOBA.

B ongHOM BapwaHTE OCYIIECTBIEHHS KOMITO3HUIIMS CBSI3YIOIETO, MPEATIOYTHTENBHO
BOJ{HAsI KOMITO3UIIMsI CBSI3YIOIIETO, UCIOb3yeMasi B COOTBETCTBUU C HACTOSIINM M300pETEHUEM,
COMEPIKUT KAaTalW3aTOp, BBIOPAHHBIM W3 XEJATUPYIOIIUX AreHTOB, TaKHUX KaK MepPEXOIHbIe
MeTaJlTbl, TAKHE KaK MOHBI JKeJie3a, HOHbI XpPOMa, MOHBI MapraHila, HOHbI M.

B ongHOM BapuaHTE OCYLIECTBICHHS KOMIIO3UIUS CBSI3YIOINErO, MPEATIOYTHTENBHO
BOJ{HAs] KOMITO3HIIMsI CBSI3YIOIIETO, UCTIOJIb3yeMasi B COOTBETCTBUU C HACTOSIIMM M300pETEHUEM,
KPOMeE TOTO, COEPKUT AOTOJIHUTENBHBIN KOMIIOHEHT (1V) B (hOpMe OTHOTO M OOoJiee CUIIAaHOB.

B ongHOM BapuaHTe OCYLIECTBICHHS KOMIIO3UIUS CBSI3YIOLIErO, MPEATIOYTUTENHHO
BOJIHAs] KOMITO3UIIMSI CBSI3YIOLIETO, UCTIOJIb3yeMasi B COOTBETCTBUU C HACTOSLIMM M300pETEHUEM,
KpPOMeE TOTO, COAEPIKUT IOMOJHUTENbHBIA KOMIIOHEHT (iv) B Gopme omHOro wiu Oojiee areHTOB
COYETaHUs], TAKUX KaK OpraHO(yHKIHOHAJIbHbBIE CHUJIAHBI.

B onHOM BapuaHTe OCYLIECTBJICHUS KOMIIOHEHT (1v) BBIOpAaH U3 TPYIIIbI, COCTOSIIEH W3
OpraHoQyHKIIHOHAJIbHBIX ~ CHJIAHOB,  TaKHX  KaKk  MEPBUYHBIA  WJIM  BTOPHYHBIN
aMUHO(YHKIIMOHAIM3UPOBAHHBIE CHIIAHBI, SITOKCH(YHKIIHOHATM3UPOBAHHBIE CUJIAHBI, TAKHUE KaK
NOJIMMEPHBIE WITH OJIUTOMEPHbBIE SMOKCH(YHKITHOHATM3UPOBAHHBIE CHUJIaHBbI,
MeTaKpUIaTQyHKIIMOHAIM3UPOBAHHbIE CHIIAHBI, aJKHI- H  apui(QyHKIHOHAIU3UPOBAHHBIE
CHIIaHbI, MOYeBHHA-(YHKIIMOHATU3UPOBAHHbIE CHIIAHBI WK BUHHI(YHKIIMOHATH3UPOBAHHbIE
CHJIaHbI.

B onHOM BapuaHTe OCYIIECTBICHHS KOMITO3HUIIHSI CBSI3YIOINErO, MPEATIOYTHTENBHO
BOJ{HAs] KOMITO3UIIMSI CBSI3YIOIIETO, UCIIOIb3yeMasi B COOTBETCTBUHU C HACTOSIIIUM H300pETEHHEM,
JOTOJHUTEIPHO COMEPKUT KOMMOHEHT (V) B (opmMe OAHOro wuin 0ojiee KOMITOHEHTOB,
BBIOPAHHBIX U3 IPYIIIbI, COCTOSIIEH U3 aMMHaKa, aMHHOB HJTH JIFOOBIX UX COJIEH.

bbuto 00Hapy KeHO, YTO BKJIFOUYEHHE aMMHAaKa, AMUHOB UJIH JIFOOBIX MX COJIEH B KAUeCTBE
JOTIOJTHUTEJIBHOTO KOMIIOHEHTa MOKET OBITh, B HACTHOCTH, TIOJIE3HBIM, KOTZla B KOMITOHEHTE (1)

UCIIOJIB3YKOTCA  OKHCJICHHBIC JIMTHUHBI, MIPUYCM OKHUCJIEHHBIM JIUMTHUH He noaBEpraics
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OKHCJICHUIO B IPUCYTCTBUH aMMHAKA.

B onHOM BapuaHTe OCYIIECTBJIEHHUS KOMITO3ULIMS CBSI3YIOMIETO, MPEANIOUYTHTEIBHO
BOJIHAsI KOMITO3ULIKS CBSI3YIOIIETO, UCTIONb3yeMasi B COOTBETCTBHH C HACTOSIIIUM U300peTEeHHEM,
JOTIOJIHUTEIBHO CONEPIKHUT OTIOJHUTENbHBIM KOMIIOHEHT B (JOpME MOYEBHHBI, B YaCTHOCTH, B
komuectBe oT 5 1o 40 macc.%, TakoMm kak ot 10 go 30 macc.%, ot 15 no 25 macc.%, B pacuere
Ha CYXYyI0 Maccy KOMITIOHEHTa (1).

B onHOM BapuaHTe OCYIIECTBJCHHS KOMITO3UIUS CBSI3YIOIIEro, MPEANOYTHTEBHO
BOJIHAsI KOMITO3ULIKSI CBSI3YIOIIErO, UCIIOJIb3yeMasi B COOTBETCTBUU C HACTOSIIIUM U300pETEHUEM,
KpPOMeE TOT'O, CONEPKUT IOMOTHUTEbHbIM KOMIIOHEHT B (JOpMe OIHOTO MU OoJiee YrieBOIOB,
BbIOPAHHBIX U3 TPYIIIbL, COCTOSIIEH M3 caxapo3bl, BOCCTAHABIIMBAIOIIUX CaXapOB, B YACTHOCTH,
JEKCTPO3bI, TIOJUYTIIEBOJOB U UX CMECEH, MPEANOYTHTEIbHO TeKCTPUHOB M MAJIbTONEKCTPUHOB,
0oJjiee MPeaOYTUTENBHO TIIFOKO3HBIX CUPOIIOB U 00Jiee MPEATIOYTHTENHEHO TIIFOKO3HBIX CHPOIIOB
¢ nokasareneM skBuBajeHTa AekcTpo3bl DE ot 30 no menee 100, Takum kak DE = 60 no menee
100, nanpumep, DE = 60-99, nanpumep, DE = 85-99, nanpumep, DE = 95-99.

B onHOM BapuaHTe OCYIIECTBICHHS KOMITO3UIUSI CBSI3YIOLIETO, MPEANOYTHTEBHO
BOJIHAsI KOMITO3ULIUSI CBSI3YIOIIETO, UCIIONIb3yeMasi B COOTBETCTBUH C HACTOSIIIUM U300pETEHUEM,
KPOME TOTO, CONEPKUT IOMOTHUTEIbHBIA KOMIIOHEHT B (JOpMe OZHOTO WU OoJiee YIIeBOIOB,
BbIOPaHHBIX M3 TPYIIbL, COCTOSILIEH M3 Caxapo3bl M BOCCTAHABJIMBAIOIINX CaXxapoB, B
KoJimuecTBe oT 5 1o 50 macc.%, Takom kak oT 5 mo menee S0 macc.%, Takom kak ot 10 mo 40
macc.%, TakoM kak oT 15 1o 30 macc.%, B pacuere Ha CyXyI MacCy KOMITOHEHTa (1).

B KOHTEKCTe HACTOALIEr0 HM300PETeHMsT KOMIO3ULIUS CBSI3YIOIIErO C COAep KaHHEM
caxapa 50 macc.% wiu Oonee B pacueTe Ha OOIIYIO CYXYK MAacCy KOMIIOHEHTOB CBSI3YIOLIETO
CUMTAETCS CBSI3YIOIIMM Ha OCHOBE caxapa. B KOHTEKCTe HACTOSILIErO U300PETEHUST KOMITO3UIIUS
CBSI3YIOIEro, MMErIasi copepanue caxapa menee 50 macc.% B pacuere Ha OOLIYIO CYXYIO
MacCy KOMIIOHEHTOB CBSI3YIOIIErO, CYMTAETCSI CBA3YIOLIMM HE Ha OCHOBE caxapa.

B onHOM BapuaHTe OCYINECTBJICHHS KOMITO3UIUSI CBS3YIOIIErO, MPEANOYTUTETHHO
BOJIHAsI KOMITO3ULIUS CBSI3YIOIIETO, UCTIONIb3yeMasi B COOTBETCTBUH C HACTOSIIIUM U300pETEHUEM,
KpOMe TOTO, COAEPKHUT JOIMOJHUTENbHBII KOMIIOHEHT B (opMe onxHOoro wimm Oonee
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, KOTOPbIE HAXONATCA B (OpME HEUOHHBIX W/MJIM HMOHHBIX
SMYJIBIAaTOPOB, TAKUX KaK TMOJHOKCHATWICHb! (4) NaypuioBbIi 3pup, TaKUX KaK COEBBIM
JICIIUTHH, TAKUX KaK JOACLMIICYJIb(AT HATPHSI.

B omHOM  BapuaHTe  OCYLIECTBJICHHsS  BOJHAs  KOMITO3WULUS  CBSI3YIOIIETO,
MPEINOYTUTENIbHO BOJIHAS KOMITO3ULIMSL CBS3YIOINEro, HCIHOJIb3yeMasi B COOTBETCTBUU C
HACTOSALIUM U300pETEHNEM, COJEPIKHT:

- KOMITOHEHT (1) B popMe OIHOro UM OoJiee OKUCIEHHBIX aMMHAKOM JIMTHHHOB C
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comepskaHueM rpynn kapoonosoit kuciaotel ot 0,05 mo 10,0 mmons/T, Takum kak ot 0,1 mo 5
MMOJTB/T, TakuM Kak oT 0,20 no 1,5 mmonb/t, Takum kak ot 0,40 1o 1,2 MMOJb/T, TAKUM KaK OT
0,45 no 1,0 MmMonb/T, B pacdyere Ha CyxXyl0 Maccy KOMIOHeHTa (1),

- KOMIOHEHT (11) B popme oHOTro miin OoJiee CIINBAIOLINX areHTOB, BHIOPAHHBIX U3
0eTa-ruApOKCHANIKWIAMUIHBIX CIIUBAIOLINX AareHTOB H/MJIM OKCAa30JIMHOBBIX CIIHMBAIOIIIX
areHToB, W/WIM INpPEACTaBJseT COOOH OAMH MM Oojee CIIMBAIOIIMX areHTOB, BBIOPAHHBIX U3
TPYIIBL, COCTOSALIEH M3 MHOTO(QYHKLMOHAJBHBIX OpPraHUYECKMX AaMHHOB, TaKHX Kak
aJIKAHOJIAMHH, THAMUHOB, TAKHX KaK 'eéKCaMETHJIIMAMUH, TPUAMHUHOB,

- KOMIIOHEHT (iii) B ¢opMe ogHOro uian 0ojiee MONMATIICHIJIMKOICH CO CpemHen
MOJIeKyJisipHO# Maccoit ot 150 no 50000 r/monb, B wactHocTH, OT 150 no 4000 r/mounb, Gonee
KOHKpeTHO oT 150 mo 1000 r/mosp, mpeamourutensHo ot 150 mo 500 r/mons, Oonee
npeanoututenbHo oT 150 no 300 r/monb, wam oamH WM Ooyiee MOJMATHIIEHTIIMKOJEH CO
cpenHei mosekysipHoi mMaccoi ot 4000 no 25000 r/momnb, B wactHocTH, oT 4000 mo 15000
r/mMoub, Oonee kKoHKpeTHO oT 8000 no 12000 r/mMoJb;, MPH 3TOM MPENNOYTHTEIBHO KOMITO3HLIUS
CBSI3YIOILETO, MPEANIOUTUTENBbHO BOAHAS KOMITO3UIMS CBS3YIOIIETO, CONEPIKUT KOMIOHEHT (ii) B
konuuectse oT 1 1o 40 macc.%, Takoe kak ot 4 10 20 macc.%, ot 6 1o 12 macc.%, B pacuere Ha
CyXyl Maccy kommnoHeHTa (1), u (ili) mnpucyrctByer B konmdectee ot 0,5 mo 50,
NPEANOYTUTENBHO OT 2,5 no 25, OGonee mpeamouturenbHo oT 3 g0 15 macc.%, B pacuere Ha
CYXYIO0 Maccy KOMIOHEHTa (1).

B onHOM BapuaHTe OCYLIECTBIEHMs KOMITO3UIMS CBS3YIOILEro, MPEeNNOYTHTEIbHO
BOZHAsI KOMITO3HMLIUS CBSI3YIOIIETro, HCIOIb3yeMasi B COOTBETCTBUU C HACTOSILITUM H300pETEHHEM,
COIEPIKUT

- KOMIIOHEHT (1) B (hopMe OTHOTrO mjM OoJiee OKHUCIEHHBIX aMMHAKOM JIMTHUHOB C
conepskaHueM rpymn kapOoHoBoit kuciotel oT 0,05 no 10 mmonb/r, Takum kak ot 0,1 mo 5
MMOJIB/T, TakuM Kak oT 0,20 no 1,5 mmounb/t, Takum Kak ot 0,40 1o 1,2 MMOJIB/T, TAKUM KakK OT
0,45 no 1,0 MMoB/T, B pacdyere Ha CyXyr Maccy KOMIOHeHTa (1);

- KoMMioHeHT (iia) B opme omHoro uimm Oosnee MOnu(UKATOPOB, BHIOPAHHBIX W3
STIOKCUAMPOBAHHBIX MaCeJl HA OCHOBE TPUTIIHLIEPHIOB KUPHBIX KHUCIIOT.

B ongHOM BapmaHTe OCYLIECTBICHHS KOMITO3ULMS CBSI3YIOIIEro, MPEATIOYTUTENHBHO
BOJIHAsI KOMITO3ULMS CBSI3YIOLIETO, UCIOb3yeMasi B COOTBETCTBUHU C HACTOSIIIUM H300pETEHHEM,
COIEPIKHT

- KOMTIOHEHT (1) B (popme omHOro Uitk GoJiee OKUCIICHHBIX aMMHAKOM JINTHHHOB CO
CpPEeIHUM COIEep’KaHUEM TPyHH KapOOHOBOW KHCJOTBI, COCTAaBJSIFOIINM Oosee 1,5 rpymm Ha
MaKpOMOJIEKYJTly KOMITIOHEHTa (1), TaKuM Kak Oosee 2 Tpymm, TakuM Kak bosee 2,5 rpym,

- KOMIIOHEHT (11) B popme oHOro mitn OoJiee CIINBAIOIIUX areHTOB, BHIOPAHHBIX U3
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OeTa-ruipOKCHANIKIIIAMUIHBIX ~ CIIMBAIOIIUX AreHTOB W/WIM OKCA30JMHOBBIX CIIMBAROIIUX
areHTOB, W/WJIM TIPENCTaBysAeT cOOOH OAMH WM OoJiee CIIMBAIOLIMX AreHTOB, BBIOPAHHBIX M3
IPYIBL, COCTOALIEH M3 MHOTOQYHKLHMOHAJBHBIX OpPraHUYECKMX AaMHHOB, TaKUX Kak
aJIKAHOJIAMHH, IMAMHHOB, TAKUX KaK '€éKCaMETUJIIUAMHIH, TPHAMHHOB,

- KOMIOHEHT (iii) B ¢opMe OgHOro wiH 0ojiee MONUITHICHIJIMKOJIeH CO CpeaHei
MOJIeKyJIIpHOH Maccor ot 150 o 50000 r/momnb, B wactHOCcTH, OT 150 no 4000 r/monb, Oonee
KOHKpeTHO oT 150 mo 1000 r/mosb, mpeamourutensHo ot 150 mo 500 r/monb, OGonee
npeanoututesibHo oT 150 no 300 r/mMosb, WM OFHOTO WM OoJiee TOMMATHUIICHTIIMKONIEH CO
cpenHeit MosekyJsipHoi mMaccoi ot 4000 no 25000 r/monb, B wactHocTH, oT 4000 mo 15000
r/mMoub, Oonee kKoHKpeTHO oT 8000 no 12000 r/mMoJb; MpH 3TOM MPEINOYTHTEIBHO KOMITO3ULHS
CBSI3YIOILET0, MPEANOYTUTENbHO BOAHAS KOMITO3ULIHS CBSI3YIOIIErO, COAEPKUT KOMITOHEHT (ii) B
koimuectse oT 1 10 40 macc.%, Takom kak ot 4 10 20 macc.%, ot 6 no 12 macc.%, B pacuere Ha
CyXyl Maccy kommoneHTa (i), u (ili) mnpucyrcrByer B kommdectBe ot 0,5 mo 50,
NPEANOYTUTENBHO OT 2,5 mo 25, Oonee mpeamodturesnsHO oT 3 go 15 mace.%, B pacuere Ha
CYXYIO Maccy KOMIOHEHTa (1).

B ongHOM BapmaHTe OCYLIECTBICHHMS KOMITO3UIHS CBSI3YIOILETO, MPENNOYTHTEIBHO
BOJ{HAsI KOMITO3ULIMS CBS3YIOLIETO, UCMOIb3yeMasi B COOTBETCTBUU C HACTOSALIMM M300pETEHUEM,
COIEPIKUT

- KOMIIOHEHT (1) B popmMe oHOro uin 0oJiee OKUCIICHHBIX aMMHAKOM JINTHUHOB CO
CPemHUM COIep’KaHHeM TIpynn KapOOHOBOI KHCJIOTBI, COCTAaBISIOIUM Oojee 1,5 rpymm Ha
MaKpOMOJIeKyJly KOMIIOHeHTa (1), TakuM Kak Oosiee 2 TpyI, TakuM Kak Oonee 2,5 rpym,

- KOMIOHEHT (iia) B ¢opme omHOro miau Oosiee MOAU(PUKATOPOB, BHIOPAHHBIX U3
STIOKCUAMPOBAHHBIX Maces Ha OCHOBE TPUTIHLIEPUIOB JKUPHBIX KHUCIIOT.

B ongHOM BapwaHTe OCYLIECTBJICHHS KOMITO3UIHS CBSI3YIOILETO, MPEeNNOYTHTEIbHO
BOJIHAsI KOMITO3UIIHS CBSI3YIOLIETO, UCMOJIb3yeMasi B COOTBETCTBUU C HACTOSLIMM H300pETCHUEM,
COCTOMT I10 CYIIECTBY U3

- KoMIIOHeHTa (1) B (hopMe OTHOTO Tk O0Jiee OKUCIIEHHBIX JIUTHUHOB;

- KoMToHeHTa (i1) B (hopMe OHOTO MK OOJiee CITMBAIOIINX areHTOB,

- KoMroHeHTa (ii1) B popme ogHoro miu 6onee miacTupukaTopos;

- komrnioHeHTa (iv) B (opme omHOro miam Oojiee areHTOB COYETAHUs, TAKHX Kak
opraHo()yHKIIHOHAJIbHbIE CHJIAHBI,

- HeoOsi3aTeIbHO KOMIIOHeHTa B (opme omgHoro wim Oojee COSAMHEHHI,
BBIOPAHHBIX U3 IPYIIIbI AMMHAKa, aMHHOB HUJTH JIFOOBIX UX COJIEH;

- HeoOs13aTeIbHO KOMITOHEHTA B (JOpMe MOYEBHHBL,

- HeoOs3aTeIbHO KOMIIOHEHTa B (opme Oojee peakIMOHHOCTIOCOOHBIX —HITU
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HEPEaKIMOHHOCIIOCOOHBIX CHITHKOHOB;

- HeoOs13aTeIbHO YIJIEBOJOPOIHOIO MACIa;

- HeoO0s13aTeTbHO OHOTO WK 00JIee MOBEPXHOCTHO-aKTHBHBIX BEIECTB,;

- BOJIBL

B ongHOM BapwaHTe OCYLIECTBICHHS KOMITO3HUIMS CBSI3YIOILETO, MPENNOYTHTEIbHO
BOJIHAs] KOMITO3UIIMS CBSI3YIOLIET0, HUCTOJb3yeMasi B COOTBETCTBUU C HACTOSILIUM H300pETEeHHEM,
COCTOUT I10 CYIIECTBY U3

- KoMmroHeHTa (i) B hopMe oHOTO Uitk O0Jiee OKUCIIEHHBIX JTUTHUHOB,

- KoMIoHeHT (iia) B opme omHoro uiau Oosnee MOmu(PUKATOPOB, BHIOPAHHBIX W3
SMOKCUAMPOBAHHBIX MACE)l HA OCHOBE TPUTIHIIEPHIIOB KUPHBIX KHUCIIOT,

- kommoHeHTa (iv) B (opme omHOro miam Oojiee areHTOB COYETAHUs, TAKHX Kak
opraHo(yHKI[HOHAJIbHbIE CHJIAHBI,

- HeoOs3aTelbHO KOMIIOHeHTa B (opme omgHoro wim Oojee  COSAMHEHHI,
BBIOPAHHBIX U3 IPYIIbI aMMHAKa, AaMHHOB HJTH JIFOOBIX UX COJIEH;

- HeoOsI3aTeIbHO KOMITOHEHTA B (hOpMe MOYEBHHBI,

- HeoOs3aTelbHO KOMIIOHEHTa B (opme Oojiee peaKIIMOHHOCTIOCOOHBIX —HIJTH
HEPEaKIHMOHHOCIIOCOOHBIX CHIINKOHOB;

- HeoOs13aTeIbHO YIJIEBOJOPOIHOIO MACIa;

- HeoO0s13aTeIbHO OHOTO WK O0JIee MOBEPXHOCTHO-aKTHBHBIX BEIECTB,;

- BOJIBL

Cnoco6 U3roToBJIeHUS U3AEJIUS U3 MHHEPAJIBHOT0 BOJIOKHA

Uznenue W3 MHHEPATBPHOTO BOJIOKHA MO HACTOSIIEMY H300PETEHUIO TMOJIy4arT C
MIOMOIIBIO OOIIENPUHATOrO CIIoco0a M3TOTOBJIEHUST U3AEIHS U3 MUHEPAJIBHOTO BOJIOKHA MyTEM
CBSI3bIBAHUS MHHEPAJIbHBIX BOJIOKOH KOMIIO3HIIKEH CBsA3yroiero. COOTBETCTBEHHO, U3MEIHE U3
MHHEPAJILHOTO BOJIOKHA [0 HACTOSINEMY H300PETEHUIO MPEANOYTUTENLHO MONYYarT C
MOMOIIBIO CIIOC00a, KOTOPBINA BKIIFOYAET CTaIUM KOHTAKTHPOBAHUS MUHEPAbHBIX BOJOKOH C
HEOTBEPKIAECHHON U MPEANOYTUTEIbHO BOAHON KOMIIO3ULMEN CBS3YIOLIEro, COAep Kallell OnuH
wii Oojiee OKHCJEHHBIX JIMTHUHOB. B NPEANOYTHUTENIbHOM BapHaHTE OCYIIECTBIIEHUS
HEOTBEP KIAEHHASI U TIPEANOYTUTENLHO BOHAS KOMITO3HIIUS CBSI3YFOIIEr0 COAEPIKUT

- KOMTIOHEHT (1) B (hOopMe OTHOTO I OOJiee OKUCICHHBIX JINTHUHOB,

- KOMIIOHEHT (i1) B (hopMe OTHOTO Mk O0Jiee CITUBAIOIINX areHTOB,

- HeoOs13aTeTbHO KOMIOHEHT (111) B popme omHOro mim OoJjiee miacTU(PUKATOPOB.

OTBepxaeHue

HeoTBepkneHHass KOMITO3HUIIMSI CBSI3YIOINErO B NPEALISCTBEHHUKE M3IEIUS U3

MUHEPAJIBbHOI'O BOJIOKHA, TAKOM KaK IMOJIOTHO, B KOTOPOM MUHEPAJIbHBIC BOJIOKHA HAXOOATCS B
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KOHTAaKT€ C KOMITO3MIMEH CBS3YIOLIEro, OTBEPXKAAETCSI B pe3yJbTaTe XHUMHUYECKOH W/Hiu
¢$u3nUecKoil peaky KOMIIOHEHTOB CBSA3YIOLIETO.

B opHOM BapuaHTe OCYINECTBJICHHUS OTBEP:KICHHE IPOUCXOAUT B YCTPOUCTBE IJIA
OTBEPKIAECHUS.

B ogHOM BapuaHTe OCYLIECTBIECHUs OTBEPKACHUE NPOBOAAT Npu Temnepartype ot 100 go
300°C, Takoii kak 170-270°C, takoii kak 180-250°C, Takoii kak 190-230°C.

B onHOM BapuaHTe OCYINECTBJIEHUS] OTBEPXKAECHUE MPOUCXOAUT B OOBIMHOHN CYIIMIIBHON
TeYu JIJIsl MPOU3BOMCTBA MUHEPAJIbHON BaThl, paboTatoieii npu temmneparype ot 150 mo 300°C,
takoi kak ot 170 no 270°C, Takoi kak ot 180 mo 250°C, Takoii kak ot 190 no 230°C.

B onHOM BapuaHTe OCYILIECTBIEHUS OTBEPXKICHUE IPOUCXOAUT B TeUeHUE BpeMeHu oT 30
cexyHA 10 20 MUHYT, Hanpumep, oT 1 ao 15 munyT, Hanpumep, ot 2 10 10 MUHYT.

B Tunu4HOM BapuaHTe OCYILECTBJIEHUs OTBEPKICHHE MPOUCXOAUT MPU TEMIEPaType OT
150 no 250°C B Teuenue BpeMeHu ot 30 cexyH A0 20 MUHYT.

IIpouecc oTBep:kAEHUS MOXKET HAYMHATBCS Cpa3y IOCJIE HAHECEHHUs CBSI3YIOLIEro Ha
BOJIOKHA. OTBepXKJeHUE OINpeneseTcsl Kak MPOoLecC, NMPU KOTOPOM KOMIIO3HLIUS CBSI3YIOLIETO
noaBepraercsi (U3NYECKOW W/MIM XUMHUYECKOW peakuuH, KOTopas B CIy4dae XHUMHYECKOM
peakuuy OObIUMHO YBEINYHBAET MOJIEKYJIIPHYIO MAcCy COCIUHEHUH B KOMITO3ULIMU CBSI3YIOINETrO
U T€M CaMbIM YBEJIMYMBAET BSI3KOCTh KOMIIO3MLIMU CBS3YIOINEro, OOBIMHO 1O TeX MOp, KOorma
KOMITO3ULIUSL CBSI3YIOILErO JOCTUTHET TBEPIOIO COCTOSHMUSL.

B onHOM BapuaHTe OCYLIECTBJIEHUS MPOLIECC OTBEPKACHHUS] BKIIOYAET CYLIKY IOJ
nasieHueM. JlaBieHne MoXeT ObITh MPUJIOKEHO MyTeM NMPOAYBKH BO3AYXOM MM Ta30M CMECH
MHUHEPAJIbHBIX BOJOKOH U CBSI3YIOLIETO.

N3penue U3 MUHEPAIBHOTO BOJIOKHA B COOTBETCTBHHU € HACTOSIIIIUM H300peTeHHeM

Hacrosimmee wu300peTeHre HAmMpaBIeHO HA W3IEIHEe W3 MHHEPATBHOIO BOJIOKHA,
cozep:kallee MUHEpaIbHbIE BOJIOKHA, HAXOSALINECS B KOHTAKTE C OTBEPKACHHON KOMITO3ULIMEH
CBSA3YIOLIErO, KaK ONMUCAHO BBILIE, T.€. HAXOAAIIHMECS B KOHTAKTE C OTBEPKAEHHBIM CBS3YIOIIUM,
MOJIyYEHHBIM B PE3yJIbTATE OTBEPKACHHSI KOMIIO3ULUH CBSI3YHOLIErO, MPEANOYTUTENBHO BOJHON
KOMITO3HLIMH CBSI3YIOINEro, OMUCAHHOM BBILIE.

Hcnonp3yemble  MUHEpalbHbIE BOJOKHA MOTYT TMPEACTaBISATH CcOOOH  JroObIe
UCKYCCTBEHHbIE CTekJoBHIHbIe BOJOKHa (MMVF), crekisiHHBIE BOJIOKHA, KEpaMHYECKHE
BOJIOKHA, 0a3aJIbTOBBIE BOJIOKHA, IIJIAKOBBIE BOJIOKHA, KAMEHHBIE BOJIOKHA, BOJIOKHA U3 TOPHBIX
NopoA U JApyrue. DTH BOJIOKHA MOTYT TPUCYTCTBOBaTb B BHUAE H3Ienuss B (OpMe BaThl,
HaIpuMep, B BUE U3AENUs U3 KAMEHHOW BaThl.

KoMnosunusi BoJIOKHA/paciuiasa

HckyccTtBenHble crekynoBuaHble BosokHa (MMVF) moryT umers mo0oi moaxonsimuit
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OKCHJIHBII cocTaB. BOJOKHA MOTYT MpencTaBisiTh COOOU CTEKJISTHHBIE BOJIOKHA, KEPAMHUYECKHE
BOJIOKHA, Oa3aJibTOBBIE BOJIOKHA, IIJIAKOBBIC BOJIOKHA HJIM BOJIOKHA W3 TOPHBIX IMOPOA, WJIH
KaMEHHbIC BOJIOKHA. BOJIOKHA MPeAnOYTUTENIbHO OTHOCSITCS K THUIAM, IIHPOKO U3BECTHBIM Kak
BOJIOKHA M3 TOPHBIX MOPOJ, KAMEHHbIE WJIHM LIIAKOBbIE BOJOKHA, HanOoyiee MPEArOYTHTEIBHO
KaMEHHbBIE BOJIOKHA.

KameHHbIe BOJIOKHA OOBIMHO COAEPIKAT CIAETYIOIINUE OKCUIBI B MACCOBBIX MPOLICHTAX:

SiOz: o1 30 mo 51

CaO: ot 8 o 30

MgO: ot 2 oo 25

FeO (Bxmouas Fe;03): ot 2 no 15

Na;O0+K>0: ne 6onee 10

CaO+MgO: ot 1010 30

B npeanouturensHbIX BapuaHTax ocyuiectsieHus MMVE umeroT crenyromue ypoBHU
COJIEp KaHUSI JIEMEHTOB, PACCUUTAHHBIE KAK OKCUIBI, B Macc.%:

Si0;: mo menbieit mepe 30, 32, 35 unm 37; He Gonee 51, 48, 45 wu 43

Al>Os3: o menbieli mepe 12, 16 wiun 17; ve 6onee 30, 27 wnu 25

CaO: mo menbieit mepe 8 win 10; He 6osee 30, 25 wu 20

MgO: no menbIei Mepe 2 wiu 5; He 6omee 25, 20 wm 15

FeO (Bxirouast Fe;O3): mo menbeit mepe 4 wnu 5; vHe 6onee 15, 12 nmm 10

FeO+MgO: no menbiieit mepe 10, 12 unu 15; ne 6onee 30, 25 wnu 20

Na,O+K>O: Honb uii o MeHbInel mepe 1; He 6osee 10

Ca0O+MgO: no mensiueit mepe 10 wmu 15; He 6onee 30 wmn 25

TiO,: HONb UM MO MeHbinel Mepe 1; He Oonee 6, 4 wnu 2

TiO2+FeO: no menbei Mepe 4 wnu 6; He Oonee 18 wm 12

B>0Os: HONb Win o MeHblIel Mepe 1; He Oonee S uin 3

P»0s: HONb WM IO MeHblIel Mepe 1; He Gonee 8 numm 5

ApyTHe: HOJIb WK 1O MeHbInel mepe 1; He Oonee 8 wm 5

MMVF, H3roTOBJIEHHBbIE C TMOMOIIBI CHocoda MO H300PETEHUI0, MPENNMOYTHTEIBHO
UMEIOT cocTaB B Macc.%:

SiO2 ot 35 mo 50

A1203 or 12 a0 30

TiOz pa(e] 2

Fe;Os or3 mo 12

CaO ot 571030

MgO no 15
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Na;O or0pno 15

K:O or0Onols

P,0Os no3

MnO no3

B»03 mo3

Jpyroit npegnoururensHelii cocraB s MMVF npencrasnser coboil cnenyromui, B
macc.%:

Si02 ot 39 o 55%, npennouTtuTeabHO OT 39 10 52%

Al203 ot 16 o 27%, npennoututenbHo ot 16 1o 26%

CaO ot 6 no 20%, npennoututeabHO OT 8 10 18%

MgO ot 1 no 5%, npennourutensHo ot 1 10 4,9%

NaxO ot 0 no 15%, npeanoururenpHo oT 2 10 12%

K20 ot 0 no 15%, npennoururensHo ot 2 10 12%

R>0 (Na;0 + K;0) ot 10 o 14,7%, npeanoururensHo ot 10 mo 13,5%

P20s ot 0 1o 3%, npeanoururensHo ot 0 1o 2%

Fe»0s (Bcero xenesza) ot 3 no 15%, npennoururensHo ot 3,2 1o 8%

B20s3 ot 0 1o 2%, npeanouturensHo ot 0 10 1%

TiOz ot 0 no 2%, npennoururensHo ot 0,4 1o 1%

npyrue ot 0 o 2,0%

CTexJIsiHHbIE BOJIOKHA OOBIYHO CONEPIKAT CIEAYIOLINE OKCUIbI B MACCOBBIX MPOLICHTAX:

Si0z: ot 50 o 70

Al;03: ot 10 o 30

CaO: ne 6onee 27

MgO: He 6onee 12

CTexysiHHbIE BOJIOKHA TaKXK€ MOTYT COIEPKaTh CIEAYIOLIHME OKCHIBl B MAaCCOBBIX
NPOLIEHTAX:

Na,O+K>0: ot 8 no 18, B wactaoctu, Na,O+K,0 6ospbie, uem CaO+MgO

B»20s: ot 3 nol2.

HekoTopble KOMITO3ULINU CTEKJITHHOTO BOJIOKHA MOTYT conepskath Al,O3: menee 2%.

[Monxomsimue cnocoObl OPMHUPOBAHHUS BOJOKHA U MOCJIEAYIOIINE CTAINH U3TOTOBICHHUS
U3IeNUsT U3 MHHEPAJIBbHOIO BOJIOKHA SIBJISIFOTCS CIIOCOOAMH M3BECTHOTO YPOBHs TexHUKH. Kak
NPABUJIO, CBS3YIOIIEE PACHbULIIOT Cpasy nociie GUuOpHUIMpPOBaHIS MUHEPAILHOTO PacIulaBa Ha
HAXOJSIIMECs] B BO3/yXe MUHEpAJIbHbIE BOJOKHA. BOMHYIO KOMITO3MLMIO CBSA3YIOLIETO OOBIYHO
HaHOCAT B kosuyecTBe OT 0,1 no 18%, nmpeanoururensuo ot 0,2 10 8% mo macce uzaenus us3

CBsAA3AaHHOI'O MUHEPAJIBHOI'O BOJIOKHA B PACUCTE HAa CYyXO€ BELCCTBO.



27

ITonoTHO M3 MMHEPATBPHOTO BOJIOKHA C TIOKPBITHEM, HAHECEHHBIM PACIIBIICHUEM, OOBIYHO
OTBEPXKJAIOT B MEUU ISl OTBEPXKIEHUs NMOTOKOM ropsiuero Bosayxa. Ilotok ropsdero Bosmyxa
MOXeET OBbITh HampaBlieH Ha TNOJOTHO W3 MHHEPAJbHOIO BOJOKHA CHHU3Yy, CBEPXy WIH C
YepeAyOLUXCs HAITPABJICHUH B XapaKTePHBIX 30HAX M0 AJUHE €Ul OTBEePKICHUS.

Kak mpaBuiio, meub oTBepikaeHus padboTaer npu Temmepatype ot npumepHo 150°C no
npumepHo 300°C, takoit kak ot 170 no 270°C, Takoii kak ot 180 no 250°C, Takoii kak ot 190 no
230°C. OObIMHO BpeMsi HaxXOKACHHUS B MEYH OTBep:kIaeHHsi cocraBisier oT 30 cekyHn mo 20
MHHYT, Takoe Kak oT 1 10 15 munyT, Takoe kak oT 2 10 10 MUHYT, B 3aBUCUMOCTH, HAIIPUMEP, OT
TJIOTHOCTY U3AENUS.

B TunuyHOM BapuaHTe OCYLIECTBJIEHUS W3AeNHe W3 MHUHEPaJbHOIO BOJIOKHA I10
HACTOsIeMy H300peTeHHI0 OTBep:knarT npu Temmneparype or 150°C mo 250°C B TeueHue
BpemeHu oT 30 cexyHa 10 20 MUHYT.

ITpn HEOOXOAMMOCTH IOJIOTHO M3 MHHEPAJIBHOI'O BOJIOKHA MOXET OBITh MOIABEPTHYTO
npumaHuio GopMbl mepen OTBep)kKAeHHeM. M3nenne M3 CBA3aHHOTO MHHEPAJIBHOTO BOJIOKHA,
BBIXOJSIIIEE W3 TEYH Ul OTBEP)KACHHUS, MOXKET OBITh pa3pe3aHo A0 JKENaeMOro pasmepa,
Hanpumep, B Gopme MaTa.

B npeanouTuTensHOM BapuUaHTE OCYINECTBIEHUS H3JENN€ U3 MUHEPAJIbHOTO BOJIOKHA B
COOTBETCTBHUH C HACTOSALIUM H300pETEHHEM IMPENCTABIsAET COOON TEIION30JSILIMOHHOE U3/IeNHUE.
Wznenve W3 MHUHEPAJbHOrO BOJIOKHA TNPEANOYTUTENBHO HMeeT (OopMy IpenBapUTEIbHO
copMupoBaHHOH ceKLuH TPyObl, MPOIINBHOIO MaTa WU TUTHTBL

B npeanouTuTensHOM BapuUaHTE OCYINECTBICHMs M3AENNE U3 MUHEPAJIBHOIO BOJOKHA B
COOTBETCTBUH C HACTOSILIUM H300peTeHHeM MMEeeT TOJIIIUHY B Auana3one ot 20 mm g0 500 mwm,
npeanoutuTeabHo oT 30 mm 1o 300 mm, Hampumep, oT 50 MM go 150 MM, mpu 3TOM, Kak
NPABUJIO, U3JIEJINE U3 MUHEPAJIBHOTO BOJOKHA MMeeT hopMy JTuCTa.

Uznenuss M3 MHUHEPAJbHOTO BOJOKHA B COOTBETCTBUM C HACTOSIIUM HM300pETeHHEM
OOBIYHO UMEIOT IUIOTHOCThL B AauamnasoHe or 6 o 250 Kr/M3, npeanoytutenapbHo ot 20 go 200
kr/M°. M3nenusi U3 MUHEPAIbHOTO BOOKHA OObIMHO MMEOT noTepu npu npokanupanuu (LOI) B
nuanaszone ot 0,25 mo 18,0% wumu ot 0,3 go 18,0%, mpeanoururensuo ot 0,5 no 8,0%. B
NPEANOYTUTENILHOM BapUaHTe OCYLIECTBIEHHUS W3JeNe M3 MHUHEPaJbHOrO BOJOKHA HMEeT
norepu mpu npokamuBanuu (LOI) or 0,25 no 8,0% wmmm or 0,3 no 8,0%, Oonee
npennoyTuTensHo oT 0,25 1o 6,0%.

IIpumeneHnne u3ageusi U3 MHUHEPAJIBbHOI0 BOJOKHA B COOTBETCTBMH € HACTOSIIIUM
u3o00peTeHneM

IIpuMeHeHre B COOTBETCTBUH C HACTOSIIUM H300pPETEHHEM HU3AENHUs U3 MUHEPAJIbHOTO

BOJIOKHAa HaIpaBJICHO Ha BbICOKOTEMIICPATYPHOC TIPHUMEHCHUC. BbICOKOTeMHepaTypHOG
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IIPUMEHEHNE B HACTOALIEM [IOKYMEHTE O3HAa4aeT NPUMEHEHHE HU3JeIusl U3 MUHEPAJIbHOIO
BOJIOKHA INpHU Temnepatype no Menbiuell mepe 300°C, mpeanouTUTENbHO MO MEHbIIEH Mepe
400°C, Takoii kak o menbliel mepe 450°C u/unu no 700°C.

CoOTBETCTBEHHO, H300pETeHHE TakXKe OTHOCUTCS K TIPUMEHEHUIO W3JeNus U3
MHUHEPAJIbHOIO BOJIOKHA, COIAEPIKALer0 MHUHEpaJbHbIE BOJIOKHA, CBA3aHHBIE OTBEPIKIECHHOU
KOMIIO3ULIMEH CBSA3YIOLIEro, NMPUYEM HEOTBEP)KAEHHAs KOMIIO3MLMS CBSA3YIOILErO COAEPIKUT
omnuH wiu Oojiee OKHCJIEHHBIX JIMTHUHOB, TpH TemiepaType 1o MeHbiiedr Mmepe 300°C,
MPeaNoUYTUTENBHO 10 MeHbIel Mepe 400°C, Takoii kak o MeHbleit mepe 450°C. Kak npasuo,
NpUMEHEHHE 10 U300pPETeHUI0 OCYIIECTBISETCS Mpu Temmeparype He Boime 700°C,
MPEANOYTHTENBHO He Bbimie 650°C.

B wmemnom, mpeamodTHUTENEHO, YTOOBI TPH HATPEBAHUM U3ACITUS W3 MHHEPAIbHOTO
BOJIOKHA 110 Temneparypbl 600°C B oTxoasimeM rase Bpiaesuiock Menee 1500 ppm u30LMaHOBOM
kuciotsl (ICA) Ha rpaMM TBEPAOTO COAEPKUMOTO B CEKyHIY, OoJjiee MPEANOYTUTENILHO MEHee
1000 ppm wm3oumanoBoii kucnotel (ICA) Ha rpaMM TBEpIOro CONEPKUMOIO B CEKYHIY, eIe
Oonee mpeamnoututensHO MeHee 750 ppm m3oumaHoBoi kucnotel (ICA) Ha rpamm TBepAOro
conep:kuMoro B cekyHay. Crioco0 onpenenenust ckopoctu BoiaeneHus: [ICA onucaH HIbke.

B mpenmoutuTenbHOM BapuUaHTE OCYLIECTBIEHUs NPUMEHEHUS B COOTBETCTBUU C
n300peTeHneM  M3leNue U3 MHMHEPANbHOIO  BOJIOKHA ~ TIPUMEHSIOT B KadyecTBe
TEIUIOM30JSILIMOHHOT O M311eNHsA, O0Jiee MPEANIOUTUTENBHO B KAUeCTBE TEIUION30JIILHU TPYO.

Uro Kacaercs MNPHUMEHEHUs MO H300PETeHUI0, MPEeNnoOYTUTENbHO, YTOOBI TpyOa
HKCIUTYaTHPOBAJIACh MPH BBICOKMX PadOYMX TEMIepaTypax, COCTABIIOLUIMX IO MEHbLIEH Mepe
300°C, mpeamoutrurensHO Mo MeHbliedt Mepe 400°C, Hanmpumep, no Menbluedi mepe 450°C.
OO6b1uHO Temnepatypa cocrasisieT He Oonee 700°C, mpeanoururenbHO He Oonee 650°C.

Tpyba mpennoytuTenbHO TpeAcTaBisieT coOol MeTamumyeckyr TpyOy. B wactHocTw,
TpyOy HMCHONB3YIOT IJIsI TPAHCIIOPTUPOBKU CPEIbl, TAKOH Kak ras, map wik kunkoctb. Cpena,
TpaHCHOpTHpPyeMasi Mo TpyOe, OObIMHO MpencTaBisieT COOOHM BBICOKOTEMIIEPATYPHYIO Cpendy,
UMEIOIIYI0 MUHUMAJIBbHYIO pa00UyI0 TEMIIEPATYPY, ONMCAHHYIO BBILIE.

Wznenve 3 MUHEPAIHHOTO BOJIOKHA U IPUMEHEHHs B COOTBETCTBHH C M300pETEHHEM
MOXeT o0JlafiaTh BCEMH NPU3HAKAMHU, ONMHMCAHHBIMH BBILIE JJISI W3IENUS W3 MHHEPAIbHOTO
BOJIOKHA MO N300pETEHHI0, IIO3TOMY Ha HETO JIEJIAeTCsl CChIIKA.

Cnoco0 TpaHCOPTHPOBKH CpeAbl B COOTBETCTBHH € HACTOSIIIUM H300peTeHHeM

H3o0peTeHne TakKe OTHOCHUTCS K CIOCOOY TPaHCHOPTHPOBKH CPEAbI, BKIFOYAKOLIEMY
CTaAuH, HA KOTOPBIX:

a) NOKPBIBAIOT TPyOy H3IeIMeM M3 MHHEpPaJIbHOTO BOJOKHA B KadecTBE

TEIUION30JISILIUU TPYOBIL, U
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b) OCYIIECTBIISIIOT TPAHCIIOPTUPOBKY Cpenbl Mo Tpyode,

IpU 3TOM H3J€JIHe U3 MHHEpAJIbHOIO BOJIOKHA COMEPKUT MHUHEpaIbHbIE BOJIOKHA,
CBSI3aHHBIE OTBEP>KIEHHON KOMIIO3ULMEN CBA3YIOLIEro, IPU 3TOM HEOTBEP KIAEHHAs! KOMIIO3ULIMS
CBSI3YIOILETr0 COAEP>KUT OAMH WK 00J1ee OKUCIIEHHBIX JINTHUHOB.

B 1enom, npenmoyTUTeNhHO, YTOOBI NMPH HATPEBAHUHM U3AEIHUS W3 MHUHEPAIBHOTO
BOJIOKHA 10 Temriepatypbl 600°C B oTxoasieM rase Bbigessuiock Mmenee 1500 ppm HU3011HaHOBOM
kuciotsl (ICA) Ha rpamMm TBEpIOrO COAEPKUMOrO B CEKYHIy, Takoe kak menee 1000 ppm
n3ounanoBoil kucnotel (ICA) Ha rpaMM TBEpAOTO COAEPIKUMOTO B CEKYHIY, MPENNOYTHTEIBHO
meHee 750 ppm wusonmanoBoit kucyiotel (ICA) Ha rpaMM TBEPIOrO COAEPIKUMOTO B CEKYHIY.
Crniocob onpenenenusi ckopoctu BbineneHus: [CA onmucaH HIKe.

B npennoutuTenbHOM BapuaHTE OCYLIECTBJICHUsS TPAHCHOPTHpPyeMasl cpefa HMeeT
TeMrepatypy no Mennuieit mepe 300°C, npeanoutuTenbHo o MeHblel Mepe 400°C, Takyro Kak
no Menbleit mepe 450°C. IlpenmodtuTepbHO TemmepaTypa cocrapisieT He Oomee 700°C,
npeanouTuTeNsHO He Oomnee 650°C.

Cpena, TparcnopTupyemMasi o Tpybe, MOXKeT MpeNCTaBJIsATh COOOH, HAampuMep, ras, mnap
WIN KUJKOCTb.

Wznenve w3 MHUHEPAIbHOTO BOJIOKHA, HCIIONB3YEMOE B CIIOCOOE B COOTBETCTBUH C
n300peTeHneM, MOXKET O0JlafaTh BCEMH NPU3HAKAMH, ONMHCAHHBIMU BBINIE AT U3ACTHUS U3
MHHEPAJIBHOIO BOJIOKHA MO N300pETEHUIO, IIO3TOMY Ha HETO JIEJAeTCsl CChLIKA.

Tpyba ¢ TenyionsonsiueH Mo HACTOSILEMY H300peTeHHI0

H3o0pereHne Takke OTHOCHTCS K TpyOe, TMOKPHITOH Win OOEpHYTOH H3IeNueM us3
MHHEPAJIbHOTO BOJIOKHA B KAaueCTBE TEIUIOU3OJIALUM, NMPU STOM H3JEIHE W3 MHUHEPAJIbHOTO
BOJIOKHA COJEPKUT MHUHEpaJIbHbIE BOJIOKHA, CBS3aHHbIE OTBEPXKACHHONW KOMIIO3HUIIMEH
CBSI3YIOILETO, TIPU 3TOM HEOTBEP KACHHAS KOMIO3HUIHS CBSI3YIOLIEr0 COAEPKUT OMH WiH Oosee
OKHCJIEHHBIX JIUTHUHOB.

B wmemnom, mpeamodTHUTENHHO, YTOOBI NMPH HArPEeBAHUU W3IEIHUS W3 MUHEPAJIbHOTO
BOJIOKHA 110 Temneparypbl 600°C B oTxoasimeM rase Bpiaesuiock Menee 1500 ppm u3oumnaHOBOM
kuciotel (ICA) Ha rpaMM TBEpIOrO CONEPIKUMOTO B CEKYHAY, Mpenmno4ruteapbHo menee 1000
ppm wusonmanoBoii kucnotrsl (ICA) Ha rpamMMm TBEpAOrO COAEPKUMOTO B CEKyHAOy, Ooiee
npeanoutuTensHo Menee 750 ppm  um3ommanoBoil kucnotel (ICA) Ha rpamm  TBepHOro
conep:kuMoro B cekyHay. Croco0 onpeneneHust ckopoctr Boinenenus: [ICA onucaH HIbke.

Wznenve w3 MHUHEPAJBHOIO BOJIOKHA JUIA TOKPBITHS TPYyObl B COOTBETCTBHU C
n300peTeHneM MOXeT Oo0JajgaTh BCEMH IPHU3HAKAMH, KOTOpble ObUIM OMHCAHBI BBIIE IS

HU3ACJIUA U3 MUHEPAJIBHOI'O BOJIOKHA IO I/1306peTeHI/II'O, NMO3TOMY Ha HET'O ACIACTCA CChLIIKA.
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AJabTepHATHBHBIN BAPHAHT B (¢ N1TOr0 o BOCbLMOH ACHEKT H300peTeHHs1)

PackpbiTue, nzodperenust

Kax yka3zaHo BblIlIe, LIETbI0 HACTOSIIEr0 H300peTeHNs ABIsIeTCs O0eCTIeueHIe U3eNUs 13
MHHEPAJBbHOIO BOJIOKHA, KOTOpPOE€ JIy4Ylle TIOAXOMUT IJIsi TPUMEHEHUS IIPU BBICOKUX
TeMIIepaTypax, MPOM3BOAUTCS SKOHOMHYHO M HCIIOJNB3YeT BO3OOHOBISIEMbIE MAaTepUasbl B
Ka4eCTBE UCXOAHBIX MPOAYKTOB IJIsl U3TOTOBJIEHHS BOJHON KOMIIO3ULIUH CBSA3YIOLIETO.

Eme onHOWM wenpr0 HACTOSALIErO H300peTeHHs SIBISETCS OOecredeHue NPUMEHEHUs
TAKOTO U3JIENIUSI U3 MIUHEPAIBbHOTO BOJIOKHA.

Eme onHOW 1eapr0 HACTOSINErO H300peTeHus: sBIseTCs olecrmedeHue crocoda
TPAHCTIOPTHPOBKH CPEIbI IO TPyOe MPHU BBICOKHX TEMIIEPATyPax.

B cooTBeTCTBHM C TSATHIM aCMEKTOM HACTOSINEro M300peTeHHs! 00eCreueHo U3enue u3
MHHEPAJIBbHOTO BOJIOKHA, COJEpIKalllee MHHEPAJbHbIE BOJOKHA, CBS3aHHBIE OTBEPIKIECHHON
KOMITO3ULIMEH CBSI3YIOIIETO, MPU 3TOM HEOTBEP)KACHHAS KOMIIO3ULHS CBS3YIOLIETO CONEPIKUT
OIWH WK 00Jiee OKUCIIEHHBIX JINTHUHOB, ITPHU 3TOM NPH HArpeBaHUH H3AEIHS U3 MUHEPAIbHOTO
BOJIOKHA 710 Temrieparypbl 600°C B oTxozsiiem rase Bbinensiercss MeHee 1000 MKT H30MMaHOBOM
kucnotsl (ICA) Ha rpamm oOpasna, Takoe kak MeHee 750 Mkr m3ounaHoBoi kuciotsl (ICA) Ha
rpamm obpasma, Takoe kak MeHee 500 Mmkr msoruaHoBoid kuciotTel (ICA) Ha rpamm obpasia,
takoe kak MeHee 250 mkr m3onmanoBoi kuciaotel (ICA) Ha rpamMm oOpasma, Takoe Kak MeHee
100 mxr mzormanosoi kuciaotel (ICA) Ha rpamMm oOpasiua.

B cooTBercTBMM C IIECTBIM AacCIEKTOM HACTOSLIEro u300peTeHHs oOecneyeHo
NPUMEHEHHE W3JIeNIUs M3 MHUHEpPaJbHOIO BOJIOKHA, COAEPIKAIlero MHUHEpaJbHbIE BOJIOKHA,
CBSI3aHHBIE OTBEPKIEHHON KOMITO3ULHEN CBSI3YIOIIETO, MTPH 5TOM HEOTBEPKIAEHHAs! KOMITO3ULIHS
CBSI3YIOILETO COAEPIKUT OAMH WM 0OJiee OKUCIIEHHBIX JUTHHHOB, P TEMIEpPaType Mo MEHbIIEH
Mepe 300°C, mpenmouTUTENbHO B KaueCcTBE TEIUIOM3OJIALIMOHHOIO MaTepuaja, IMpH 3TOM
HeoOsI3aTeNIbHO MPH HarpeBaHUH U3AEIHs U3 MUHEPAJIBHOTO BOJIOKHA 10 Temmeparypbl 600°C B
otxozsiieM rase Boiaensercs menee 1000 Mxr m3ouuanoBoit kuciotsl (ICA) Ha rpamm obpasia,
takoe kak MeHee 750 mkr usonmanoBoi kuciotel (ICA) Ha rpamMm oOpasia, Takoe Kak MeHee
500 mkr wmsonmanoBod kucnotel (ICA) Ha rpamm oOpasua, Takoe kak MeHee 250 MKT
usonuanoBoi kuciotel (ICA) Ha rpamm oOpasua, Takoe kak MeHee 100 MKr H30LIMaHOBOU
kucnotsl (ICA) Ha rpamMm obpasna.

B cooTBercTBUU C CeIBMBIM ACIEKTOM HACTOSLIETO HM300peTeHusi o0ecredeH Crocod
TPAHCIIOPTUPOBKH CPEbl, BKIIFOUAOIIHNNA CTaUH, HA KOTOPBIX:

a) NOKPBIBAIOT TPyOy W3IEIHeM H3 MHHEpPaJbHOTO BOJIOKHA B Ka4deCcTBE
TEIUION30JISILUN TPYOBL, U

b) OCYIIECTBJSIFOT TPAHCIIOPTUPOBKY CPeIbI 1Mo TpyOe,
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OpU 3TOM H3JENIM€ W3 MUHEPAJbHOrO BOJIOKHA CONEPKUT MHUHEpaJbHbIE BOJIOKHA,
CBsI3aHHbBIE OTBEPIKIEHHONW KOMIIO3UIHEH CBSA3YIOIIEro, IIPX 3TOM HEOTBEPKIACHHAst KOMIIO3ULINS
CBSI3YIOIEr0 COAEPKUT OAMH WM O0Jiee OKUCJIEHHBIX JIMTHUHOB B KAa4eCTBE TEIJIOM3OJISALIUH
TpyOBI, IIpU 3TOM HEOOsA3aTENbHO INMPHU HATPEBAHUU M3MEIHMS W3 MHHEPAJIBbHOIO BOJIOKHA 10
temmeparypsl 600°C B orxonsuiem rase poiaenserca meHee 1000 MKr M30IIMAHOBOW KHCJIOTBI
(ICA) Ha rpamm oOpasua, Takoe kak MeHee 750 Mkr m3onuanoBor kuciotel (ICA) Ha rpamm
oOpasua, Takoe kak Meree S00 Mkr m3ounanoBoit kucaotsl (ICA) Ha rpamm obpasia, Takoe Kak
menee 250 mkr usonmanoBod kucnothl (ICA) Ha rpamm obpasua, Takoe kak mMeHee 100 Mkr
usonuanoBoi kucinotel (ICA) Ha rpamm oOpasiia.

B cooTBeTcTBUH ¢ BOCBMBIM aCIEKTOM HACTOSIIEro u3odpereHus: obecrieyeHa Tpyoa,
MOKPBITAs! U3AETUEM U3 MIUHEPAJIBbHOIO BOJIOKHA B KAYECTBE TEIUIOU3OJSILIUY, TIPU 3TOM U3/IEIHE
U3 MUHEPAJIbHOTO BOJIOKHA COAEPKUT MHUHEpAIbHbIE BOJIOKHA, CBSI3aHHBIE OTBEPIKIECHHON
KOMITO3ULIMEH CBSI3YIOIIETO, MPU 3TOM HEOTBEP)KACHHAS KOMIIO3ULHS CBS3YIOLIETO CONEPIKUT
OIWH UK OoJiee OKHMCIICHHBIX JINTHHHOB, TIPH 3TOM HEOOS3aTENIbHO NPU HArPEBAHUU U3IEIHS U3
MHHEPaJIbHOTO BOJIOKHA A0 Temrepatypbl 600°C B orxonsuiem rase Bbiaensercss menee 1000
MKT n3zonuanoBor kuciotsl (ICA) Ha rpamm obpasna, Takoe kak MeHee 750 MKI W30IMaHOBOMN
kucnotsl (ICA) Ha rpamm oOpasna, Takoe kak MeHee S00 Mkr m3zonnaHoBoit kuciotel (ICA) Ha
rpaMMm oOpasua, Takoe kak MeHee 250 Mkr m3ouuanoBoi kucnotsl (ICA) Ha rpamm obOpasua,
takoe kak MeHee 100 Mkr uzormanoBoit kuciotel (ICA) Ha rpamm oOpasia.

ABTOpBI HACTOSAIIEr0 M300PETEHUSI HEOKHIAHHO OOHAPY)KWIIM, YTO MOKHO NMPHUMEHSTH
U3JIeIie U3 MUHEpPAJIbHOTO BOJIOKHA B BBICOKOTEMIIEPATYPHBIX NPUMEHEHUSX C HHU3KUMHU
BeiOpocamu ICA wnu naxe 6e3 BeiOpocoB ICA, xorma st u3nenus U3 MUHEPAJIbHOTO BOJIOKHA
UCTIONb3YETCS KOMITO3ULIUS CBSI3YIOIIEr0 Ha OCHOBE OKUCJIEHHOT'O JINTHUHA.

Onucanue NpeANOYTHTENBHBIX BADHAHTOB OCYLIECTBJIEHHUSI

Uznenve n3 MUHEPATBHOTO BOJIOKHA MO U300PETEHUIO COAEPIKUT MUHEPAJIbHBIE BOJIOKHA,
CBSI3aHHBIE OTBEPKACHHONW KOMIIO3UIIUEH CBS3YIOLIET0, IPU 3TOM HEOTBEPIKICHHAST KOMIIO3HLIUS
CBSI3YIOIIEro CONEPKUT OAMH WM Oojiee OKHMCICHHBIX JIMTHUHOB, MPU 3TOM NPU HArPEBAHUH
U3eNUs] U3 MUHEPAJIBbHOTO BOJIOKHA 10 Temmeparypbl 600°C B OTXOISINEM Tas3e BbIIENAETCS
menee 1000 mMkr nzormanoBoi kuciotel (ICA) Ha rpamMm obpasua, IpeaArnouTUTeNbHO MeHee 750
MKr m3ounanoBoil kucyiotel (ICA) Ha rpamm obpasua, Takoe kak MeHee S00 MKT M30LHAHOBOM
kuciotel (ICA) Ha rpamm oOpasua, Takoe kak MeHee 250 Mkr u3onuaHoBoi kuciotsl (ICA) Ha
rpamMm oOpasna, Takoe kak MmeHee 100 Mkr nzoruanosoii kuciotsl (ICA) Ha rpamMm oOpasua.

Harperoe uspenue M3 MUHEPAJBHOrO BOJIOKHA COAEPIKUT OTBEPIKIEHHYIO KOMIIO3ULIMEO
cs3yrolero. Yro kacaercs «rpaMma odpasia», To rpaMMm o0pasna OTHOCHTCS K Macce o0pasia,

KaK OINpezeNneHo B coorsercTBuu ¢ IIporokonom II, npuseneHHbIM HUXKE.
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Korpa wusgenne u3 MHHEPAJbHOIO BOJIOKHA, KOTOPOE COAEPKUT OTBEP:KIACHHYIO
KOMITO3HULIMIO CBSI3YIOILEro, IMOABEPrar0T HArpPEeBAaHUIO IPU ONPEAEIICHHOW TeMIeparype Hu
MIPOBOAAT KOJIMYECTBEHHBINM aHAIN3 OTXOASALIUX Ia30B HA COMAEPKAHUE M30LUAHOBOU KHUCIJIOTHI
(ICA) ¢ mnomoumpto uH(ppakpacHOi crekTpockonuu ¢ mnpeodOpasosanueM Pypoe (FTIR),
pe3yJbTaTOM SIBJISIETCA IMOKasaTenb KonudecTBa Bbiaenusiuneiics ICA. Drtor mnokasarenb
NPUHUMAETCs 32 KonnuecTBO Bbigenuslieiics ICA 1o OTHOLIEHHIO K KOJMUYECTBY OTBEPKAESHHOM
KOMITO3ULIUU CBSI3YIOILErO B TECTUPYEMOM U3JEINHN U3 MUHEPATIbHOIO BOJIOKHA.

Obmee Bbmenenne ICA u Apyrux yKa3aHHBIX OTXOMSIIMX Ta30B OMNPEIeNsId B
cootBercTBuH ¢ [Iporokosnom II, kak OMMCaHO HWKE, ISl CTAHIAPTU3ALMUH, YTOOBI MOJYYHUThb
COMNOCTAaBUMBIE TaHHbIE JJIsl PA3JIMYHBIX MPOAYKTOB, UCIBITAHHBIX MPU Pa3HBIX TEMIIEpPAaTypax.
Cnenyer OTMETUTb, YTO MOJyU€HHbIE JaHHbIE HE COMOCTABUMbI HANPSMYIO IO KOJUYECTBY C
BBIICJICHUEM, ONPENENEHHBIM I 3TUX MNPOAYKTOB MPU Pealn3alud B CUCTEME TEXHUYECKOU
U30JSIMM Y KOHEYHOro MOTpPeOuTeNsi C KOHKPETHBIMH YCIOBHSIMH Ha Mecre. Hampumep, B
peabHOIN YCTAaHOBKE Y KOHEYHOTO MOTpeOHuTeNs u3aenne He OyIeT pa3pyleHo, U CBA3YIOIIee B
W3[I€JIMN U3 MUHEPAIBHOIO BOJIOKHA HE CrOPUT MOJHOCTHIO, Kak B IIporokone II, onucannom
HIDke. B [eNCTBUTENBHOCTH 3HAYEHUs, MOJy4YeHHble C nNOMOWBI 3Toro IIporokonma II,
COOTBETCTBYIOT HAWXYALIEMYy CIIy4ar), KaKk B OTHOLIEHUM KOJMYECTBA, TAK U B OTHOLUCHHUU
BpeMeHH BblieeHusA. TakuM 00pa3oM, OXKHMIAETCs, YTO BBIIENECHUS U3 U3AENUd OyayT HIDKE U
BBICBOOOKAATBCS ¢ OoJiee MEIUIEHHON CKOPOCTBhIO (2-48 4acoB Al NOCTIDKEHUSI YCTOWYHBOTO
cocTostHUs), Toraa kak 3Tot [Iporokon Il umeeT ycroitunBoe COCTOsIHIE MEHee 4eM uepe3 2 yaca
Ha peajbHON YCTAaHOBKE IO CPABHEHUIO CO 3HAYEHMSIMM, IOJYUYEHHBIMHU B 3TOM HCCJIEOBAHMU.
OnHaKO MOXKHO JIETKO MPENIONIOKUTb, YTO U3/1EIMs U3 MUHEPAJIbHOTO BOJIOKHA, TOKA3bIBAIOLINE
Oonee HM3KOe OOINEe BBIIEJICHUE MO CPABHEHUIO C APYTUMH H3JENUSMH B COOTBETCTBUH C
onucaHHbIM [TpoTokonom 11, Takke OyayT umers Oosiee HU3KOE OOIIee BbIIEICHUE B peabHON
YCTAHOBKE Y KOHEYHOTI'O MOJIb30BATEIS.

UsmepeHus: BbIIENCHUH U3 PAa3IMYHBIX H3IEIUH W3 MHHEPAJIbHOH BaThl OOBIYHO
BBIMOJHSIOT MyTeM TINATENbHBIX HCIBITAHUNH B CTOPOHHUX MHCTUTyTax, Takux kak RISE B
[IBeuny, ¢ UCHOIB30BAHHEM KOMOWHALIMY MCTIBITAHHS PA3JIMYHBIX MATEPUANIOB MPH PA3TUIHON
TOJIIIMHE JJIsl ONpPEAEsIeHHs] 3aBUCUMOCTH TOJIIHMHBI U30JSIUU OT KPUBBIX BBIACJICHHs MyTEM
KOJIM4ECTBEHHOrO onpeaenenus no curHanam FID u IR-u3smepenuil BbiiensseMbIX ra3oB, TAKUX
kak CO, NH3, HCN, NOx u ICA.

Jns uenei Hacrosimell 3asBKM, aJbTEPHATUBHBIN BapuaHT B, ofmee komndecTBo
Beiesiemoro rasa ICA wusmepsitor B coorBercTBuu ¢ IIporokonom II, ommcaHHbIM HuXe.
BuyTpeHHue wusMepeHuss B COOTBETCTBUM C yKa3aHHbIM lIportokosom Il BeImOnHAIM Ha

Pa3INYHbIX U3MECJIbYCHHBIX U3OCIIUAX U3 MHHepaHbHOfI BaThI, YTOOBI UCKJIFOYUTH 06cy)KI[eHI/Ie
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TOJILUHBl U TOPUCTOCTH. JTH OKCIEPUMEHTbl MPOBOAWUIM B M3TOTOBJIEHHOW Ha 3aKas3
SMHUCCUOHHON Kamepe (TpyOuaToii rmeuym), B KOTOPOH MaTepuasbl HarpeBaJd IO OMpPEIeIeHHbIX
TEMIIEPATYPHBIX TOUYEK B TEUEHUE OINPEAEIEHHOrO BpeMeHU. BO BpeMsi 3TUX 3KCHEpUMEHTOB
BO3/lyX MPOIMYyCKaJIM dYepe3 Kamepy C OIpeIesIeHHOW CKOpPOCTbIO M OTOMpanu mpoObl AJs
KOJIMYECTBEHHOI'O OMNPEAENIEHUs] PA3NIM4YHBIX COEAVNHEHWH. DBbulM NpOTEeCTUPOBAaHBI YETBIPE
paznuunbIx Temmnepatypsl (250°C, 350°C, 450°C u 600°C), 1 KOJMYECTBO BBIIEIUBLIMXCS Ta30B
OTIPeNeNsIN C UCIOJIb30BaHHEM HH(PAKPACHOW CMEKTPOCKONHMU ¢ mpeodpasoBaHueM Dypbe.
IMonpobuoe onucanue [Iporokona Il mpuBeneHo HIKE B SKCIIEPUMEHTAIBHON YaCcTH.

[IpennouytureabHO, YTOOBI M3/IENHNE U3 MHUHEPAIBHOTO BOJIOKHA MO M300PETEHHIO TaKKe
JIEMOHCTPHPOBAJIO HU3KUE BBIIEJNIEHUS IPYTHX OTXOASIINX ra3os, Takux kak NHs, HCN w/wm
NOx, xorga uzzenue W3 MHUHEPAJbHOIO BOJIOKHA, COAeprKalllee OTBEPKACHHYIO KOMITO3ULUIO
CBSI3YIOLIEr0, MOABEPTatoT HarPeBaHUIO.

B npeanouTuTenbHOM BapuUaHTE OCYINECTBIEHWs] IPU HArpeBaHUU U3JEIHUs U3
MHHEPaJIbHOTO BOJIOKHA 10 Temneparypsl 600°C B otxonsiem rase oiaensercss MmeHee S00 Mkr
HCN Ha rpamm obpasna, Takoe kak MeHee 250 mxr HCN Ha rpamm obpasiia, Takoe Kak MeHee
100 mxr HCN Ha rpamm oOpasua, Takoe kak Mmenee S0 mkr HCN Ha rpamm oOpasina.

Jlnst nieneit HacTosIed 3asiBKU oOlee konmuuecTBo Bbiaenusineiics HCN mosker ObITh
U3MEPEHO B cOOTBETCTBUU C TeM ke [Iporokonom II, onucannbiM Huke. KoHeuHO, aHamu3 rasa ¢
nomouibsto FTIR B 3TOM cilyuae HanpasiieH Ha COEAUHEHUE, OJIEKALLEE ONPEAETIEHUIO.

Wznenus U3 MUHEpPANbHOrO BOJOKHA IO H300PETEHUIO SIBISIOTCS TNMPHUTOJHBIMU IS
BBICOKOTEMIIEPATYPHBIX NPUMEHEHUMN, TaKXKe B OTHOIIEHUU TEePMOCTOMKOCTU. B wacTtHOCTH,
U3/1eHs U3 MUHEPAIBHOTO BOJIOKHA IO M300PETEHHI0 MOXKHO MCIOJIB30BaTh Il IPUMEHEHHH ¢
MaKCHUMaJbHBIMH Pa0OYMMH TeMIlepaTtypamu Mo MeHblieir mepe 600°C, mpearnovTUTENIbHO 1O
menblIeil Mepe 650°C. Takum 00pa3oM, U3eaHe U3 MUHEPAJIbHOTO BOJIOKHA 1O U300PETEHHIO
OOBIYHO  YJOBJIETBOPSIET  YCJIOBHSIM  MakCHMajbHOH paboueii Temneparypsl (MST),
coctaBisiroliel mo Mmenbuieil mepe 600°C, mpeamoututensHO No MeHblnel mepe 650°C B
COOTBETCTBHH C HCIBITAHUEM TUTUTBI HA MAaKCHUMaJbHYIO padodyro Temmepatypy corjacHo EN
14706:2012. MST He cBsi3aHa € TEePMHUYECKUM pa3JIOKEHUEM M OTXOIALIMMH Ta3amu, a
OTHOCHTCSI K MEXaHNYECKON MMPOYHOCTH.

Kak mpaBuiio, HEOTBEPKAEHHAsI KOMITO3ULUS CBSA3YIOLIETO MPENCTABIISAET COOOH BOAHYIO
KOMIIO3ULIMIO CBA3YIOIEro. B mMpenmouTuTeNnbHOM BapHaHTE OCYINECTBIEHHUS CBS3YIOIIHUE B
COOTBETCTBHUH € HACTOSALINM U300peTeHrneM cBOOOIHBI OT (hopMaIbaeruaa.

Jlns menel HacTosIIEH 3asiBKU TEPMUH «CBOOOTHO OT (pOpMajibAeruaa» OIpenenseTcs
IUISL XapaKTePUCTUKU U3AETIHSI U3 MUHEPAJIbHOM BaThl, B KOTOPOM BbIJIeNIeHHE (popMambaeruia us

U3aCiausa U3 MHHepaﬂbHOﬁ BaTbl COCTaBJIET MEHee 5 MKF/MZ/LI, NpeaAnOYTUTCIIbBHO MCHEC 3
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MKI/M*/4.  TIpeAnoYTUTENbHO MCHbITAHME MHPOBOAAT B cooTBeTcTBMH ¢ ISO 16000 s
UCHBITAHUI Ha BbIIEJIEHUE aJIbAETUIOB.

HeotBepxaeHHass KOMMIO3ULMS — CBS3YIOLIErO AJII  WM3TOTOBJIEHUS  U3JEIMs U3
MHHEPAJIBHOIO BOJIOKHA IO HACTOSIIEMY H300PETEHUIO CONEPKUT OAMH WIN O0Jiee OKMCIEHHbIX
JIMTHUHOB B KaueCTBE KOMIOHEHTA (1).

Kommosenrt (i)

KowmrmoneHT (i) mpeacrasiieH B popMe OHOTO Witk O0jiee OKUCIEHHbBIX JTUTHUHOB.

JIMrHauH, HenIra03a U FeMULEIUII0N03a SBISKOTCA TPEMs OCHOBHBIMH OpPraHUYECKUMHU
COCIMHEHMSIMU B KJIETOYHOM CTEHKE pacTeHWil. JINTHMH MOKHO pacCMaTpuBaTh Kak KIew,
CKPEIUIIOINUH  BOJIOKHA LEJUTFOJIO3bl. JIMTHUH COAep:kKUT Kak TUAPOQHIbHBIE, TaK W
ruapodobHbIe TPYIMIBL. ITO BTOPOH MO PACIpPOCTPAHEHHOCTH MPUPOAHBIA MOJUMEP B MHPE,
YCTYMAKMUI TOJNBKO UEJUIF0JIO3e, W, IO OleHkaMm, oH cocraBisieT 20-30% ot obmero
KOJINYECTBA YIJIEPO/A, COIEprKalerocsi B Omomacce, KoTopoe cocrasisier Oonee 1 muumapaa
TOHH BO BCEM MUDE.

Ha ¢ur. 1 nokaszan y4acToK BO3MOXKHOH CTPYKTYPBbI JINTHUHA.

Ha pbiHKe HOCTYnmHBI KaK MHUHUMYM Ye€TbIp€ TIPYIIbl TEXHUYECKUX JIMTHUHOB. JTHU
YeTblpe IPyNmbl MOKa3aHbl Ha ¢ur. 3. Bo3moxnas mnsATast rpymna, JUTHWH, TOJYYEHHBbIA B
pesyabraTe Ouonorndeckoil nepepadborku (Biorefinery), KOTOpBIii HE3HAUUTENBHO OTINYAETCS,
IIOCKOJIBKY OIMCBHIBAETCSl HE MPOLECCOM OHKCTPAKLMUH, a IPOUCXOXKIECHHUEM IIpoLecca, T.€.
Ouonorunyeckoi nepepaboTKOM, U TO3TOMY MOXKET ObITh CXOJHBIM WJIM OTJIIMYATHCS OT JIOOOH U3
APYTUX YNOMSHYTHIX rpynmn. Kaxkpas rpynna otiuuaercs Apyr OT ApYTra, U Kakaas MOAXOAUT
IJISL PA3JIMYHBIX IPUMEHeHui. JINTHUH npeacTasiseT coOOH CIIOKHBIN reTepOoreHHbIH MaTepuall,
00pa3oBaHHBIN M3 TPEX Pa3IUYHbIX MOHOMEPOB (PEHUIMpPONaHa, B 3aBUCHMOCTH OT MCTOYHHKA.
JIMrHUHBI XBOMHBIX TIOPOA O0Opa3oBaHbl B OCHOBHOM M3 3BEHBEB KOHU()EPHUIIOBOTO CIIUPTA, CM.
¢dur. 2, u B pesynbrare OHU OOJIee OTHOPOIHBI, YE€M JIMTHUHBI JIMCTBEHHBIX MOPOJ, KOTOpBIE
uMeroT Oojiee BBICOKOE COAEpIKaHHE CHUPHHTHIIOBOTO cruprta, cM. ¢ur. 2. BHemHuil BUI H
KOHCHUCTEHLIUs INTHUHA BECbMa U3MEHYMBBI U CUJIBHO 3aBUCST OT IIpoLecca.

KpaTkoe onmcanue CBOWCTB 3TUX TEXHUYECKUX JIATHUHOB MOKA3aHO Ha ¢ur. 4.

JlurHocyb(pOHAT, TOJYYEHHBbIH B pe3yjbTaTe CyJb(UTHOH BapKH, OCTAETCS CAMbIM
KPYNHBIM KOMMEPUYECKU AOCTYIHbIM HCTOYHUKOM JIMTHMHA C MPOU3BOJCTBEHHON MOIIHOCTBIO
1,4 mwmmona ToHH. Ho eciu OoCTaBUTBH 3TO B CTOpPOHE, KpadT-mporece B HACTOSIIEE BPeMs
ABJISIETCS. HanOoJiee HCIONBb3yEeMbIM IPOLIECCOM MPOM3BOACTBA LEJUTIOJNIO3bI M IMTOCTENEHHO
3aMeHsieT CyJb(puTHBIA mporecc. [IpubnusurensHo 78 MHUIMOHOB TOHH JIMTHUHA B TOX
NPOU3BOJUTCS B MUPE MPH MPOU3BOACTBE KPa(T-LIEIUTFOI03bL, HO OOJNbIIAs €ro YacTh CKUTAETCs

AJisL TIOJIYYCHH Tmapa U SHEPIUu. TeKYH_II/Ie MOIOHOCTH IIO HU3BJCUCHUIO JIMTHHUHA H3 Kpa(bT-
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npouecca oueHuBaroTcss B 160000 TOHH, HO UCTOYHUKH YKa3bIBAIOT, YTO TEKyLIEE U3BJICUYCHUE
coctaBnsier Bcero okoso 75000 TomH. KpadT-TUrHMH NOMy4yarOT W3 YEPHOro INEJIOKa,
orpaboTaHHOrO Mmeoka cynbdarHoro wiu kKpadr-nponecca. Ha naHHbII MOMEHT IS
NPOM3BOJCTBA KpaT-TUrHIHA MCIIONB3YIOTCS 3 M3BECTHBIX mpouecca: LignoBoost, LignoForce
u SLRP. Dtu 3 mpouecca CX0XH B TOM, 4TO OHH BKJIIoUaroT nodasnenne COz st cHmkenust pH
10 9-10 ¢ mocneayrooluM MNOAKHUCIEHUEM AJA JajbHelmero cHuwxkenus pH mpumepno no 2.
[MocnenHsisi craauWsi BKIKOYAeT HEKOTOPYK) KOMOWHALIMIO MPOMBIBKH, BBIIEIAYUBAHUA U
bunbTpanuu UIA yOAJIEHUs 306l M JAPYTHX 3arpsi3HSIOMIMX BELIECTB. JTH TPHU Mpolecca
HaXOASTCS HA Pa3HBIX CTAAUSIX KOMMEpPLHAIN3allui BO BCEM MUpE.

KpadTt-npouiecc BBOOUT THOJOBBIE TPYMIbI, CTHIBOEH, B TO BpPeMsi KaK HEKOTOpbIE
yraesoasl octatoTcsi. CynbhaT HaTPUsl TakKe MPUCYTCTBYET B KAUECTBE NMPUMECH BCJIEACTBUE
OCaKIEHHsI IMTHUHA U3 PAaCTBOPa CEPHOH KUCIOTOH, HO MOTEHIHAIBHO €ro MOXHO H30eKaTh,
U3MEHHB Croco0 BbIneneHus: JurinHa. Kpadr-npouece nmpuBoauT K 00pa3oBaHHUIO OOJNBIIOTO
KOJIN4eCTBa (PEHOJIBHBIX THIPOKCUIIBHBIX IPYTII, U TAKOH JIMTHUH PAaCTBOPUM B BOZE, KOT/IA 3TH
rpymmnel noHusuposansl (pH Beime ~10).

Kommepuecknit kpadT-murHuH OOBIYHO HMeeT 0ojiee BBICOKYIO YHCTOTY, YeM
aurHocysisoHaTel. Monekynsipaas Macca coctasisier ot 1000 go 3000 r/momns.

HaTtpoHHBII1 TUTHUH NONYYaroT B MpOLEcCax BapKH C FMAPOKCHIIOM HATpHs, KOTOpPbIE B
OCHOBHOM HCHOJIB3YIOTCS JUIsl MIIEHUYHOM COJIOMBI, Oaraccel W JbHA. HaTpueBblil JTUrHUH 1O
CBOMM CBOWCTBaM OJIM30K K KpadT-IHrHUHY Mo pactBopumoctd u Tg. B 3TOM mponecce He
UCHOJIBb3YETCsl Cepa U OTCYTCTBYET KOBAJICHTHO CBsI3aHHAs cepa. Y POBEHb 30JIbl OUE€Hb HU3KHIL.
HaTpoHHBI JUTHUH HUMEET HU3KYK PACTBOPUMOCTb B HEUTPAIbHBIX U KUCJBIX Cpenax, HO
MOJIHOCTBIO pacTBopuM npu pH 12 u BbIzIE.

JIurHoCyIb()OHATHBIN TPOLECC BBOAUT OOJBINOE KOJHYECTBO CYJIb(OHATHBIX TPYIII,
JeNaroluX JUTHUH pPacTBOPUMBIM B BOJE, a Takke€ B KHCIBIX BOJHBIX pacTBOpax.
JlurHocynbgoHaTel comepxkatr 10 8% cepbl B BuAe cyibdoHaTa, TOrna Kak KpadT-JIUTHUH
comepkuT 1-2% cepbl, B OCHOBHOM CBfI3aHHONW C JMrHUHOM. MonekynspHas wmacca
aurHocyabdponara cocrasyser oT 15000 go 50000 r/monb. DTOT JUTHUH CONEPIKHUT OOJNbIIE
OCTaTOYHBIX YIJIEBOJOB MO CPABHEHHIO C JAPYTMMH THIIAMH M UMeeT O0Jiee BBICOKYIO CPEIHION0
MOJIEKYJISIPHYEO Maccy. TummuHoe rtuapodobHOE sOpo JIMTHHHA BMECTe C  OOJBIINM
KOJINYECTBOM MOHU3UPOBAHHBIX CYJIb()OHATHBIX IPYMI AENAET STOT JIMTHUH MPUBJIEKATEIbHBIM
B KauecTBE [IOBEPXHOCTHO-aKTUBHOIO BEIECTBA, W €ro 4acTo MPUMEHSIT IpH
AUCIIeprupOBaHUM LIEMEHTA, U T.J.

Eme ogHol rpynnoii JUrHUHOB, KOTOPbIE CTAHOBATCS JOCTYITHBIMU, SIBJITFOTCS] JIMTHUHBI,

MOJIYy4YCHHBIC B IIPOLECCaX OHOIOrUYeCKOi nepepa60TKI/I, B KOTOPBIX YITIEBOAbI OTACTISAKOTCA OT
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JUTHUHA C TIOMOIIBK0 XUMHYECKUX MM OMOXMMHUYECKUX MPOLIECCOB C IMOJNyUYeHUEM (PpPaKIIHH,
OoraToli yrieBojaMu. IJTOT OCTaBLIMICS JIMTHUH HAa3bIBAIOT JIMTHUHOM OHOJIOTHYECKOM
nepepaboTku. buonepepabarbiBaromue 3aBOAbI HALEJNEHbl HAa MPOU3BOJACTBO JHEPIUU H
3aMEHUTeNeN UId NMPOAYKTOB, IMOJY4YaeMbIX N3 HCKOMAEMOI'o TOIJIMBA U HEPTEXMMHUECKHX
NPOAYKTOB, & TAK)Ke JIMTHWHA. JIUTHUH, MOJNYYEHHBIH B PE3yJbTaTe 3TOTO Mpouecca, 0ObIMHO
CUMTAETCS] MAJIOLIEHHBIM NMPOAYKTOM HJIH Aa’K€ OTXOAOM, KOTOPbIH B OCHOBHOM HCIIOJIB3YETCs
11 TEPMUYECKOTO CKMTAHUS MJTH B KAY€CTBE HU3KOKAYECTBEHHOTO KOPMA, WJIH Y THUIIM3HPY ETCSI
WUHBIM 00pa3oM.

JIOCTYITHOCTh ~ OPTAHOCOJIBBEHTHOTO JIMTHUHA TO-TIPEXKHEMY PacCMaTPUBAETCS B
nioTHOM MacmuTtade. [Iporecc BKIIOYAET HKCTPAKLMUIO JTUTHIUHA BOIOW BMECTE C PA3IMYHBIMU
OpPTaHUYECKUMH PACTBOPUTENISIMU (Yallle BCEro STAaHOJIOM) M HEKOTOPBIMH OpPTaHMYECKHUMHU
kucyioramu. [IpenMyImecTBoM 3TOro rnporecca sBisiercss 60j1ee BbICOKasi YUCTOTA MOJy4aeMOro
JUTHAHA, HO TPH 3HAYUTENbHO Oojiee BBICOKOW CTOMMOCTH IO CPaBHEHUIO C IPYTUMH
TEXHUYECKUMH JINTHUHAMH U C PACTBOPUMOCTBIO B OPTaHMUECKUX PACTBOPUTENISIX, & HE B BOJE.

[Ipenpinyiye MONbITKA UCIONIBb30BATh JUTHUH B KAY€CTBE OCHOBHOTO COETUHEHUS IS
KOMITO3ULIMH CBSI3YIOIIETO JJIi MHUHEPAJbHBIX BOJIOKOH HE YBEHYAIHCH YCIEXOM, IOCKOJBKY
0Ka3aJIoCh TPYIHO HAWTH MOAXOASIINE CUIMBAIOLINE Ar€HThI, KOTOPbIE MO3BOJIMINA OBl TOCTUYb
JKEJAEMbIX MEXaHHUECKUX CBOWMCTB OTBEPKAEHHOTO M3JENNUs U3 MHUHEPAJIbHOW BaThl U B TO K€
BpeMsl n30ekaTh BPEAHBIX W/MIIN BbI3BIBAIOIIMX KOPPO3UIO KOMIIOHEHTOB. B HacTosiee Bpems
JIMTHUH HCTIONB3YETCs ISl 3aMEHbl XMMHUYECKUX BELIECTB, MOJYYEHHbIX U3 HEe(PTH, TAKUX Kak
¢deHon B PEHONBHBIX CMOJIAX, B CBA3YIOLINX MU B Outyme. OH TakKe UCTIONIB3YeTCsl B KaueCTBE
n00aBKH K LIEMEHTY U OETOHY, a B HEKOTOPBIX aCIeKTax B KAYECTBE AMCIIEPTraTopa.

CumrBaHue MoJIMMEpa B LENOM JODKHO 00eCneunBaTh Iy YIIeHHbIE CBOMCTBA, TAKUE KaK
MEXaHHYeCKas, XMMUYeCKass W TepMHYecKass CTOWKOCTh W T.A. JIurHuH ocoOeHHO Oorar
(eHoNbHBIME U aMU(ATHUECKUMHI THAPOKCHIIBHBIMU TPYIIIAMU, KOTOPbIE MOTYT PEearupoBaTh,
NpUBONSA K OOpPa3OBaHHMIO CHIMTOW CTPYKTYpPbl JIUTHWHA. PaszmuuHbIe JUTHUHBI TaKke OyayT
UMETh JIPYTHe NOCTYIHBbIE (PYHKUMOHAIBHBIE TPYMIBI, KOTOPBIE MOTEHLHAJIBHO MOTYT OBITH
ucnosb30BaHbl. CyLeCTBOBAHHUE 3THX JPYTHX IPYII BO MHOTOM 3aBUCHUT OT CIIOCO0a OTAENIEHHS
JUTHAHA OT IEJUTFOJIO3bl W TeMHULEIUIIONIO3bl (THOJBI B KpadT-JIUTHHUHE, CYJIb(pOHATHI B
JUTHOCYJIb(OHATE U T.1.) B 3aBUCIMOCTH OT UCTOYHHUKA.

beuto OOHapy»KeHO, YTO MyTEM HCIIOJIb30BAHMS OKHUCJIEHHBIX JIMTHUHOB MOTYT OBITH
M3rOTOBJIEHBI KOMITO3UIIH CBSI3YIOIIEro Ui MUHEPAJIbHBIX BOJIOKOH, KOTOPBIE OOECIIEUHBAIOT
NPEBOCXOJHBIE CBOMCTBA M3ENUs U3 MHHEPAJIBHOIO BOJIOKHA U B TO K€ BpeMs He TpeOyroT
BKJIFOYEHHUS] KOMIIOHEHTOB B KOMIIO3ULIMU CBS3YIOIIEro, YTOOBI M3[€NHe M3 MUHEPAJbHOTO

BOJIOKHA 110 N300PETEHUI0 MOKHO OBLIO MCIIOJIb30BaTh B BHICOKOTEMITEPATYPHBIX PUMEHEHUSAX
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¢ HU3KkUMHU ypoBHsAMH BeiOpoca ICA nnm nake 6e3 BeiOpoca ICA.

B ongHOM BapmaHTe OCYLIECTBIEHHMs KOMIIOHEHT (1) HaxomuTcs B (popMe OFHOrO MU
Ooee OKUCIEHHBIX KpaT-INTHUHOB.

B onHoMm BapmaHTe OCYIIECTBICHHS KOMIOHEHT (1) HaXxomuTcsi B (popMe OIHOTO WM
Oonee OKMCIEHHBIX HATPOHHBIX JINTHIUHOB.

B onHOM BapuaHTe OCYLIECTBJIEHHsI KOMIOHEHT (1) Haxomurcs B (OpMe OIHOrO WIIN
Ooynee OKHCIIEHHBIX aMMHMAKOM JIMTHUHOB. JIJisi Liejel HacTosuero W300peTeHHs TEepMUH
«OKUCJICHHbIE aMMHAKOM JIMTHUHBD) CJIENyeT MOHMMATh KaK JIMTHHUH, KOTOPBIH OBLT OKUCIIEH
OKHCJISIFOIMM areHTOM B MPHCYTCTBUM aMMHAaKa. TepPMUH «OKUCIIEHHBII aMMHAKOM JIMTHHH
obo3nauaercst adbbpesuarypoit AOL.

B anbrepHaTUBHOM BapuaHTE OCYIIECTBJICHHS AMMHAK YaCTUYHO WJIH IOJHOCTHIO
3aMEHEeH THAPOKCHIOM MIEJOYHOIO MeTajula, B YACTHOCTH, THAPOKCHIOM HATPHS W/WJIH
TUAPOKCHUIOM KaJTHsl.

TUNUYHBIM  OKUCISIOIIMM AreHTOM, HCIIONb3YEMBIM ISl TTOJIYYEHHs] OKHCJIEHHBIX
JMTHUHOB, SIBJISIETCS MEPOKCHUT BOIOPOA.

B oxgHOM BapmaHTe OCYLIECTBICHHS OKHCIIEHHBII aMMHMAKOM JINTHHH COIEPXKHUT OIHO
wim OoJiee COeqUHEHUH, BBIOPAHHBIX U3 TPYMIBI, BKIOYAIOIIEH aMMHAaK, aMUHBI, THAPOKCHIIBI
WK JTFOOBIE MX COJIH.

B ongHOM BapmaHTe OCYIIECTBIEHHS KOMIIOHEHT (1) HMeeT Cconep)kaHhue TIpyIin
kapOoHoBo# kuciotsl ot 0,05 no 10 MmMonb/T, Takoe kak ot 0,1 1o 5 MMoub/T, Takoe kak ot 0,20
1o 1,5 mmons/r, Takoe kak ot 0,40 no 1,2 mmoss/T, Takoe kak ot 0,45 no 1,0 MMos/T, B pacyere
Ha CYXYI0 Maccy KOMIOHeHTa (1).

B KkOMMo3WuMU CBSI3YIOIIETo, MPEANOYTHTEIBHO BOAHONH KOMITO3HLIMU CBSI3YIOILETO,
UCTIONIb3YEMOH B COOTBETCTBUM C HACTOSIIUM H300peTeHHeM, KOMIOHEHT (i), T.e. OOUH WU
Ooyee OKHCJIEHHBIX JIMTHUHOB, MOXET IMPHCYTCTBOBATh B Koiu4yecTBe OT 25 mo 95 macc.%,
takoM kak oT 30 mo 90 macc.%, Takom kak oT 35 go 85 macc.%, B pacuere Ha CyXyK Maccy
KOMITO3ULIMH CBSI3YIOIIETO.

B oxgHOM BapmaHTe OCYIIECTBIIEHHs] KOMIIOHEHT (1) MMeeT CpeqHee COAeprKaHue TPYIII
KapOOHOBOW KHCJIOTBI, COCTaBisifoinee Oosee 1,5 rpymm Ha MakpOMOJIEKYJly KOMITOHEHTa (i),
Takoe Kak Oosee 2 rpymr, Takoe Kak oonee 2,5 rpymm.

Cunraercs, 4To coxepskaHue rpynn KapOOHOBOH KHCIOTHI B OKHCIEHHBIX JINTHHHAX
UTPAET BAKHYIO POJIb B HEOXKHIAHHBIX MPEUMYIIECTBAX BOJHBIX KOMIIO3ULIUH CBSA3YIOMIErO JUIs
MHHEPAJIbHBIX BOJIOKOH B COOTBETCTBUU C HACTOSIINM HM300pereHneM. B yacTHOCTH, cunTaercs,
YTO rpymnna KapOOHOBOH KHCJIOTBI OKHUCJIEHHBIX JIMTHUHOB YJIYYIIAe€T CBOWCTBA CUIMBAHUSA U,

CJICIOBATCIILHO, obecrieunBaeT JIydIine MEXaHUYCCKUE CBOMCTBA HU3IEIUN U3 OTBEPKACHHOT'O
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MHHEPAJIbHOTO BOJIOKHA.

B npeamouTHTENPHOM BapHaHTE OCYLIECTBJICHHS HEOTBEP)KACHHAs KOMITO3HLIHSI
CBSI3YIOILErO, KOTOpash NPEANOYTHTENbHO TNPENCTaBiIseT Co0Oil BOAHYIO  KOMITO3ULIMIO
CBSI3YIOLLETO, JJIS TOJIyYeHUs H31ENUs U3 MUHEPAJIbHOTO BOJIOKHA B COOTBETCTBHH C HACTOSILIIM
N300peTeHneM COePIKUT

- KOMIIOHEHT (1) B (hopMe OHOro niu Oosiee OKMCIEHHBIX JTJUTHUHOB,

- KOMIIOHEHT (i1) B popme ogHOro i 6osee CIIMBAIOIINX Ar€HTOB,

- Heo0s13aTeIbHO KOMIIOHEHT (ii1) B (hopMe OTHOro Win 0oJjiee mIacTU(PUKATOPOB.

Komnonenr (ii)

HeoOs3aTenpHblii KOMIIOHEHT (1) mpencrasiieH B ¢opme OmHOro mwin Oosee
CLIMBAOLIUX ar€HTOB.

B onHOM BapmaHTE OCYIIECTBJICHHS KOMIIOHEHT (ii) COAEpPKUT B OIHOM BapHaHTE
OCYLIECTBJIEHUsT OOWMH Wik Oojiee CUIMBAIOIIMX AareHTOB, BBIOPaHHBIX K3  OeTa-
T'UAPOKCHAITKHUIAMHIHBIX CIIMBAKOLIUX AT€HTOB H/MJIM OKCA30JMHOBBIX CLIMBAIOLINX Ar€HTOB.

bera-ruapoKkCcHaNKUIAMUIHbIE ~ CIIMBAIOLIME  AreHThl  MPENCTABISIOT  COOOH
OTBEPKIAIOIIIE areHThI [T MAKPOMOJIEKYJT C KUCJOTHBIMU (PYHKIHOHAIBHBIMU Tpynmnamu. OHH
00pa3yoT TBEpAYIO, MPOYHYIO, KOPPOSHOHHOCTOWKYIO U CTOMKYIO K PACTBOPHUTENSIM CLIUTYIO
nojauMepHyro cetb. CuuTaercs, 4TO OeTa-TUAPOKCHANKWIAMHIHBIE CLIMBAIOIINE AareHTHI
OTBEpKOAIOT B  pe3yjbTaTe peakuuu JSTepudpukanud ¢ oOpa3oBaHHEM MHOMKECTBA
CIIOKHO(UPHBIX CBsi3el. [ mapokcuibHas (YHKIHMOHAIBHOCTD OeTa-rMAPOKCHANKUIAMHUIHBIX
CIIMBAIOLINX areHTOB JOJDKHA COCTABIISITH B CPEIHEM IO MEHbIIEH Mepe 2, MPeArnOYTUTEbHO
Oompuie 2 u Oojee MpeaNnOYTHTENbHO 2-4, UYTOOBI TOJYYHTb ONTHUMAJIBHYIO PEAKIHIO
OTBEPIKICHUSI.

ClMBarOIIe areHThl, COMAEpPIKAllMe OKCAa30JIMHOBBIE TPYIIMIbL, MPEACTABISIOT COOOM
MIOJIUMEPBI, CONEpIKALe ONHY MM OoJiee OKCA30JMHOBBIX TPYIIN B KaXKIOW MOJIEKYJIE, U, KaK
NPaBIJIO, CIIMBAIOIIME areHThI, COAEPIKALIHe OKCA30JHHOBBIC TPYIIIbl, MOIYT OBITb JIErKO
MOJIy4eHbl IMyTEM TMOJUMEPHU3aLUU Mpou3BoAHOro okcaszonuHa. llatenr US 6818699 B2
PaCKpPBIBAET TAKOU CIOCOO.

B onmHOM BapuaHTe OCYIIECTBJIEHUS KOMIIOHEHT (ii) TIpeAcTaByisieT coOoi
STIOKCHUIUPOBAHHOE MACJIO HA OCHOBE TPUTIIULIEPU/IA SKUPHON KHCIOTHI.

OTMeueHO, YTO 3MOKCHINPOBAHHBIE Macjia Ha OCHOBE TPUIJIHLIEPUAOB KUPHBIX KHCJIOT
HE CUMTAIOTCS OMACHBIMHM, M MO3TOMY HCIOJb30BAHHE 3TUX COCIUHEHUH B KOMITO3HLIUSX
CBSI3YIOIETO B COOTBETCTBHHM C HACTOSIIUM H300pETEHHEM HE JeNaeT 3TH KOMIIO3ULIUU
HeOe30MacHbIMU B OOpaIieHu .

B onHOoM BapuaHTe KOMIIOHEHT (i1) MpencTaBiseT coO0i MOJEKyJy, HMEIOLIYI0 3 N
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Oosee SMOKCUrpy .

B onHOM BapmaHTe OCyILIECTBJIEHHMs KOMIOHEHT (11) MpencTaBisieT coOOH OOWH WU
Oonee rHOKMX OJUIOMEPOB WM IOJUMEPOB, TAKMX KaK AKPUJIOBBIE MOJHUMEPBI ¢ HU3KOH Tg,
TaKUX KaK BUHHJIOBBIE IOJUMEPBI ¢ HU3KOH Tg, Takux kak nonudup ¢ HU3Kou Tg, KOTOpBIE
COZIepPIKaT PEAKIHOHHOCTIOCOOHBbIE (PYHKLMOHAJbHbIE TPYIIbL, TaKHe KaK KapOOAMMMHIHBIE
IPYIIBI, TaKhe KaK AaHTHJIPHUIHBIE TPYIIbI, TaKHe KaK OKCA30JIMHOBBIE TPYINIbI, TaKHe Kak
AMHHOTPYIIIIbI, TAKHE KAK TIOKCUTPYIITBL.

B onHOM BapuaHTe OCYINECTBJICHUS] KOMIIOHEHT (i1) BBIOPaH M3 TPYMIIbL, COCTOSIIEH M3
CIIMBAIOIINX Ar€HTOB, YYACTBYIOLIUX B PEAKIIMU OTBEPIKACHUS, TAKUX KaK THIPOKCUAKIIIAMH]L,
AJIKAHOJIAMHH, MPOAYKT pPEaKLUWH aJKAHOJAMHHA U TOJUKApOOHOBOH KHUCIOTHL IIpomykT
peaKkLny aKaHOJAMHHA U MTOJIMKapOOHOBOM KUCIIOTH MOJKHO HaliTi B US 6706853 B1.

He >xenast ObITh CBSI3aHHBIMH KaKOH-JTMOO KOHKPETHOHW TEOpHEH, MOJararoT, 4YTO OYEHb
BBITOZHBIE CBOMCTBA KOMITO3ULMH CBSI3YIOIIETO, MPEATIOYTUTENIbHO BOJHBIX KOMITO3ULIUI
CBSI3YIOIEro, B COOTBETCTBUH C HACTOSIIUM H300peTeHHeM OOYCIIOBJIEHBI B3aUMOICHCTBHEM
OKHCJICHHBIX JINTHUHOB, HCIOJB3YEMbIX B KaueCTBE KOMITIOHEHTa (1), U YHOMSHYTBIX BBILIE
CIIMBAIOIINX areHTOB. CUNTAETCS, YTO MPUCYTCTBHE IPYIIT KAPOOHOBOW KHUCIIOTHI B OKUCJIEHHBIX
JIMTHUHAX JIENIaeT BO3MOKHBIM OY€Hb 3(PPEKTHBHOE CLITMBAHNE OKUCIIEHHBIX JINTHUHOB.

B oxgHOM BapuaHTe KOMIOHEHT (ii) mpeacTasisier coOoi onuH Win 0oJiee CIIMBAIOLINX
areHTOB, BBIOPAHHBIX W3 TPYMINbL, COCTOSMEH H3 MHOrO(QYHKIMOHAJIBHBIX OPraHMYECKHX
aMMHOB, TAKUX KaK aJKaHOJAMUH, TUAMUHOB, TAKUX KaK MeéKCaMeTHJIANAMUH, TPHAMUHOB.

B omHOM BapuaHTe OCYLIECTBJIEHHsS KOMIIOHEHT (i) mpencrasisier coOOH OOuH WIIN
Oonee CIIMBAIOLIMX AareHTOB, BBIOPAHHBIX U3 TPYMIBL, COCTOALIEH MOJUITUICEHIMHHA,
NOJIMBUHUJIAMUHA, YKUPHBIX AMUHOB.

B onHOM BapmaHTe OCyLIECTBJICHHS KOMMOHEHT (ii) MpeAcTaBisieT COOOW ONUH WU
0oJiee JKUPHBIX aMUJIOB.

B omHOM BapmaHTe OCyLIECTBIEHHS KOMIOHEHT (i1) MpeAcTaBisieT cOOOW ONUH WU
Ooyiee CIIMBAIOIIMX AareHTOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSMIEH W3 JUMETOKCHITAHAJS,
TJIMKOJIBAJIbACTH 1A, TITMOKCANIEBON KHUCIIOTHI.

B omHOM BapmaHTe OCYLIECTBICHHS KOMIOHEHT (11) MpEACTaBisieT COOOM ONWH WK
OoJiee CIIMBAIOIIUX ar€HTOB, BBIOPAHHBIX M3 MOJU3()HPIIOIHONIOB, TAKUX KaK MMOJUKATPOJIAKTOH.

B omHOM BapmaHTe OCylIecTBIEHHs KOMIOHEHT (ii) mpencrasisier coOOH OAMH WU
Oomee CIIMBAIOLIMX AareHTOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSINEH M3 Kpaxmana,
MOAN(PHUIMPOBAHHOTO Kpaxmaia, kapookcumermiuesttoossl (CMC).

B onHOM BapmaHTe OCyLIECTBIEHHMs KOMIOHEHT (11) MpeAcTaBisieT coOOM ONMH WU

Oosee CIIMBAIOIIMX areHTOB B (POpMe MHOTO(YHKLNOHAIBHBIX KapOOIUUMHIOB.
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B omgHOM BapumaHTe OCyIIECTBJICHHsI KOMIIOHEHT (1) mpencTaByisier coOOH OOWH WU
OoJee CIIMBAIOIINX Ar€HTOB, BHIOPAHHBIX M3 CIIMBAIOIINX aréHTOB HA OCHOBE MEJNAMHHA, TAKHUX
KaK CIIMBAIOIINE areHThbl Ha OCHOBE rekcakuc(MermiMeTokcu)menamuaa (HMMM).

IIpumepamu Takux coenunenuit spnsitores Picassian XL 701, 702, 725 (Stahl Polymers),
takue kak ZOLDINE® XL-29SE (Angus Chemical Company), Takue xkaxk CX300 (DSM), Takue
kak Carbodilite V-02-L2 (Nissinbo Chemical Inc.).

B oxgHOM BapuaHTe OCyIecTBIeHHsI KOMITIOHEHT (ii) mpencrasiser codoii Primid XL552,

KOTOPBINA UMEET CIEAYIOLIYI0 CTPYKTYPY:

Primid XL-552

KowmnoneHT (ii) Takke MOXET MPEACTaBISATh COOOH JIFOOYI0 CMECh BBIMICYTIOMSIHY ThIX
COEIMHEHUM.

B omHOM BapmaHTe OCYINECTBJIEHHS] KOMIIO3ULUS CBSI3YIOINETO I10 HACTOALIEMY
U300pETEHHIO CONEPKUT KOMIOHEHT (11) B kKonmuectse oT 1 1o 40 macc.%, Takoe kak ot 4 o 20
macc.%, Takoe kak oT 6 1o 12 macc.%, B pacueTe Ha CyXyr MacCcy KOMIOHEHTa (1).

Kowmrmonenr (iii)

HeoOsi3atenbHplii  komnoHeHT (iii) mpeactaBieH B (Qopme omHOro wuiam Ooiee
IIaCTU(UKATOPOB.

B oxgHOM BapuaHTe OCyIeCTBeHHs] KOMIOHEHT (iii) mpeacraBiieH B (hopMe OTHOTrO WU
Oonee MIACTU(UKATOPOB, BBHIOPAHHBIX M3 TPYMIbL, COCTOALICH W3 TMOJHOJOB, TaKUX Kak
YIJEBOABI, THUAPOTEHH3HPOBAHHBIX CaXapoB, TAaKUX Kak COpPOUT, SPHUTPHON, TJIHLEPHH,
MOHOSTHJICHTJIMKOJIS, TOJMHMATHIICHIJIUKOICH, 3(QHUPOB  MOJMATHIIEHTIMKONS, TMOJIUI(PHUPOB,
(TanaToB W/MIM KUCJIOT, TAaKUX KaK TUIMHOBAS KUCIIOTA, BAHWJIMHOBAS KHCJIOTA, MOJIOYHAS
KUCIOTa Wwin (epysioBas KHCJIOTA, AaKPUJIOBBIX IOJMMEPOB, IOJUBHHHIIIOBOTO CITHPTA,
NOJINY PETAHOBBIX IHCIIEPCUH, 3TUJICHKapOOHATa, NMPONMMIIEHKApOOHATa, JAKTOHOB, JIAKTAMOB,
JAKTHIOB, TOJMMEPOB HA AaKPUJIOBOH OCHOBE CO CBOOOAHBIMH KapOOKCHUIIBHBIMH TPYyMIaMHU
W/VITH TIOJINY PETAHOBBIX TUCTIEPCHHA CO CBOOOIHBIMU KapOOKCHIIBHBIMU TPy IIIIAMH, TIOJTHAMHUIOB,
aMHJIOB, TAKMX KakK KapOaMu/MOUEBHHA, WIIH JIFOOBIX HX CMECEH.

B onHOM BapuaHTe OCYIIECTBIEHHs] KOMIOHEHT (1ii) mpeacTaBieH B popMe OJHOTO HIIN
Oonee muacTu(UKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOALIEH W3 KapOOHATOB, TAaKUX Kak

STUJICHKapOOHAT, NPOMIIEHKapOOHAT, JIAKTOHOB, JIAKTAMOB, JIAKTHIOB, COENHMHEHHH CO
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CTPYKTYpOH, MOmOOHOM JWIHHMHY, TaKuX KaK BaHWIMH, AlL€TOCHPUHIOH, PAaCTBOPUTENEH,
UCTIONIb3YEMBIX B KadeCTBE KOAJIECLUPYIOIIUX AareHTOB, TaKUX Kak 3(HUPBl CIHUPTOB,
NOJIMBUHUJIOBBINA CIIHPT.

B onHOM BapuaHTe OCYyIECTBIEHHs] KOMIOHEHT (1i1) mpeacTaBieH B popMe OJHOrO MU
Oonee HepeaKLMOHHOCHIOCOOHBIX IJIACTH(UKATOPOB, BBIOPAHHBIX M3 TPYIIIBI, COCTOSINEH U3
HOJUATUICHTJIMKONEH, >(QHUPOB MOJMATHICHIVIMKONA, NOIM3(PHUPOB, THUAPOT€HH3HPOBAHHBIX
caxapoB, (hTanaToOB M/ MM APYTUX CIOKHBIX d3(PUPOB, PACTBOPUTENEH, UCTIOIB3YEMbIX B KAUECTBE
KOAJIECLIUPYIOLINX  areHTOB, TaKUX Kak d(QUpPbl CIOUPTOB, AaKPWUJIOBbIE  IOJIHMEPHI,
NIOJIMBHHUJIOBBIN CITHPT.

B omHOM BapuaHTe OCyLIECTBICHHMs KOMIIOHEHT (iii) mpencTaBisier coOOW OAMH MU
Oosee PEAKIMOHHOCIIOCOOHBIX IUIACTU(UKATOPOB, BBIOPAHHBIX W3 TPYIIbI, COCTOSLIEH W3
KapOOHATOB, TAKUX KaK STHJIEHKApPOOHAT, MPOMUIEHKApOOHAT, JIAKTOHOB, JIAKTAMOB, JIAKTHJIOB,
I¥M- WM TPUKAPOOHOBBIX KHCJIOT, TAKMX KaK QJUIWHOBAS KHUCIIOTA, WM MOJIOYHAs KHCJIOTa
W/WIIM  BAaHWIMHOBAsT KHUCIOTA, WK (epysnoBas KHCJIOTA, MOJHYPETAHOBBIX IHCIIEPCUH,
AKPUJIOBBIX TOJIUMEPOB CO CBOOOIHBIMH KapOOKCHJIBHBIMH TPYIIAMH, COEOUHEHHUH CO
CTPYKTYPOHi, MOJOOHOH JINTHUHY, TAKUX KaK BAHWINH, alleTOCHPHUHTOH.

B onHOM BapuaHTe OCYIECTBIEHHs] KOMIOHEHT (1ii) mpeacTaBieH B opMe OJHOTO HIIN
Oonee macTU(UKATOPOB, BBIOPAHHBIX W3 TPYNMbL, COCTOSIIEH W3 JKUPHBIX CIIUPTOB,
OJTHOATOMHBIX CITUPTOB, TAKUX KaK MMEHTAHOJI, CTEAPUIIOBBIM CIIUPT.

B onmHOM BapuaHTe OCYLIECTBICHHsS KOMIOHEHT (iii) COmep>KUT OauH wuiau Oosee
IIaCTU(UKATOPOB, BBIOPAHHBIX M3 TPYIIIBI, COCTOSAILIEH W3 MONUITUICHIIIMKONEH, 3(pHUpoB
MOJIMI THJIEHT JIMKOJIS.

Eme ogHMM HEOKMIAaHHBIM AaCMEeKTOM HACTOSIIEro W300peTeHUs SBJISETCS TO, HTO
UCTIOJIb30BaHUE IUIACTU(PHUKATOPOB, HMMEIOLIMX TeMmmnepaTypy kunenus Oonee 100°C, B
gactHocTH, 140-250°C, 3HaYuTENbHO YIyulllaeT MeXaHHMYeCKHe CBOWCTBA W3JEIUM U3
MHHEPAJIBbHOTO BOJIOKHA B COOTBETCTBUH C HACTOSALIMM H300pPETEHHEM, XOTS, C YUETOM HX
TEMIIepPaTypbl KUTIEHHs], BIIOJIHE BEPOSATHO, YTO 3TH IUIacTH(UKATOPBI OYyIyT, MO MEHbILIEH Mepe
YAaCTHYHO, HCTAPSTBCS BO BPEMsS OTBEPXKIACHMS CBS3YIOIIMX, HAXOMAIIUXCS B KOHTAKTE C
MHUHEPAJIbHBIMU BOJIOKHAMU.

B opHOM BapmwaHTe OCyINECTBJICHHsS KOMITOHEHT (iii) CONEp>KHT OOuH wWiu OoJjee
macTU(UKATOPOB, UMEIOIINX Temreparypy kunenus Oonee 100°C, Takyr kak ot 110 mo
280°C, bonee npegnoururenbHO OT 120 o 260°C, Sonee npennoututenasHo ot 140 o 250°C.

Cumnraercs, 9to 3p(PEeKTUBHOCTD 3THX IUIACTHU()UKATOPOB B KOMITO3HMLIUU CBSI3YIOIIETO,
NPEANOYTUTENIbHO B BOAHOW KOMIIO3ULIMM CBSI3YIOIIETO B COOTBETCTBHM C HACTOSALINM

nzo0peTeHneM cBsizaHa ¢ 3((HEKTOM MOBBIMIEHUS MOABUHOCTH OKHCIEHHBIX JINTHUHOB B
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nporecce oreepkaeHHs. CUMTaeTcs, 4YTO TMOBBIUIEHHAS TMOABIDKHOCTD JIMTHUHOB HIIU
OKHCJIEHHBIX B IPOLIECCE OTBEPKACHHS CIIOCOOCTBYET 3(P(EKTUBHOMY CLIMBAHUIO.

B opHOM BapmaHTe OCyIIECTBJICHHsS KOMITOHEHT (iii) COIEp>KUT OOWH win Oojee
NOJIMATHIIEHTJIMKOJIEH, UMEIOLIUX CPEIHIOI MOJEKYJsIpHyto maccy or 150 mo 50000 r/mons, B
yacTHOCTH, OT 150 1m0 4000 r/moib, 6onee korkpeTHO OT 150 10 1000 r/MOJIB, TPENNOYTUTETBHO
ot 150 no 500 r/momnb, 6onee npexnourutenbHo OT 200 10 400 r/mMonB.

B omHOM BapuaHTe OCyINECTBJEHHMs KOMITOHeHT (iii) COmep:KUT OauH win Oojee
NOJIMA THJIEHTJIMKOJIEH, MMEIOIIUX CPEIHIOI MOJIEKYJIIpHYI0 Maccy oT 4000 no 25000 r/modsb, B
gactHocTH, OT 4000 o 15000 r/mosb, 6onee koHkpeTHO oT 8000 1o 12000 r/mMob.

B onHOM BapuaHTe OCyIIecTBIeHHS KOMIOHeHT (iii) crmocobeH 0oOpa3oBbIBATH
KOBAJIEHTHbIE CBS3M C KOMITOHEHTOM (i) M/MJM KOMIIOHEHTOM (i1) B MPOLECCE OTBEPIKACHUSI.
Takoli KOMIOHEHT He OyAeT HCIapsATbCs M OCTAHETCS B COCTaBe KOMIIO3WLUH, HO OyneT
3¢ (PeKTUBHO U3MEHEH, YTOOBI He BHI3bIBATh HEXKENATeNIbHbIX MOOOYHBIX 3(()EeKTOB, HampuMep,
NOTJIOIIEHHE BOIbI OTBEP)KACHHBIM H3JeNneM. HeorpaHWuMBarOIMMHU NPUMEPAMHU TaKOTO
KOMITIOHEHTa SIBJSIFOTCS KANpPOJAKTOH W MOJUMEPhl HAa OCHOBE aKpWiIa CO CBOOOIHBIMH
KapOOKCHIIbHBIMH I'PYTIIIAMH.

B onHOM BapuaHTe OCYINECTBJIEHUS] KOMITIOHEHT (ii1) BBIOpaH M3 TPYIIIBI, COCTOSINEH M3
JKUPHBIX CITUPTOB, OJJHOATOMHBIX CIIUPTOB, TAKUX KaK IMEHTAHOJI, CTEAPUIIOBBIA CIIHPT.

B opgHOM BapuaHTe OCyLIECTBJIEHHsT KOMITIOHEHT (iii) BbIOpaH M3 OZHOro WM Oojee
IIACTU(UKATOPOB, BBIOPAHHBIX W3 TPYIIBI, COCTOALIEH W3 AIKOKCHJIATOB, TaKHUX Kak
STOKCHJIATBI, TAKHE KaK STOKCHIJIATHI OyTaHOA, TAKHe KaK Oy TOKCHTPUTIIUKOIb.

B onHOM BapmaHTe OCylLIeCTBJICHUsS KOMIOHEHT (iii) BbIOpaH W3 ONHOrO WM Oosee
MIPOMUJICHIJIUKOJIEH.

B omgHOM BapuaHTe OCyLIECTBJIEHUsT KOMITOHEHT (iii) BbIOpaH M3 OOHOrO Wjau Oojee
CJIOJKHBIX 3()UPOB TITUKOJISL.

B ongHOM BapuaHTe OCyLIECTBJIEHUsST KOMITOHEHT (iii) BbIOpaH W3 OOHOTO WM Oojee
IaCTH(GPHUKATOPOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOSIIEH M3 aJUIMIHATOB, All€TaTOB, O€H30aTOB,
IUKJIOOEH30aTOB, IIUTPATOB, CTEapaTtoB, copOATOB, CeOAlMHATOB, a3eNaToB, OyTHPATOB,
BAJIEPATOB.

B ongHOM BapuaHTe OCyLIECTBJIEHUsT KOMITOHEHT (iii) BbIOpaH W3 OOHOTO WM Oojee
IaCTU(PHUKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSIIEH W3 MPOU3BOMHBIX (PEHONA, TAKUX Kak
AJIKWJI- WIN apUiI3aMelleHHbIe (PeHOJBI.

B oxgHOM BapuaHTe OCyLIeCTBJIHHsT KOMITIOHEHT (iii) BbIOpaH M3 OZHOrO WM Oojee
IaCTU(PHUKATOPOB, BEIOPAHHBIX M3 TPYIIIBI, COCTOSIIEH U3 CHIIAHOJIOB, CUJIIOKCAHOB.

B oxgHOM BapumaHTe OCylIeCTBI€HHMs KOMITIOHEHT (iii) BbIOpaH M3 OJHOro WM Oojee
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acTU(PUKATOPOB, BBIOPAHHBIX W3 TPYIIIBL, COCTOALIEH W3 CyJab(paToB, TaKHX Kak
ankuncynbdatel,  Ccynb(OHATOB, TAaKUX  KaKk  aJKWJIAPUICYJNb(OHATHL,  TAaKMX  Kak
ankuincynbdoHatsl, pochaTos, TakuxX Kak TpUnoaudochaTel, TAKUX Kak TpUOyTHIIhOChaTHI.

B onHOM BapumaHTe OCyIIeCTBIEHHs KOMIOHEHT (ii1) BhIOpaH M3 OXHON wiu Oosee
T'UAPOKCUKHUCIIOT.

B omHOM BapuaHTe OCyLIECTBIEHHMs KOMITOHEHT (iil) BBIOpaH M3 OXHOrO wWiM Oojee
IacTU(HHUKATOPOB, BHIOPAHHBIX W3 TPYMIIbI, COCTOALICH M3 MOHOMEPHBIX aMHIOB, TAKUX Kak
arieraMubl, OEH3aMUIbI, AMUIOB )KUPHBIX KUCJIOT, TAKUX KaK aMHUJIbl TAJUJIOBOTO Macia.

B ongHOM BapuaHTe OCyLIECTBJIEHUsT KOMITOHEHT (iii) BbIOpaH W3 OOHOrO Wjau Oojee
IACTU(HHUKATOPOB, BBIOPAHHBIX W3 TPYIIBL, COCTOSALIEH W3 COEAMHEHHH YETBEPTUYHOTO
AMMOHWUSI, TAKUX KaK TPUMETHIITIULMH, TUCTEAPIIANMETHIAMMOHUS XJIOPH.

B ongHOM BapuaHTe OCyLIECTBJIEHUsT KOMITOHEHT (iii) BbIOpaH W3 OOHOrO Wju Oojee
IaCTU(QHUKATOPOB, BBIOPAHHBIX M3 TPYIIIBI, COCTOSIIEH W3 PACTHTEIBHBIX MAacel, TaKHX Kak
KaCTOPOBOE MAcIIO, MAJIbMOBOE MACJIO, JIbHSIHOE MAaCJIo, TAJUIOBOE Maciio, COEBOE MAcIIo.

B onHOM BapuaHTe OCYLIECTBJIEHHST KOMMOHEHT (iii) Haxomutcs B (OpMe TaJJIOBOTO
Mmaca.

B omgHOM BapuaHTe OCyLIECTBJIGHHsT KOMITIOHEHT (iii) BbIOpaH M3 OZHOTO WM Oojee
IaCTU(QUKATOPOB, BBHIOPAHHBIX W3 TPYMIbL, COCTOSIIEH M3 THAPOT€HU3UPOBAHHBIX MAacel,
alleTUJINPOBAHHBIX Macell.

B onHOM BapuaHTe OCyLIeCTBJEHUS KOMIIOHEHT (iii) BbIOpaH W3 OJHOrO WK Oosee
METHJIOBBIX 3()UPOB JKUPHBIX KHUCIIOT.

B onHOM BapmaHTe OCyLIECTBJICHUST KOMIOHEHT (iii) BbIOpaH W3 OQHOrO Wiu Oosee
IacTU(QUKATOPOB, BBIOPAHHBIX W3 TPYMNIbL, COCTOSIIEH W3  AJKWJINOJUIIIFOKO3UIOB,
IJIFOKOHAMUZIOB, AaMHHOTIFOKO3aMHJIOB, CJIOJKHBIX 3(HPOB  caxaposbl, CIOXKHBIX 3(PHUPOB
copbuTaHa.

HeoxxunanHo Obpu1o OOHApPY’KEHO, YTO BKJIOUEHHE IIACTU(UKATOPOB B KOMIO3HMLIUU
CBSI3YIOIIEro, MPENNOYTHTEIBHO BOJHBIE KOMIIO3WIMK CBSI3YIOINErO, HCIOJB3yEeMble B
COOTBETCTBUH C HACTOSIIIUM H300pETEeHHEM, 3HAYHTEIBHO YJIYUIIaeT MEXaHUYECKHE CBOIHCTBA
U3/IeNTNI U3 MUHEPAJIbHOTO BOJIOKHA B COOTBETCTBUU C HACTOSIIIUM H300pETECHHEM.

TepmuH «maacTuguKaTop» OTHOCHTCS K BEIIECTBY, KOTOPOe MOOABISIIOT K MaTepuaiy,
qroOBbl CHenaTh Marepuan Oojiee MATKAM, THOKUM (32 CUeT CHIDKEHHsS TeMIIepaTypbl
creknoBanus Tg) u Oonee nerkum B 0OpaboTke.

KomnoneHT (ii1) Takke MOXET MPEeACTaBIATh COOON JIIOOYI0 CMeCh BBILIEYTOMSHYThIX
COEIMHEHUM.

B onHOM BapuaHTe OCyLIECTBIEHUs KOMIIOHEHT (ii1) MpUCYTCTBYET B KonudecTse oT 0,5
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no 50, mpeamoututenbHO OT 2,5 no 25, 6onee mpenmodtuTebHO OT 3 10 15 macc.% B pacuere
Ha CYXYI0 Maccy KOMITOHEHTa (1).

KoMno3uiusi CBs3yIOLEro, NPeArnouYTUTENbHO BOAHAs KOMIIO3ULIUS CBS3YIOLIETO, IS
MHUHEPaJIbHBIX BOJIOKOH, COieprKalast KOMIOHEHTHI (1) u (iia).

B opHOM BapmaHTe OCYILIECTBICHMS HACTOsIee H300peTeHHe HAmpaBIeHO Ha
KOMITO3ULIMIO  CBS3YIOLIETO, IPEANOYTUTEIbHO BOAHYK) KOMIIO3UIMIO CBSI3YIOINEro, JUis
MHHEPAJbHBIX BOJIOKOH, COAEPIKAIIYIO!

- KOMITOHEHT (1) B popme omHOro mim 6oee OKUCICHHBIX JINTHUHOB;

- KOMIIOHEHT (i1a) B (hopMe OIHOro Win Oojiee MOTU(PUKATOPOB.

ABTOpBI HacToOALIEr0 H300peTeHus: OOHAPYKHJIM, YTO MPEBOCXONHBIE CBS3YIOIIUE
CBOMCTBA TAaK)K€ MOTYT OBITb JOCTUTHYTHI C IMOMOIIBI0 JBYXKOMIIOHEHTHOW CHUCTEMBI, KOTOpast
COIEP KUT KOMIOHEHT (1) B popme omHOro uin Oosiee OKUCISHHBIX JIUTHHHOB  KOMITOHEHT (11a)
B (opme omHOoro wiu Oonee MOmM(PUKATOPOB U, HEOOs3aTeNbHO, JHOOOW W3 APYTUX
KOMITOHEHTOB, YIIOMSIHYTBIX BBIIIE W HUXE.

B onHOM BapuaHTe OCYIIECTBIIEHUSI KOMITIOHEHT (11a) MpencTasisier coboi MoauguKaTop
B (¢opMe OmHOro win OoJiee COEOUHEHUH, BBIOPAHHBIX W3 TPYIIbL, COCTOSIIEH W3
STIOKCUAMPOBAHHBIX MacCeJ HAa OCHOBE TPUTIIHLIEPHIOB KUPHBIX KHUCIIOT.

B omHOM BapuaHTe OCYIIECTBIIEHUS] KOMIIOHEHT (11a) MmpencTaBisier coboi MoauduKaTop
B ¢opme omHOro uiam Ooyiee COENMHEHHH, BBIOPAHHBIX M3 MOJIEKYJ, UMEIUX 3 uiu Oonee
SMOKCUTPYTIIL.

B oxgHOM BapuaHTe OCyIIECTBJICHUST KOMIIOHEHT (1ia) mpeacTaBisieT co0oi MOIUpUKATOP
B ¢opme omHOro miu Ooyiee TMOKHMX OJIMTOMEPOB MJIM TMOJMMEPOB, TAKMX KaK aKPHJIOBBIM
nojuMep ¢ HU3KOH Tg, TakoW Kak BUHIJIOBBIH mojiuMmep ¢ HU3Koi Tg, Takoi kak momuddup c
HI3KOM Tg, KOTOpBIE COnmEpIKAaT PEeaKMOHHOCIIOCOOHbIE (PYHKIMOHAIBHBIE TPYIIIBI, TAKHE KaK
KapOOMUUMHIHBIE TPYIIIbL, TAaKWe KaK AaHTHAPUIAHBbIE TPYIIbI, TaKWe KaK OKCA30JIMHOBBIC
IPYIIIBL, TAKHE KAK aMUHOTPYIIIbI, TAKHE KaK STIOKCUTPYTIITHL.

B onHOM BapuaHTe OCYINECTBIEHHS KOMITOHEHT (iia) MpeacTaBiisieT cOOOW OOUH WU
Oonee MOOU(PHUKATOPOB, BBIOPAHHBIX W3 TPYIIIBL, COCTOALIEH W3 TMOJMITHJIEHIMHHA,
NOJIMBUHUJIAMUHA, KUPHBIX aMHUHOB.

B onHOM BapuaHTe OCYINECTBICHHS KOMITOHEHT (iia) MpencTaBiisieT cOOOH OAMH WU
Oonmee  MomuUKATOPOB, BBIOPAHHBIX W3  aMU(PATUIECKHNX  MHOrO(YHKIIMOHAIBHBIX
KapOOIUUMHIOB.

KomnoneHT (11a) Takyke MOXET MPencTaBisATh cOOOH J0O0YI0 CMECh BBIIIEYTTOMSHYThIX
COEIMHEHUM.

He sxenast ObITh CBSI3aHHBIMU KaKOW-JTHMOO KOHKPETHON Teopuel, aBTOPbI HACTOSILIErO



45

M300peTeHNs TOJIaratoT, YTO MPEBOCXOIHBIE CBA3YIOLINE CBONCTBA, JOCTUTAEMbIe KOMITO3ULIUEH
CBSI3YIOIEr0 Ui MHMHEPAJIbHBIX BOJIOKOH, coieprkameil kommoHeHThl (1) u (11a) o
HeoOs13aTeNbHbIE JTOTIOJHUTENbHBIE KOMIIOHEHTBI, 10 MEHbIIEeH Mepe YacTHYHO OOYCIIOBJIEHBI
3¢ ¢dexToM, COCTOSIUM B TOM, YTO MOAU(DHUKATOPHI, HUCIONb3yEMbIe B KaUeCTBE KOMIIOHEHTOB
(iia), mo MeHbLIEH Mepe YaCTHYHO BBIMOJHIIOT (PYHKIMIO IUIACTU(GHKATOPA M CLIMBAOLIETO
areHTa.

B ongHOM BapwaHTe OCYLIECTBICHHS KOMITO3UIIHS CBSI3YIOILETO, MPEeNNnOYTHTEIbHO
BOJIHAsI KOMITO3HIIMS CBS3YIOLIETO, COAEPKHUT KOMIOHEHT (iia) B koamuectse oT 1 1o 40 macc. %,
TakoM Kak oT 4 no 20 macc.%, TakoM kak or 6 go 12 macc.%, B pacdere Ha CyXyr Maccy
KOMTIOHeHTa (1).

JIpyrue KOMNnoHeHTbI

B HEKOTOpPBIX BapHaHTaxX OCYLIECTBJIEHHsS] KOMIO3HMLHUS CBS3YIOIIETO, MPEANOYTHTEIBHO
BOJ{HAsI KOMITO3ULHS CBSI3YIOLIETO, UCMOIb3yeMasi B COOTBETCTBUU C HACTOSLIMM M300pETEHUEM,
COIEPIKUT JTOTIOJTHUTEIbHBIE KOMITOHEHTBI.

B ongHOM BapwaHTe OCYLIECTBICHHS KOMITO3UIHS CBSI3YIOILETO, MPEeNNOYTHTEIBHO
BOJHAsI KOMIIO3HMLMS CBSI3YIOLIEr0, HCIONb3yeMas B HACTOSINEM H300PETeHHH, CONEPIKUT
KaTalu3aTop, BBIOPAHHBIH W3 HEOPraHMYECKHX KHCIOT, TaKUX KaK CepHas KHCIOTa,
cyJib(haMHUHOBAsT KUCJIOTA, a30THAsI KUCJIOTA, OOpHAask KUCIoTa, runodochoprcTast KUCIOTa W/ WK
dochopHas kucnora, W/uUIM TOOBIX HUX COJEH, TakuxX Kak Tunogochur HaTpus, H/UIH
AMMOHHUMHBIX COJIEH, TaKMX KaK AaMMOHHUWHBIE COJH CEPHOH KHCIOTHI, CyJb(haMUHOBOM
KUCJIOTBI, @30THOM KHCJIOThI, OOPHON KUCIOTHI, THNOPOCHOPUCTOI KUCIOTHI 1/ 1iu HocopHOit
kucnotel, w/umu nonudocdara warpust (STTP), w/umm meradocdara Harpust (STMP), w/mnun
okcuxyopuaa pochopa. [IpuCyTCTBHE TAKOTO KATAIN3aTOPA MOXKET YJYULIHTh OTBEPKAAIOIIUE
CBOWCTBA KOMITO3ULIMH CBSI3YIOINErO, MPEANOYTUTENbHO BOJHOW KOMITO3HMILMHU CBS3YIOIIETO B
COOTBETCTBHUH C HACTOSLINM U300PETEHUEM.

B ongHOM BapWaHTe OCYLIECTBICHHS KOMITO3UIHS CBSI3YIOILETO, MPENNOYTHTEIBHO
BOJIHAsI KOMITO3ULHS CBSI3YIOLIETO, UCTIOIb3yeMasi B COOTBETCTBUU C HACTOSLIMM H300pETCHUEM,
COIEPIKUT KaTaju3aTtop, BBIOpaHHBIA W3 KHUCIOT JIblOWca, KOTOpble MOTYT MPHHUMATH
3JIEKTPOHHYIO Tapy OT JOHOPHOTO COEOUHEHHWs, oOpasyromero amaykr JIbromca, Takux Kak
ZnCl, Mg(Cl0O4)2, Sn[N(SO2-n-CgF17)2]4.

B ongHOM BapmaHTe OCYLIECTBICHHMS KOMITO3UIHS CBSI3YIOILETO, MPENNOYTHTEIBHO
BOJIHAsI KOMITO3ULUS CBSI3YIOLIETO, UCMOIb3yeMasi B COOTBETCTBUU C HACTOSLINM H300pETEHUEM,
COIIEP>KUT KaTau3aTop, BbIOpaHHBIA U3 xyopuaoB MertawioB, Takux kak KCI, MgCl,, ZnCl,,
FeCls u SnCls.

B onnoM BAPHUAHTEC OCYLICCTBICHUA KOMIIO3UMIHA CBA3YHOLICTO, MNPEANOYTHUTCIBHO
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BOJIHAsI KOMITO3ULIUS CBSI3YIOIIETO, UCIIONIb3yeMasi B COOTBETCTBUH C HACTOSIIIUM U300peTEHUEM,
COIEPKUT KATaJIN3aTop, BBIOPAHHBIH W3 METAJIOOPTaHUYECKUX COSAUHEHHH, TaKUX Kak
KaTaJIM3aTOPbl HA OCHOBE TUTAHATA M KaTAJIM3aTOPbl HA OCHOBE OJIOBA.

B onHOM BapuaHTe OCYIIECTBICHHS KOMIIO3ULIMS CBSI3YIOIIETO, MPEANOYTHTEIBHO
BOJIHAsI KOMITO3ULIMSI CBSI3YIOLIETO, UCTIOIb3yeMasi B COOTBETCTBUU C HACTOSLIMM M300pETEHUEM,
COIEPIKUT KATaJIU3aTOp, BBIOPAHHBIM W3 XEJIATUPYIOIIUX AreHTOB, TAKUX KaK MepPEeXOJHbIe
METAaJIJIbl, TAKHE KaK HOHBI jKejie3a, HOHbI XpOMa, HOHbI MAPTaHIla, HOHbI MEIH.

B onHOM BapuaHTe OCYINECTBJCHHS KOMITO3UIUSI CBS3YIOIIEro, MPEANOYTUTETHHO
BOJIHAsI KOMITO3ULIKSI CBSI3YIOIIErO, UCTIONIb3yeMasi B COOTBETCTBUU C HACTOSIIIUM U300pETEHUEM,
KPOMeE TOTO, CONEPKUT AOMOJHUTENBHBIN KOMIIOHEHT (1V) B (hOpMe OHOTO Wi OOoJiee CUIIAaHOB.

B onHOM BapuaHTe OCYIIECTBJICHHS KOMITO3UIUSI CBS3YIOIIErO, MPEANOYTUTEIHHO
BOJIHAsI KOMITO3ULIUS CBSI3YIOIIETO, UCTIONIb3yeMasi B COOTBETCTBHH C HACTOSIIIUM U300peTEHUEM,
KPOMeE TOTO, COIAEPKUT JIOMOJHUTENIbHBIN KOMITOHEHT (iv) B (popMe OqHOro muiu Oojiee areHTOB
COYETaHWs, TAKUX KaK OpraHo()y HKIIMOHAJIbHbIE CHUJIaHbI.

B onHOM BapmaHTe OCYIIECTBJICHUS KOMIIOHEHT (1V) BbIOpAaH W3 TPYIIIBL, COCTOSINEH M3
OpraHO(QYHKI[MOHAJBHBIX ~ CHJIAHOB,  TaKUX  KaK  TEPBUYHbIE  WJIA  BTOPHYHBIC
aMIHO(Y HKLIMOHATU3UPOBAHHBIE CHJIAHBI, STIOKCU(YHKIIMOHAIM3UPOBAHHBIC CHUJIAHBI, TAKHE KaK
MOJIMMEPHBIE WJIH OJUTOMEPHBbIE SMOKCH(YHKIMOHAIN3UPOBAHHBIE CHUJIAHBI, METaKpHJIAT-
(YHKIIMOHATM3UPOBAHHbIE CUJIAHBL, AJKWJI- M  apUI(PyHKIMOHAIU3UPOBAHHBIE CHJIAHBI,
MOYeBHHA-(PYHKIINOHATH3UPOBAHHBIE CUJIAHBI TN BUHUJI(YHKIHOHATU3HPOBAHHBIE CHJIAHBL.

B onHOM BapumaHTe OCYINECTBICHHS KOMIIO3UIMS CBSI3YIOLIETO, MPEANOYTHTEIBHO
BOJIHAsI KOMITO3ULIMSI CBSI3YIOLIETO, UCTIOJIb3yeMasi B COOTBETCTBUU C HACTOSLIMM M300pETEHUEM,
JOTIOJIHUTEJIPHO CONEPKUT KOMIOHEHT (V) B ¢opMe OmHOro wiu Oojiee KOMIIOHEHTOB,
BbIOPAHHBIX U3 TPYIIIBI, COCTOSIIENH U3 aMMHUAKa, aMUHOB MJIH JIFOOBIX MX COJIEH.

Bri1o 00HapyskeHO, 4TO BKIIIOYEHHE aMMHaKa, aMUHOB WU JIFOOBIX UX COJIEH B KaueCTBE
JOTIOJTHUTEIHPHOTO KOMIIOHEHTA MOKET ObITh, B YACTHOCTH, TIOJIE3HBIM, KOTrTIa B KOMITOHEHTe (1)
UCTIOJIB3YIOTCSl OKUCJIGHHbIE JINMTHUHBI, TPUYeM OKHCJIEHHBbIH JIMTHHH HE TOABEPrayics
OKHCJICHUIO B IPUCYTCTBUN AMMHAKA.

B onHOM BapuaHTe OCYINECTBJICHHS KOMITO3UIUSI CBS3YIOIIErO, MPEANOYTUTEIHHO
BOJIHAsI KOMITO3ULIUS CBSI3YIOIIETO, UCTIONIb3yeMasi B COOTBETCTBHH C HACTOSIIIUM U300peTEHUEM,
JOTIOTHUTEIBHO CONEPIKHUT IOTOJHUTENbHBIM KOMIIOHEHT B (JOpME MOYEBHHBI, B YaCTHOCTH, B
koiudecTse oT 5 1o 40 macc.%, Takom kak ot 10 go 30 macc.%, ot 15 no 25 macc.%, B pacuere
Ha CYXYI0 Maccy KOMITOHEHTa (1).

B onHOM BapumaHTe OCYIIECTBICHHS KOMITO3UIUSI CBS3YIOIIErO, MPEANOYTUTEIHHO

BOJAHAA KOMIIO3ULIHs CBA3YIOILICTO, UCIIOJIb3yEMAsd B COOTBETCTBUU C HACTOSAIIUM I/I306peTeHI/IeM,
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KpOME TOTO, COAEPIKHUT IOTMOJHUTEIbHBI KOMIIOHEHT B (pOpMe OfHOro miu Oojee yrieBoioB,
BBIOPAHHBIX U3 TPYIIIBL, COCTOSIIEH U3 Caxapo3bl, BOCCTAHABIMBAIOIIUX CaXapoB, B YACTHOCTH,
IEKCTPO3bl, TOJIUYTIEBOAOB U UX CMeCeH, IPEANOYTUTENBHO IEKCTPUHOB M MaJIbTOAEKCTPUHOB,
OoJee MPeaNnOYTUTENBHO TIIFOKO3HBIX CHPOIIOB U 00Jiee MPEeArOUTUTENbHO IIFOKO3HBIX CHPOIOB
¢ nokasaresnem skBuBajeHTa nekctpo3bl DE ot 30 no menee 100, Takum kak DE = 60 no menee
100, nanmpumep, DE = 60-99, nanpumep, DE = 85-99, nanpumep, DE = 95-99.

B ongHOM BapwaHTe OCYLIECTBJCHHS KOMITO3ULMS CBSI3YIOILETO, MPENNOYTUTEIBHO
BOJIHAsI KOMITO3ULIHS CBSI3YIOLIETO, UCMOJIb3yeMasi B COOTBETCTBUU C HACTOSLIMM H300pETCHUEM,
KpPOME TOTO, COAEPIKHUT IOMOJHUTEIbHBII KOMIIOHEHT B (pOpMe OIHOro Wik 0ojiee yrieBOIOB,
BBIOPAHHBIX W3 TPYIIbL, COCTOSIIEH W3 Caxapo3bl W BOCCTAHABJIHMBAKOIIUX CaxapoB, B
KonyecTBe oT 5 1o 50 macc.%, Takom Kak oT 5 mo menee SO macc.%, Takom kak ot 10 mo 40
macc.%, Takom kak oT 15 mo 30 macc.%, B pacdere Ha CyXyI MacCy KOMIOHEHTa (1).

B KOHTEKCTe HACTOALIEr0 HM300PETEHHs KOMIIO3MIMS CBS3YIOLIETO0 C COAEpPKAHWEM
caxapa 50 macc.% wu Oonee B pacueTe Ha OOIIYIO CYXYH MAacCy KOMIIOHEHTOB CBS3YIOLIETO
CUMTAETCs CBSA3YIOLIMM Ha OCHOBE caxapa. B KOHTeKcTe HacTosIero n300peTeHns KOMITO3ULIHS
CBSI3YIOIEro, MMerInasi cojepkanue caxapa mMeree S0 macc.% B pacuere Ha OOINYIO CYXYIO
MacCy KOMIIOHEHTOB CBSI3YIOIIEr0, CYUTAETCS CBA3YIOLIMM HE Ha OCHOBE Caxapa.

B onHOM BapuaHTe OCYLIECTBICHHMS KOMITO3UIMS CBSI3YIOILETro, MPEeNNOYTHTEIBHO
BOJIHAsI KOMITO3ULIMS CBSI3YIOLIET0, UCMOJIb3yeMasi B COOTBETCTBUU C HACTOSALIMM M300pETEHUEM,
KPOME TOrO, COJEPXKHUT MAOMOJHUTEIbHbIH KOMIIOHEHT B (opMme ongHoro wim Oornee
MOBEPXHOCTHO-aKTHUBHBIX BEIIECTB, KOTOpPbIe HAXOASATCS B (POpMe HEMOHHBIX W/MJIM HOHHBIX
SMYJIbraTOPOB, TAaKUX KaK MOJUOKCHATHIEHB! (4) naypusoBblii 3(up, TaKUX KaK COEBBIH
JICLIUTHH, TAKUX KaK JOACLUICYJIb(AT HATPHUS.

B omHOM  BapwaHTe  OCYINECTBJIEHUS  BOXHAS  KOMIIO3ULIUSI  CBSI3YIOILUETO,
NPEANOYTUTENIbHO BOJHAS KOMITO3ULMSI CBSI3YIOLIEro, HCIHOJb3yeMass B COOTBETCTBHH C
HACTOSILIIUM H300PETEHUEM, COIEPIKHT:

- KOMITOHEHT (1) B popMe OHOro uim 0oJjiee OKUCIEHHBIX aMMHAKOM JINTHUHOB C
conepskanueM rpymnn kapoonosoi kuciaotel ot 0,05 mo 10,0 mmons/T, Takum kak ot 0,1 mo S
MMOJTB/T, TakuM Kak oT 0,20 no 1,5 mmonb/T, Takum kak ot 0,40 1o 1,2 MMOJIb/T, TAKUM KakK OT
0,45 no 1,0 MMonB/T, B pacdere Ha CyXyr0 Maccy KOMIIOHEHTa (1),

- KOMTIOHEHT (i1) B popme ogHOro min OoJiee CITUBAIOIINX areHTOB, BHIOPAHHBIX U3
OeTa-ruIpOKCHANIKIIIAMUIHBIX ~ CIIMBAIOIIUX AareHTOB W/WIM OKCA30JMHOBBIX CIIMBAROIIUX
areHTOB, W/WJIN TPENCTaBysieT coOOH OAMH MM OoJiee CIIMBAIOLIMX AreHTOB, BBHIOPAHHBIX M3
TPYMIbI, COCTOSIIEeH ©3 MHOTOQYHKIHOHAJIbHBIX OPraHMYECKUX AaMHUHOB, TaKHUX Kak

AJIKaHOJIaMHWH, TUAMHUHOB, TAKUX KaK FrCKCAMCTUJIAUAMUH, TPUAMHUHOB,
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- KOMITOHEHT (1ii) B opme ogHOro uiam Oojee MONUATHISHIJIMKOICH CO CpenHen
MoJIeKyJisipHOH Maccoit ot 150 no 50000 r/monb, B wactHocTH, OT 150 no 4000 r/monb, Gonee
KOHKpeTHO oT 150 mo 1000 r/monp, mpeamourutenbHo ot 150 mo 500 r/mons, OGonee
npeanoututensHo oT 150 go 300 r/monb, uaM oaMH WM Ooyiee MOJMATHIIEHTIHKOJNEH Cco
cpenHeii MonekyssipHON maccoit ot 4000 mo 25000 r/monb, B wactHOocTH, OT 4000 mo 15000
r/Monb, 6onee KoHKpeTHO OT 8000 no 12000 r/MOJB; IPU 3TOM MPEANOYTHTENBHO KOMITO3ULIHSA
CBSI3YIOLLETO, MPEANOUTUTEFHO BOAHAS KOMITO3UILIMS CBSI3YIOLIETO, CONEPIKUT KOMIOHEHT (ii) B
koimdecte ot 1 1o 40 macc.%, Takoe kak ot 4 1o 20 macc.%, ot 6 no 12 macc.%, B pacuere Ha
CyXyl Maccy kommoneHTa (i), u (ili) npucyrcrByer B konmyectBe ot 0,5 mo S0,
NPEANOYTUTENIBHO OT 2,5 mo 25, Oonee mpeamodtutesbHO OoT 3 g0 15 macc.%, B pacuere Ha
CYXYIO Maccy KOMIOHeHTa (1).

B ongHOM BapwaHTe OCYLIECTBICHHS KOMITO3UIHS CBSI3YIOILETO, MPENNOYTHTEIBHO
BOJIHAsI KOMITO3ULHS CBSI3YIOLIETO, UCIONb3yeMasl B COOTBETCTBUHU C HACTOSIIIUM H300pETEHHEM,
COIEPIKHT

- KOMITOHEHT (1) B popMe OHOro uim 0oJiee OKHUCIEHHBIX aMMHAKOM JINTHUHOB C
comepskaHueM rpymn kapOooHoBou kucioTel oT 0,05 no 10 mmons/r, Takum kak ot 0,1 mo 5
MMOJTB/T, TakuM Kak oT 0,20 no 1,5 mmonb/T, Takum kak ot 0,40 1o 1,2 MMOJb/T, TAKUM KaK OT
0,45 no 1,0 MMonb/T, B pacdyeTe Ha CyXyl0 Maccy KOMIIOHeHTa (1);

- KOMIOHEHT (i1a) B opme omHoro unm Oonee MOnU(PHUKATOPOB, BHIOPAHHBIX M3
SMOKCUANPOBAHHBIX Maces Ha OCHOBE TPUTIIHLIEPUIOB JKUPHBIX KHUCIIOT.

B onHOM BapuaHTe OCYLIECTBIEHMs KOMITO3ULMS CBSI3YIOILEro, MPEeNrnOYTHTEIbHO
BOZHAsI KOMITO3HMLIUS CBSI3YIOIIEro, HCHONIb3yeMasi B COOTBETCTBUH C HACTOSIINM H300pETEHUEM,
COIEPIKHT

- KOMITOHEHT (1) B (hopMe OHOTO MK 0OJIee OKUCIEHHBIX aMMHUAKOM JIMTHHHOB CO
CPEeIHUM COJIEpKaHUEM TPymn KapOOHOBOW KHCJOTBI, COCTaBJSIIOIMM Oosiee 1,5 rpynn Ha
MaKpOMOJIEKYJly KOMIIOHEHTa (1), TaKuM Kak Oosiee 2 TpyIm, TakuM Kak donee 2,5 rpym,

- KOMTIOHEHT (i1) B opme oHOTro mitn OoJiee CITUBAIOIIUX areHTOB, BHIOPAHHBIX U3
OeTa-ruIpOKCHANKIIIAMUIHBIX ~ CLIMBAIOIIUX AreéHTOB W/MIM OKCA30JIMHOBBIX CIIHBAFOIINX
areHTOB, W/WJIU TIPENCTaBysieT cOOOH OAMH WM OoJiee CUIMBAIOIIUX AreHTOB, BBIOPAHHBIX M3
IPYIIBL, COCTOSALIEH M3 MHOTO(QYHKIMOHAJIBHBIX OpPraHUYECKHX AaMHHOB, TaKHX Kak
AJIKAHOJIAMUH, TMAMHHOB, TAKHX KaK T'€KCAMETHIIINAMUH, TPUAMHIHOB,

- KOMITOHEHT (1ii) B ¢opMe OgHOro UM Oojiee MONUATHISHIJIMKOICH CO CpenHen
MOJIeKyJsipHOH Maccoit ot 150 no 50000 r/monsb, B wactHocTH, OT 150 mo 4000 r/monb, Gonee
koHKpeTHO oT 150 nmo 1000 r/momb, mpenmouturensHo ot 150 mo 500 r /monb, Oonee

npeanoututensHo ot 150 no 300 r/monp, mnu opHOro miu Oojiee MONMITHIIEHTIIHKOJIEH CO
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cpenHeit mosekyJsipHol maccoit ot 4000 go 25000 r/momnb, B wactHocTH, oT 4000 mo 15000
r/mMonb, Oonee koHKpeTHO oT 8000 no 12000 r/mMomb; MpH 3TOM MPEINOYTHTENBHO KOMITO3ULHS
CBSI3YIOILET0, MPEANOUTUTENbHO BOAHAS KOMITO3ULIMSI CBSI3YIOLIEro, COAEPKUT KOMIOHEHT (1) B
konnuectse oT 1 1o 40 macc.%, Takom kak ot 4 10 20 macc.%, ot 6 1o 12 macc.%, B pacuere Ha
CyxXyr Mmaccy kommoneHta (i), u (iii) mpucyrctByer B KommuectBe ot 0,5 mo 50,
NPEeANoYTUTENBHO OT 2,5 1o 25, Gonee mpexamoururensHo oT 3 1o 15 macc.%, B pacuere Ha
CYXYI0 Maccy KoMroHeHTa (1).

B ongHOM BapwaHTe OCYLIECTBICHHS KOMITO3UIHS CBSI3YIOILETO, MPEeNNOYTHTEIBHO
BOJIHAsI KOMITO3UIIHS CBSI3YIOLIETO, UCMOJIb3yeMasi B COOTBETCTBUU C HACTOSLIMM H300pETCHUEM,
COIEPIKHT

- KOMTIOHEHT (1) B popme omHOrO Mtk 6oJiee OKUCITIEHHBIX aMMHUAKOM JINTHHHOB CO
CPEeHUM COJIepKaHUEM TPy KapOOHOBOH KHCJIOTHI, COCTaBJSIIOIMM Oonee 1,5 rpymm Ha
MaKpOMOJIEKYJTly KOMITIOHEHTa (1), TaKUM Kak Oosiee 2 TpyI, TakuM Kak bonee 2,5 rpym,

- KoMMioHeHT (iia) B opme omHoro mimm Oonee MOnu(PUKATOPOB, BHIOPAHHBIX W3
STIOKCUAMPOBAHHBIX MaCeJ HAa OCHOBE TPUTIIHLIEPHIOB JKUPHBIX KHUCIIOT.

B onHOM BapwaHTe OCYLIECTBICHHMS KOMITO3UIHS CBSI3YIOILETO, MPENNOYTHTEIBHO
BOJ{HAsI KOMITO3ULIMS CBS3YIOLIETO, UCMOIb3yeMasi B COOTBETCTBUU C HACTOSALIMM M300pETEHUEM,
COCTOMT I10 CYILECTBY U3

- KOMITIOHEHTa (1) B popme ogHOro min 6osee OKUCIEHHBIX JINTHUHOB;

- KOMITOHeHTa (11) B popme ogHoro miu Oonee CUIMBAIOIUX ar€HTOB;

- KoMIoHeHTa (ii1) B popMe ogHOro i Oosee miacTu(uKaTopos;

- komnoHeHTa (iv) B ¢gopme omHoro wiu Oojiee areHTOB COYETAHMsS, TAKUX Kak
opraHo()y HKIIHOHAJIbHbIE CHJIAHBI,

- HeoOs3aTeIbHO KOMIOHeHTa B (opme omgHoro wim Oojiee  COEAMHEHMIA,
BBIOPAHHBIX U3 IPYIIbI AMMHAKa, aMHHOB FUTH JIFOOBIX UX COJIEH;

- HeoOs13aTeIbHO KOMITOHEHTA B (POpMe MOYEBHHBI,

- HeoOs13aTeIbHO KOMIOHEHTa B (opme Oojiee peakIMOHHOCTOCOOHBIX WU
HEPEaKIIMOHHOCIIOCOOHBIX CHIIMKOHOB;

- Heo0s13aTeIbHO YIJIEBOJOPOIHOTO MACIa;

- HeoOs13aTeIbHO OHOTO MITH 00Jiee MOBEPXHOCTHO-AKTHBHBIX BELECTB;

- BOJIBL

B ongHOM BapwaHTe OCYLIECTBICHHMS KOMITO3UIHS CBSI3YIOILETO, MPEeNNOYTHTEIBHO
BOJ{HAsI KOMITO3ULMS CBSI3YIOLIET0, UCIONb3yeMasi B COOTBETCTBUHU C HACTOSALINM H300pETEHHEM,
COCTOMT I10 CYILECTBY U3

- KoMIOHeHTa (1) B hopMe oHOro uitu 60J1ee OKUCIICHHBIX JTUTHUHOB;
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- komrioHeHTa (iia) B ¢opme omHOro uiau Oosiee MOAM(PUKATOPOB, BHIOPAHHBIX U3
STIOKCHIUPOBAHHBIX Macesl HA OCHOBE TPUIIIULEPUIOB KUPHBIX KHCJIOT;

- komnioHeHTa (iv) B (opme omHOro miam OoJjiee areHTOB COYETAHUs, TAKHX Kak
OpraHoQyHKIHMOHAJIbHbIE CUJIAHBI;

- HeoOsi3aTeIbHO KOMIOHeHTa B (opme omHoro wuiam Oosee  COEAMHEHUH,
BBIOPAHHBIX U3 PYIIIbI AMMHAKa, AaMHHOB HJTH JIFOOBIX UX COJIEH;

- HeoO0s13aTeIbHO KOMITOHEHTA B ()OpME MOUYEBHHBI,

- HeoOs3aTeIbHO KOMIOHEHTa B (opme Oojiee peaKIIMOHHOCTIOCOOHBIX —HJTH
HEPEaKIIMOHHOCIIOCOOHBIX CHIIMKOHOB;

- HeoOs13aTeIbHO YIJIEBOJOPOIHOTO MACIa;

- Heo0s13aTeIbHO OAHOTO HITH 00Jiee MOBEPXHOCTHO-AKTHBHBIX BELECTB;

- BOZIBL.

Cnoco0 U3roToBjeHUsI U3AeJUs U3 MHHEPATIBHOTO BOJIOKHA

Wznenve W3 MHHEPATBPHOTO BOJIOKHA IO HACTOSINEMY H300PETEHHIO MOJYyYarT C
MOMOIIBIO OOINENPUHATOrO CIIOoco0a M3TOTOBJICHUS M3AENIUs U3 MUHEPAIBHOTO BOJIOKHA IyTEM
CBSI3bIBAHMSI MHHEPAJIbHBIX BOJIOKOH KOMMO3uLuMei cssyrouero. CoOTBETCTBEHHO, U3JeIHe U3
MHHEPAJBbHOIO BOJIOKHA [0 HACTOSALIEMY H300PETEHUI0 NPEATIOYTUTENIHO IONYYarT C
MOMOIIBIO CHOCO0a, KOTOPBIM BKJIIOYAET CTaJuM KOHTAKTUPOBAHHUSI MHUHEPAJIbHBIX BOJIOKOH C
HEOTBEP>KIAECHHON U NMPEANOYTUTEIbHO BOAHONW KOMIIO3ULMEH CBSI3YIOLIEro, COAEPIKALEH OAUH
win  Oonee OKUCIEHHBIX JIMTHUHOB. B  NpennoYTUTENbHOM BapHaHTE OCYINECTBICHUS
HEOTBEP>KACHHAS M MIPEATOUTHTEIbHO BOAHAS KOMITO3ULIUS CBSA3YIOLIETO COAEPIKUT

- KOMIIOHEHT (1) B popme ogHOro mnu 6osee OKUCICHHBIX JINTHUHOB;

- KOMIIOHEHT (i1) B (hopMe OTHOTO Mk OOJiee CIIMBAKOIINX areHTOB,;

- Heo0s13aTeIbHO KOMIIOHEHT (ii1) B (hopMe OTHOro min 0oJjiee mIacTU(PUKATOPOB.

OTBepxaeHue

HeoTBep:kaeHHas: KOMITO3HMLIMSI CBSI3YIOLIETO B MPEIIECTBEHHHKE M3IENUs U3
MHHEPAJIbHOTO BOJIOKHA, TAKOM KaK MOJOTHO, B KOTOPOM MHHEpaJibHbIe BOJIOKHA HAXOISTCS B
KOHTaKTe C KOMIIO3UIMEH CBS3YIOLIEro, OTBEPIKIAETCS B pe3yjibTare XHUMHUYECKOW W/Win
(pH3MUECKOll peakLii KOMIIOHEHTOB CBSI3YFOILETO.

B onHOM BapuaHTe OCYLIECTBJIEHHS OTBEPKIEHHE MPOMCXOAUT B YCTPOHCTBE MJIsI
OTBEPIKICHUSI.

B onHOM BapuaHTe OCYILIECTBIECHUs OTBEPKACHUE MPOBOIAT Npu TemmepaTtype ot 100 no
300°C, Takoit kak ot 170 no 270°C, Takoii kak ot 180 mo 250°C, Takoit kak ot 190 go 230°C.

B onHOM BapuaHTe OCYINECTBICHHUS OTBEP)KACHHE MPOUCXOOUT B OOBIYHON meyu

OTBEP>KACHUS IS IPOM3BOJCTBA MUHEPAJIBbHON BaThl, padoTarolei npu remneparype ot 150 no
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300°C, Takoit kak ot 170 no 270°C, Takoii kak ot 180 mo 250°C, Takoit kak ot 190 no 230°C.

B onHOM BapuaHTe OCYLIECTBIEHUSI OTBEPXKIACHUE POUCXOAUT B TeYEHUE BpeMeHu OT 30
cexyHA 10 20 MUHYT, Hanipumep, ot 1 no 15 munyT, Hanpumep, ot 2 10 10 MUHYT.

B Tunm4HOM BapuaHTe OCYLIECTBJIEHUS OTBEPKAEHUE IPOUCXOAUT MPU TEMIEpaType OT
150 no 250°C B Teuenue Bpemenu ot 30 cekyHn 10 20 MUHYT.

IIpouecc OTBepkKACHHUS MOXKET HAYMHATHCA Cpasy IOCJIE€ HAHECEHMs CBSI3YHOIIEro Ha
BoJIOKHA. OTBep KIeHUE OIpeneNsseTcss Kak MPOoLecc, MPU KOTOPOM KOMITO3HUIUS CBSI3YIOLIETO
noasepraercsi (U3NYECKOW W/MIM XUMHYECKOW PpEeaKLHH, KOTOpas B CIy4ae XUMHUYECKOH
peakuuy OObIMHO YBEIMYMBAET MOJIEKYJIIPHYIO MACCy COCIUHEHHH B KOMITO3UIIMH CBSI3YIOLIETO
U TE€M CaMbIM YBEJIMYMBAET BSI3KOCTh KOMIIO3HMLIMU CBSI3YIOINETO, OOBIYHO O TeX MOp, KOoraa
KOMITO3ULIUS CBSI3YIOILErO JOCTUTHET TBEPAOIO COCTOSHHUS.

B opnOM BapuaHTe OCYINECTBJIEHHs IPOLIECC OTBEPKACHUS BKIIOYAET CYLIKY [OA
nasieHHeM. J{aBjaeHne MoXKeT OBITh MPUIIOKEHO MyTeM MPOAYBKU BO3AYXOM HIIH ra30M CMECH
MHUHEPAJIbHBIX BOJIOKOH U CBA3YIOLIETO.

N3penue 3 MUHEPAIBHOIO BOJIOKHA B COOTBETCTBHH € HACTOSIIIUM H300peTeHHeM

Hacrosimee wu3o0pereHne HampaBlIeHO HA W3IEIHE€ W3 MHHEPAIbHOIO BOJIOKHA,
cozepakallee MUHEPAIbHBIE BOJIOKHA, HAXOMSLINUECS B KOHTAKTE ¢ OTBEPXKACHHON KOMITO3ULIMEH
CBA3YIOLIETO, KaK ONMUCAHO BBILIE, T.€. HAXOASIIMECS B KOHTAKTE C OTBEPKIAEHHBIM CBSA3YIOLIUM,
NOJIyUE€HHBIM B PE3YyJIbTaTe OTBEPXKAECHUS KOMIIO3ULIMU CBSI3YIOLIETO, MPEANOYTUTEIbHO BOJHOM
KOMITO3ULIMM CBSI3YIOILEro, ONUCAaHHOM BBILLE.

Hcnonb3yemble  MHHEpalbHbIE BOJOKHA MOTYT TIPENCTaBIATH CcOOOH  mroOble
UCKYCCTBEHHbIE CTeKJIOBHAHbIE BOJOKHA (MMVF), crekisHHbIE BOJIOKHA, KepaMHYEeCKHe
BOJIOKHA, 0a3aJbTOBbIC BOJIOKHA, IIJIAKOBBIE BOJIOKHA, BOJIOKHA M3 TOPHBIX MOPOA, KaMEHHbIE
BOJIOKHA W JIpyrHe. DTH BOJIOKHA MOTYT NPHUCYTCTBOBaTh B BHUAE M3NeiHs B (OpME BaThl,
HaIpuMep, Kak U3zienne 3 KAMEHHOM BaThlL.

Komnosnuusi BoJIoOKHA/paciiiasa

HckyccTtBeHHbIe cTekyoBHaHBIE BOJOokHa (MMVF) MoryT mMeTs r000# MOIXOASIIUIA
OKCHIHBIH cocTaB. BOJOKHa MOTyT MpencTaBisiTh COOOH CTEKJITHHBIE BOJIOKHA, KEPAMHUYECKHE
BOJIOKHA, 0a3ajbTOBbIE BOJIOKHA, IIJIAKOBBIE BOJIOKHA WJIM BOJIOKHA W3 TOPHBIX TOPOA, WU
KaMeHHbIe BOJIOKHA. BOJIOKHA MPEeaNnOYTHTENbHO OTHOCSTCS K THIIAM, ITUPOKO M3BECTHBIM KaK
BOJIOKHA M3 TOPHBIX TMOPOA, KAMEHHbIE MJIM LUIAKOBBbIE BOJOKHA, HAHOOJee MPEANOYTUTENBHO
KaMEeHHbIE BOJIOKHA.

KameHHBIE BOJIOKHA OOBIMHO COAEPIKAT CIAENYIOIINE OKCUIBI B MACCOBBIX ITPOLIEHTAX

S102: o1 30 10 51

CaO: or 8 1o 30
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MgO: ot 2 1o 25

FeO (xmouas Fe;03): ot 2 no 15

Na;O+K>0: ne donee 10

CaO+MgO: ot 1010 30

B mpennoutuTtenbHbIX BapuaHTax ocyiuectsieHuss MMVFE umeror crneayromue ypoBHU
COZIep>KaHuUs 2JIEMEHTOB, PACCUUTAHHbIE KaK OKCUABI, B Macc.%:

Si0: mo menbineii mepe 30, 32, 35 unu 37; He Gosee 51, 48, 45 unu 43

Al>,0Os3: o menbiei mepe 12, 16 wnu 17; ve 6onee 30, 27 wiu 25

CaO: mo menbieit mepe 8 win 10; He 6osee 30, 25 wnu 20

MgO: no MeHbIei Mepe 2 wiu S; He 6omee 25, 20 v 15

FeO (Bxuouast Fe>O3): mo Menblneit mepe 4 wnu S; e 6omnee 15, 12 wmm 10

FeO+MgO: o menbineit mepe 10, 12 wim 15; He 6onee 30, 25 wnu 20

Na,O+K>O: Homb mi o MeHbIel mepe 1; He 6omee 10

Ca0+MgO: no menbiei mepe 10 umm 15; He Gonee 30 mum 25

TiO2: HONB U MO MeHbInel Mepe 1; He 6onee 6, 4 wu 2

TiO2+FeO: no menbiei mepe 4 i 6; He Oonee 18 wm 12

B>0s3: HoMb i o MeHbIneit mepe 1; He Gonee S v 3

P>0s: HONb Wt IO MeHbIel Mepe 1; He Oonee 8 mmn S

ApyTHe: HOJIb WK 10 MeHbInel Mepe 1; He bonee 8 mm 5

MMVF, u3roToBieHHbIE C IOMOLIBIO CIOCO0Aa MO HM300PETEHUIO, MPEANOYTHTEIBHO
UMEIOT COCTaB B Macc.%:

SiO2 ot 35 mo 50

Al,O3 ot 12 no 30

TiO2 nmo2

FexO3 or3 no 12

CaO ot 571030

MgO 1o 15

Na;O or0po 15

KO orOnolS

P,Os no3

MnO no3

B:20s no3

Hpyroii npennoururensHblii coctaB st MMVE mpencrasnser coOoli cienyromuii, B
macc.%:

S102 ot 39 1o 55%, npennouturenasbHO OT 39 10 52%



53

Al203 ot 16 o 27%, npennoututenbHo ot 16 10 26%

CaO ot 6 no 20%, npennoututenabHo OT 8 10 18%

MgO ot 1 no 5%, npeanoururensbHo oT 1 10 4,9%

NazO ot 0 no 15%, npeanouturenpHo oT 2 10 12%

K20 ot 0 o 15%, npennoururensHo ot 2 10 12%

R>0 (Na20 + K20) ot 10 no 14,7%, npeanoururensho ot 10 no 13,5%

P20s ot 0 0o 3%, npeanoururensHo ot 0 1o 2%

Fe»0s (Bcero xenesza) ot 3 1o 15%, npennouturensHo ot 3,2 10 8%

B20s3 ot 0 no 2%, npennoururensHo oT 0 10 1%

TiOz ot 0 no 2%, npennoururensHo ot 0,4 1o 1%

npyrue ot 0 no 2,0%

CrexJIsTHHBIE BOJIOKHA OOBIMHO COZEPIKAT CIEAYIOLINE OKCHIIbI B MACCOBBIX MPOLIEHTAX

SiO: ot 50 mo 70

Al>,Os3: ot 10 1o 30

CaO: ue 6onee 27

MgO: He Oonee 12

CrekJisHHBIE BOJIOKHA TaK)Ke€ MOIYT COAEp’KaTh CJENyIOLINEe OKCHAbl B MAacCCOBBIX
MPOLEHTAaX:

Na;O+K>0: ot 8 no 18, B wactaoctu, Na,O+K,0 6ombiue, uem CaO+MgO

B20s: ot 3 nol2.

HekoTopbie KOMMO3HULIMU CTEKJISTHHOTO BOJIOKHA MOTYT conepkath Al,O3: menee 2%.

[Monxoxnsimue cnocoObl GOPMHUPOBAHUS BOJIOKHA U MOCIEAYIOIINE CTAAUNA H3TOTOBJICHUS
U3/IeNUsl U3 MHHEPAJIbHOTO BOJIOKHA SIBJISIIOTCS CIIOCOOAMU M3BECTHOTO YPOBHs TeXHUKH. Kak
NPABUJIO, CBS3YIOIIEE PACHbUIAIOT Cpasy mocie GUOpHIUTMPOBAaHUS MUHEPAJIbHOTO PACIUIaBa Ha
HAXOJSIIIIMECS] B BO3AyXe MUHEPAIbHbIE BOJOKHA. BOIHYIO KOMITO3HMIMIO CBS3YIOMIETO OOBIYHO
HaHOCAT B konudecTBe OT 0,1 mo 18%, mpeanmoururensuo ot 0,2 g0 8% mo macce usgenus us3
CBSI3aHHOT'O MUHEPAJIbHOIO BOJIOKHA B pacueTe Ha CyXOe BEILeCTBO.

[ToNOTHO M3 MHHEPATBHOTO BOJIOKHA C TIOKPBITHEM, HAHECEHHBIM PaCIIbUIEHHEM, OOBIYHO
OTBEP>KJAIOT B MEUU ISl OTBEPXKIEHHUS NMOTOKOM ropsiuero Bosayxa. IloTtok ropsiuero Bosnyxa
MOXeT OBbITh HAampaBJieH Ha TOJOTHO W3 MHHEPAJBbHOTO BOJIOKHA CHHU3Y, CBEPXYy WU C
YepeAyoLUXCsl HAIIPABJICHUH B XapaKTEePHbIX 30HAX M0 JJIMHE €YU OTBEPKIEHUS.

Kaxk mpaBuiio, meys OTBepKAeHHs padoTaeT mpu Temmeparype ot npumepHo 150°C no
npumepHo 300°C, Takoii kak ot 170 no 270°C, takoii kak ot 180 no 250°C, taxoii kak ot 190 o
230°C. OObIMHO BpeMsi HaxOKAEHHUS B IME4YM OTBep kaeHHst cocrasiser oT 30 cekyHn mo 20

MHUHYT, Takoe Kak OT 1 10 15 munyT, Takoe kak oT 2 10 10 MUHYT, B 3aBUCUMOCTH, HAIIPUMEP, OT
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MJIOTHOCTYU U3JEIHSI.

B TunuuHOM BapuaHTe OCYIIECTBJICHUs W3AENHE W3 MHHEPAJbHOIO BOJIOKHA IIO
HacTosimeMy H300peTeHHro oTBep:knaroT npu temmneparype or 150°C mo 250°C B TeueHue
BpemeHu oT 30 cexyHa 10 20 MUHYT.

ITpu HEOOXOAMMOCTH TMOJIOTHO W3 MHHEPAJIBbHOIO BOJIOKHA MOXKET OBbITh MOABEPTHYTO
npuaanuio GopMbl mepen OoTBepikaeHHeM. M3nenue M3 CBA3aHHOTO MHHEPATBbHOTO BOJIOKHA,
BBIXOJSIIIEE W3 TEeYH Uil OTBEPXKACHUS, MOXKET ObITh pa3pe3aHo 0 JKEeJaeMOro pasmepa,
Harpumep, B Gopme MaTa.

B npennouytuTenbHOM BapHaHTE OCYLIECTBJICHMS U3J€JIM€ U3 MUHEPAJIBHOIO BOJIOKHA B
COOTBETCTBUH C HACTOSILIUM H300pETEHHEM MPENCTABIISAET COOON TEIUION3O0JSILIOHHOE U3JIEeITHE.
Uznenue w3 MHUHEPAJbHOrO BOJIOKHA TIPEANOUTUTENBPHO HMeeT (GOopMy MpeaBapUTEIbHO
c(OPMHUPOBAHHON CEKITUH TPYOBI, MPOIIMBHOTO MaTa WJIU TUTHATHIL.

B nmpennouytuTenbHOM BapHaHTE OCYLIECTBJICHUS W3J€JIM€ U3 MUHEPAJIBHOIO BOJIOKHA B
COOTBETCTBHH C HACTOSILIUM H300pEeTeHHEM UMEEeT TOMIIUHY B Auana3oHe ot 20 MM g0 500 mw,
npeanoututeabHo oT 30 mm 1o 300 mm, Hanpumep, oT S0 mm mo 150 MM, mpu 3TOM, Kak
NPaBUIIO, U3/IENINE U3 MUHEPAJIBHOTO BOJOKHA NMeeT hopMy JTuCTa.

Wznenuss M3 MHMHEPAJbHOrO BOJOKHA B COOTBETCTBUM C HACTOSIIHUM H300pETeHHEM
OOBIYHO MMEIOT IUIOTHOCTHL B AUamnasoHe or 6 o 250 Kr/M3, npeanoytutenpbHo ot 20 go 200
kr/M°. M3nenust U3 MUHEPATbHOTO BOJOKHA OOBIMHO MMEIOT TIoTepH mpH npokanusanuu (LOI) B
nuanasone ot 0,25 mo 18,0% wumu ot 0,3 mo 18,0%, mpeamoururensHo ot 0,5 mo 8,0%. B
MPEANOYTUTENBHOM BapUAaHTE OCYLIECTBIEHUS M3LENHE W3 MHUHEPAIBHOIO BOJIOKHA HMMEET
norepu mpu npokaguBanuu (LOI) or 0,25 no 8,0% wmm or 0,3 no 8,0%, Oonee
npennoyTuTesbHo oT 0,25 1o 6,0%.

IIpumeHeHnne u3aeusi U3 MHHEPAJIBLHOI0 BOJIOKHA B COOTBETCTBHH C HACTOSIIIUM
u3o0peTeHneM

[IprMeHeHre B COOTBETCTBUU C HACTOSIIUM HM300pPETEHHEM H3AENUs U3 MHHEPAJIBbHOTO
BOJIOKHA HANpAaBJIEHO Ha BBICOKOTEMIIEpATypHOE MpPHUMEHEHHE. BpicokoTeMnepaTypHOe
NPUMEHEHNE B HACTOALIEM [OKYMEHTE O3HadaeT NPUMEHEHHE H3JeIusl U3 MHUHEPAJIbHOIO
BOJIOKHa IpHu Temnepatype no Menbluell mepe 300°C, mpeanouyTUTENbHO MO MeEHbIIEH Mepe
400°C, Takoii kak o MenbLIel mepe 450°C n/unm no 700°C.

CoOTBETCTBEHHO, H300pETeHHE TAaKXKE€ OTHOCUTCS K TNPHUMEHEHUIO W3IeNus U3
MHUHEPAJIbHOIO BOJIOKHA, COAEPIKALEr0 MHMHEPAJbHbIE BOJIOKHA, CBS3aHHBbIE OTBEPKACHHOU
KOMITO3ULIMEH CBS3YIOLIEro, MPUYEM HEOTBEP:KICHHAs] KOMIO3WLUS CBA3YHOLIErO CONEPIKUT
onuH win Oojiee OKHCJIEHHBIX JIMTHUHOB, TpH Temmeparype mno MeHbineid wmepe 300°C,

IpeanoyuTUTeNbHO o MeHbluel Mepe 400°C, takoli kak o Menbuiei Mepe 450°C. Kak npasuio,
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NPUMEHEHHE 10 U300pPETeHHI0 OCYIIECTBISIETCS Mpu Temmeparype He Boime 700°C,
MPEANnOYTUTENBHO He Bbilie 650°C.

B umemnom, mnpeamodTuUTENpHO, YTOOBI NPU HArPeBaHWU W3AEIHS W3 MUHEPAJIbHOTO
BOJIOKHA 10 TemrnepaTypsl 600°C B oTxoasieM rase Bbiaenssioch MeHee 1000 MK H301MaHOBOM
kucnotel (ICA) Ha rpamm oOpasna, mpeaArnoYTHTENbHO MeHee 750 MKI HM30L[MaHOBOH KHCIIOTBI
(ICA) Ha rpamm oOpasua, Takoe kak MeHee S00 Mkr m3onuanoBor kuciotel (ICA) Ha rpamm
oOpasua, Takoe kak MeHee 250 mMkr m3ounanoBoit kucaotsl (ICA) Ha rpamm obpasia, Takoe Kak
meHee 100 mkr m3onuanoBoi kucioTel (ICA) Ha rpamm obpasua. Criocod onpenesneHwsi o0Iero
BbiienieHust ICA omucan HIDKe.

B mpenmoutuTenbHOM BapuUaHTE OCYLIECTBJIEHUS TMPUMEHEHHs] B COOTBETCTBUHM C
U300peTeHNeM  M3JeNue W3  MHHEPAJIbHOTO  BOJIOKHA  TNPHUMEHSIOT B KAauecTBe
TETUIOM30JSIIMOHHOTO M31eNHst, O0Jiee PEANOYTHTEIBHO B KAUECTBE TEIUIOM30JISILAN TPYO.

Utro Kkacaercss MPUMEHEHHUs MO UW300pETeHHI0, MNPEATIOYTHTENIbHO, 4YTOoObI TpyOda
SKCIUTyaTUPOBAJIACh MPH BBICOKUX PadOYMX TEMIepaTypax, COCTABISIFOIINX MO MEHBIIEH Mepe
300°C, mpeanoutrurenpsHo nmo MeHbuiedl mepe 400°C, nanpumep, no Mesbluell mepe 450°C.
OO6bruHO TEemMnepatypa cocrasisieT He Oonee 700°C, mpennoururenbHO He Oonee 650°C.

TpyOa mpemnmouruTenbHO mpeacTaBisieT coboil MeTtayundeckyro TpyOy. B wactHOCTH,
TpyOy HCHONB3YIOT IJIsI TPAHCIIOPTUPOBKU CPEIbl, TAKOH Kak ras, map wiH xugkoctb. Cpena,
TpaHCHOpTUpyeMasi Mo TpyOe, OObIMHO MpPENACTaBisieT COOOHM BBICOKOTEMIIEPATYPHYIO Cpeny,
MMEIOIIYI0 MUHUMAJIBHYIO paOouyIo TeMIepaTypy, OMHUCAHHYIO BBILIE.

W3znenre 13 MUHEPAIbHOTO BOJIOKHA ISl IPUMEHEHUS! B COOTBETCTBUH C M300peTeHHeM
MOXxeT 00JiaiaTh BCEMH MNPU3HAKAMH, ONMCAHHBIMH BbIIIE JJIsI M3AEJHS W3 MHUHEPAJIbHOTO
BOJIOKHA MO U300pETEHUI0, TO3TOMY Ha HETO JIEIAeTCsl CChLIKA.

Cnoco0 TpaHCMOPTHPOBKH CpeAbl B COOTBETCTBHY € HACTOSIIIUM H300peTeHHeM

Hzo0peTeHne Takke OTHOCHUTCS K CIOCOOY TPaHCHOPTHPOBKH CPEAbI, BKIFOYAKOLIEMY
CTaJlH, Ha KOTOPBIX:

a) NOKPBIBAIOT TPyOy W3IEIHMeM H3 MHHEpPAJIbHOTO BOJIOKHA B  KadeCcTBE
TETUTON30JISILUU TPYOBL, U

b) OCYIIECTBJSIFOT TPAHCIIOPTUPOBKY CPEIbI 1Mo TPyOe,

IpU 3TOM HU3JleJIM€ U3 MHHEPAJIbHOIO BOJIOKHA COJEPKUT MUHEpaJbHblE BOJIOKHA,
CBSI3aHHbIE OTBEPKIEHHON KOMITO3ULIMEN CBA3YIOLIETO, IPU 3TOM HEOTBEPKAEHHAs! KOMIIO3ULIMS
CBSI3YIOILETr0 COAEPKUT OAMH W O0JIee OKUCIICHHBIX JINTHUHOB.

B wmemnom, mpeamodTHUTENpHO, YTOOBI NMPH HArpeBaHWU W3IEIHUS W3 MUHEPAJIbHOTO
BOJIOKHA 10 TemrepaTypsl 600°C B oTxoasiiueM rase Bbiaenssioch MeHee 1000 MK H301IMaHOBOM

kuciotel (ICA) Ha rpamm oOpasiia, MPearnouTUTENIbHO MeHee 750 MKr M30LHMAaHOBOW KHUCJIOTHI
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(ICA) na rpamm obpasua, Takoe kak menee 500 Mkr m3onuanoBoit kuciotel (ICA) Ha rpamm
oOpasua, Takoe kak MeHee 250 Mkr m3ouuanoBoi kucnotsl (ICA) Ha rpamm obpasiia, Takoe Kak
meHee 100 mkr m3onuanoBoit kucioTel (ICA) Ha rpamm obpasua. Criocob omnpeneneHust oOero
BbiienieHust ICA onucan Huke.

B mnpenmouTuTensHOM BapuaHTE OCYINECTBJICHUS TPAHCIIOPTUPyeMas cpeaa HMeeT
Temreparypy 1no mesbuieit Mepe 300°C, npennouturenbHo o MeHble Mepe 400°C, Takyro Kak
no Menbiieii mepe 450°C. IlpenmodtuTesIbHO TemImepaTypa coctaBisieT He Oonee 700°C,
NPEAnoYTUTENEHO He Oomee 650°C.

Cpena, TpancnoptupyemMasi o Tpyde, MOXKeT MpeacTaBisiTh cOOOH, Hampumep, ras, mnap
WJIN SKHAKOCTb.

Uznenue w3 MHUHEPAJbHOTO BOJIOKHA, MCIOJB3YEMOE B CHOCOO€ B COOTBETCTBUU C
n300peTeHneM, MOXKeT o0JiaaTh BCEMH NPU3HAKAME, ONMHCAHHBIMU BBIE ST W3ACTHS W3
MHHEPAJIBbHOTO BOJIOKHA MO N300PETEHHIO, TO3TOMY Ha HETO AENAaeTCsl CChUIKA.

Tpy0a ¢ Tenyiousonsitue Mo HACTOsSILIEMY H300peTeHHI0

HzobpeTeHne Takke OTHOCHUTCA K TPyOe, MOKPHITOH Hiu OOEpHYTOH H3IenneM H3
MHHEPAJBbHOIO BOJIOKHA B Ka4ye€CTBE TEIUIOM3OJLSILUM, NMPU 3TOM H3JEIHE W3 MHUHEPAJIbHOTO
BOJIOKHA COJEPXKUT MHUHEpAJbHbIE BOJIOKHA, CBSI3aHHbBIE OTBEPXKACHHOW KOMIIO3ULIUEH
CBSI3YIOIEro, PU 3TOM HEOTBEPKACHHAS KOMIO3HMLIUS CBA3YIOLIETO COAEPIKUT ONUH Min Oolee
OKHCJIEHHBIX JINTHUHOB.

B 1enom, mpenmoyTuTenbHO, YTOOBI NMPH HATPEBAHUU U3AEIHS W3 MHHEPAJIbHOTO
BOJIOKHA 10 Temrepatypsl 600°C B oTxozsiieM rase Beiaessioch MmeHee 1000 MKT H30IIMaHOBOM
kucnotsl (ICA) Ha rpamm oOpasua, MPeArnovYTUTENIbHO MeHee 750 MKI M30L[MaAHOBOW KHCIIOTBI
(ICA) na rpamm oOpasua, Takoe kak menee 500 Mkr usonuaHoBoi kuciotsl (ICA) Ha rpamm
oOpasua, Takoe kak Meree 250 Mkr m3ouuanoBoit kucaotsl (ICA) Ha rpamm obpasia, Takoe Kak
meHee 100 mkr m3onmanoBou kucioTel (ICA) Ha rpamm obpasua. Criocod onpenesneHus oOero
BoiienieHust ICA omucan Hipke.

Uznenve w3 MHUHEPAIBHOTO BOJIOKHA JUISL TOKPBITHA TPyOBI B COOTBETCTBHU C
nU300peTeHneM MOXeT O0JajmaTb BCEMH MPHU3HAKAMH, KOTOpbIe ObUIM OMHCAHBI BBIE IS
U3/IeTUs U3 MUHEPAJIBHOTO BOJIOKHA 1O U300PETEHHUIO, TIO3TOMY Ha HETO JIEJAeTCs CChLITKA.

OxmncieHHble JIUTHHHBI, KOTOPbIE MOKHO HCIOJb30BATH B KaYeCTBe KOMIIOHEHTA
KOMIIO3HLIMH CBS3YIOLIEro, MPEANOYTHTE]HLHO BOAHOH KOMIO3HLHH CBS3YIOIIEro, AJIs
MHHEPAJbHBIX BOJIOKOH B COOTBETCTBHH € HACTOSIIMM H300peTeHHeM, KakK AJs
AILTEPHATHBHOI0 BAPHAHTA A, TAK H AJs AJbTEePHATHBHOIO BapuaHta B, onucaHHbIX
BbILIE, H CIIOCO0 MOJIyYeHHSI TAKHX OKHCJIEHHBIX JUTHHHOB.

I[anee OMUCAHbI OKHUCJICHHBIC JIMTHUHBI, KOTOPBIC MOXHO HCIIOJIB30BATh B KA4YCCTBE
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KOMITOHEHTa KOMITO3UIIMU CBSI3YFOIIEr0, U CIIOCOOBI UX MOy YeHUS.

Cnoco6 I monnyyeHusi OKHCJIEHHBIX JTUTHHHOB

OKucieHHbIE JIUTHUHBI, KOTOPbIE MOTYT OBITh HMCIIOJNIb30BaHbl B Ka4eCTBE KOMITOHEHTA
CBSI3YIOIMX, MCIOJIb3yeMbIX B HACTOSIIIEM H300pETeHHU, MOTYT ObITh MOJYYEHbI C MMOMOIIBIO
croco0a, BKIIFOYAKOIIEro MPUBEIEHUE B KOHTAKT

- KOMITOHEHTa (a), COAep Kalero OAuH Wiu OoJiee TUTHUHOB;

- komrnonenta (b), copmep:kamero amMmuak, OIWH WU OoJiee aMHUHOBBIX
KOMITOHEHTOB W/WJTH JTIIOOYIO UX COJIb;

- KOMIIOHEHTA (C), Comep KaIero OauH Wi 00Jiee OKUCIISIONINX areHTOB.

KowmmonesT (a)

KomnoHeHT (a) conepKUT OauH Wik 0oJiee TUTHUHOB.

B omHOM BapuaHTe OCYLIECTBJIEHHMs CrMOoco0a B COOTBETCTBUU C  HACTOSLIUM
H300peTeHNeM KOMITOHEHT (a) COIEepKHUT OAMH Win Oonee KpadT-TUTHUHOB, ONUH WK Oonee
HATPOHHBIX JIMTHUHOB, OJWH WM OoJiee JHUTHOCYJb(OHATHBIX JIMTHUHOB, ONWMH HJIH OoJee
OpraHOCOJIbBEHTHBIX JIMTHUHOB, ONWH WIK OoJiee JIMTHUHOB, OOpa3yIOLIMXCs B MpoLeccax
OuosIornuecKkoi nepepadoTKH JIMTHOLEIUTIOJIO3HOTO ChIPbSI, WJIH JIFOOYIO X CMECh.

B onmHOM BapmaHTe OCYLIECTBJICEHUSI KOMITIOHEHT (&) COINEPKUT ONMH Wi OoJiee KpadT-
JIMTHUHOB.

Kowmmnosesrt (b)

B onHOM BapmaHTe OCyLIECTBJICHUsI HacTOsIIero n3odperenust KomrnoHeHT (b) comepskur
aMMHaK, OOUH Wiu OoJiee aMUHOBBIX KOMIIOHEHTOB /MK JitoOble ux coiu. He skenas ObITh
CBSI3aHHBIMH KaKOH-JIMOO KOHKPETHOW TeopueH, aBTOPbl HACTOSIIEr0 M300pETEeHHsl MOJararoT,
YTO 3aMeHa THAPOKCHIOB IIEJOYHBIX METAJUIOB, HCIOJIb3YEMbIX B paHee M3BECTHBIX MPOLECcax
OKHCJIEHUS JIATHUHA, AaMMHUAKOM, OTHUM WJIH O0Jiee aMUHOBBIMUA KOMITOHEHTAMU W/UJIH JIFOOBIMH
UX COJIIMH, WrPaeT BAXKHYK pOJIb B VJYYIIEHHBIX CBOWCTBAX OKHCIEHHBIX JIMTHUHOB,
MOJIYYE€HHBIX B COOTBETCTBHUH CO CITIOCOOOM IO HACTOSIIIEMY H300PETEHHIO.

ABTOpBI  HACTOSIIIETO0 HW300pETEeHUs] HEOKUNAHHO OOHAPYKWJIM, 4YTO JIUTHUHBI,
OKHUCJICHHbIE OKHCJISTFOIIUM areHTOM B TPHUCYTCTBHHM aMMHaKa WA aMHHOB, COJEpKat
3HAYUTEJIbHBIE KOJIMYECTBA a30Ta KaK YaCTh CTPYKTYPhI OKUCIICHHBIX TUTHUHOB. He sxenast ObITh
CBSI3aHHBIMH KaKOH-IMOO KOHKPETHOHW TeopueH, aBTOPbl HACTOSIIEr0 M300PETEHHsI IMOJararoT,
YTO yJyYIIEHHBbIE CBOWCTBA OTHECTOHKOCTH OKHCJICHHBIX JIMTHUHOB TNPH HCIOJIb30BAHUU B
U3JENHUSIX, B KOTOPBIX OHHM BKJIFOYEHBI B KOMITO3UIMIO CBSI3YIOIIEro, MPUYEM YKa3aHHBIE
OKHUCJICHHbIE JIMTHUHBI TOJIy4eHbl C TIOMOIIBKD CIOCO0a B COOTBETCTBHH C HACTOSIIIHM
n300peTeHneM, Mo MEHbIIeH Mepe YaCTHYHO OOYCJIOBJIEHBI COAEp:KaHHEM a30Ta B CTPYKTYpe

OKHUCJICHHBIX JIMTHHUHOB.
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B ogHOM BapuaHTe OCyImeCTBIeHUsI KOMIIOHEHT (b) comep KuT aMMHUaK W/ Uit JIFOOYIO ero
COJIb.

He sxenast ObITh CBSI3aHHBIMU KaKOW-JTHMOO KOHKPETHOH Teopuel, aBTOPbI HACTOSIIEro
U300peTeHus MOJIAraloT, 4YTO YJYyYIIEeHHbIE CBOMCTBA CTAaOMJIBHOCTH JI€PUBATHU3UPOBAHHBIX
JIMTHUHOB, TIOJYYEHHBIX B COOTBETCTBHMH C HACTOSIIUM H300pEeTeHHEM, MO MEHbILIeH Mepe
YaCTUYHO OOYCNIOBJIEHbI TeM (DAKTOM, HYTO AMMHAK SIBJISETCS JIETYyYMM COEAMHEHUEM W,
CJIEIOBATENIbHO, HCIAPSETCs W3 KOHEYHOrO H3IENUs WIM MOKET OBbITh JIEFKO yAalieH W
UCTIOJIb30BAaH TIOBTOPHO. B MPOTHUBOMONIOKHOCTH 3TOMY OKa3ajoCh, YTO TPYAHO YAAJIUTh
OCTaTOYHBIE KOJMYECTBA THUIPOKCHUAOB IIEIOYHBIX METAJIJIOB, HCIOJNBb3YEMbIX B paHee
U3BECTHOM CITIOCOOE OKHMCIICHUSI.

Tem He MeHee, B crioco0e B COOTBETCTBHHU C HACTOSIIIUM H300pETEHHEM MOXKET ObITh
BBITOIHO, 4YTOObI KOMMOHEHT (b), MOMUMO aMMHaka, OJIHOTO WJIH OoJieeé aMUHOBBIX
KOMIIOHEHTOB W/WJTH JIFOOBIX UX COJIEH, TaKKe COAeprKayl CPAaBHUTEIBHO HEOOJBIIOE KOJTHYECTBO
THIPOKCHIA INETOYHOrO W/WIIH MIeJIOYHO3EMENBHOIO MeTajlla, TAKOrO KaK THAPOKCHA HATpPHS
W/WI THOPOKCUA Kanusl. B BapmaHTax OCYLIECTBIEHMs, B KOTOPBIX KOMIOHEHT (b) COmep>KuT
THIPOKCHIBI LIEJOYHBIX W/MJIU IEJIOYHO3EMENIbHBIX METAJUIOB, TaKHE KaK THAPOKCHA HATPHS
W/WTH TUAPOKCHU]T KaJIKsI, B KAUeCTBE KOMIIOHEHTA B JIOTIOJIHEHHE K aMMHAKY, OTHOMY WJIH OoJiee
AMHHOBBIM KOMITOHEHTaM W/MJTU JTFOOBIM UX COJISIM, KOJHMYECTBO TUAPOKCUIOB IEJIOYHBIX W/WJIH
IEJIOYHO3EMENIbHBIX METAJIJIOB OOBIYHO SIBJISIETCSI HE3HAYUTENbHBIM, TaKUM Kak oT 5 go 70
MacCOBBIX YacTel, TakuM Kak oT 10 mo 20 mMaccoBbIX YacTel TMAPOKCHUIA IIEJIOYHOro W/WIH
LIEJIOYHO3EMETBHOTO METAJJIA, B pacueTe Ha aMMHUAK.

KommnoseHT (¢)

B criocoGe B COOTBETCTBUH C HACTOSILIIMM H300pETEHHEM KOMIIOHEHT (C) COAEPKUT OJUH
Wik 0oJiee OKUCIISIFOIINX areHTOB.

B omHOM BapuaHTe OCYIIECTBJIEHUS KOMIIOHEHT (C) COHEpPKUT OOuH wWin Oojee
OKHCJISIIOIIMX areHTOB B (hOpMe MEepPOKCHAA BOIOPOMAA, OPraHUYECKHX WM HEOPraHHYEeCKUX
MIEPOKCHUIOB, MOJIEKYJISIPHOI'O KHCJIOPOAA, O30HA, BO3AYXa, IaJOreHCOAEPIKALINX OKHCIISIFOLIIX
areHTOB WJIN JIFOOOH UX CMECH.

Ha HavajipHBIX CTaauAX OKUCJICHUA aKTHUBHBIC PAaAUKaJIbl OKHCIUTECIISA O6I:;I"IHO OTPBIBAOT
NPOTOH OT (DEHOJBHOH TIPYMIbI, TOCKOJBKY 3Ta CBA3b HMEET CaMyK HH3KYI SHEPTHIO
AMCCOLMAaLMK B JUrHUHE. M3-3a CmocoOHOCTH JMrHMHA —CTaOMIM3HPOBATh — PaJHKAJIbI
noCpeaACTBOM ME30OMEPUHU OTKPBIBAOTCA MHOTOYUCIICHHBIC IMMYTU IJIA MIPOAOJIZKEHUSA (HO TAKXE U
HperaH_IeHI/IH) pe€akiv U MNOJYYCHHA PA3JIMYHBIX MNPOMECKYTOYHBIX M KOHCYHBIX IMPOAYKTOB.
CpenH;{;{ MOJICKYJIsIpHasd MacCa MOXKET KaK YBCJIUYUBATHCA, TaK U YMCHBLIATHCA H3-3a 3TOU

CJIOKHOCTH (M BBIOPAHHBIX YCJIOBHI), M B CBOMX 3KCIEPUMEHTaX aBTOPbI U300peTeHus] OOBIMHO
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HaOJTIO Tl YMEePEHHOE YBETHUEHUE CPETHEeH MOJIEKYJSIPHON Macchl mpuMepHo Ha 30%.
B onHOM BapmaHTe OCyIIeCTBIEHHUs KOMIIOHEHT (C) COAEPIKUT MEPOKCUI BOAOPOAA.
Ilepokcun  BOmOpOZma, BO3MOXKHO, sABIsETCA HaubOolee YacTo  HCIOJIb3YEMbIM
OKHUCJIUTEJIEM H3-3a COYETAHUS HHU3KOW IeHbl, xopomel 3((EeKTHBHOCTH U OTHOCHTEIBHO
HHM3KOTO BO3AEWCTBHS HAa OKpy»karouyo cpeay. [Ipu ucrnonp3oBaHnu nepokcuaa Bogopozaa 0es3
IIPUCYTCTBUSI KAaTaJIU3aTOPOB, BAXXKHBIMHU SBJISIOTCS LIEJIOYHAsl Cpefja U TemIeparypa u3-3a

CIEYIOIIUX PEeAKLIUH, MPUBOASIIUX K OOPa30BAHUIO PATUKAJIOB!

H,0, + OH™ @« HOO™ + H,O

ABTOpBI HACTOSIILETO M300peTeHHst OOHAPYKWIH, YTO AEPUBATH3UPOBAHHBIC JUTHUHBI,
NOJIy4EeHHBIE C TIOMOLIBI0 Croco0a B COOTBETCTBHHM C HACTOSIIUM H300pETEHHEM, COIepIKar
MOBBIIIEHHOE KOJMYECTBO KapOOKCHIIbHBIX TPYII B pe3yJIbTaTe mporecca okucieHus. He skenas
OBITh CBSI3aHHBIMU KaKOH-IMOO KOHKPETHOH Teopuel, aBTOPhl HACTOSINEro H300pETeHHs
NOJIATal0T, YTO COAEpIKaHHWEe KapOOKCWIIbHBIX TPYMIT B OKHUCJIEHHBIX JIMTHUHAX, TOJYYEHHBIX C
MOMOIIBIO  CTIOCO0a IO HACTOALIEMY H300PETEHHI0, WIPAET BAXKHYIO pOJIb B IKEJIAEMBIX
PEAKLMOHHBIX CBOWCTBAX AEPUBATH3MPOBAHHBIX JINTHUHOB, MOJYYEHHBIX C TIOMOLIBIO Criocoda B
COOTBETCTBHUH C HACTOSALINM U300pETEHHEM.

Eme omHO mpemmyInecTBO mpolecca OKUCIEHUS COCTOMUT B TOM, YTO OKHCJIEHHBIH
JIMTHUH sBJsieTcst Oojiee ruapodmibHbIM. bonee BbicOokas ruapopUIbHOCTh MOXET MOBBICHTD
pacTBOPUMOCTb B BOAE M OONErduTh anre3urd K MOJSIPHBIM cyOcTparam, TakuM Kak
MHHEpaJIbHbIE BOJOKHA.

JIomoJIHUTEIbHbIE KOMITOHEHTBI

B ongHOM BapuaHTe OCYLIECTBJICHHST CHMOCOO B COOTBETCTBHM C  HACTOSIIUM
n300peTeHNeM BKIIFOYAET JOMOJHUTEIbHbIE KOMIIOHEHTHI, B YaCTHOCTH, KOMITIOHEHT (d) B popme
KaTaJIn3aTopa OKUCIIEHHs, TAKOTO KaK OIUH WK 0oJiee KaTaln3aTOPOB HA OCHOBE MEPEXOIHBIX
METAJUIOB, TAKUX KakK CyJb(aT jkele3a, TAaKUX KaK KaTajJu3aTopbl, CONIEepIKallue MapraHell,
NaJJIAIAH, CeJIeH, BOJIb(paM.

Takme katanu3aTopbl OKUCIEHUS MOTYT YBEIHYUBATH CKOPOCTH PEAKIHH, TEM CAMBIM
yJIydlnasi CBOWCTBAa OKHCIEHHBIX JINTHUHOB, MOJIyUYE€HHBIX C TOMOIIBIO CIIOco0a B COOTBETCTBUU
C HACTOSIIIINM H300peTEeHNEM.

MaccoBbie COOTHOIIEHHUSI KOMIIOHEHTOB

Crenuanuct B maHHON obmactu Oyner ucmosb3oBaTh koMmnoHeHTHI (a), (b) u (¢) B
OTHOCUTEJIbHBIX KOJUYECTBAX, 00ECIEeYNBAIOIINX JTOCTHKEHUE JKEJIaeMOH CTETEeHU OKHCIIEHHS

JIUTHHUHOB.
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B onHOM BapuaHTe OCYyIIECTBICHUS

- KOMIIOHEHT (a) COIEePKUT OAUH Wiu O0Jiee JTUTHUHOB,

- KOMITOHEHT (b) COIEpKUT aMMHUAK;

- KOMIIOHEHT (C) COIEp:KUT ONUH WK Oojiee OKUCIAIOIIUX areHToB B (opme
NEepOKCUAA BOAOPOA,

IIPU 3TOM MacCOBBI€ COOTHOILEHUS JIMTHUHA, aMMHAaKa U NEPOKCHUIA BOJOPOAA SABJISIOTCS
TaKHUMH, 4TO KOJHMYECTBO aMMuaka cocrapisieT oT 0,01 mo 0,5 MacCOBBIX YacTeM, TaKOe KakK OT
0,1 no 0,3, Takoe kak ot 0,15 no 0,25 MaccoBBIX HacTell aMMHaKa, B pacyeTe Ha CyXyH Maccy
JIUTHUHA, U TIPU 3TOM KOJIMYECTBO Mepokcuaa Bogopoaa coctasisier ot 0,025 no 1,0 MmaccoBpIx
yacteli, Takoe kak ot 0,05 mo 0,2 maccoBbix "acteu, Takoe kak oT 0,075 ngo 0,125 maccoBbIx
yacTell MepoKCH/Ia BOJOPOAA, B pacueTe Ha CYXYH MacCy JIMTHUHA.

Cnoco0

CymectByeT Oonee 0JHOH BO3MOKHOCTH NPUBECTH KOMIOHEHTHI (), (b) 1 (C) B KOHTaKT
TUTSL TOCTUKEHUS KEJNAeMON PEaKLIMA OKUCJICHUS.

B ogHOM BapmaHTe OCYIIECTBIIEHUS CIIOCOO BKITIOUAET CIIEAYIOIIUE CTAUU:

- cramuio obecriedeHnsi KOMIOHEHTa (a) B (¢opMe BONHOTO pPacTBOpa W/HIU
OUCTIEPCUU OJHOTO WK OoJiee JUTHHUHA, MPU 3TOM COAEpP KaHHe JIMTHUHA B BOJHOM PacTBOpPE
cocrasysieT ot 1 mo 50 macc.%, Takoe kak ot 5 1o 25 macc.%, Takoe kak oT 15 mo 22 macc.%,
Takoe kKak oT 18 mo 20 macc.%, B pacdere Ha OOIIYIO0 MAacCy BOAHOTO PacTBOPA,

- cranuto perynuposanus pH nyrem nobaenenusi kommnoHeHTa (b), comep:kaiiero
BOJIHBIN PACTBOP aMMHaKa, OJUH WU 00Jiee aAMUHOBBIX KOMITOHEHTOB, W/WJIH JIFOOYIO UX COJIb,

- CTaIuI0 OKHCIeHHs TmyTeM Ja00aBjeHHs KOMIIOHeHTa (C), Coaep:Kaliero
OKUCJISIFOLIUN areHT.

B opHOM BapuaHTe OCYIIECTBICHHsS CTaaui0 peryiupoBanuss pH mnpoBomsT Takum
o0pazom, 4TOObI MOJyYEHHBIH BOIHBIA pacTBOp W/niau aucnepcust umenn pH > 9, Hanpumep, >
10, manpumep, > 10,5.

B opHOM BapuaHTe OCYIIECTBICHHsS CTaaui0 peryiaupoBanus pH mnpoBomsT Takum
o0Opa3om, 4TOOBI MOJNyYEeHHBIN BOAHBIA PacTBOpP W/WIK nucrniepcus umenu pH B muama3oHe ot
10,5 mo 12.

B opHOM BapuaHTe OCyIIECTBICHHS CTaguio perynupoBaHus pH mnpoBoasT Takum
o0pa3oM, 4TO TemIepaTrype IMO3BOJISIIOT MOBBICUTHCS 10 > 25°C, a 3aTeM KOHTPOJHPYIOT B
nuanasone ot 25 1o 50°°C, takoii kak ot 30 no 45°C, Takoii kak ot 35 mo 40°C.

B onHOM BapuaHTe OCYUIECTBJEHHS BO BpeMs CTaJAUH OKHCJICHHS TeMIIepaType
MO3BOJISAIOT NMOBBICUTHCA A0 > 35°C, a 3aTeM KOHTPOJUPYIOT B Auanasoxe ot 35 no 150°C, taxoit

kak ot 40 no 90°C, Takoii kak ot 45 no 80°C.
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B oxgHOM BapuaHTe OCYIIECTBJICHUS CTAUI0 OKHCJIEHUS MPOBOIAT B TEUEHHE BPEMEHH,
cocTaBAOLIEro oT 1 cexkyHabl 10 48 yacoB, Takoro kak ot 10 cexyHa 10 36 4acoB, TAKOrO Kak
oT 1 MuHyTBI 10 24 4acoB, TAKOrO KakK 2-5 4acos.

Cnoco6 Il mosiyyeHus OKHCJIEHHBIX IMTHHHOB

OKHCNeHHbIE JTUTHUHBI, KOTOPbIE MOTYT OBITh MCIIOJB30BAHBI B KaYeCTBE KOMIIOHEHTA
IJIsL  CBA3YIOLIUX, MWCIIOJNB3YEeMBIX B HACTOSINEM H300pPETEeHHH, MOTYT OBITh TOJNY4YeHbI C
MIOMOLIBIO CITOCO0A, BKITFOYAIOIIETO MPUBEACHHE B KOHTAKT:

- KOMIIOHEHTa (a), comep Kalero OauH Wik 0oJiee IMTHUHOB,

- komrnonenTta (b), comepskamero aMMuak W/WIM ONUH WU OOjiee aMHHOBBIX
KOMIIOHEHTOB, W/ JOOYI0 WX  COJNb, W/WIM THAPOKCHUA  IIEJOYHOTO  W/MJIH
IIEJIOYHO3EMENIbHOTO METaJlIa, TAKOW KaK T'UIPOKCUI HATPUS W/WIIH TUAPOKCHI] KIS,

- KOMIIOHEHTA (C), COAep KaIero ONUH WK 00Jiee OKUCIISIOIUX areHTOB;

- komnioneHTa (d) B popme ogHOTrO MH OoJee TIacTU(hUKATOPOB.

KowmnoseHT (a)

KowmnoneHT (a) conep KUt oauH Hiu 0oJiee TUTHUHOB.

B onmHOM BapuaHTe OCYINECTBJIIEHHs CHocoda B COOTBETCTBHH C  HACTOSIIUM
n300peTeHNeM KOMITOHEHT (a) COAEep KUT OAMH WU Ooyiee KpadT-TUTHUHOB, ONUH WM Oosee
HATPOHHBIX JIMTHUHOB, ONWH WM OoJjiee JHMTHOCYJb(OHATHBIX JIMTHUHOB, ONWH HJIH Ooiee
OPraHOCOJIbBEHTHBIX JINTHUHOB, OAWH WM OoJjiee JIMTHUHOB, OOpasyIOLIMXCs B IMpOLeccax
Ouonornueckoil nepepaboTKH JIMTHOLEJUTIONIO3HOTO CBHIPBEBOrO MaTepuana, WiIN JIIOyH HX
CMECh.

B oxgHOM BapuaHTe OCYLIECTBJICHUS KOMIIOHEHT (a) COAEPKUT OAuH win Oosee kpadr-
JIMTHUHOB.

KowmmosnesT (b)

B opHOM BapuaHTE OCYINECTBICHUS B COOTBETCTBUM C HACTOSLINM HM300pETEHHEM
KOMITOHEHT (b) COOEepKUT aMMHAaK, OIUH WM 00Jie aMUHOBBIX KOMITOHEHTOB, W/WJIN JIFOOBIE HX
COJIH, W/WJIA THAPOKCH]T IEJIOYHOTO H/HITH IIEJIOYHO3EMEbHOTO METaJIa, TAKOH KaK THAPOKCUT
HATPYSI W/ WA THAPOKCHU]T KAJIHS.

ITon «OKUCIIEHHBIMH aMMHAKOM JIMTHUHAMMY CJIEAYET MOHUMATh JIUTHUH, KOTOPBIA ObLT
OKHCJIEH OKHCISIIOLINM areHTOM B NPUCYTCTBHH aMMHaka. T€pMUH «OKHCIIEHHBI aMMHAKOM
JUrHUH» obo3Hauyaercst abbpesuatypoit AOL.

B ogHOM BapuaHTe OCyIeCTBIIeHUsI KOMIIOHEHT (b) comep KuT aMMHUaK W/ UjH JIFOOYIO ero
COJIb.

He sxenast ObITh CBSI3aHHBIMU KaKOW-THOO KOHKPETHOH Teopuel, aBTOPBI HACTOSIIErO

M300peTeHus TOJIAral0T, 4YTO YJIYYIIEeHHbIE CBOIHCTBA CTAaOMJIBHOCTH JE€PHUBATU3UPOBAHHBIX
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JUTHUHOB, TOJYYEHHbIX B COOTBETCTBUH C HACTOSIIUM H300peTeHnem, kommoHeHToM (b),
MPEICTABISIIOIKUM COOOH amMMHak W/wim JIIOOYH0 ero Cojib, MO MEHbIIEH Mepe YacTUIHO
oOycioBiaeHbl TeM (aKTOM, UYTO AaMMHUAK SIBJIAETCS JIETYYUM COEIWHEHHEM M I03TOMY
UCTIapsieTCsl U3 KOHEYHOTO NMPOAYKTA WM MOXKET ObITh JIETKO YIaJIeH U HCIOJIb30BaH MTOBTOPHO.

Tem He MeHee, B ’TOM BapHaHTE OCYILIECTBICHHUS CIIocoda MO HACTOSIIEMY H300pETEeHHIO
MOKET OBbITh BBIFOJHO, YTOOBI KOMITOHEHT (b), IOMHMO aMMHaKa, OHOTO WK 00Jiee aMHUHOBBIX
KOMITOHEHTOB, W/WJIN JTIFOOBIX MX COJIEH, TAK)KE COAEP KAl CPABHUTEIBHO HEOOIBIIOE KOJIMYECTBO
TUAPOKCHUIA LIEIOYHOTO W/HMIU LIEOYHO3EMEIBHOTO METaJlla, TAKOrO KaK THIPOKCUM HATPHs
W/VITH TUAPOKCH KIS,

B BapuaHTax OCYINECTBJIEHUS, B KOTOPBIX KOMIOHEHT (b) COmEpPKHT THIPOKCHUABI
IIEJTOYHBIX W/WIM INEJOYHO3EMENbHBIX METAJUIOB, TaKHe KakK TUAPOKCHI HATPHUA W/ HIH
TUAPOKCHIl KaJvs, B Ka4eCTBE KOMIIOHEHTAa B JOMNOJHEHHE K aMMHAKy, OJHOMY wiu Ooiee
AMHHOBBIM KOMITOHEHTaM, W/WJIH JIOOBIM UX COJISIM, KOJIMUECTBO THAPOKCUIOB LIEJIOUYHBIX H/UITH
HIEJIOYHO3EMENbHBIX METAJJIOB OOBIYHO SIBJISIETCSI HE3HAYUTENbHBIM, TaKUM Kak oT 5 mo 70
MacCCOBBIX YacTel, TakuM kKak oT 10 mo 20 MacCOBBIX YacTed TMAPOKCHUIA INEIOYHOrO /WU
IIEJIOYHO3EMENIBHOTO METAJIA, B PacUeTe HA aMMHUAK.

KowmmosnesT (¢)

B crocoGe B COOTBETCTBUH C HACTOSILINM H300pETEHHEM KOMIIOHEHT (C) COAEPKUT OJUH
mi 0oJee OKUCIIAIOIUX areHTOB.

B onmHOM BapmaHTe OCYINECTBJCHUS KOMIIOHEHT (C) COAEpPXKUT OAWMH WM OoJjee
OKHUCJISIIOLIMX areHTOB B (hOpMe NEepOKCHAA BOAOPONAA, OPTaHUYECKMX MM HEOPraHHYECKHX
HEPOKCUIOB, MOJIEKYJISIPHOTO KHCIIOPOAA, 030HA, BO3AYXa, I'aJOr€HCOAEPIKAIINX OKHCIITFOLTIX
areHTOB WU JIFOOOH UX CMECH.

Ha HavanbHBIX CTaAUsIX OKHCICHHS AKTUBHBIC PAIHKAIbI OKUCIUTENSE OOBIYHO OTPBIBAIOT
NPOTOH OT (DEHOJBHOH TIPYMIbI, TOCKONBKY 3Ta CBA3b HMMEET CaMyK HH3KYH JSHEPTHIO
ONCCOLMALMM B JIMTHUHE. l3-32 CHOCOOHOCTH JIMTHUHA CTa0WJIM3HPOBATh  PaIUKaJIbI
MOCPEICTBOM ME30MEPHH OTKPBIBAIOTCS MHOTOUHCIIEHHBIE MY TH ISl TPONOJDKEHUS (HO TAKXKe U
NpPEKpaIeHns]) PEaKLUH M TOJNYYEHHs PAa3JIMYHbIX MPOMEXYTOYHBIX U KOHEYHBIX MPOAYKTOB.
CpenHsisi MONEKyJISIpHAsST Macca MOKET KaK YBEJIMYMBATBHCS, TaK M YMEHbBIIATHCS H3-3a HTOH
CJIOKHOCTH (M BBIOPAHHBIX YCJIOBHIA), U B CBOMX 3KCIMEPUMEHTaX aBTOPbI H300peTeHUs] OOBIMHO
HaOJI01a) TN YMEPEHHOE YBEIIMYEHUE CPEeHEN MOJIeKYIAPHON Macchl mpuMepHO Ha 30%.

B onHOM BapmaHTe OCYIIECTBICHNSI KOMIIOHEHT (C) COMEPIKUT IMEPOKCUI BOAOPOAA.

Ilepokcun  BOmOpOZma, BO3MOXKHO, SBISETC HaubOolee YacTo  HCIOJIb3YEMbBIM
OKHCIIUTENIEM H3-32 COYETAHUs HHM3KOW LEeHbI, Xopoued 3(QPEeKTUBHOCTH U OTHOCHTEIBHO

HU3KOTO BO3AEHCTBUS Ha OKpysKaroyro cpeay. Ilpu ncnonp3oBaHuu nepokcuaa Bopopona 6es3
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NPUCYTCTBUA KAaTAJIU34aTOPOB BaXXHBIMH SABJIAKOTCA ILOECJIOYHAsA Cpe€aa MU TEMIICpATypa H3-3a

CIIEYIOIIUX PEeaKLU, MPUBOASIIUX K OOPa30BAHUIO PAIUKAJIOB!

H,O; + OH™ 2 HOO™ + H,0
H,0> + O0OH™ 2'0OH + H-O + 02_

ABTOpBI HACTOALIErO M300peTeHus1 OOHAPY KM, YTO AEPUBATU3UPOBAHHBIE JIMTHHUHBIL,
MOJIy4eHHBIE C TIOMOIIBIO CHOCO0a B COOTBETCTBHM C HACTOSIIUM H300peTeHHEM, COIeprKat
MOBBIIIEHHOE KOJMYECTBO IPyMI KapOOHOBOM KUCIIOTHI B pe3yJibTaTe mpouecca okucienus. He
’KeJiast ObITh CBA3aHHBIMU KaKOW-THOO KOHKPETHOH TEOpHel, aBTOPbI HACTOSIIIETrO N300peTeHus
NOJIATAl0T, YTO COAEpKaHWE TPyNI KapOOHOBOW KHCJIOTBI B OKHCJIEHHBIX JINTHUHAX,
MOJIyYEHHBIX C TOMOILIBI CIIOCO0a B COOTBETCTBUU C HACTOSIIIUM H300pETEHHEM, HIPaeT
BRXXHYIO pPOJIb B JKEJIa€MbIX PEAKLHOHHBIX CBONCTBAX [€pUBATU3MPOBAHHBIX JIMTHUHOB,
MOJIyYEHHBIX C MTOMOIIBIO CIIOCO0a B COOTBETCTBUHN C HACTOSIIIUM H300PETEHHEM.

Eme onHO mpeumylnecTBO MpoLEcca OKHUCIEHHS COCTOUT B TOM, YTO OKMCIICHHBIN
JUTHUH siBJIsieTcst Oonee runpoduibHbIM. bonee BbICOKas ruipodUIbHOCTb MOXKET YJIyYIIUTh
pacTBOPUMOCTH B BOAE€ M OOJErduTh AAre3U0 K TNOJSIPHBIM CyOcTpataM, TakHM Kak
MHUHEPAJIbHBIE BOJIOKHA.

Kowmmnosnesrt (d)

KowmrmonenT (d) conepsxut onuH miu 6osiee rmiacTuQpuKaTopoB.

B onmHOM BapmaHTE OCYINECTBJEHHS B COOTBETCTBHHM C HACTOSIIUM H300peTeHHeM
komioHeHT (d) comepkut oauH uian Oojiee MiIacTH(PHUKATOPOB B (pOopMe MOJIHMONIOB, TAKHX KaK
YIJEBOAbI, THAPOTCHU3UPOBAHHBIE Caxapa, TakKue Kak COpOUT, DOPUTPHUON, TJIHLEPHH,
MOHOSTHJIEHTJIMKOJTb, TIOJMATHIIEHTIIUKOIH, 3(QHUPbI MONMU3TUICHIJIUKOIS, MONU3GUPHI, GTasarsl
W/WITH KUCIIOTBI, TaKWE KaK aJUITUHOBAS KUCJIOTA, BAHMJIMHOBAS KHCJIOTA, MOJIOYHAs KHCJIOTa
u/unu pepysuioBasi KHCIOTA, aKPHJIOBBIE MMOJUMEPHI, TIOJMBHHUJIOBBIA CIHPT, MOJHYPETAHOBbIC
IHMCTIEPCUH, STHJICHKapOOHAT, MPOMMIEHKapOOHAT, JIJAKTOHBI, JIAKTAMbI, JIAKTHIIBI, IIOJIUMEPHI HA
aKPUJIOBOI OCHOBE CO CBOOOIHBIMH KapOOKCUTPYIIIaMU H/HITH TIOJIY PETAaHOBBIE AUCIIEPCHU CO
CBOOOIHBIMU KapOOKCHUTPyTITIaMH, TIOJHAMHUIbI, aMHIbI, TaKhe Kak KapOaMua/MO4YeBUHA, WU
JTrOObIE UX CMECH.

ABTOpBI HacTOSILIEr0 M300peTeHHss OOHAPYIKWIIM, YTO BKJIIOUEHHE KommoHeHTa (d) B
¢dbopme oxmHOTO WK OoJiee MIacTH(PUKATOPOB 0OECIIEYNBACT CHIDKEHUE BSI3KOCTU PEAKIIMOHHOM
cMecH, 4To obecrieurnBaeT oueHb 3G PEKTUBHBIN CIIOCOO MOMYYEHHs] OKHCICHHBIX IUTHHHOB.

B opHOM BapuaHTE OCYINECTBIEHHS B COOTBETCTBUM C HACTOSALINM H300pETEHHEM
KOMITOHEHT (d) cozmep>kuT onuH min Oosee MIACTU(PUKATOPOB B (POpMeE MOJIHOJIOB, TAKHX Kak

yIJIE€BOABI, THIPOT€HU3UPOBAHHBIE caxapa, Takue Kak COpOHUT, OSPUTPHUT, TIJHLEPHH,
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MOHO3THJIEHTJIUKOJIb, TOJUATUICHIJINKOIHN, TTOJUBUHUJIOBBINA CIUPT, MOJMMEPhl HA aKPHJIOBOU
OCHOBE CO CBOOOIHBIMH KapOOKCHUTPYNIaMH WWIKA TOJUYPETAHOBBIE JUCIEPCHH  CO
CBOOOIHBIMU KapOOKCHUTPyIIaMH, MOJHAMHJIbI, aMHJIbI, TaKue Kak KapOamuI/MOUEBHHA, WJIH
J0OBIE UX CMECH.

B oxgHOM BapuaHTe OCYLIECTBICHHS HACTOSLIEro M300peTeHust KOMnoHeHT (d) comepkut
oquH wuiau  Oojee  IUIACTH(UKATOPOB, BBIOPAHHBIX M3  TPYHNNbL  COCTOsIIEH U3
MOJIUA TUJICHTJTUKOJIEH, TIOJTMBUHUIIOBOTO CITUPTA, MOUEBUHBI UJTH JIFOOBIX UX CMECeH.

JIONOTHUTEIbHbIE KOMIIOHEHTHI

B onmHOM BapuaHTe OCYINECTBJIEHHsS CHOCOO B COOTBETCTBUH C  HACTOSIIUM
u300peTeHNeM BKJTFOYAET JOMOTHUTEIbHBIE KOMIIOHEHTBI, B YACTHOCTH, KOMIIOHEHT (V) B (hopme
KaTaJn3aTopa OKUCJICHHsS, TAKOTO KaK OJMH Wi OoJiee KaTalu3aToOpOB HA OCHOBE MEPEXOIHBIX
METAJIJIOB, TAKUX KaK CyJbdaT keje3a, TAKUX KaK COIepsKallfe MapraHell, Majulagui, CelieH,
BOJIb(hpaM KaTaTu3aTOPhL.

Takue kaTanau3aTOPhl OKUCJICHHS MOTYT yBEIHYHUBATH CKOPOCTh PEAKIUH, TEM CaMBIM
yJIydinasi CBOMCTBA OKUCJICHHBIX JIATHUHOB, MMOJIyY€HHBIX JaHHBIM CITOCOOOM.

MaccoBbie COOTHOIIEHUSI KOMIIOHEHTOB

Crienanuct B 1aHHOW obOjactu OyAer MCIonb3oBaTh KOMIIOHEHTH! (a), (b), (¢) u (d) B
OTHOCHUTEJIbHBIX KOJIMYECTBAX, 00ECIEUNBAIOLINX JOCTHKEHHUE KEJIAeMOUN CTENeHU OKUCIICHHS
JIUTHUHOB.

B onHOM BapmaHTe OCYIIECTBJIEHHMs CHOCOO B COOTBETCTBUM C  HACTOSIIHM
M300peTeHneM OCYIIECTBIISIOT TAKUM 00pa3oM, UTO Crocod BKIIOYAET CIeyoLIee:

- KOMITOHEHT () COIep>KUT OAMH MK OoJiee INTHUHOB;

- KOMIIOHEHT (b) COIEepKUT aMMHUAK;

- KOMIIOHEHT (C) CONEpP:KUT OOUH WM OOjiee OKUCISIONIMX areHTOB B (opme
NEPOKCHIIA BOJOPOAA,

- koMroHeHT (d) comepxuT omuH wim OoJsiee TUIACTH()UKATOPOB, BHIOPAHHBIX U3
TPYIIIbI, COCTOSIIEH U3 MOTHATUIICHTJIHKOJIS,

mpH 3TOM MAacCOBBIE COOTHOIIECHHs JIMTHUHA, aMMHAaKa, TEPOKCHAA BOAOpPOIA H
TOJIU3TUICHTJIUKOJIS SIBISTFOTCS TAKUMH, UYTO KONMMYeCTBO ammuaka cocrasisier oT 0,01 mo 0,5
MaccoBbix dacTeli, Takoe kak oT 0,1 mo 0,3, takoe kak ot 0,15 mo 0,25 maccoBbIx uactei
aMMHaka (pacTBOp B BOZE C KOHIIEHTpaLuei 25 macc.%), B pacueTe Ha CyXyH MaccCy JIMTHUHA, U
rIe KOJHMYECTBO IMEpoKcHaa Boaopoma (pacTBOp B Boae ¢ koHueHtpauwei 30 macc.%)
coctasysier ot 0,025 ngo 1,0 mMaccoBbix uacted, Takoe kak oT 0,07 mo 0,50 maccoBbIX HacTel,
takoe kak ot 0,15 no 0,30 MaccoBbIX YacTel NMepoKCHUaa BOAOPOAA, B PACUETE HA CYXYI0 MAcCCy

JIUTHUHA, U TI€ KOJIUYECTBO MOJUATUICHIINKOS cocTasisieT oT 0,03 1o 0,60 MacCOBBIX HacTeH,
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takoe kak ot 0,07 nmo 0,50 maccoBeix uacteii, Takoe kak oT 0,10 go 0,40 maccoBbIX HacTel
MOJIM3TUJIEHTJIMKOJIS, B pacyeTe Ha CyXYI0 MaccCy JIMTHUHA.

Jns neneil HacTosAlero H300peTeHHs «Cyxash Macca JIMTHUHAY MPENINOYTHTEIBHO
OTIpeNeNIIeTCs KaK Macca JIMTHUHA B ITOCTaBJIsieMoil (hopme.

Cnocod

CymectByeT Ooyiee OOHON BO3MOXKHOCTH NMPHUBECTH KOMIOHEHTHI (a), (b), (¢) u (d) B
KOHTAKT JIJIsl TOCTHOKEHUS JKeJTaeMON PeaKkLui OKHCIIEHUsI.

B onHOM BapuaHTe OCYIIECTBICHHUS CIIOCO0 BKJIIOYAET CICAYIOLINE CTaIuu:

- cramuto obecriedeHus KOMIOHeHTa (a) B (OpMe BOIAHOIO pacTBOpa W/ WU
OHMCTIEPCUN OIHOTO I OoJiee JIMTHUHOB, TIPU 5TOM COIEP’KaHHE JIMTHHHA B BOIHOM PaCTBOpPE
cocrasisieT ot S 1o 90 macc.%, Takoe kak ot 10 o 85 macc.%, Takoe kak ot 15 go 70 macc.%, B
pacdere Ha OOIIYIO MacCy BOTHOTO PacTBOpA,;

- craguio perynupoBanust pH myrem nobasnerns komrnoHeHTa (b);

- cranuio nodasieHust komrnoHeHTa (d);

- CTaIUI0 OKHCIEHUS TyTeM JO0OaBJeHHs KOMIIOHEHTa (C), COIepsKallero
OKUCJIFOLUNA areHT.

B onHOM BapuaHTe OCYIIECTBJIEHMsI CTaJuI0 peryiaupoBaHus pH mnpoBoasT Takum
o0pa3om, 4ToObI MONyYeHHBIN BOIHBIN pacTBOp W/nuiau aucnepcus uvenu pH > 9, nanpumep, >
10, narmpumep, > 10,5.

B onHOM BapuaHTe OCYIIECTBJIEHMs CTaauUI0 peryaupoBaHuss pH mnpoBoasT Takum
00pa3oM, 4TOOBI MOJTyYEeHHBIH BOAHBIA PacTBOp W/iu aucnepcust umenu pH B nuanasone ot 9,5
o 12.

B onHOM BapumaHTe OCYIIECTBIEHMsI CTaaui0 peryiupoBaHuss pH mnpoBomsT Takum
o0pa3zom, 4TOOBI MO3BOJIUTH TEMIIEPAType MOBBICUTHCS 10 > 25°C, a 3aTeM KOHTPOJHPYIOT B
nuama3one ot 25 mo 50°C, takom kak ot 30 no 45°C, Takom kak ot 35 mo 40°C.

B opHOM BapuaHTe OCYINECTBIEHHs BO BpeMsl CTaAUM OKUCJIEHHs] TeMIepaType
MO3BOJISAIOT NOBBICUTECS A0 = 35°C, a 3aTeM KOHTPOIMPYIOT B fuamnasoHe ot 35 no 150°C, takom
kak oT 40 mo 90°C, Takom kak ot 45 no 80°C.

B onHOM BapuaHTe OCyIIECTBJIEHHUS CTaJMIO OKHCIEHHUS MPOBOAST B TEUEHUE BPEMEHH,
COCTaBJIAOLIEM OT 1 CEeKyHABI 10 24 4acoB, TAKOM KakK OT 1 MUHYTHI 10 12 4acoB, TAKOM Kak OT
10 MuHYT 10 8 4acOB, TAKOM Kak OT 5 MUHYT 10 1 Jaca.

ABTOpBI HACTOSIIIErO M300peTeHHsT OOHApYKMIHM, YTO CIOCOO0 B COOTBETCTBHH C
HACTOSILIUM M300pETEeHNEM II03BOJISIET MOJYyYHUTh BBICOKOE COMEpPXKAHHME CYXOro BEIECTBAa B

peaKHHOHHOﬁ CMECHU, H, CJICA0BATCIIbLHO, B criocobe B COOTBETCTBUH C HaCTOAIUM

2

I/1306peTeHI/IeM BO3MOJKHa BbICOKAass TMIPOU3ZBOAUTCIIBHOCTb, YTO IIO3BOJIACT HUCIOJb30BATH
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NPOAYKT peakiuuu B (OpMe OKUCICHHBIX JIMTHUHOB B KadeCTBE KOMIIOHEHTa B IIPONYKTax
IPOMBIIIJIEHHOTO MaCCOBOT'O MTPOU3BOAICTBA, TAKUX KaK MPOAYKTHI U3 MUHEPAILHOTO BOJIOKHA.

B opgHOM BapuaHTe OCYILIECTBJIEHHS CHNOCOO B COOTBETCTBMM C HACTOSIIUM
N300peTeHNeM OCYINECTBISAIOT TakUM 00pa3oM, uTOOBI COAEp)KaHME CYyXOro BeEIeCTBa B
peaxkIuoHHOM cMecu cocTaisuio ot 20 go 80 macc.%, Takoe kak ot 40 no 70 macc.%.

B onmHOM BapuaHTe OCYINECTBIEHHS CIOCOO B COOTBETCTBUM C  HACTOSIINM
U300peTeHNeM OCYIIECTBISIIOT TAKHMM OOpa3OM, YTO BSI3KOCTh OKHCJIEHHOTO JIMTHUHA HMMEeT
3nadenre ot 100 cIl mo 100000 cll, Takoe kak 3HadeHue oT SO0 cIl mo 50000 cIl, Takoe kak
3HaueHue ot 1000 clIl go 25000 cIl.

JUnst meneil HAcTOSIIIEro M300peTeHUs] BA3KOCTh IMPEACTABISIET COOOW JMHAMHYECKYIO
BSI3KOCTh M OTPENENSIeTCS KaK COMPOTUBJICHUE >KUAKOCTH/TACTBI W3MEHEHHIO (DOPMBI HIIH
IBWKEHUIO COCETHUX YacTell OTHOCHTENBHO JAPYT Ipyra. Bs3KOCTh M3MepsieTcss B CAaHTUITya3ax
(cIl), uro skBuBasenTHo 1 mlla-c (MunmMnmackanb-cekyHna). Bsskocte mmepsitor npu 20°C ¢
MIOMOIIBIO BUCKO3UMeETpa. J{JIst mesiei HacTosImero n300peTeHus: TMHAMUYEeCKast BA3KOCTb MOKET
ObITh M3Mepena npu 20°C ¢ moMoIbio BUCKo3UMeTpa bpykduina ¢ cucteMoil «KOHY C-TUTHTaY .

B omHOM BapuaHTe OCYLIECTBJIEHHS CHMOCOO B COOTBETCTBHM C  HACTOSIIUM
N300peTeHNeM OCYIIECTBISIIOT TaKHMM 00pa3oM, YTO CIOCOO MpenyCMaTPUBAET UCIIONb30BAHUE
POTOPHO-CTATOPHOT'O YCTPOMCTBA.

B opgHOM BapuaHTe OCYLIECTBIEHUS CIMOCOO B COOTBETCTBHM C  HACTOSIIUM
N300peTeHNeM OCYLIECTBIIOT TAKMM 00pa3oM, YTO CrOcOO BBIMOJHSIOT KaK HENMPEPBIBHBIN HIIN
NOJTy HETIPEPBIBHBIN MTPOLIECC.

YerpoiicTBO AJ1s1 BHITIOJHEHHUSI C1IOC00a

Hacrosimmee wu3o0pereHne TakKe HAMpPaBJICHO HA YCTPOHCTBO [JIsl  BBITIOJHEHUS
OIMHCAHHOTO BBIIIE CIIOCO0A.

B onHOM BapuaHTe OCYIIECTBICHHUS YCTPOHCTBO ISl BBITIOJIHEHUS CIIOCO0a COMEPIKHT:

- POTOPHO-CTATOPHOE yCTPONCTBO,

- yCTPOHCTBO MPEABAPUTEIHLHOIO CMELTHBAHUS KOMIIOHEHTOB (a), (b), (d);

- OITHO Wy OoJiee BIYCKHBIX OTBEPCTUM it BOABI, KOMIOHEHTOB (a), (b), (¢) u (d),

- OIHO Wik OoJiee BBIMYCKHBIX OTBEPCTHH Il OKUCIEHHOTO JIMTHUHA.

B onHOM BapuaHTe OCYLIECTBICHHS YCTPOHCTBO CKOHCTPYHUPOBAHO TAKUM 00pa3oM, UTO
BITYCKHBIC OTBEPCTHS ISl TIPeIBapUTENbHON cMecu kKommnoHeHToB (a), (b) u (d) Haxomsarcs B
POTOPHO-CTATOPHOM YCTPOMCTBE, U YCTPOHCTBO, KPOME TOTO, COAEPIKUT KaMepy,

NpUYeM YKa3aHHAs KaMepa NMEET BIIyCKHOE OTBEPCTHE JJIsl KOMITOHEHTa (C), !

yKa3aHHasi KaMepa UMEET BBIITyCKHOE OTBEPCTHUE JIJIsI OKUCIIEHHOTO JIMTHUHA.

PoropHo-cTaTOpHOE YyCTPONCTBO MpEnCTaBisieT COOOM YCTPOMCTBO IJIsi TmepepaboTKH
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MaTepHajoB, COEpIKallee CTaTOp, BBHINOJHEHHBIH B BHUAE BHYTPEHHETO KOHYCa, CHAOKEHHOTO
3yOuaTeiMu KosbLaMu. CTaTop B3aUMOAEHCTBYET C POTOPOM, UMEIOIIUM IUIEYH, BBICTYAIOIINE
U3 CTYIUILbL Kan(z[oe N3 3THUX IIJICY UMEECT SY6B$I, BXOJAIIHUE B 3alICIIJICHUEC C 3y6bHMI/I 3y6anbe
xoner; cratopa. C kaxabIM 000poTOM poropa oOpabaTbiBaeMblii MaTepHa IepeMeInaeTcs
Janbllle HApy>Ky Ha OJIHy CTyNEHb, IMOABEPrascb MHPU 3TOM HHTEHCUBHOMY CIBUTOBOMY
BO3/ICHCTBUIO, IEPEMELINBAHUIO U NepepacnpeneneHuto. [lneqo potopa u pacnonaokeHHast HUXKe
KOHTEWHEepHasi KaMepa BEePTUKAJIbHOTO YCTPOHCTBA TO3BOJISIIOT OCYIIECTBIISITH TMOCTOSIHHOE
nepeMelIeHre MaTepruata U3HYTPH HApPYKy U 00ECIeYnBalOT MHOTOKPATHYI0 00pabOTKy CyXuX
I/I/I/I.]'II/I BBICOKOBA3KHUX BEIICCTB, TaK YTO yCTpOfICTBO OTJIMYHO IOAXOAUT AJi1 HMHTECHCHUBHOI'O
NEPEMCIINBAHNA, 3aMCIIMBaHMA, BOHOKHOO6pa30BaHI/I$[, AC3UHTCIpallun u HOI[O6HI::IX
MPOLIECCOB, BAXKHBIX B MPOMBIIIJIEHHOM MPOU3BOACTBE. BepTUKaabHOE pacronoxkeHne Kopmyca
CHOCOOCTBYET MaICHUIO MaTepHaia oT nepudepun K UeHTPY YCTPOicTBa.

B onHOM BapuaHTe OCYINECTBIEHHUS] POTOPHO-CTATOPHOE YCTPONCTBO, HMCIOJB3yEMOE B
croco0e B COOTBETCTBHHM C HACTOSIIMM H300pETEHHEM, COIEPXKUT CTaTop C 3yO4aTrbIMH
KOJIeCAMU M POTOp C 3yObsMH, HAXOASIIUMHCS B 3alleTUICHHU ¢ 3yObsiMu cratopa. B sTom
BApUAHTE OCYIIECTBIEHUS POTOPHO-CTATOPHOE YCTPOHCTBO HMMEET CIEeNyroInue OCOOEHHOCTH:
MEXAY Ii€daMu pOTOpa BBICTYNACT HAIIPABJIAMOLIAsA BOPOHKA, KOTOpPAasA KOHLCHTPUPYET IMMOTOK
MaTepuaa, MoCTyMaKIUA CBEPXY, B LICHTPAJbHYIO 30HY KOHTeliHepa. Hapy kHasi mOBepXHOCTh
HaTPABJISIOLIEH BOPOHKH 0O0pa3yer KOJIbLIEBOH 3a30p, peryjJupyroliuil moTok marepuaina. Ha
poTOpe TNpenyCMOTPEH INHEKOBBIM MHUTATeNb Ul MoAadu B pabouyro o0nacTb yCTpOHCTBa.
Hanpagnsromasi BOpoOHKa yaep>KUBaeT MPOAYKT B AKTUBHOM 30HE YCTPOMICTBA, a MUTAIOLIUN
IIHEK CO3JAeT MOBBILIEHHOE IaBJICHUE MaTepuala B LEHTpE.

bosnee monpoOHast mHQOpMALIMSA O POTOPHO-CTATOPHOM YCTPOMCTBE, MCIOJIB3YEMOM B
OITHOM BapHaHTE OCYLIECTBJIEHUs CIOco0a, comep:kutcs B 3asiBke Ha mareHT US 2003/0042344
A1, xoTOpasi BKJIIFOYEHA B KAYECTBE CCHUTKH.

B onHOM BapmaHTe OCYIIECTBIEHHS CIIOCOO OCYINECTBISIFOT TaKUM OOpa3oM, 4YTO B
croco0e  WCMONb3yeTcss OIHO  POTOPHO-CTATOPHOE  YCTPOWCTBO. B sTOM  BapuanTe
OCYyHIECTBJIICHUA CMCIIUMBAHUE KOMIIOHCHTOB U PCAKIIUIO KOMIIOHEHTOB OCYILIECTBIIAOT B OAHOM
Y TOM K€ POTOPHO-CTATOPHOM yCTpOMCTBE.

B ongHOM BapmaHTe OCYIIECTBIEHHS CIIOCOO OCYINECTBISIFOT TaKUM OOpa3oM, 4YTO B
crioco0e MCIOJNB3YIOT J1BA MM O0Jiee POTOPHO-CTATOPHBIX YCTPOICTBA, MPU 3TOM IO MEHBIIEH
Mepe OJHO POTOPHO-CTATOPHOE YCTPONCTBO MCMOJB3YIOT AJII CMELINBAHUS KOMIIOHEHTOB U TIO
MEHbIIIEH Mepe OTHO POTOPHO-CTATOPHOE YCTPONHCTBO UCTIONB3YIOT JJIs1 pEAKLUU KOMIIOHEHTOB.

DTOT NpoLecC MOKHO pa3feInTh HA ABE CTAAUU:

1. MPUTOTOBJICHUE JTUTHUHHON Macchl (a)+(b)+(d);
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2. OKHUCJIEHUE JINTHUHHON MacCChl.

OOBIMHO NCTIONB3YIOTCS [1BA PA3HBIX THITA POTOPHO-CTATOPHBIX MAILIUH:

I. OTkpeITast pOTOPHO-CTATOPHAS MALIMHA, MOAXOALIAs AJIsl CMELINBAHMsI TOPOLIKA
JUTHUHA C BOJOW B OYeHb BBICOKOM koHueHTpauuu (30-50 macc.%). MeHee HHTEHCHBHOE
nepeMelInBaHue, HO CIelMalibHble BCIIOMOTaTeNbHbIE YCTPOICTBA (BIyCKHAsi BOPOHKA, IHEK U
T.J.) Ul pabOThI C BBICOKOBSA3KMMH MartepuanamMu. bonee HH3Kas OKpyskHast CKOpocTh (o 15
M/C). MaluHy MOXHO HMCIOJIB30BAaTh B KAYECTBE CHCTEMbl MEPHOAMYECKOrO M HEMPEPHIBHOTO
NENCTBHUSL.

2. BcTpoeHHass pOTOPHO-CTaTOpHAsl MallMHA, KOTOpas HMEeT ropasno Ooree
BBICOKHE YCHJIUSI CABUTA (OKPYKHBIE CKOPOCTH 10 55 M/C) U co3nmaeTr OmaronpusiTHbIE yCIOBUS
111 OYeHb OBICTPOM XMMHUYECKOH peakii. MaiiHa JOKHA HCITONTb30BAThCS HETPEPHIBHO.

B OTKpBITOI pOTOPHO-CTATOPHON CHCTEME TOTOBSIT BHICOKOKOHLIEHTPUPOBAHHYO (45-50
macc.%) maccy JnurHus/Boga. Ilopommok nurHuHa MeUIeHHO N00aBisIOT B Teruyro Boay (30-
60°C), B KOTOpYIO n00aBIEHO HEOOXOIUMOE KOJUYECTBO BOJTHOIO aMMHUAKa W/MJTU IIEJIOYHOTO
OCHOBaHHUS. JTO MOXHO CAENaTh B NMEPUOIMYECKOM PEKHUME, HIIM MaTephasibl TOOABISIOT C
nepepbIBaMU/HENMPEPHIBHO, CO3/1aBasi HEMPEPBIBHBINA MOTOK MACChI UISI CIIEAYIOIIEH CTaiuu.

Co3nanHyro Maccy cienyer conaep)kaTb IMpu Temmeparype okono 600 rpax. s
NOJ/IePKaHUsI KaK MOXKHO OoJjiee HU3KOH BSI3KOCTH M, CJIEAOBATENIbHO, MaTepHaja, MPUrOAHOrO
IUIs TIepeKavunBaHus. 3aTeM ropsiuyro maccy JurHus/Boma npu pH ot 9 no 12 mepekauuBaroT ¢
MOMOIIBIO MOAXOMSIIEr0 HAcOCa, HAaPpUMep, BUHTOBOI'O HACOCA UJIH APYroro o0beMHOr0 Hacoca
Ha CTAAUI0 OKUCJICHUS.

B onHOM BapuaHTe OCYINECTBIEHUS OKUCICHHE MNPOBOJAAT B 3aMKHYTOM pPOTOPHO-
CTaTOPHOW CHCTEME B HENPEepPbIBHON MOTOYHOW peakuuu. BOAHBIA pacTBOp aMMHuaka H/MJIH
IIEJIOYHOTO OCHOBAHUS TO3UPYIOT JO3UPYIOIIMM HACOCOM B POTOPHYH/CTATOPHYIO Kamepy B
TOYke HamOoJbimell TypOyJeHTHocTW/coBura. ITo obecrieunBaeT OBICTPYIO  PEAKLIUIO
okucnenns. OxucneHHbli Matepuai (AOL) BBIXOAWT U3 MOTOYHOTO peakTopa U coOHMpaercs B
MOIXOSIIUX pe3epByapax.

IpoaykT peakuun

ABTOpBI HACTOSLIETO H300pETeHHs HEOXKUIAHHO OOHAPYKWIM, YTO IMOJNy4YeHHbIE
OKHCJICHHbIE JINTHUHbI OOJaJal0T B BBICOKOW CTENEHH JKeNaTeNIbHBIMH CBOHCTBAMH
PEAKLIMOHHOM CIIOCOOHOCTM W B TO K€ BpEMsl JAEMOHCTPHPYIOT YJIYUIIEHHBIE CBOWMCTBA
OTHECTONMKOCTH TPU HCIIONb30BAHUU B TMPOAYKTAaX, I7l€ OHM BKJIIOYEHbl B KOMIIO3ULUIO
CBSI3YIOIIEro, M YJYYIIEHHYIO OJTOBPEMEHHYI CTaOMIBPHOCTh IO CPAaBHEHUIO C paHee
M3BECTHBIMU OKHUCJIEHHBIMU JINTHUHAMH.

OxucneHHbIN IUTHUH TAKXKe MPOSBIISET YIIYUIIEHHYIO THIPOPUIBHOCTS.
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BakHBIM MapamMeTpoM peakUOHHON CIIOCOOHOCTU MOJIyUYE€HHBIX OKHCICHHBIX JIUTHUHOB
SIBJIIETCS] COZIEPIKaHUE TPy KapOOHOBOW KHCIIOTHI B OKHCJICHHBIX JINTHUHAX.

B opHOM BapuaHTe OCYINECTBJIGHUsSI TMOJYYEHHBIN OKUCJIEHHBIM JIMTHUH HMEET
cozepkaHue rpynn KapOOHOBOH KUCJIOTHI, cocTasisitoliee ot 0,05 no 10 MMounb/T, Takoe Kak OT
0,1 no 5 mmow/r, Takoe kak ot 0,20 mo 2,0 mmosb/T, Takoe kak oT 0,40 mo 1,5 MMosb/T, Takoe
kak ot 0,45 no 1,0 MMOJIB/T B pacueTe Ha CyXyr MacCy KOMIIOHEHTa ().

Jlpyroii croco® OmHMcaHusi CONEpKaHHs TPYMI KapOOHOBOW KHCIOTBHI 3aKJIFOYAETCs B
UCTIOJIb30BAHUHN CPETHEr0 COAEpPKaHUsl TPy KapOOHOBOW KHCIOTHI HAa MaKpOMOJIEKYJTY
JIUTHUHA B COOTBETCTBHH CO Clienyroiieii popmyoit:

Cpeonsia ynxyuonansnocme COOH = (obwee xonuuecmeo moneii COOH)/(obwee
KONUYeCmseo Moneil TUeHUHA)

B ogHOM BapmaHTe OCYIIECTBIICHUS TMOJYYEHHBIM OKUCJICHHBIM JIMTHUH UMEET CPEeIHee
coJiepskaHue rpymnn KapOOHOBOM KHCIIOTHI, COCTaBJsirolnee Oojee 1,5 rpynm Ha MaKkpOMOJIEKY Ty
KOMIIOHEHTa (), Takoe Kak OoJiee 2 rpyIm, Takoe Kak Oosee 2,5 rpymi.

Cnoco0 111 nmoJivyeHus1 OKHCJIEHHBIX JUTHHHOB

OxuciaeHHbIE JIMTHUHBI, KOTOPBIC MOIYT 6bITb UCITOJIB30BAHBI B KAQYECTBE KOMIIOHCHTA
CBSI3YIOIIET0, UCIIOIB3YEMOTO B HACTOSIIIEM H300pETEHUH, MOTYT ObITh MOJYYEHbI C MTOMOIIBIO
croco0a, BKIFOYAKOIETrO MPUBEIEHHE B KOHTAKT:

- KOMIIOHEHTa (a), comep kalero OauH win 0oJiee JTUTHIHOB,

- komnoHeHTta (b), comepikamero aMMuaKk W/WIM OOUH WU Oojiee aMHHOBBIX
KOMIIOHEHTOB, W/WJIM JIIOOYH0 ero COoJib, W/WIM THIPOKCHA  LIEJIOYHOTO  W/MJIH
IIEJIOYHO3EMENIbHOTO METaJlIa, TAKOM KaK TMAPOKCHUI HATPHS /WA THAPOKCHU]T KaJIUs,

- KOMIIOHEHTA (C), CoAep KaIero OIUH WK 00Jiee OKUCIISIONUX areHTOB,

- HeoOs3aTeIbHO KommioHeHTa (d) B popme ogHOro mu Oosee miacTU(UKATOPOB,

U TPOBEIEHUE CTAJWK CMENIMBAHUS/OKUCIEHNs, Ha KOTOPOMH IMOJNyYaroT OKHUCIIEHHYIO
CMECh, C MOCJIEAYIOUIeH CTaaueld OKHUCJICHHUS, Ha KOTOPOH OKHCIIEHHAas CMECh IPOJOJIKAET
pearupoBaTh B TEYEHHUE BPEMEHHU BBIIEPIKKH, COCTABJISIOLIETO OT 1 cekyHabl A0 10 yacos, TakoM
kak oT 10 cexyHn 10 6 4acos, TakoM Kak OT 30 cexyHA [0 2 4acoB.

Kowmnonentst (), (b), (¢) u (d) ABAAIOTCS TaKMMH, KaK ONpPENENICHO BbIMIE B paszele
Crioco0 11 mony4yeHust OKHCIIEHHBIX JINTHHHOB.

B opHOM BapuaHTe OCYINECTBJIEHHS H300peTeHHsI CrMOco0 BKIIKOYAET CTaIHIO
NPpEABAPUTCIIBHOTIO CMEIIINBAHUA, Ha KOTOpOI\/'I KOMITIOHCHTBI [TPUBOAAT B KOHTAKT APYT C APYyTOM.

Ha CTaguu MNpEABAPUTCIIBHOTO CMCHIUMBAHHUA CJIICAYIOIIUE KOMIIOHEHTBI MOTYT 6bITb
NIPUBEIEHBI B KOHTAKT APYT C IPYTOM:

- KOMITOHEHT (a) 1 KoMroHeHT (b), niu
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- KOMITOHEHT (2), komnoHeHT (b) 1 koMmnoHeHT (¢), nu

- KOMITOHEHT (a), komnoHeHT (b) u komnonenT (d), nm

- KOMITOHEHT (a), komnoHeHT (b), koMnoHeHT (¢) 1 KoMIIoHeHT (d).

B BapuanTe ocyuiecTBiIeHHs H300peTeHUs BO3MOXKHO, YTOOBI CTaaANs MPENBAPUTEIBHOIO
CMEIIMBAHMS BBINONHSANACH KaK OTHOENbHAas CTaaAMs, a CTagusl CMELIMBaHHs/OKUCICHUS
BBIMOJIHSJIACh  OCJ€  CTAaAuM IPEABAPUTENBHOrO CMeEIIMBaHUs. B Takom BapuaHTte
OCYIIECTBIIEHUS] H300pETeHHsI OCOOEHHO BBITOJJHO MPHUBECTH KOMIIOHEHT (a) 1 KOMIIOHEHT (b), u
HeoOs13aTebHO KOMIOHEHT (d) B KOHTAaKT APYr C APYrOM Ha CTaWH MPEIBAPUTEIbLHOTO
CMEIIUBAHUSA. 3aTeM Ha TMOCIEAYIOIEed CTaJud CMEIIUBAHUS/OKUCICHHs KOMIIOHEHT (C)
n00aBISIOT K TNPENBAPUTEIBHON CMECH, TIOJIyY€HHOW Ha CTagudl MPEABAPUTEIBHOTO
CMELINBAHUSI.

B npyrom mpumepe mo m300peTeHHIO CTaaus MPEABAPUTENBHOTO CMEIIUBAHHS MOXKET
COOTBETCTBOBATh CTaIUH CMEIIMBAHUS/OKHCICHNUS . B 3TOM BapuaHTe OCYIIECTBIICHHS
M300peTeHNsi KOMIIOHEHTHI, HampuMmep, KOMIOHEHT (a), kommnoHeHT (b) m kommoHeHT (c),
CMELINBAIOT U OJHOBPEMEHHO HAYMHAIOT MPOLECC OKUCIEHUS. BO3MOXKHO, YTO MOCIEAYOLIYIO
BBIZIEPIKKY TMPOBOMST B TOM K€ YCTPOHCTBE, KOTOPOE MCIIONBb30BAJIOCH ISl BBITOJIHEHHSI CTAIUH
CMeLINBaHUs/OKuCIeHus. Takas peanuzanus n300peTeHus: 0COOEHHO BBITOJIHA, €CIIH KOMIIOHEHT
(¢) npencrasisier coOOH BO3IYX.

ABTOpBI  HACTOALIEr0  U300peTeHuss  OOHAPY)KUJIM, 4YTO, JAOIMyCKas  CTaJHIo

)
CMEIIUBAHUS/OKUCIICHHSI C TOCJEAYIOeld CTaauel OKUCICHHs, Ha KOTOPOH peaKkLHUOHHYIO
CMeCh MPEINOYTHTEIBHO HE MPOJOJIKAIOT MEPEMEIINBATH, MOXKHO C BBICOKOH 3()(eKTHBHOCTBIO
KOHTPOJIMPOBATh CKOPOCTb OKHUCJIEHHs. B TO ke Bpemsi 3aTpaThl Ha BBIMOJHEHHE CIOCO0a
CHWJKAIOTCSI, TIOCKOJIbKY CTaIMsi OKHCJIEHUs, CIAENyIoIIas 3a CTaJaueld CMeIlUBaHUs/OKUCICHMSI,
TpeOyeT MeHee CIIOKHOTO 00OPYIOBaAHUSI.

Eme omHMM mperMyINecTBOM SIBJISIETCS TO, YTO IMOJy4aeMblii OKHCJIEHHBIH JIMTHUH
SIBJISIETCS. OCOOEHHO CTaOWIbHBIM. J[pyroe HeOKHIAHHOE MPEUMYIIECTBO COCTOUT B TOM, HTO
TOJYYEHHBIH OKHCIIEHHBIA JIMTHHH OYeHb XOPOIIO PEryJHUpPyeTcsl ¢ TOYKH 3PEHUS BSI3KOCTH.
Jlpyroe HEOXXUIAHHOE MPEUMYINEeCTBO 3aKJIOYAETCS B TOM, YTO KOHIEHTPAIUsl OKUCJIEHHOTO
JIUTHUHA MOJKET OBITh OYEHDb BHICOKOM.

B ogHOM BapuaHTe OCYIIECTBIICHUS BPEMS BBIIEPIKKU BHIOUPAIOT TAKUM 00pa3oM, 4TOObI
peaKkusi OKHUCJICHHsI TOBOAWJIACH JO JKEeJIAaeMOW CTENeHH 3aBEepPLICHHs], MPEANOYTHUTENBHO IO
MIOJTHOTO 3aBEPIICHMSI.

Cucrema I pns BpinosiHenus cnoco6a 111

B onsoMm BAPHUAHTEC OCYILICCTBIICHUA CUCTEMA AJIs1 BBIITOJIHCHUA criocoba COACPIKUT:

- 110 MEHbIIIEH Mepe OTHO POTOPHO-CTATOPHOE YCTPONCTBO,
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- OIIHO MK OoJtee BIYCKHBIX OTBEPCTHH 11l BOJBI U KOMIIOHEHTOB (a) u (b),

- OITHO MK OoJIee BBIMMYCKHBIX OTBEPCTUH POTOPHO-CTATOPHOTO YCTPOICTRA,

- IO MEHbIIEH Mepe ONHO PEAKLUOHHOE yCTPOWUCTBO, B YAaCTHOCTH, IO MEHbLIEH
Mepe OfHY PEeakLMOHHYI0 TpyOy, KOTOpas pacrojiokeHa IO XONy IBUKEHUS B HaIpaBJICHUH
TEXHOJIOTHYECKOT0 TIOTOKA 110 MEHbLIeH Mepe K OJJHOMY HJIH 00J1ee BBIXOJHBIM OTBEPCTHUSIM.

B omHOM BapuaHTe OCYLIECTBJIEHHsI CHCTEMa COAEPKUT OJHO HIIM Oojiee BITyCKHBIX
OTBEPCTHH 1J1s1 KOMITOHEHTa () u/uiu kommnoneHTa (d).

B onmHOM BapuaHTe OCYLIECTBJICHHsS CHCT€Ma  CONEPXKUT  YCTPOHCTBO IS
NPEABAPUTEIBHOTO CMELITHBAHMUS.

YCTpOHCTBO AU MPEABAPUTEIBHOIO CMELIMBAHUS MOXET COAEpIKaTh OAHO MK Oolee
BITYCKHBIX OTBEPCTHI MJisi BOIBI W/HMIM KOMMOHeHTa (a), w/wiu kommnoneHta (b), w/wim
KOMITOHEHTa (¢), n/unu koMmroreHTa (d).

B omHOM BapumaHTe OCYINECTBIIEHHsSI M300pPETEHUsI YCTPONCTBO A MPEABAPUTEIBHOTO
CMEIIUBAHUS COJIEPKHUT BITyCKHbIE OTBEPCTUS JJIsl BOABI M KOMIIOHEHTa (a), U kommoneHTa (b).

Bo03MOXXHO, 9TO Ha CTaJuu TNPENBAPHUTENBHOTO CMEIIMBAHHMS KOMIIOHEHT (C) TakKxkKe
CMELINBAIOT C TPEMsI YIIOMSHYTBIMU HHTPEIUEHTaMH (BOAOH, KOMIIOHEHTOM (@) U KOMIIOHEHTOM
(b)). Torma BO3MOXKHO, 4YTO YCTPOWCTBO ISl MPEIBAPUTENILHOTO CMEIINBAHUS HMEET
JOTIOJTHUTEIbHOE BXOJIHOE YCTPONCTBO Uil KoMIoHeHTa (¢). Ecnu koMmnoHeHT (C) npeacTaBiseT
co0OH BO37yX, BO3MOXKHO, YTO YCTPOWUCTBO AJIS MPEABAPUTEIHHOIO CMEIINBAHUS MPEICTABIISAET
COOOM OTKPBITHIII CMECUTENBHBINA COCYA, TaK YTO B 3TOM Cllydae KOMIIOHEHT (C) YK€ HaXOIUTCS
B KOHTAaKTe C IPyTMMHU KOMIIOHEHTaMH (BOJa, KOMIIOHEHT (a) U KOMNOHEHT (b)) yepe3 oTBepcTHe
cocyna. Takxke, B 5TOM BapHaHTe OCYIIECTBJICHUS] H300PETEHUsT BO3MOXHO, YTOOBI YCTPOMCTBO
IUIS TIPEIBAPUTEIBHOIO CMEINMBAHUS HEOOS3aTENbHO COMEPIKANO BIYCKHOE OTBEPCTHE IS
kommoneHTa (d).

B omHOM BapuaHTe OCYLIECTBIEHMs CHCTEMAa CKOHCTPYHMpPOBaHA TaKHMM OOpa3oM, 4TO
BIYCKHbIE OTBEPCTUS NIl KOMIOHEHTOB (a), (b) m (d) sBNSIOTCS BIYCKHBIMU OTBEPCTHSIMH
YCTPOHCTBA U TPEOBAPUTENILHOTO CMEIIWBAHHS, B YaCTHOCTH, OTKPBITOIO pPOTOPHO-
CTaTOPHOTO YCTPOMCTBA, MPH 3TOM CHUCTEMa MAOINOJHHUTEIbHO CONEPXKUT IOMOJHHUTEIBHOE
POTOPHO-CTATOPHOE YCTPOWCTBO, NPHUYEM YKA3aHHOE JOMOJHHUTEIBHOE POTOPHO-CTATOPHOE
YCTPOHCTBO MMEET BIYCKHOE OTBEPCTHE UII KOMITOHEHTA (C) M YKa3aHHOE IOTOJIHUTEIbHOE
POTOPHO-CTATOPHOE YCTPONWCTBO UMEET BBIITYy CKHOE OTBEPCTHUE JJIsI OKUCIEHHOTO JINTHUHA.

Craauio mpenBapuTeIbHOTO CMEIINUBAHKSA M CTAIUI0 CMEIINBAHMS/OKUCICHNSI BO3MOXKHO
OCYIIECTBIISITH OTHOBPEMEHHO. B 3TOM cityuae yCTpoiCTBO U1l IPEeABAPUTENIEHOTO CMEIIUBAHHS
U YCTPOMCTBO IJIsi CMEUIMBAHUS/OKUCIIEHHUS TPENCTAaBIAIOT COOOW €AMHOEe YCTPOMCTBO, T.€.

POTOPHO-CTATOPHOE YCTPONCTBO.
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B ongHOM BapmaHTe OCYWIECTBIEHHS OJHO POTOPHO-CTATOPHOE  YCTPOWCTBO,
UCTIONIb3YEMOE B CIIOCOOE€ B COOTBETCTBUU C HACTOSILINM HM300PETEHHEM, CONEPKUT CTaTop C
3y0uaThIMU KOJIECAMH U POTOP C 3yObsMHU, HAXOAIIUMUCS B 3aLleIUIEHUH ¢ 3yOpsimu craTtopa. B
5TOM BAapUAHTE OCYINECTBJIEHUS POTOPHO-CTATOPHOE YCTPOHCTBO HMEET CleAyIoIne
OCOOCHHOCTH: MEXAy IUIeYaMHd pOTOpa BBICTYIIAET HANpPABISIONMAsi BOPOHKA, KOTOpas
KOHLIEHTPUPYET MOTOK MaTepHuala, MOCTYNALINNA CBepXy, B LIEHTPAJbHYIO 30HY KOHTEHHepa.
Hapy:xHasi  NOBEPXHOCTb  HANpaBJSIIOIIEH  BOPOHKM  OOpasyer  KOJBIEBOH  3a30p,
IPOCCENUPYIOLINI MOTOK MaTtepuaia. Ha porope mpeaycMOTpeH MUTAIOINUI ITHEK, MUTAIINN
o HampaBjieHH0 K paboueili obnactu ycTporicTBa. HampapBnsiromasi BOpPOHKA YIEPKUBAET
NPOAYKT B AKTMBHOM 30HE YCTPOMICTBA, & MUTAIOIIMI LIHEK CO3/a€T MOBBILIEHHOE JaBJICHHE
MarepHaia B LEHTPE.

Cucrema II nns BeinosiHenus cnocoda 111

B onHOM BapmaHTe OCYIIECTBICHHUS CHCTEMA JUISl BBIMTOJIHEHUS CIIOC00a CONEePIKHT:

- OIHO Wy OoJiee BITyCKHBIX OTBEPCTHIH JJIsI BOJbI, KOMIIOHEHTOB (a) 1 (b),

- IO MEHBLIEH Mepe OHO CMECHTEIbHO-OKHCIUTEIBHOE YCTPOHCTBO C ONHUM HJIH
Oosee BBIMTYCKHBIMH OTBEPCTUSIMH, U

- N0 MEHbIIEH Mepe OIWH CMECUTENIb/TeINIOOOMEHHHK, KOTOPBIA PaCIOJIOKEH
HIDKE T10 TIOTOKY B HAINPaBJIEHUMH TEXHOJIOTHYECKOrO MOTOKA K MO MEHbIIEH Mepe OJHOMY HIIH
Oosee BBIMYCKHBIM OTBEPCTHUSM, IPH 3TOM CMECHTENB/TEINIOOOMEHHUK COAEPIKUT yCTPOHUCTBO
peryJIMpOBaHUs TEMIIEPATYPBL

B onmHOM BapuaHTe OCYIIECTBICHMS CHCTEMa COAEPXKUT OAHO WM  Ooiee
JOTOJHUTEJIBHBIX BIYCKHBIX OTBEPCTHI 111 KOMIIOHEeHTa (¢) 1/miu koMmmnoHeHTa (d).

B omHOM BapuaHTe OCYLIECTBJICHHsS CHCT€Ma CONEPXKUT  YCTPOHCTBO IS
NPEABAPUTEITBHOTO CMELITHBAHMUS.

YCTpOHCTBO AU MPENBAPUTEIBHOIO CMELIMBAHUS MOXKET COAEPIKaThb OAHO MK Oolee
BITYCKHBIX OTBEPCTHI JJii BOIbI W/WJM KOMIOHeHTa (a), w/wnm kommnoneHrta (b), w/wim
KOMITOHEHTa (C), n/nunu komrorenTa (d).

B onHOM BapumaHTe OCYIIECTBIEHHs YCTPOWCTBO IUIA MPEIBAPUTENLHOTO CMEIIHUBAHHUS
COIEPKUT BIYCKHbIE OTBEPCTHUS IJIsl BOABI M KOMIIOHEHTA (a) 1 kommnoneHTa (b).

B03MOXXHO, YTO Ha CTaauW TMPENBAPHUTEIBHOTO CMEIIMBAHUS KOMIIOHEHT (C) Takke
CMELINBAIOT C TPEMsI YIIOMSHYTBIMH HHTPEIUEHTaMH (BOAOH, KOMIIOHEHTOM (@) U KOMIIOHEHTOM
(b)). Torma BO3MOXKHO, 4YTO YCTPOWCTBO ISl TPEIBAPUTEIBHOTO CMEIIMBAHUS HMEET
JOTOJTHUTEIbHOE BITyCKHOE OTBEPCTHE JJIs1 KOMITOHEHTa (¢). Ecni xomnoHeHT (¢) npencrasniser
co0OH BO3IyX, BO3MOXKHO, YTO YCTPOWUCTBO AJIS MPEABAPUTEIBHOIO CMEIINBAHUS MPECTABIISAET

COOOH OTKPBITHIII CMECUTENBHBIN COCY, TAK YTO B 3TOM CIIy4ae KOMIIOHEHT (C) yKe HaxOqUTCs
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B KOHTAKTe C IPYyTUMH KOMITOHEHTaMu (BO/Ia, KOMIOHEHT (a) 1 koMmoHeHT (b)) depe3 orBepcTHe
cocyna. Takske, B 5TOM BapHaHTe OCYLIECTBIEHHUS U300pETeHNsI BO3MOKHO, YTO YCTPOUCTBO JJIS
NPEABAPUTENPHOIO CMEIIMBAHUS HEOoOs3aTeNbHO COMEPKUT BIIYCKHOE OTBEPCTHE IS
koMmrioHeHTa (d).

B omgHOM BapmaHTEe OCYLIECTBJIEHHsS CHCTEMa CKOHCTPYHPOBaHAa TAaKUM OOpa3oM, YTO
BIIyCKHBIE OTBEPCTHs A1 KOMIIOHEHTOB (a), (b) m (d) sABISAIOTCS BIYCKHBIMH OTBEPCTHSIMHU
OTKPBITOTO POTOPHO-CTATOPHOIO YCTPOMCTBA, NMPU STOM CHCTEMA IOTMOJHHUTEIBHO CONEPIKUT
CMECHUTEIb/TeTNIO0OMEHHHK, UMEIOIUI BITyCKHOE OTBEPCTHE JJIsi KOMIIOHEHTA (C) U BBIYCKHOE
OTBEPCTHUE JUIs OKUCIIEHHOT'O JINTHUHA.

Bo3Mo)kHO,  YTO  CTagui0O  MPEOBAPUTENILHOTO  CMEUIMBAHMA M CTAIUIO
CMELITNBAHUS/OKUCIIEHHUs] OCYIIECTBIIIIOT ONHOBPEMEHHO. B 3TOM ciyuae yCTpOHCTBO Iuis
NPEABAPUTEIPHOIO CMEIINBAHKUS M YCTPOHCTBO Ui CMEIIWBAHHS/OKHCICHUS TPEACTABISIIOT
co0ol enuHOoe yCTPOHMCTRO.

B ongHOM BapmaHTe OCYIIECTBIEHHS] OJHO POTOPHO-CTATOPHOE YCTPOWCTBO,
UCTIONIb3YEMOE B CIIOCOO€ B COOTBETCTBUU C HACTOSIIINM HM300PETEHHEM, CONEPIKUT CTATop C
3y0uaThIMHU KOJIECAMU U POTOP C 3yObsIMH, HAXOIAIIMMUCS B 3aLlEIUIEHHH ¢ 3yOpsiMu craTtopa. B
5TOM BAapUAHTE OCYINECTBJIEHHUS POTOPHO-CTATOPHOE YCTPOHCTBO HMEET CIIEAyIOIIne
0COOEHHOCTH: MEX/y TUIEYaMU POTOPA BBICTYTIAET HANPABIISAIOLIAs BOPOHKA, KOHIIEHTPUPYIOLIAs
MOTOK MaTepuaja, IMOCTYMNAILIUM CBEPXYy, B LEHTPAJbHYIO 30HY KOHTenHepa. Hapysknas
HOBEPXHOCTh HAMPABJIAIOLIEH BOPOHKU 00pasyeT KOJbLEBOH 3a30p, APOCCETHPYIOLIMH TOTOK
Matepuana. Ha porope mnpenyCMOTpeH NMTAOIIMUI IIHEK, NMUTAKOLUN [0 HANpPaBJICHUIO K
paboueii obnactu ycrpoiictsa. Hanpasisitomast BOpOHKa yAepKHBAET MPOAYKT B aKTHBHOW 30HE
YCTPOMCTBA, a MUTAOIINHN ITHEK CO3JIAeT MOBBIIIEHHOE NABJICHHE MaTepHajia B LIEHTPE.

Pasymeercsi, B KauecTBe YCTPOMCTB IJIsl MPEABAPUTEIBHOTO CMEIIUBAHHS MOXHO
UCTIONIb30BaTh M JIpyrHe ycTpoiictBa. KpoMe TOro, BO3SMOXHO, UYTO CTaJAMI0 MPENBAPHUTEILHOTO
CMELTNBAHUS OCYIIECTBIISIOT B alapare JJIsl CMEIIUBAHUS ¥ OKUCIICHHS.

B omHOM BapuaHTe OCYIIECTBICHHS YCTPOHCTBO Uil CMEIIMBAHUS M OKUCIICHUS
npeacTaBisier coOol crarndeckuil cmecutenb. CTaTHYECKH CMECHTENb MPENCTaBIseT COOOi
YCTPOHCTBO MJISi HENPEPHIBHOTO IEPEMELIMBAHUS JKHIKUX MAaTePHAOB 0€3 JBIIKYIIUXCS
KOMIIOHEHTOB. OnHOW W3 KOHCTPYKUMH CTaTHUYECKOIO CMECHTENsl SIBISIETCS CMECHTENb
IUTACTUHYATOrO THIIA, & APYTOH PacpOCTPAHEHHBIH TUIT YCTPOICTBA COCTOUT U3 CMECUTEIbHBIX
3JIEMEHTOB, COZIEPIKAIINXCS B LIMUIMHAPUIECKOM (TPyOd4aToOM) HIIH IPSIMOYTOJIBHOM KOPITyCe.

B onHOM BapuaHTe OCYLIECTBIEHUS CMECHTENB/TEIUIOOOMEHHHUK BBIOJHEH B BUJE
MHOTOTPYOHOTO TEIIOOOMEHHUKA CO CMECUTENbHBIMU 35ieMeHTaMi. CMECHUTENbHBIM 3JIEMEHTOM

npeaAnnoYTUTECIIbHO ABJIAKOTCA CTAHUOHAPHBIC BCTABKU, YE€PE3 KOTOPHIC NOJI?KHA MPOTCKATh CMECH,
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npu 3TOM nepeMeIInBaHie OCYIIECTBIISAETCS B pe3yabrare NPOTEKAHMUS.
CwMmecurens/TenIo00MeHHUK MOKET OBITh BBIIOJHEH B BUE PEAKTOPA HIEAIbHOTO BEITECHEHMUS.

Ipumepsr 1

ITpumep IA — okuceHne TUTHUHA B BOAHOM PacTBOPE aMMHaKa MEPOKCHIOM BOIOPOJA!

KonuuectBa MHrpequeHTOB, MCIONb3YEeMbIX corjlacHO mpumepy IA, mpencraeneHsl B
tabmuue IA 1.1 nIA 1.2,

XoTs Kpa(T-JIMTHUH PAaCTBOPHM B BOJE MPH OTHOCHUTENBHO BBICOKMX 3HaueHUsix pH,
U3BECTHO, YTO TPU OMNpPEIEeIEHHOM MaCCOBOM IPOLIEHTHOM COOTHOIIEHHH BS3KOCTh PacTBOpPA
Oyner cmipbHO yBenmuuuBaThCs. OOBIMHO MONArarT, YTO MPHYMHA TOBBIIICHUS BS3KOCTH
3aKJIFOYAETCS B COUETAHHHM CHJIbHBIX BOJOPOAHBIX CBsi3€ll M B3aUMOAEHCTBUH M-3JIEKTPOHOB
MHOTOYHCJICHHBIX apOMATHUYECKUX KOJIEL, MPHUCYTCTBYIOIUX B JUTrHUHE. {151 kpadT-TurHuHa
HaOJTFOTAIOCh PE3KOe YBEITMYEeHHE BSI3KOCTH OKOjI0 21-22 macc.% B BOJE, U B MPEACTABIIEHHOM
npuMepe ucnosb3oBau 19 mace.% kpadT-1urauHa.

Bonnblii pacTBOp aMMMaka HCIOJB30BAJM B KadeCTBE OCHOBAHMA Ha CTaauu
perynuposanusi pH. KonmuectBo Obu10 ycTaHOBNIEHO Ha ypoBHE 4 Macc.% B pacuere Ha OOLIyIo
peakunoHHYI0 Maccy. 3HadeHue pH mocie crapmm perynupoBanus pH u B Hadaje OKUCIIEHUS
coctasjsiyio 10,7.

B Ttabmune IA2 mpencraieHsl pesyibrarhl sseMeHTHOro anaimuza CHNS no u mocne
okucneHus kpadr-nurauHa. Ilepen ananmmsom oOpasipl HOABEprajy TepMOOOpadOTKE IpH
160°C nnsa ynaneHus ancopOMPOBAHHOTO aMMHaka. AHAJIM3 IOKa3al, YTO OIpEeneseHHOe
KOJINYECTBO a30Ta CTAJ0 YacThlO CTPYKTYPbl OKUCJIEHHOrO JIMTHUHA BO BpeMs Ipolecca
OKMCJIEHHUSI.

Bo Bpemsi ucnbiTaHMii B MEPUOANYECKUX HKCIEPUMEHTAX ObLIO YCTAHOBJIEHO, YTO IS
OKHCJICHHS TOJIE3HO OOABJIATh BCE KOJIMYECTBO MEPOKCHIA BOJOPOJA B TEUEHUE HEOOJBIIOTO
NPOMEXYTKa BPEMEHH, B OTJIMYHE OT JO00aBJIEHUS NEepPOKcHAa HEOOJBIIUMH IOPLUSMH B
TE4YEHHUE JUTHTEIBHOTO Meproaa BpeMeHu. B nanHoM npumepe ucnomip3osain 2,0 mace.% H20: B
pacdere Ha OOIIYIO PEAKLIMOHHYIO MAaCCy.

OxucneHne SBISIETCS SK30TEPMUYECKON peakuueidl, W mnpu A00aBICHHH IEPOKCHUIA
OTMEUaeTCsl TMOBBIIIEHHE TeMIlepaTypel. B 3ToM mpumepe Temmepatypy NOAAEPKUBAIH Ha
ypoBHe 60°C B TedeHHe TPeX 4acoB PEeaKLMH.

ITocne OKHMCIEHHs KOJUYECTBO (DYHKIMOHANBHBIX TPYII JIMTHUHA Ha TpaMM oOpasia
YBEMYUIIOCh, KaK OMpejeNeHo ¢ momoibio P SIMP u BojgHOro TUTpoBaHMs. I10AroTOBKY
obpasuop s °'P SIMP mpoBomuaM ¢ HCHONL30BaHUMEM 2-xjop-4,4,5.5-terpamerun-1,3,2-
mnokcadocponana (TMDP) B kauectBe peareHTa (OCHUTUIMPOBAHUS M XOJECTEpojia B

KayecTBe BHYyTpeHHero craHpapra. SIMP-crexTpbl kpadT-nMrHMHa mHoOgy4aaud A0 U IOCHe
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OKHCIICHHSI, M Pe3YJIbTATHI NpeacTaBieHsl B Tabmuie [A3.
Wsmenenne rpynn COOH omnpenensiii BOTHBIM THTPOBAHKUEM 10 Clieayomieit popmyie:
Ccoo, smomzy = (Vasun-Visa) = (Vabu-Vivan) * Crucroma,monw/in) / ms,.

rne Vos U Vg TpencraBisitoT coOoil KoHeuHble 0ObeMbl obpasma, a Vo u Vi
NPEACTABJISIIOT co00i 00beM xoocToi mpodbl. B nanHoM cny4ae Cucioms IPEACTABISIET COOOH
0,IM HCI u ms npencraBisier coboit Maccy oOpasua. B tabmune [A4 nokasaHbl 3HAYEHUS,
NIOJTy YeHHBIE TIPY BOJHOM THTPOBAHHUH A0 U MOCIIE OKHUCTICHUSI.

Cpennroro pynkumnonanbuocte COOH Takke MOKHO KOJUYECTBEHHO OMPENENUTDH IO
MOKA3aTeNII0 OMBUIEHUS, KOTOPBI MpencTapisieT codoit konmuvectso Mr KOH, HeoOxonumoe st
ombuieHust 1 r murauHa. Takol meron moxkHO Haiiti B Metoge AOCS Official Method Cd 3-25.

CpenHror MOJEKYJISIPHYIO MACCy TaKKe ONPEAeIsUId 0 U MOCIe OKUCIICHHS! C IIOMOIIBIO
xonoHku PSS PolarSil (asmoent 9:1 (00./06.) numermncynbsdokcun/sona ¢ 0,05 M LiBr) u YO-
nerekropa npu 280 uM. KomOunanus konuentpannn COOH u cpepnHel MOJEKYJSIPHOW MacChl
TAK)KE€ T[IO3BOJIMJIA PACCUUTATh CpENHee COAep)KaHHe TIPynn KapOOHOBOW KHCJIOTHI Ha
MaKpOMOJIEKYJIy JINTHUHA, U 3TH Pe3yJIbTaThl IOKa3aHbl B TaOmuue IAS.

ITpumep IB — maciuTabupoBaHue OKHCIICHHUS JINTHUHA B aMMHAKe TIEPOKCHUAOM BOJOPOIA
70 TIOJTY POMBIIIJIEHHOTO MaciuTada

OxucneHne JTUTHUHA MEPOKCUIOM BOAOPOAA SIBISIETCS HK30TEPMHUECKUM IPOLIECCOM, H
naxxe B JAOOPATOPHBIX YCJOBUSAX IPH AOOABJIEHUH MEPOKCHAA HAaOJIONANIOCh 3HAUUTENBHOE
NOBBIIIEHNE TEMIEepaTypbl. DTO €CTECTBEHHAs NpobieMa Npu MacIuTaOUPOBAHUHM XUMHUYECKUX
IPOLIECCOB, MOCKOJIbKY KOJMYECTBO MPOM3BEAECHHOIO TeIlIa CBSI3aHO C pa3MepaMH B 3-H CTeneHn
(oObem), Torma Kak OXJaXIeHHe OOBIMHO YBEJIMYMBAETCS TOJBKO C KBAagpaTOM pasMepa
(mnomane). Kpome TOro, m3-3a BBICOKOW BSI3KOCTH KJIEWKHUX IMPOMEKYTOYHBIX MaTEpHAJIOB
HEOOXOIUMO TIIATEJbHO BBIOMPATH MM MPOEKTHPOBATH TEXHOJOTUYECKOE OOOpYIOBaHUE.
Takum oOpa3oMm, MmacmtabupoBaHue ObUIO TINATENBHO CHPOEKTHPOBAHO U BBINNOJHEHO B
HECKOJIbKO CTaaWi.

ITepByro cTaguio MacTaOMpPOBaHUS BBIMOIHSIH OT 1 11 (;1abopaTopHbliil MacuTad) 10 9 1
C UCHOJNIb30BaHHEM TPO(ECCHOHANIBHOTO MHKCEpPa W3 HEp)KaBeIled CTaliu C OYeHb
3¢ (eKTUBHBIM MEXaHWYECKUM IepeMelInBaHueM. MacmraOupoBaHue TPUBENO JIHIIb K
HEMHOro Ooyiee BBICOKOM KOHEYHOH TemIlepaTrype, 4YeM IONy4YeHHas B JIaDOPaTOPHBIX
Macmrafax, 4ro ObUIO CBsI3aHO C 3(PQPEKTUBHBIM BO3MYIIHBIM OXJAKIACHUEM peakTopa |
MeJJIEHHbIM 100aBIIeHHEM TMEPOKCHIA BOAOPOAA.

Crnenyromyo cTaauio MacmTabHMpPOBaHUS MPOBOIUIM B 3aKPBITOM pPEAKTOpe 00BEMOM
200 1 ¢ s¢dexTuBHON BomAHONW pydamkold M 3(PGEKTUBHONW NPONENIEPHON MEIIaNKOH.

Macmtad Ha 3TOT pa3 cocraBisul 180 j, 1 mepokcua Bomopona MOOAaBISIM B JABE CTagUU C
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UHTEpBAJIOM npuOIu3uTenpHo 30 MuHYT. DTO MacmTaOMPOBaHHME TNPOLUIO OTHOCHUTEIBHO
XOpOUIO, XOT NpoONeMOM  SBISUIOCH  HE3HAUYMTENbHOE  MNMEHOOOpa3OBaHUE, OTYACTH
00y CJIOBJIEHHOE BBICOKOI CTEIEHBIO 3aIOJHEHUs peakTopa. [t KoHTpons neHooOpa3oBaHus Ha
NeHy pacHblsUIM HeOONBbIIOe KOJWYECTBO MUIIEeBOro nexoracurens. Hanbonee BakHO TO, 4TO
KOHTpOJHMpyeMasl TeMiepaTypa U KOHe4Has Ttemreparypa Huwke 70°C  pgocturanach c
UCNOJIb30BAHUEM BHEIIHETO BOJASHOIO OXJIAXKACHHUS.

Peakuuu B moOJynmpOMBIIIEHHOM MacmTade MPOBOAWIHN B peakTope oobemom 800 i ¢
pyOaIko BOISHOTO OXJIQKIEHUST M ABYXJIOMACTHOW MPOMENJIepHO Memanku. 158 kr murHuHa
(UPM LignoBoost TM BioPiva 100) ¢ conep»anueM cyxoro Bemiectsa 67 Macc.% pacTupaiu u
CYCIIEHAUPOBAIU B 224 KT BOABIL, W MEPEMEIUBAIN A0 OOpa30BaHMSI TOMOTE€HHOU CYCIEH3HH.
IIpu nponosmkarolemMcsi nepeMeIinBaHuu B peakTop 3akauuBaiu 103 kr 25%-Horo pacrtsopa
aMMHaka B BOJ€ U IMepeMelluBalu elle 2 4aca 0 MOJy4YeHHs] TEMHOrO BSI3KOIO pacTBOpa
JIUTHUHA.

K nepememmBaeMoMy pacTBOpY JIMTHHHA B TedeHue 15 munHyT mobasmsimm 140 xr 7,5
Mmacc.% nepokcuga Bomopona npu 20-25°C. TemnepaTypy M YpOBEHb IEHBI TIIATEJIBHO
KOHTPOJIMPOBAJIM BO BPEMsI U IOCIe NOOABJIEHUS MEPOKCHAA BOJOPOAA, M OXJIAKAAIOLIYIO0 BOIY
I00aBISIM B OXJIXKAAIOMIYIO pyOariky, 4To0bl MOAAEPKUBATh NPUEMIIEMBIN YPOBEHb NMEHBI U
NOBbILIEHNE TemrepaTyprl MeHee 4°C B MUHYTY, a TakXe KOHEUHYyI0 Temneparypy Hike 70°C.
ITocne mpexpallieHUs] NOBBILIEHHs] TEMIIEPATypPhbl OXJIAXKIEHNUE BBIKJIIOYAIN U CMECh MPOAYKTOB
nepeMeLInBaIi elle 2 Jaca epes NepeHocoM B KOHTENHHep [JIs1 TPAaHCIIOPTUPOBKU.

OCHOBBIBasiCh Ha MacCIITAOMPOBAHUY, MOKHO CHIEJIaTh BBIBOJ O TOM, YTO, XOTS PEaKLUH
SBJISIIOTCS. HK30TEPMUYECKUMH, OOJbIIast 4acTh TeIUIa PeakUH (PaKTUIECKH yPaBHOBEIINBACTCS
TEIJIOEMKOCTBIO BOJBI MPU MEepexXoae OT KOMHATHOH Temmeparypsl k mpuMepHo 60°C, u TONbKO
NIOCJIeHSIST YacTh JOJDKHA OBITh yaalieHa myTeM oxjaxkaeHus. Cieayer OTMETHTb, 4TO H3-3a
3TOr0 U W3-32 KOPOTKOrO BPEMEHH peaKIMu JTOT mpouecc ObLT Obl HWIEANbHBIM IS
MacIITaOUPOBAHMS M MHTEHCH(UKALIMYU TPOIIecca C UCTIONIb30BAHUEM PEAKTOPOB HEMPEPBIBHOTO
HOEWCTBUS, TAaKUX KaK BCTPOEHHBIE CMECHTENH, TPyOdaTble pEaKTOpPbl WM PEAKTOPBI C
noctossHHeIM ~ niepememuBaaneM  (CSTR). Dt1o  obecneumno Obl  XOpOWHMHA  KOHTPOJb
TEMIepaTypbl U OOJIee YeTKO ONPEAETICHHbIH MPOLIECC PEaKLIuH.

HcnbITanus napTuii B yBETUYEHHOM MacinTade MoKa3alu, YTO MOJTyYSHHbBIH OKUCIIEHHBINA

JIUTHUH UMECT CBOﬁCTBa, COOTBETCTBYIOILIUEC MAPTUAM, [TPONU3BCICHHBIM B na6opaTopHI/1.
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Taoauuma IA 1.1

KonnyecTBo HCIONB3yeMbIX MaTepHajIoB B IOCTABIAEMOH hopMe:

Marepuan Mmacc.%
UPM BioPiva 100, kpapT-muraux 28
H>03,30 macc.% BoxHbBII pacTBOp 6,6
NH;3, 25 macc.%, BonHBIH pacTBOp 16
BOJA 49 4

Taoauna 1A 1.2

Kommuecrsa HUCMOJIB3YEMOI'0 aKTUBHOT'O MaTEpUralia

Marepuan macc.%
Kpadt-nuraun 19
H,O» 2
NH3 4
BOJzIa 75

Tabauua IA 2

DNieMeHTHBIN aHan3 KpadT-TUrHUHA 10 | MTOCJIe OKUCIICHUS:

S
0 0 0

oOpazery N (macc.%) | C (macc.%) | H (macc.%) (vacc.%)
Kpadr-nmuraux 0,1 64,9 5,8 1,7
OxucneHHbIN aMMHaKOM 1.6 65.5 57 1.6
KkpadT-nmurHuH

Ta6auua 1A 3

Pacnpenenennie (yHKIMOHANBHBIX TPyNn KpadT-TUTHUHA OO W TIOCTE OKUCIICHWS,

TOJTy4€HHOE C TOMOIILIO > P-SIMP

KoHuenTpauns (MMOJIBb/T)
Anudarudec- @eHONbHbIE Kucnornsie
obpaszen ke OH OH OH
KpabT-nuraux 1,60 3,20 0,46
OxucneHHbIN aMMHUaKOM
KpadT-TUTHUH 211 3,60 0,80
Tabauua IA 4

Conepxanne rpynn COOH B MMOJIB/T, OTipeaeieHHOe BOAHBIM TUTPOBAHUEM

obpaszen

COOH rpynmnel (MMOJIB/T)

Kpadpr-nuraux

0,5
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OxuCIeHHBIN
aMMHaKOM KpadTt- 0,9
JUTHUH

Taoauma IA 5§

Tabmuua IA 5. Cpenneunciennass (Mn) u cpennemaccoBas (Mw) MouisipHas Macca,
orpezeieHHbIE YKCKJIFO3MOHHOM Xpomarorpadueli, BbIpakeHHbIE B I/MOJIb, BMECTE CO CPEIHUM

COOCPIKAHUEM I'PYIIIT Kap6OHOBOﬁ KHCJIOTBI HA MAKPOMOJICKYJTy JIMTHUHA 0 U IMOCJIC OKHUCJICHHUA

Cpennss
obpasen Mn, r/monb | Mw, r/mMonb | QyHKUHOHAJIBHOCTD
COOH
Kpadr-nuraun 1968 21105 0,9
OxucneHHbIi aMMHAKOM 2503 34503 2.0
KpadT-JTUTHUH

Hpumepsr 11

B crenyromux npuMepax rmoyiydanad HECKOJIbKO OKHCIICHHBIX JINTHUHOB.

JU1sl OKMCTIEHHBIX JINTHUHOB OBUIH OTIPENENeHbI CIEAYIOLINE CBOMCTRA!

Cooepaicaniie meepovix KOMNOHEHMOB:

ConepxaHne KaXAOro M3 KOMIIOHEHTOB B JaHHOM PacTBOPE OKUCIEHHOTO JIMTHHUHA
OCHOBaHO Ha 0€3BOAHOI Macce KOMIIOHEHTOB WJIN YKa3aHO HIKE.

Kpadt-nmuraun Obu1 npenocrasner komnanueit UPM kak BioPivalO0™ B Bune cyxoro
nopomka. NH4OH 25% Obin npenocraBnen kommanuedn Sigma-Aldrich m ucnone3oBancst B
noctasysiemoii popme. H2O2, 30% (nomep CAS 7722-84-1) Obln mpenocTaByieH KOMIaHUEH
Sigma-Aldrich u ucnonp3oBancst B nmocrasisiemMoit popme wmnu pasdasnsiics Bomoi. 1910 200
npenocTaBisiicss  kommaHuer Sigma-Aldrich, mas mpocToThl  cuuTancs Oe3BOOHBIM W
uCToNb30BaNICs Kak TakoBoW. [TonmuBuumnoseii cnupt (PVA) (Mw 89000-98000, Mw 85000-
124000, Mw 130000, Mw 146000-186000) (Homep CAS 9002-89-5) mnpemocraBisIiCs
kommanueit Sigma-Aldrich u ang mpoctorsl cumTancss OE3BOAHBIM U HCIOJB30BAJICS Kak
takoBo. MoueBuHa (Homep CAS 57-13-6) mpenocraBisuiack kommanuen Sigma-Aldrich u
UCTIONIb30BAJIACh B TMOCTaBIsieMOl (opme mim pasdasisiiack Bopoi. I mnuepun (Homep CAS 56-
81-5) mpemoctapnsuicss kommanueil Sigma-Aldrich, nist mpoctoTel cumtancst Ge3BOOHBIM H
HCIIOJIb30BANICS KaK TAKOBOM.

T8epovie seugecmea OKUCIEHHO20 TUCHUHA

ConepskaHue OKUCIEHHOTO JIMTHUHA mnocyie HarpeBanus 1o 200°C B Teuenue 1 yaca
HA3bIBAETCS CYXHUM TBEPIBIM BEIECTBOM» U BBIPAKAETCS B MPOLEHTAX OT OCTATOYHOW MAacChI
nocye HarpeBaHus. OOpa3ipl kaMeHHOH BaThl B (popMe AUCKOB (AuamMerp: 5 cM, BeIcOoTa 1 CM)

BBIpE3AJIM M3 KaMEHHOW BaThl M mojseprasu tepmooOpaborke mpu 580°C B TedeHue mo
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MeHbled Mepe 30 MUHYT Ul yJajleHUs BCexX opraHudeckux selnecTB. ConepskaHue TBEPIbIX
BEIIECTB B CMECH CBSI3YIOIIErO U3MEPSIIH, pacrpeaessis odpasel CMecH CBsI3yIoLero (Okoo 2 r)
Mo MpOLIeIIeMy TepMOOOpadOTKY AMCKY W3 KaMEHHOH BaThl B KOHTEHWHEpPE U3 OJIOBSHHOM
¢donbru. Maccy koHTeliHepa U3 OJIOBSHHON (DOJIbIU, COAEPIKAILNEro AMCK U3 KaMEHHOH BaThl,
OIIpenessIn 0 U cpasdy mocjie nodaBieHHs cMecH cesisyromero. ObecreynBany JBa TaKHX
IUCKA W3 KAMEHHOH BaThl C HAHECEHHOW CMEChIO CBS3YIOILEr0 B KOHTEWHEpax W3 OJOBSHHOMU
¢donbru, xortopeie 3arem HarpeBasu npu 200°C B Teuenue 1 uaca. Ilocnme oxnaxnaeHus: u
BBIJICPKMBAHUSL TIPH KOMHATHOW Temneparype B TedeHue 10 MUHYT oOpasubl B3BEIIMBAIH U
OTIpeeNIsiIN COiep KaHNe TBEPIbIX CYXUX BELIECTB KaK CpeHee U3 ABYX pe3yJIbTaToB.

Cooepacanue epynn COOH

Usmenenue copepxanust rpynn COOH Takxke onpenensiau BOAHBIM TUTPOBAHUEM I10
cnenyroiuen hopmyie:

C(COOH, MMOMB/2) — ((VZS,MH'VIS,MH) - (V2b,Mﬂ'V1b,Mﬂ) * CKMCﬂOma,MOﬂb/ﬂ) / Mg

rne Vos U Vg TpencraBisitoT co0oil KOoHeuHble 0ObeMbl obpasma, a Vz» u Vi
MPEICTaBISIIOT cobol 00beM xosoctoit mpodel. B nanHom ciydae Ciucioms TPEACTABISET COOOM
0,1M HCI u ms npencrasisier coboit maccy obpasia.

Crioco0 nosny4eHus OKUCIEHHOTO JIMTHUHA!

1) Bony u nMrHMH CMEIIMBAIM B TPEXTOpJIOW KOlOe CO CTEKJISIHHBIM THOM Ha
BOJSIHOW OaHe mpu KoMHaTHOI Temmneparype (20-25°C) npu nepeMernnBaHuy, COEIMHEHHOH C
KOHZA€HCATOPOM U TepMmoMmeTpoM. Ilepememinbanu B Teuenue 1 u.

2) AmMuax 100aBIIsUIN IPH epeMenBaHiK 1 opLuei.

3) Temnepatypy mnoseimanu 10 35°C  myTem HarpeBaHus, €CIM  ClerkKa
SK30TepMHUUECKast Peakiysi C aMMHUAaKOM He TIOBbIIIANIa TEMIIEPaTy Py .

4) Wsmepsinu pH.

5) Jobasnsu mnactudukarop IT31200 u nepememuBanu 10 MuH.

0) Ilocne momHOro pacTBOpEeHUs JUTHMHA MpPUMEPHO uepe3 1 wac MenieHHO
nobasisui 30% H>O» ogHOM mopiuei.

7) Ox3oTrepMudeckas peakuuss npu podasneHnu Hr>O mosblmana temmepatypy B
KOJIOE CO CTEKJISTHHBIM JTHOM — €CIIH TemIiepatypa peakuuu Obuta Hiske 60°C, Temmepartypy
nobitanu 10 60°C u obpaszen ocrasisiu npu 60°C Ha 1 gac.

8) 3areM KPYIJIONOHHYIO KOJOy CHHMall C BOASHOW OaHM M OXJXOAIHd [0
KOMHATHOH TEMIEPATY PBL

9) OtOupanun npoObl ans onpeneneHus cyxoro teepporo BemectBa, COOH,
BA3KOCTH, IUIOTHOCTH U pH.

KOMHOBI/II_II/II/I OKHMCJCHHOI'O JIMTHUHA
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B nanpHelilneM HOMEpa NO3ULMN MPUMEPA OKHUCIEHHOIO JIMTHUHA COOTBETCTBYIOT
HOMepaM MO3ULIUH, HCTIONb3yeMbIM B Tabmmue 11

ITpumep ITA

71,0 r nuransa UPM Biopiva 100 pactBopsiiu B 149,0 r Boas! npu 20°C, noGassnu
13,3 r 25% NH4OH u nepememnBany B TeueHue | 9 ¢ MOMOIIBIO MArHUTHON MELIANIKHU, MOCTIe
yero MemieHHo nobdasisuu 16,8 r 30% H20» npu nepemermnBannu. Temmnepatypy MOBBILIATHN 10
60°C na BomsiHOU Oane. Ilocnme 1 4 OkuCIeHHsS BOASHYIO OaHIO OXJIaKOAIU U TEM CaAMBIM
peakunto ocraHaenuBanu. [lonydennsiii maTtepuan aHaausupoBaau Ha COOH, cyxoe TBepmoe
BelecTBo, pH, BA3KOCTh U MJIOTHOCTB.

ITpumep IIE

71,0 r murauaa UPM Biopiva 100 pacteopsiim B 88,8 1 Boas! npu 20°C, nobassimm 13,3
r 25% NH4OH u nepememuBanu B TeueHre | 1 MarHuTHON Memmankoi. Jlobasmsum 22,8 r [1910
200 u nepememnBanu B TeueHue 10 MuH, mocne dero memieHHo nodasmsum 16,7 v 30% H20»
npu nepememuBaHud. Temmepatypy mnosbinuaiun no 60°C Ha BonsgHoW Oane. Ilocme 1 u
OKHCIICHHUsI BOISIHYIO OaHIO OXJIQXKOAJIN U TEM CaMbIM PEaKIHI0 OCTAaHABIMUBAIH. Ilony4deHHBbIH
matepuan ananusuposaiu Ha COOH, cyxoe TBepaoe BemecTBo, pH, BI3KOCTh U MJIOTHOCTD.

ITpumep 1IC

71,0 r murauna UPM Biopiva 100 pacteopsinu B 57,1 1 Boas! ipu 20°C, nobasnsnu 13,3
r 25% NHisOH u nepememmuBanu B TedeHHEe | 4 MeXaHMYECKON MELIAJKOW, MOCJE 4Yero
memieHHO nobasmsun 16,6 T 30% H>O: npu nmepememmsanuu. TemnepaTypy MOBBIIAIHA A0
60°C na BoxsiHOW Oane. Ilocie 1 4 OKkuCieHUs BOASIHYHO OAHIO OXJIAXKIANIU M TE€M CaMbIM
peakuuro ocraHasnuanu. Ilomyuennsiii marepuan ananusuposanun Ha COOH, cyxoe TBepnoe
BelecTBo, pH, BA3KOCTh U TJIOTHOCTB.

ITpumep IIF

71,0 r murauaa UPM Biopiva 100 pacteopsimu B 57,1 51 Bons! ipu 20°C, nobasnsm 13,3
r 25% NH4OH u nepememmBanu B TedeHue 1 4 mexanudeckoi memankoit. Jlobasmsm 19,0 T
II2T" 200 u nepememuBanu B TeueHue 10 MHUH, MOcie 4ero MeJIEHHO NPU MepeMeLInBaHUuU
nobasysuiu 16,6 © 30% H>0,. Temnepatypy nosbimanu 1o 60°C Ha BoasiHoU Oane. [Tocne 1 4
OKHCIICHHUsI BOASIHYIO OaHIO OXJIA)KOAJIM U TEM CaMbIM PEaKIUI0 OCTAaHABIUBAIH. Ilomy4deHHBbIH

matepuan ananusuposaiu Ha COOH, cyxoe TBepaoe BemecTBo, pH, BI3KOCTb U TJIOTHOCTD.



TabauuaIlA

MpaMe Ip. Ip. [Ip. [Ip. [Ip. [Ip. [Ip. [Ip. [Ip. 11T | [p. p. [Ip. [Ip. [Ip. [Ip. [Ip. [Ip. Ip. [Ip.

P p ITA 1B 1IC 11 1IE 1TIF 116G ITH 11y ITK ITL IIM I 1o IIP 11Q IR 115
Mareprans,
MACCA ]
rpaMMax:
JIHIHKH 7140 710 710 1.0 710 710 714 7140 FAR] 714 71.0 714 1.0 1.0 1.0 1.0 93.5 112.3 149.5
Bona 149.0 8%.8 57,1 17,7 888 57,1 17,7 888 57,1 177 88.8 57,1 17,7 88,8 57,1 17,7 117 94,3 37.3
NHsOH (25 133 13.3 13,3 13.4 133 13.3 134 13,3 13.3 134 13.3 13.3 13.4 13.3 13,3 13.4 17.5 21 283
mace Y%
pACTBROD B
BoJe]
H:zCk: {30 16,8 16,7 16,6 17,2 16,7 16,6 17,2 16,7 16,6 17,2 16,7 16,4 17,2 16,7 16,6 17,2 2 26,3 36,3
mace Y
PACTHOR W
G
11731204 {4 0.0 0.0 0.4 22 19.40 142 0.0 0.0 4 0.0 0. 0.0 0.0 .4 0.0 0. 0.0 0.4
PV A { 0 o] L] 0 0 0 5 11 15 1 L] o] 0 0 ] ] { ]
Moueenna ] 0 j Q 0 0 Q 0 ) 0 3.2 3.8 5.0 0 0 Q ] 0 ]
{25 Macc%
BACTEOR B
BOIE)
Cnxuepon 0 2 ) Q 0 2 Q 0 Q 0 0 0 ] 16,0 1.0 0.0 Q 0 1]
Copiur 0 0 0 Q 0 ] q 0 ] 0 Q Q ] ] 0 Q 16.0 21.0 300
Cyxoe 18,2 27,1 0.5 44,1 26,5 33 44,3 282 4.4 44,3 25,1 30,2 44,2 25,3 19,3 44,3 253 30,5 388
THEPAOL
PELIECTBO B
%,
200°C, [u
pH 9.5 9.5 4.5 Y 5 9.5 4.5 9.5 4.5 4.5 9.5 9.5 4.5 9.5 4.5 Y 5 4.5 4.5 4.5 4.5
BA3KOCTD, 450.,5 | 25000 BbI LI perie | 15000 | 25000 | 50000 | 15000 | 25000 | 50000 | 15000 | 25000 | S0000 | 15000 | 25000 | 50000 | 15000 | 25000 | 50000
20°C, <l 100000 100000
BI‘[CIJ.IHI’[;C L] - " " LLLJ LLL] LL LI LLLJ L1 LE L) LLLJ L LLLJ LLLJ L LLLJ LLLJ LLLJ LLLJ
BHI
COOII,
MMON BT 1.1 0.9 0.8 0.8 0.8 1.9 - - - - - - - - - - - - -
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Ipumep II:

Cwmemusanu 8,5 1 ropsiaeti Boabl (50°C) u 1,9 1 NH4OH (24,7%), nocie uero MenjieHHo
nobasnsimu 9,0 kr juramHa (UPM biopiva 100) B Teuenwe 10 MHMHYT NpH CHIBHOM
nepemermnBanuy (660 06/muH, 44 ')

Temneparypa noBbIlIaach U3-3a BHICOKMX cuil casura. Uepes 30 MuHyT noOasisuu 4 i1
ropsiueil BOABI U Marepuas nepeMernnBany eme 15 MUHYT mepen noOaBiIeHHEM OCTaBLISHCS
nopimu ropsiaer Boxel (5 y1). OOpasubl Opanu sl aHAJIM30B HEPACTBOPEHHOTO JIMTHHHA C
HCIIOJIb30BAHUEM LIKaJIbl XerMaHa u u3mepenuit pH.

DTy mNpenBapUTENbHYI0 CMECh 3aTeM IEPEHECIN B POTOPHO-CTATOPHOE YCTPOWCTBO U
PEaKIMOHHOE YCTPOMCTBO, TZIe MPOBOIUIN OKHCIeHHe ¢ ucnosb3oBanueM H»>Oz (17,5 00.%).
Hcnonb3yeMoe B 3TOM Cllyyae peakLHMOHHOE YCTPONWCTBO MMEET IO MeHbIleld Mepe YaCTHYHO
PEaKLHMOHHYIO TPYOKY M peakIMOHHBIN cocyn. Jlo3npoBKa MpenBapuTEIbHON CMECH COCTaBIIsLIA
150 /9 u H>O» no3uposanu npu 18 ji/4.

B naHHOM ciy4ae Uit OCYLIECTBJIEHUS CTQAMU CMEIINBAHUS/OKHCICHHUS MCIIOIB30BAIIH
poropHo-ctaTopHOoe  yctpoiictBo  Cavitron CD1000. PortopHO-CTaTOpHOE  YCTPOMCTBO
¢ynkunonnposano npu 250 I'u (Okpy»KHast CKOpOCTb 55 M/C) mpH MpOTHBOAABIEHUH 2 Oap.
Bpewms npeOpiBaHus B peakIMOHHON TPyOKe COCTAaBIIANO 3,2 MUHYTHL, @ B PEAKIIHOHHOM COCY 1€ -
2 4aca.

Temneparypa mnpenBapuTenbHOM cMecu cocTaBisiia 62°C, u craaus OKUCIEHUs
nosbIana remneparypy ao 70°C.

Koneunsiéi mponykt aHanmusupoBaiu Ha comepkanue rpynn COOH, cyxoe TBepnmoe
BemecTso, pH, Bsa3kocTh u ocratounsblii H>0s.

Tabauua I1I:

Cyxoe
TBEpPIOE COOH,
BEIIECTBO, | MMOJIbL/T

200°C, TBEPABIX

IIpumep 14, % BEILECTB pH | BA3KOCTB
111 223 1,13 9,6 | cpenHsis
Ipumep IV:

484 n ropsiueit Bomel (70°C) m 47,0 1 NH4OH (24,7%) cmemunBany, IMociie 4ero
menieHHo nobasisun 224,0 kr ourauHa (UPM biopiva 100) B TedueHue 15 MUHYT NpU CHIIBHOM
nepememuBaany. OOpa3msl Opanu 1Sl aHaIM3a HEPACTBOPEHHOI'O JINTHUHA C UCIOJIb30BAHUEM
LIKaJIbl XerMaHa u usmepenui pH.

3areM 3Ty TPEABAPUTENBHYIO CMEChb IEPEHOCHJIM B CTAaTHYECKHH CMECUTENb MU

CMECHTEJIb/TETUIOOOMEHHUK, T7ie MPOBOWIM OKUCIeHHe ¢ ucnonb3oBanneM H>Oz (35 00.%).



84

Jlo3upoBka mpenBaputenbHoil cMmecu cocrasistia 600 /a u HyO» mosmposanu mpu 17,2 /4.
Bpewms npeOpiBanus B cMecuTeNe/TenIo00MeHHUKe COCTaBIsuIo 20 MUHYT.

Temnepatypa cMecu NOBBILIANACH BO BpeMs CTaAuM OkucaeHus 10 95°C.

Koneunsiéi npoaykT aHanuszupoBaiu Ha cogepxkanue rpynn COOH, cyxoe TBepmoe
BemiecTso, pH, Bs3kocTh u ocratounsblii H>0s.

Ha ocnoBe storo AOL wmsrorosmin cesizywoimee: 49,3 r AOL (19,0% cyxux BeliecTts),
0,8 r primid XL552 (100% cyxux Bemects) u 2,4 r I[121'200 (100% cyxux BeLIECTB) CMELIAH C
0,8 r Bogbpl ¢ BbIxogoM 19% TBepABIX BEWIECTB, W 3aT€M WCIIOIB30BAIN IJIsl MPOBEPKHU
MEXaHHMYECKHX CBOWCTB B HCITBITAHHSIX OPYCKOB.

Ucnbrranus OpyckoB

MexaHUYeCKy0 MNPOYHOCTh CBSI3YIOIIUX HCCIENOBaIM B HUCHBITAHUU OpyckoB. [l
KQXXJIOTO CBSI3YIOLIErO W3rOTABIMBAIN 16 OpPYyCKOB M3 CMECH CBSBYIOLIETO M IPaHyJ KaMEHHOM
BaThl, 0OPa30BAHHBIX MPH MPSIAUIBHOM MPOU3BOACTBE KAMEHHOH BaThI.

Obpaszen Takoro pacTBopa CBS3YIOIIETO ¢ coaeprkaHueM cyxoro emectsa 15% (16,0 r)
Xopoio nepememuBainu ¢ rpanyiamu (80,0 r). 3aTeM MONyYEHHYIO CMECh HAJMBAJH B YETHIPE
OTCeKa B TEPMOCTOMKOW CHIIMKOHOBOH (opme sl mojydeHuss HeOompmux OpyckoB (4x5
OTCEKOB Ha (OpMy; pa3mMep BEepXHell 4acTu OTceka: AynHa = 5,6 cM, mupuHa = 2,5 cM; pazMep
HIDKHEW 4acTH OTCeka: IimHa = 5,3 cM, mupuHa = 2,2 cM, Beicota otceka = 1,1 cm). Cmecn,
NOMEINEHHbIE B OTCEKH, JAajie€ IUIOTHO MPIKUMAIN IUIOCKUM METAIMYECKUM OpycKoM
NOAXOASALIEr0 pasMepa IUIsl CO3NaHMs POBHBIX MOBepXHOCTeil OpyckoB. Takum oOpasom u3
KOKIOro cesi3yromero nonydanu 16 Opyckos. IlomydeHHble OpyCKH 3aTeM OTBEpXKOAIU HpPU
200°C. Bpewms orBepxaenus coctapisuio 1 4. Ilocne oxnaxaeHus 10 KOMHATHON TeMIepaTyphbl
OpyCKH OCTOPOKHO H3BJIEKATU U3 KOHTeWHepoB. [IsaTh OpyCKOB mMoABepraiu CTAPEHHI0 Ha
BonsiHOM Oane mpu 80°C B TeueHue 3 4.

ITocne cymku B TeyeHne -2 nHeH MOABEPrHYTHIE CTAPEHUIO OPYCKH, a TAKXKe MSITh HE
NOJBEPTHYTHIX CTAapEHUI0 OpYCKOB TMepelaMbIBald B HCIBITAHUA HAa 3-TOYEYHBIH H3THO
(ckopocts mpu ucnbiTanud: 10,0 MM/MuH, ypoBeHb paspbeiBa: 50%, HOMHHaNBHas cuia: 30
H/mm?, onopHoe paccTosHue: 40 MM, MakCHMAaJbHbIH mporu6 20 MM, HOMHHAJbHBIA MOJYJNb
ynpyroctid 10000 H/mm*) na npuGope Bent Tram jnsl McclefoBaHHS HX MeXaHHYECKOIl
npouHocTH. bpycku momemmanu B mpubop «BEpXHEH MOBEPXHOCTHIO» BBEPX (T.€. MOBEPXHOCTHIO

C ITMHOM = 5,6 cM, IHPUHON = 2,5 cM).
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xapakrepuctuka AOL Tectel 6pyckoB
Teepasie | COOH IIpounocTs mocne
BeIEeCTBa, | (MMOJIB/T crapenus (xkH)
Hazpanue 200°C, TBEPABIX Hauanpnas
oOpasiia 14, % seniects) | Bsskocrs | npounocts (kH)
Ip IV 17,7 1,69 HH3KasI 0,28 0,11

BKCHCDHMCHTaJIbHaﬂ YACTh, HANPABJEHHAS HA AJbTEPHATHBHbIN BAPHAHT A

IIpumepsbl

B crnenyromux npumMepax HECKOJbKO M3JENUN M3 MUHEPAJbHBIN BaThl, COAEPIKAIIHX
CBSI3YIOIIME, TIOAMANAOIINE IO ONPeNeIeHNe IO HACTOSIIEMY H300pETeHHIO, U3TOTABIMBAIHN
CPaBHUBAIM C M3IEIMAMH W3  MHHEPAJBHOW  BaThl, COACPKAIIMMHU  CBS3YIOIINE
NPEAIIECTBYIOIIETO YPOBHS TEXHUKH.

Vkazanus B rpoueHTax (%) OTHOCITCS K MPOLIEHTaM 10 MacCe, €CIIA He YKa3aHO WHOE.

Crnenyromue CBOHCTBA ObUTH ONpeneeHbl JUIsl W3NEINA W3 MUHEPAJIbHOW BaThI,
COZEPIKALIMX CBSI3YIOIIUE B COOTBETCTBMU C HACTOALINM H300pETeHHEM, U H3ACIUH U3
MHUHEPAJIbHON BaThl, CONEPIKAIMUX CBS3YIOIIUE B COOTBETCTBHUHU C IMPEIIIECTBYIOLINM YPOBHEM
TE€XHUKH, COOTBETCTBEHHO:

Onpenenenue BbiaeseHUs1 H301HAHOBOI KucaoTel (ICA)

Komuuectso ICA, Bbiiensromeincs u3 u3genust 13 MUHEPaIbHOTO BOJIOKHA, COZIEpIKAIIETrO
OTBEP>KACHHYIO KOMITO3UIIMIO CBSI3YIOIIETrO, MOKHO M3MEPHUTh B COOTBETCTBUU CO CIIENYIOIIUM
IIporokonom 1. Tor »xe IIporokon I MOXHO HCHONB30BAaTh MAJIA AaHAJINW3A KOJUYECTBA
Boigensiemoro NH3 m/unu HCN.

IIporoxoun I

OO0pa3upl u3nenuidi U3 MUHEPAJbHOH BaThl AHAIU3HPOBAIM C TOMOLIBK) TEPMUYECKUX
ucnbiTanni. CrcreMa TEPMHUYECKUX HCIBITAHUNA COCTOUT M3 TPyO4aTOH Me4H C peryupyemMoin
TEMIIePaTypoil, OCHALIEHHOW TPyOKOW W3 KBapLEBOIO CTEKJA, COCOUHEHHOW C aHAJIN3aTOPOM
GASMET DX4000 FTIR (un(pakpacHass CrieKTpockomnus ¢ npeodpaszoBanueM Dypbe) depes
TpaHCTIOpTHBIE TPyOkM ¢ moxmorpeBoM. TpyOka B TpyO4aroil meunm mnpencraBisieT coOOH
KBapueByr TpyOky (mumamerp 23 mm, mmmHa: 800 mwm, Tommuea 2,0 MM) ¢ KOHHYECKHMH
CTeKISIHHBIMU My(ramu Ha oOomx koHmax: NS 24/29. Hcnonbp3oBaau TpyO4aTyr Tmedb
npousBoactea Nabertherm, monens R30/500/12-B170.

Anamuzatop GASMET ocHaleH BHYTPEHHUM HACOCOM, KOTOPBIH MOAAET HEOOXOANMOe
KOJINYECTBO ras3a JUIsl MPOBEASHHs HAAJIeXKAIIero aHanu3a ra3a. 1TpyOka M3 KBapleBOro CTeKJa

OTKpBITA AJIsI OKPY>KAIOLIEeH Cpenbl, YTOOBI MO/aBaTh B aHAJIU3ATOP HaJUIeXallee KOJTUYECTBO
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raza-HOCHUTEIIs] BMECTE C a3aMH, BBIAEISIEMBbIMHU M3 HCITBITYEMOT0 00pasiia.

Wznenus u3 MUHEPAIBHON BaThl TOMOT€HU3NPOBaIK ApodneHueM. [IpubnusurensHo 2 r
oOpa3ua B3BEIIMBAJIM W PAaBHOMEPHO pacnpeneasuid B (appopoBOM TUINie U 3arpyskaiud B
KBapLEBYI0 TPYyOKy IIpU TNPEABAPUTENBHO OTPEryJUpPOBAaHHBIX Temreparypax. Tekyiuas
TeMIlepaTypa MWCIbITAHUH Ha oOpaslie KOHTPONUPOBAJACh TepMmomapoi. B TeueHue Bcero
UCIIBITAHMS Yepe3 TPYOKy MpOIyCKak BO3IYX CO CKOPOCThiO | j1i/MuH npu Temmneparype 25°C.

Cucremy mpoBepsulM Ha TepPMETHYHOCTh M YHCTOTY KBapLEBOW TpyOku mepen JroObIM
NpOOHBIM 3aIyCKOM IyTEM aHAJIU3a CXKATOTO BO3AyXa, MPOXOASIIETro uepe3 cucremy. Yucrory
NPUHUMAJIHM TOJIBKO B TOM CIly4ae, €CJIM COJep’KaHHe MCIBITAaHHBIX ra3zoB cocTasisyio 0 ppm.
ITpu 3HaYeHusAX BbIe O ppm MPOBOJMIN OYHCTKY KBApLIEBOH TPYOKH.

Bce Touku oTdopa mpod MOBTOPSUTH TPUXKABI AJIs1 OOECTIEYeHUsT BBICOKOI TOCTOBEPHOCTH
W3MEPEHHBIX 3HAYCHHUI.

ITocne 3arpy3ku oopasna naHIEHPoBaU cheM naHnHbix GASMET. Yacrory orOopa mpobd
YCTAHABIMBAIH Ha 5 CEKYHJ, MMOCJE Yero CIEeNOBAIN IMPUMEPHO 2 CeKyHAbl 00paloTKH, B
pe3yJbTaTe Yero CpenHsst MPOAOUKUTENbHOCTD ISl KaXKIOW TOUKH 0TOOpa nmpod cocrasmina 6,77
CeKYHI.

Tounocts GASMET cocrapisina 8 cm™.

OO0pasupl KOHTPOIMPOBAIK BO BpeMsi cOOpa JaHHBIX, YTOOBI HAOIIOAATh BPEMSI CrOPaHUs
MHIUBUAYAIbHBIX BbIEsIEMbIX coeanHeHuil. COOp MaHHBIX OCTAHABJIMBAJU, KOTAA BbIIEIECHUE
BCEX COEIUHEHUI 3HAYMTEIBbHO COKPATHJIOCh. AHamu3 o0pasuos, oroOpaHHbIX mpu 250°C u
350°C, ocraHaBiMBajM IO KMCTEUYEHUM BPEMEHH, YKa3aHHOro B Tabmuue A (ycpemHEeHHOe
UCTEKIIee BpeMsl), XOTsI He BCE BbIIENICHHE CHU3MIOCH 70 HYJIsL, XOTS ¥ O4eHb OJIM3KO, TOrIa KaK
obpasupl, otobpannbie npu 450°C u 600°C, cropanu no OJM3KUX K HYJIIO 3HAUYEHUil ObIcTpee,
MHOT/Ia BCErO 32 HECKOJIBKO MUHYT.

CriexTpbl aHAIM3UPOBAIM C HMCIOJIb30BaHHEM MHporpaMMHoro obecnedenus Calcmet, u
crcTteMa Obljia MPeaBapPUTENIbHO OTKAIMOPOBAHA JIJIsl COOTBETCTBYIOIIIUX BEILECTB.

JlaHHBIE TIO BBIACNIEHUIO COOMpaNU JUIsl KaXAOro oOpa3lia M OTCEKAUCh TIOCIe
NpUOJIMKEHUST K HYJIEBBIM 3HAYEHHMSIM BCEX BbIACICHHN cooTBeTCTBYIOMX coenuHeHnd (ICA
WM JTIOOBIX APYTUX H3MEPSEeMbIX COEOMHEHWH). MHTerpupoBaHHE MOA KPUBOHM BBINOJIHSIIN
NyTeM CYMMHPOBAHHUS WHAWBUAYAJIbHO HM3MEPEHHBIX BKJAIOB (AMMPOKCHUMALUS YHCICHHOTO
WUHTETPUPOBAHMSA).

CKOopoCTb BBIJIENIEHUS] PACCUNUTBIBAIN C YYETOM MAcCChl, COAEPKaHUsl TBEPBIX BELIECTB U
NPOAOCJKUTENPHOCTU. Pe3ynbTraT mpeacTaBieH B €QUMHHUIAX «Ppm M30LUAHOBON KHUCJIOTHI Ha
TBEPAOE COJEPKUMOE B TIpaMMax B CeKyHAy». UTo kacaercs «TBEpPAOro COIEPKUMOIO B

rpaMmax», To cojep:kanue Teepaoro BemectBa (LOI) oTHOCHTCS K KONINYECTBY OPraHUYECKOTO



87

Marepuaia (oTepsi MpU NPOKAINBAHUN) B U3EJIUH U3 MUHEPAIbHOTO BOJIOKHA.

IIpumep onpenenenus konuyecrsa Beiaenusuerocs ICA:

O6paszen u3nenus npu 450°C, Boinenenue ICA: MuarerpupoBanue noa kpuBoit naet 6134
ppm ICA, Bpemst orceuku 503 cexkyHzabl, mMacca obpasua 2,215 r, comepxaHue TBEPAOrO
BemecTBa (o macce) 2,3%. Iro maet: 6134 ppm ICA / (2,3% - 503 cexkyHnsl * 2,215 1) = 239

ppm ICA / (r TBepIOro BelecTBa * CEKYHIY)

Onpenenenue cogep;kaHus TBepAbIX BemecTs (moTepst npu npoxkaausanuu (LOIT))

KommnuectBo opranndeckoro Marepuana (MOTepu MpH NPOKATUBAHHMU) ONPENENSIOT KakK
NOTEPI0  Maccel 00pasma, TMOJYYeHHOrOo TPU BBIFOPAHMHM OpPTaHWYECKOro MaTepuaa,
u3mepeHHyo npu S90°C. OOBIYHO OPTaHUYECKUN MaTepHall MPENCTaBIsAeT COOOH CBS3YIOLIEe U
MPOMUTBIBAIOLIEE MACNIO. DTO AenaeTcsi B coorBercTBUM co cranaaptoM EN 13820. Conepxanue
cBasyrouiero npuHumaercs 3a LOIL Cesasyroliee BKJIIOYAET Macjio M JAPYTHe CBS3YIOIINE
no0aBKH, €CIIM OHU TPUCYTCTBYIOT.

Onpenenenue MakcuMajibHOH paboueil TemnepaTypbl

MaxkcumanpHa pabouasi TemrepaTypa H3IeNIUi W3 MHHEPAJbHOTO BOJIOKHA Oblia
orperiesieHa B COOTBETCTBHH C HUCIBITAHUEM IUIMTHI HA MAKCHUMAJIbHYIO pabodyro TeMIeparypy
no crangapty EN 14706:2012.

Onpenenenue TBepAbIX BELeCTB CBA3YOLIEr0

ConepsxaHue CBSI3YIOILErO IOCJE OTBEPKAECHUS HAa3bIBAETCS «TBEPIBIMH BEIIECTBAMU
CBSI3YIOLIETOY.

OO0pa3ipl KaMEeHHOM BaThl B (popMe TUCKOB (AHaMeTp: 5 cM, BbICOTa 1 CM) BBIpe3asiu H3
KaMEeHHOH BaThl U mopasepraiu tepmoodpadorke npu 580°C B TeueHue nmo MeHbliel mepe 30
MUHYT AJIl YIaJeHUsl BceX opraHudeckux BeuiecTB. ConepskaHue TBEPIBIX BEIIECTB B CMECH
CBSI3YIOLIETO U3MEPSUTH, pacrpeneisis o0pasel] CMeCH CBSA3YIOMETo (OKOJIO 2 T) MO MPOIIeIeMy
TepMOOOPabOTKY NHUCKYy M3 KaMEHHOW BaThl B KOHTEHHepe W3 OJIOBIHHOH (onbru. Maccy
KOHTEHHepa U3 OJIOBSIHHOHN (DOJIbIH, CONEPIKAIIEro AUCK U3 MUHEPAIbHOM BaThI, ONPENEISsUTH 10
U cpa3y mociie n00aBIeHHs CMECH CBS3YIOIEro. bpuiM M3rOTOBNEHBI BAa TAKUX AMCKA M3
KaMEHHOH BaThl, HAIMOJHEHHBIX CMECBIO CBS3YIOLIETrO, B KOHTEHHEpaX W3 OJIOBSHHOH (DOJIBIH,
koTopsble 3aTeM HarpeBaiau npu 200°C B Teuenue 1 yvaca. [locne oxnakneHust U BbIACP>KUBAHUS
npyU KOMHATHOH Temmeparype B TedeHHe 10 MHMHYT 0Opasumbl B3BEIIMBAIN M ONPENeIsUIN
COJIep>KaHue TBEPBIX BEILECTB CBA3YIOLIETO KaK CPeHee U3 BYX Pe3yJIbTaTOB.

Ecnu He yka3aHO MHOe, CIEAYIOLINE PEAreHThl UCIIONb30BAN B TOM BHUJE, B KAKOM OHU

ObUIN MOy YEHBI:
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Jlurana UPM BioPiva 100: kpadr-nmuraus, npenocrasisiembiii UPM kak BioPival00™
B BUJI€ CYXOI'O MOPOLIKA.

IIOI" 200: mpenocraBnsembii Sigma-Aldrich, ans ynpomenust cunrajics 0€3BOAHBIM U
UCIOJIBb30BAJICS KaK TAKOBOM.

Primid XL552: ruapokcHamKMIaMHUIHBIN CHIMBAIOIIUI areHT, mnoctaBisieMblii EMS-
CHEMIE AG.

Momentive VS142: Silquest® VS-142 npencrasniser coOOil BOAHBINA OJUTOMEPHBIM
AMHHOIIMAaH, TPEIOCTABIsIeMblil KoMnanuelh Momentive.

IIpuroroBienne cMoJibl, cogepxRameil OKHCIEHHbIH aMMUuakoM JurauH (AOL)

B peaxTop o6bemom 6000 i 3arpyskanu 3267 kr Bonbl, a 3aTeM 287 KI aMMHAYHOU BOJIBI
(24,7%). 3arem mennenHo nobassiroT 1531 kxr murauna UPM BioPiva 100 B TeueHue nepuonaa
BpemeHu oT 30 mo 45 muHyT. Cmech HarpeBanu a0 40°C u BblaepKUBalld NpPU STOM
TeMrepatype B TeueHue | uaca. Uepes 1 uyac mpoBepsiiM Ha HEPACTBOPUMBIN JIMTHUH. DTO
MOXXHO CZeNlaTh, MPOBEPHB PACTBOP HAa CTEKJISHHON IUIACTHHE WM Ha mpuoOope Xermasa.
HepactBopuMmelii TUrHUH BUAEH B BUJE€ MEJKUX YaCTHUL B KOPUUHEBOM cBssyromeM. Ha craguu
PacTBOPEHHSI PACTBOP JINTHUHA H3MEHUT LIBET C KOPHYHEBOT'O Ha OJIECTSIIIUI YEPHBIN.

ITocne mONHOrO pPacTBOPEHHs] JUTHUHA A00aBIsUIM | JUTP MEHOracsiiero areHTa
(Skumdamper 11-10 or NCA-Verodan). TemnepaTypy napTun nonmepskupanu Ha yposse 40°C.

3arem HaumHanmu nodasnenue 307,5 kr 35% nepokcuna Bogopona. Ilepokcun Bogopona
I03UpoBaH co cKopocThio 200-300 j/uac. TlepByro MOJIOBHHY MEepPOKCHAA BOAOPOAA H0OABIISLITH
co ckopocThio 200 /4, mociie 4ero CKOpoCTh AO3UPOBAHUS yBenuIuBaiu 10 300 /4.

Bo Bpemst noGaBneHuss mepokcHaa BOJOPOAA TEMIIEPaTypy B PEAKIMOHHOW CMeCH
KOHTPOJIMPOBAJIH MyTEM HArPEeBAHUS MM OXJIAKACHUS TAKUM 00pa3oM, 4ToObI ObLa TOCTUTHY TA
KOHeuHas TemnepaTypa peakuuu 65°C.

ITocne 15 mun peakuuu npu 65°C peakLMOHHYIO CMECh OXJIAXAAIU 10 TeMIIepaTypbl
Hiwke 50°C. Takum oOpazom momydvanu cmody, umeromyr 3Hadenne COOH 1,2 mmons/r
TBEPABIX BELECTB.

OxoHuaTe/IbHOE W3rOTOBJICHHE CBA3YKOLIEro (HeOTBep:KIAEHHAs1 KOMIIO3HMIUS
CBSI3YIOLEro, MPUIOAHASL /JIs M3TOTOBJICHHUS M3JeJIUsI U3 MHHEpPAJIbHOI0 BOJIOKHA MO
Hn300peTeHn10)

W3 BeimeynomsiayTol cmoibel AOL monywanu cBsisyromee mytem nodasienuss 270 kr
noymTrnieHrmkodst 200 (I3 200) u 433 kr 31%-noro pacrBopa Primid XL-552 B Boze.

AHanu3 KOHEUHOTO CBSI3YIOIIEro NMOKa3all CAEAYOLNEe Pe3yIbTaThl:

Conepsxanue TBepAbIx BewecTs: 18,9%

pH: 9,7



89

Bsizkocts: 25,5 mlla-c

ITnotHOCTB: 1,066 KI/N

CpaBHuTteabHbIN npumep 1

OT0  cBa3yollee  MpeAacTaBiseT  coboit  eHonpopManbAETUAHYIO  CMOIY,
mMoau¢umpoBanHyto kapbamunom, PUF-peson.

@deHonpOopMANBACTHAHYIO CMOJIy TOJy4Yaad MyTeM peakuuu 37%-HOro BOJHOTO
pactBopa (opmanbaeruna (606 kr) u ¢enona (189 kr) B npucyrctBum 46%-HOro BOZHOTO
pactBopa runmpokcuaa kamus (25,5 kr) npu Temmneparype peakiuu 84°C ¢ mpenmiecTByromen
CKOpoCThIO Harpesa npumepHo 1°C B munyTy. Peakuuto npogomkamu npu 84°C 10 1OCTHKEHUS
KHUCJIOTOYCTOMYMBOCTH CMOJIbI, paBHOW 4, W TipeBpalueHust Oonbineii yactu (eHona. 3arem
noOasysui MoueBHHY (241 KT) U CMeCh OXJIAXK AU,

KucnoroycroiiunBocts (AT) BbIpaskaeT KOJUYECTBO pa3, Ha KOTOPOE HAaHHBIN 0ObeM
CBSI3YIOLIEr0 MOXeT ObITh paszOaBiieH KUCIOTOW 0e3 TMOMyTHEHHsI cMecHu (CBS3yrolee
ocaxxpaercsi). CepHYI KHCIOTY HCIOJb30BAIHM Ui ONPENeNIeHUs KPUTEPHUs OCTAHOBKH IIPH
NPOM3BOJICTBE CBS3YIOLIETr0, U KHCIOTOYCTOMYMBOCTD HIDKE 4 YKa3blBA€T Ha 3aBEPIICHHE
peaKLnU CBSI3YIOIIETO.

Jns u3mepennss AT rOTOBUIIM TUTPYIOIIMK PAcTBOp MyTeM paszOaBiieHust 2,5 MJI KOHII.
cepHON KHCIOTHI (>99 %) 1 1 MOHOOOMEHHOI BOABL 3aTeM 5 MII HCCIEAYEMOrO CBS3YIOLIETO
TUTPOBAJIM NPH KOMHATHOW TEMIIEPaType STUM TUTPYIOIIUM PacCTBOPOM, MOIAEPKUBAs MPHU
5TOM CBS3yIOLE€E B JBIDKEHHM IyTEM BCTPSIXUBAHUS €r0 BPYYHYIO, IPH SKEJIAHUU MOXKHO
UCIIOJIb30BaTh MAarHUTHYIO MELIAJKy W MarHUTHYHO MNanouky. TurpoBaHHe NPOAOIDKAIU 1O
MOSIBJIGHUSI B CBSI3YIOLIEM JIETKOrO IMOMYTHEHHS, KOTOpOE€ He HCUe3alio MPU BCTPSXUBAHUU
CBSI3YIOILETO.

KucnoroycroitunBocts (AT) paccUMThIBAIM MyTEeM JEJICHUS KOJIUYECTBA KHCJIOTHI,
UCTIOJIB3yeMOM IJIsi TUTPOBAHUS (MJ1), HA 00BeM MPOObI (MJI):

AT = (ucnionb3yemblii 00beM TuTpanta (mi)) / (00beM nmpoOsI (Mi1))

Hcnonp3yst MONy4YeHHYIO MOIU(UIIMPOBAHHYIO MOYEBHHON (peHosnopMaIbaeruIHyO
CMOJTy, CBSI3YIOIIEe IOy Yaau nyTeM nodaBneHus 25%-HOro BOOJHOTO pacteopa ammuaka (90 i)
u cynbgarta ammonus (13,2 kr) ¢ mocaenyromeit Bogoi (1300 xr).

K BrimeykazanHoi cmecu nodaisiin 18% nexctpossl (127,5 kr) B mepecueTe Ha Cyxoe
BEIECTBO BBILIEYTOMSHYTOT'O CBS3YIOLIETO U IEKCTPO3BI.

3areM H3MepsUIM CONEP’KaHHE TBEPIBIX BEIIECTB CBS3YIOLIETO, KaK OMHCAHO BBIINE, H
cMech paz0aBisIi HEOOXOAMMBIM KOJHMYECTBOM BOZBI M CHJIAHA JJIsI MEXaHUYECKUX U3MEPEHHH.

Wznenve n3 MUHEPAIbHOTO BOJIOKHA M3TOTABIMBAIN W3 MUHEPAJIbHON BaThl TOJIIUHON

100 MM, CBsI3aHHOM B3TOM KOMIIO3ULMEH CBS3YIOLIErO MNPEALIECTBYIOLIErO yYPOBHS TEXHUKH.
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[110THOCTL HM3M€NMsl W3 MHUHEPaJbHOTO BONOKHAa cocTaBuna 145 xr/m’. Tlotepu mnpu
NpOKanuBaHuU cocTaBuiu 2,4%. Jlons OTBEpKAEHHON KOMIO3ULIMM CBA3YIOILIErO B U3AEIUU U3
MHUHEPaJIbHOTO BOJIOKHA cocTaBuia 2,3% u3-3a 0,1% MuHepaabHOro macina.

IlonyyenHoe wu3penue W3 MHUHEPAJIbHOIO BOJIOKHA MCHBITBIBAIN, KAakK OINHUCAHO B
ITporokone 1. Pesynbrarhl mpuBeaeHs! B TabJHLe A HITKE.

CpaBHuTeIbHBII MpUMep 2

Cwmecs 75,1% BoaH. riroko3Horo cupona (19,98 kr; Takum obpazom, s dextusno 15,0 kr
TJIFOKO3HOTO cuporma), 50%-Horo BomgHOro pacteopa rumnodochopuctoit kucnorsl (0,60 kr;
TakuM obpasom, s¢pdexkruBro 0,30 kr, 4,55 wmomp ruUnoocGopuCTO KUCIOTHI) U
cyabamunoBoii kucnotsl (0,45 xr, 4,63 moinb) B Bozge (30,0 kr) nepeMernBaiyi npu KOMHATHOH
TEMIIEpaType A0 MOJYYEeHHUs MPO3PavyHOro pacTBOpa. 3aTeM Mo KarisiM nobOaBysuid 28%o-Hbiid
BOAHBIA pactBop ammuaka (0,80 kr; Takum obOpaszom, sddextuHo 0,22 kr, 13,15 monb
amMMmaka) 10 goctibkeHust pH=7,9. 3arem wm3MepsiM COAEpXKaHWE TBEPHABIX BEIIECTB
cesyromero (21,2%). Jlns nonydeHus: moaxopasued koMmmnosuun cesisyromero (15% pactsop
TBEPABIX BeIecTB cBs3ywomero, 0,5% cunaHa TBEpABIX BEIECTB CBS3YIOINIEr0) CMeECh
cBszyromero pasbasimsuin Bonoit (0,403 kr/kr cmecu cBszyromero) u 10% BOAHBIM pacTBOPOM
cunana (0,011 kr/kr cmecu ceszyromero, Momentive VS-142). KoHeuHast cMeCh CBSI3YIOLIETO
umena pH=17.9.

Hsnenus u3 MUHEPAIBbHOrO BOJIOKHA MOJydaau ¢ TOamHUHOU 100 MM, miuoTHOCTBIO 145
kr/m> u LOI 2,5%. Hcnonb3oBamu OOIIENPUHATBIA CHOCOO NPOU3BOACTBA M3MENMS U3
MHUHEPAJIbHOTO BOJIOKHA, IPEJCTABJICHHBII B ONMMCAHUU BbILIE.

ITonyueHHoe wu3fenue W3 MUHEPAJIbHOTO BOJIOKHA HCHBITHIBAIM, KaK OINMCAHO B
IIporokose 1. Pe3ynpTaThl npuBeneHb! B Ta0IULE A HUXKE.

Ipumep 1

B peaxtop oobemom 6000 11 3arpy:xator 3267 Kr BozAbL, a 3aTeM 861 Kr aMMHUAauyHON BOJIBI
(24,7%). 3atem memnenno nodasnsmu 1531 kr nurauaa UPM BioPiva 100 B Teyenue mepuonaa
BpemeHu oT 30 go 45 muHyt. Cmech HarpeBaroT a0 40°C u BblAepXKHUBalIU NpPU STOU
TeMrepatype B TeueHue | uaca. Uepes 1 uyac mpoBepsiiM Ha HEPACTBOPUMBIN JMTHUH. DTO
MOXXHO CZeNiaTh, NMPOBEPHB PACTBOP HAa CTEKJSHHON IUIACTHMHE MM Ha mpudope Xermasa.
HepactBopumblii TUrHUH BUEH B BUE€ MEJKHUX YacTULl B KOPUYHEBOM cBsizyromeM. Ha craauu
PacTBOPEHHS PACTBOP JINTHUHA H3MEHUT LBET C KOPHYHEBOT'O Ha OJIECTSIIINI YEPHBIHN.

ITocne mONHOrO pPacTBOPEHHs] JUTHUHA A00aBIsUM | JHUTP MEHOracsiiero areHTa
(Skumdamper 11-10 or NCA-Verodan). Temnepatypy naptun nonaepsxupanu Ha yposse 40°C.

3arem HaumHanmu nodasnenue 307,5 kr 35% nepokcuna Bogopona. Ilepokcun Bogopona

no3upoBau co ckopoctbio 200-300 n/gac. [lepByro MOSOBHHY MEPOKCHAA BOJOPONA TOOABIISIIH
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co ckopocThio 200 51/4, mociie 4ero CKOpOCTh NO3UPOBaHUs yBermuuBaiu 10 300 /9.

Bo Bpems noOaBneHusi NMEpoOKCHAa BOAOPONA TEMIIEPATypy B PEAKLMOHHON CMecu
KOHTPOJIMPOBAJIH ITyTEM HarpeBaHUs UM OXJIAKACHUS TAKIM 00pa30M, 4TOOBI ObLIa TOCTUTHYTA
KOHeuHas TemnepaTypa peakuuu 65°C.

ITocne 15 mun peakuuun npu 65°C peakLIMOHHYIO CMECh OXJIQXKJAJIU IO TEMIIepaTypbl
Hiwke 50°C. Takum oOpasom mony4anu cmoiy, umeronryro nokasarens COOH 1,1 mmons/r
TBEP/ABIX BELIECTB.

OxoHuaTeIbHOE MOJIyYeHHEe CBSI3YI0LIero

U3 BeimeynomsinyTol cMonbl AOL M3roTaBiuBanu CBsizyroliee mytem nodasieHust 270
kr nosnmatuieHrkost 200 u 396 kr 31%-noro pacrBopa Primid XL-552 B Boze.

AHanu3 KOHEYHOTO CBSI3YIOIIEro MoKa3all CleAyoLHe Pe3yIbTaThl

Conepsxanue TBepabix BemecTs: 18,9% pH: 10,2

Bsizkocts: 25,5 mlla ¢

ITnotHoCTB: 1,066 KI/N

Wznenve n3 MUHEPAIbHOTO BOJOKHA B COOTBETCTBUHU C M300PETEHHEM M3TOTABINBAIN U3
MHUHEpaJIbHOW BaThl TONUHON 100 MM, CBA3aHHOM MOJy4EHHOW KOMIIO3ULMEN CBA3YIOLIETO, C
MOJIyYE€HHEM OTBEP)KIEHHOM KOMIIO3MLIMU CBSI3YIOIIEr0 Ha OCHOBE OKUCJIEHHOIO JIMTHUHA.
Hcnonp3oBanu o0IIENpUHATBI CHOCOO MPOU3BOACTBA M3AEIHS M3 MHHEPAIBbHOTO BOJIOKHA,
NIPECTABJICHHBIN B onucaHuy Bellue. [ITOTHOCTE U3Aenus n3 MUHEPAJIBHOIO BOJIOKHA COCTaBUIIA
145 xr/m’. TloTepu mpu npokaauBaHuu cocTaBHn 2,3%. JloJsi OTBEPKAEHHON KOMIO3MIIUM
CBS3YIOLIEr0 B M3JEIUU K3 MHHEPAJbHOrO BOJIOKHA cocTtaBuia 2,2%. Hcnonbs3yemas
KOMITO3UILMSI CBSI3YIOINEro MPencTaBiisijia COOON Takyro, Kak omucaHo Bbiine, Bkiro4as 0,1%
MHHEPaJIbHOIO Maca.

ITonyyenHoe wu3penue M3 MHUHEPAJIbHOIO BOJIOKHA HCHBITHIBAIN, KaK OIHCAHO B
IIporokose 1. Pe3ynpTaThl npuBeneHs! B Ta0IHLE A HUKE.

IIpumep 2

B peaxTop oosemom 6000 i 3arpyskanu 3267 Kr Boxbl, a 3ateM 287 Kr aMMHAYHOM BOJBI
(24,7%). 3atem memenno nodasnsutn 1531 kr nuranaa UPM BioPiva 100 B TedyeHue nepuona
BpemeHu oT 30 ngo 45 munyT. Cmech HarpeBanu 10 40°C u BblAepKUBad NPU 3TOU
TeMrepatype B TeueHue | uaca. Uepe3 1 uyac mpoBepssin Ha HEPACTBOPUMBIN JIUTHUH. DTO
MOXHO CZeNiaTh, NMPOBEPHB PACTBOP HAa CTEKJSTHHOW IUIACTHHE WM Ha npudope Xermasa.
HepactBopuMmelii TUrHUH BUAEH B BUAE MEJKUX YaCTHUL B KOPUUHEBOM cBssyromeM. Ha craguu
PacTBOPEHHS PACTBOP JIMTHUHA H3MEHUT LIBET C KOPMYHEBOI'O Ha OJIECTSIIIUI YEPHBIHN.

ITocne mOMHOrO pacTBOPEHHUs] JUTHUHA AO00aBIAAM | JUTP TNEHOracsIero areHra

(Skumdaemper 11-10 or NCA-Verodan). TemmnepaTypy mHapTHu MOANEP)KUBAIOT Ha YPOBHE
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40°C.

3arem HaunHanu nobasnenue 307,5 kr 35% mnepokcuna Bonopona. Ilepokcun Bomopona
no3upoBaiu co ckopoctbio 200-300 n/gac. [TepByro MoONOBHUHY MEPOKCHAA BOAOPOAA 100ABIISITU
co ckopocThio 200 51/4, mociie 4ero CKOpOCTh 103UpOoBaHus yBeanunBaiu 10 300 /4.

Bo Bpemst noGaBneHuss mepoKCHAa BOXOPOAA TEMIIEPATYPy B PEAKLHOHHOH CMecH
peryJupoBaji MyTeM HArPeBaHUS WIN OXJAKAECHUS TaKuM oOpa3oM, 4yToObl ObLTa JOCTHTHYTA
KOHeuHas Temneparypa peakuuu 65°C.

ITocne peakuuu B TeueHue 15 mMuHyT npu 65°C peakIMOHHYIO CMECh OXJKAAIU 10
temnepatypbl Hiske S0°C. Takum obpasom mojyyanu cMmony, uMmerornyro 3Hauenue COOH 1,2
MMOJIB/T TBEPABIX BEIIECTB.

OxoHuaTe/IbHOE MOJYy4YeHHEe CBSI3YIOIIero

U3 BeimeynomsiayTol cmoibsl AOL monywanu cesizyromee nmytem nodasienust 270 kr
noyyTrnieHrmKodst 200 u 433 kr 31%-noro pacteopa Primid XL-552 B Boze.

AHanu3 KOHEYHOTO CBSI3YIOLIEro MOoKa3all CleAyoIUe pe3yJIbTaThl

Conepsxanue TBepAbIxX BewmecTs: 18,9%

pH: 9,7

Bsizkocts: 25,5 mlla-¢c

ITnotHOCTB: 1,066 KI/N

JIaHHYIO KOMITO3ULMIO CBS3YIOLIEr0 HMCHOJB30BAIM C MUHEPAJBbHOM BAaTOM TOJLIMHON
100 MM /ISl TOJTyYeHMsT U3IETHMS U3 MUHEPATbHON BaThl MIOTHOCTBIO 145 kr/m°, Tommusoi 100
MM U TOTepsMH TpH npokamuBaHun 2,4%. MHcnonb3oBanm  OOmMEnpUHSTBHIA  cr1ocod
NPOM3BOJCTBA U3JIENUS U3 MUHEPAJIbHOTO BOJIOKHA, MPEJCTABJICHHBIN B OMMCAHUM BbILIE. JTOT
MaTepHaj UCIOJIb30BaIH, Kak omucaHo B [Iporokone 1. PesynbraThl npuBeneHsl B Tabmuie A
HIDKE.

Tepmuueckue BbiaeJIeHUsI 10 NpuMepam 1-2 U cpaBHUTEIbHBIM NpuMepam 1 u 2

Hspenus n3 MuHEpanbHOrO BOJIOKHA IO puMepaM 1 U 2 1 CpaBHUTENBHBIM IIpuMepam |
U 2 UCHBITHIBAIM HAa WX XapaKTEPUCTUKH BbAEICHUs 111 m3ouuanoBoi kucnotsel (ICA), NHs,
HCN npu temmnepatypax 250°C, 350°C, 450°C u 600°C, COOTBETCTBEHHO, B COOTBETCTBUH C
IIpoTokonom I, onucaHHBIM BbILIE.

PesynbraTel mokaszaHsl B cienyrouiei Tadianue A. IlpuBeneHHbIE BBIXOIHbIE 3HAUYCHUS
NPEACTABISIIOT COOOH YCPEOHEHHBbIE BBIACICHUS OTHENbHBIX COEOUHEHWH B ppm Ha IpaMm

TBEPAOTO CONEPKUMOTO B CEKYHIY (ppm /T TBEPHABIX BEUIECTB'CEK).
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Tabnuma 1

Temmnepa- ITpumep VYcpeanenHoe NH; ICA HCN

Typa 3aTpaucHHOe | (Ppm/T TBEPAOTO (ppm/T TBEPIOTO (ppm/r TBEPAOTO
BpeMA COACPIKUMOTO CEK) | COAEPIKUMOTO CEK) | COACPIKHUMOTO ‘CEK)
(CeKy HIIBI)

250°C Cpass. mp. 1 2163 114 125 30
350°C Cpass. p. 1 589 1110 2505 308
450°C CpasH. mp. 1 247 2970 7305 1822
600°C Cpasx. mp. 1 171 5754 10456 2199
250°C Cpash. mp. 2 939 0 11 0
350°C Cpass. mp. 2 572 61 531 96
450°C Cpass. mp. 2 981 132 432 666
600°C Cpass. mp. 2 194 683 1579 1593
250°C Ipmmvep 1 474 18 0 0
350°C Ipmmvep 1 699 18 151 64
450°C Ipumvep 1 422 137 269 670
600°C ITpmmvep 1 164 993 487 811
250°C ITpmmvep 2 508 32 0 1
350°C ITpmmep 2 752 14 119 77
450°C ITpmmep 2 509 137 227 575
600°C Ipumep 2 156 954 450 819

beun  nmony4eHsl

WCTIBITAHUIO M3JIeJIUA U3 MUHEPAJbHON BaThl,

WHTE€HCUBHOCTHU BBIICJICHUI U3 CUCTEM OTHOCUTEJIbHO APYT JApyra.

3HAYEHUsST WHTEHCUBHOCTH BbIJENEHUH i1 4 MOABEPTHY THIX

YTO IO3BOJHIIO PAHXUPOBATh 3HAYCHUA

B uenoM WHTEHCUBHOCTH BBIAEICHUN W3 MU3JENHMI MO CPAaBHUTENBHOMY NpuMepy 1
3HAYUTENIHO BBILIE, YEM W3 M3AENUI IO CPaBHUTEIBHOMY IpuMepy 2 W mo npumepam 1 u 2.
Wznenus no mpumepy 1 u npumepy 2 uMeroT Oojiee MM MeHee OAMHAKOBbIE HHTEHCHBHOCTH
BBIICJICHUN JJI1 BCEX COEAWHEHUN NPHU BCEX TEMIIEpaTypax, HE3aBUCUMO OT XHUMHYECKOIO
COCTaBa CBS3YIOLIEr0, UCMOAb3YEMOr0 B 3TUX U3JEIUSAX U3 MUHEPATIbHON BaThL

W3 pe3ynbTaToB MOXHO BHIAETb, 4YTO U3JEAUs IO CPAaBHUTEIBHOMY IpumMepy 1
JIEMOHCTPHUPYIOT CaMblii BBICOKHH ypoBeHb BblaeisieMbix coenuHeHuit (ICA, NHs u HCN).
Wspenuss mo cpaBHUTENbHOMY InpuMepy | BblAenAlOT camoe Bbicokoe KonuuecTBo ICA.
WnrencuBnoctu BeineneHni ICA sBisitoTcst Oonee BHICOKUMHU B M3AETHSIX 0 CPABHUTEIBHOMY
npumepy 2, ueM B u3nenusx no npumepam | u 2. Mznenus no npumepam 1 u 2 umerot 6onee

NI MEHEEC OAMHAKOBBIC HHTCHCHBHOCTHU BbII[eJ'IeHI/Iﬁ npu BCEX TEMIIEpATypax.
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Urto kacaercsi aMMHuaka, W3Aelus MO CPABHUTENIBHOMY MpUMEpy | AEMOHCTPUPYIOT
caMblii BBICOKMH ypoBeHb BbieneHuss NHi. HMurencusnHocTtu BelaeneHuit NHi; sBisroTCs
COMNOCTaBUMBIMH [IJIs1 CPABHUTEIBHOIO pUMepa 2 U npuMepos 1 u 2.

Wnrencusnoctu Boinenennii HCN craHoBsTcs Bee Oojiee BBICOKMMHU (TIPHU TOBBIIIEHUU
TEMIIepaTypbl) B CPABHUTEIBHOM TpuMepe 1 U CpaBHUTENBHOM NPUMEpE 2, YeM B IIpuMepax 2 u
3. M3nenus mo cpaBHUTEIBHOMY NpUMeEpPy 1 BHOBb JIE€MOHCTPUPYIOT CaMblii BBICOKHUI YPOBEHb
BbI/ICJIIEMbIX ['a30B.

HcnbiTanue npu MmakcuMaabHOH paboueil TemnepaType u3aeauil no npumepy 1 u
CPABHHMTEJBHOMY NpumMepy 1

CaolicTBa u3zenuil mo npumepy 1 U CpaBHUTENbHOMY IpuUMepy | TecTUpoBaiu B
COOTBETCTBUU CO CJEAYIOIIMM METOJOM HCMBITAHUN: UCHBITAHWE IUIMTHI NMPU MAKCHUMAJIBHON
paboueili temmeparype; EN 14706: 2012 nnsi 1eMOHCTpalMl TEPMOCTOHKOCTH TPU BBICOKUX

TeMIIepaTypax M3IeNuid u3 MHUHEpainbHOH BaThl. O0a MpOAyKTa HCHBITHIBAIN OOJBIIE OIHOTO

pasa.
H3mepeHust u pe3yJbTaThl HCIIBITAHUNA JJIT U3AENUsS 10 npuMepy 1 mpenctapisuim coOoit
clenyrue:
Ilmor- | Temm. | Beicora | A Tommwmua | A Tommmaa | A JmuHa Temm.Ha
HocTh | ST(+) do d2 d3 299 mm cepenuHe
BBICOTBI
Homep ucmbrranust | Kr/m? °C MM % % % °C
1 1417 650 | 97.5 1,0 0.1 0 573
2 1454 650 98,0 0,0 0,1 0 650
3 1441 650 97,8 0,3 0,5 0 628
4 1455 650 97,9 0,8 0,1 0 594
5 140,3 650 97,7 0,2 0,1 0 618
6 147.4 650 | 97.9 0.1 0.1 0 615
Cpenree 144,1 650 | 97.8 0.4 0.2 0
Cpen./okpyricHHOS 0 0
MaxkcumanpHOe 650 650
3agBICHHOE 650 <5 <5 <650

CoOTBETCTBEHHO, 3HAYEHNE MaKCHMaJIbHOI pabodeii Temmeparypsl st mpumepa | Opuio
usmepero kak ST(+) = 650°C £10°C. D310 3HaYeHHe COOTBETCTBYET BBHIOPAHHOW TeMIiepaType
ucnbitanus ST(+) = 650°C, HO HAXOIUTCS HA BEPXHEM Tpenesie 11 SK30TEPMHUECKON PEaKLIH.

Pesynbratel M3MEepeHUNH W WMCHOBITAHUN AJIA WU3AEIUs MO CPaBHUTEIBHOMY Mpumepy |

NPEACTaBIUTN COOO0 clenyomue:

Ilmot- | Temm. | Beicota | A Tommmuna | A Tommmaa | A Jmuaa | Temm. Ha
HOCTb ST(+) do d2 d3 299 mm cepeauHe
BBICOTHI

Howmep ucmbrranus | xr/m? °C MM % % % °C




95

1 142,6 650 | 96,1 0,1 0,2 0 632

2 1443 650 | 962 0,5 0,4 0 631

3 1452 650 | 975 0,7 0,8 0 668

4 143,1 650 | 95,7 0,5 0,7 0 665

5 147.0 650 | 96.4 0,0 0,5 0 632

6 148.4 650 96,9 0,0 0,4 0 594
Cpennee 144.8 650 96,5 0,3 0,5 0
Cpen./oxpyrieHHOE 0 0

MaxkcumansHOe 650 668

3agaBIcHHOC 650 <5 <5 <650

COOTBETCTBEHHO, U3MEPEHHOE 3HAYeHHE MAaKCHMaJbHOH pabodell Temmeparyphbl
cocraBmwio ST(+) = 650°C +£10°C. 3HaueHue He COOTBETCTBYET BBIOPAHHOW TEMIIEpaType
ucnbitanuss ST(+) = 650°C, Tak Kak IOCTUTHYT BEPXHUH Tpenea Uil SK30TEPMUYECKOM
pEeaKLuu.

WUznenne mo mpumepy 1 coorBercTByeT TpeOOBaHMSAM [UIsI UCTBITAHUS TUTUTHI Ha
MaKCUMaJIbHYIO pabouyro Temmeparypy, EN 14706: 2012, kacaromuMmcsi 3K30TEPMHYECKOM
peakuuu BO BpeMs MCIbITaHus. M3znenne Mo cpaBHUTENBHOMY IpUMepy | He COOTBETCTBYET
KPUTEPUSM Ui SK30TEPMHUUECKON PeakLMy BO BPeMs HCIBITAHUS, IIOCKOJbKY TeMIlepaTypa Ha
cepenrHe BBICOTHI HCIIBITYEMOro o0pasiia MOJHSIIACH BbIIIE 3aJaHHOTO 3HAUEHHs] TEMIEepPaTy bl
BO Bpems ucnblTaHus. Bce ocranbHble KPUTEPUM HUCHBITAHUS sl TMPOXOXKAEHUS HCIIBITAHUS
IUTUTBI HA MaKCUMaJIbHYIO padouyro temneparypy;, EN 14706: 2012 Obuin BbINONHEHB! 000OUMH

HU3OCTTUAMMU.

JKCHEePHMEHTAJBHAS YACTh, HAPABJIEHHAS] HA AJIbTEPHATHBHbIN BapuaHT B
IIpumepsbl

B cnenyromux npumepax ObUIO H3rOTOBJIEHO HECKOJBKO HU3IENUN U3 MUHEPATBHOM BaThI,
COZIEpIKAIMX CBSI3YIOIIME, MOAMATAOIINE MO OMpeneieHne M0 HACTOSIIEMy H300pETEHHUI0, U
MPOBEAEHO MX CPABHEHUE C U3NEIHMSIMH U3 MUHEPAJIbHOW BaThl, COAEPKAIIMMHU CBS3YIOIIUE B
COOTBETCTBHUH C MPENIIECTBYIOIIUM YPOBHEM TEXHHUKH.

VYkazanus B npouenTtax (%) OTHOCSITCS K MPOLIEHTaM TI0 Macce, eCJIM He YKa3aHO HHOE.

Crnenyrouue CBOICTBA OMPENENSITH U W3S U3 MHHEPAJIBbHON BaThI, COAEPIKAIINX
CBSI3YIOILINE B COOTBETCTBHH C HACTOSIIUM HM300peTEHUEM, U HM3AENUN U3 MUHEPAJbHOW BaThI,
CONEp KAllNX CBSI3YIOIIME B COOTBETCTBUHM C MPEAIIECTBYIOIIUM YPOBHEM TEXHHKH,
COOTBETCTBEHHO:

Onpenenenue BbiaeaeHust H301HAHOBOI KucJa0ThI (ICA)

O6mee xomuuectBO ICA, BBIOEISIOMIEHCS B OTXOMSINEM Ta3e U3 U3OEIUS U3
MHUHEPaJbHOTO BOJIOKHA, COAEPIKAIIEero OTBEPKACHHYIO KOMITO3ULIMIO CBSI3YIOIIEr0, MOXKET ObITh

U3MEepeHo B cooTBeTcTBUU cO cieayomuM [Iporokonom II. Tor xe IIporokon II moxker ObITh
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UCTIONIb30BaH [T aHan3a o0rero konudecTna Boiensiemoit HCN.

IIporoxon II

OO0pasup!l u3nenuii U3 MUHEPAJbHOH BaThl aHAJIU3UPOBAIN C IOMOLIBIO TEPMHYECKUX
ucnbiTaHuil. CucremMa TEPMUYECKUX HCTIBITAHUN COCTOUT M3 TPyOdaTOH meyu ¢ perynupyemoi
TEeMIIEPaTy PO, OCHAIEHHOW TPyOKOW M3 KBAapIEBOTO CTEKJIA, COCAMHEHHOW C aHAJIN3aTOPOM
GASMET DX4000 FTIR (undpakpacHas cnekrpockonusi ¢ npeobpasoBanneM Pypne) uepes
TpaHCTIOPTHBIE TpyOkm ¢ momorpeBoM. TpyOka B TpyOwaroil meuyn mpencraBisieT CoOOH
KBapueByr TpyOky (muamerp 23 mwm, mmuHa: 800 mwm, tommuHa 2,0 MM) ¢ KOHHYECKHUMH
CTeKISIHHBIMH My(dTamu Ha oOomx koHmax: NS 24/29. Vcnonb3oBajau TpyO4aTyr Imedb
npoussoacTea Nabertherm, monens R30/500/12-B170.

Anammzarop GASMET ocHaleH BHYTPEHHUM HACOCOM, KOTOPBIH MOAaeT HeOOXOANMMOe
KOJIMYECTBO ra3a JUIsl MPOBENSHHs HAJIKAIIEero aHain3a ra3a. TpyOka W3 KBapLEBOrO CTEKJa
OTKPBITA JUISI OKPYKAKOLIEH Cpenpl, 4TOOBI MOJABaTh B aHATM3ATOP HAAJEKaIlee KOJUYECTBO
raza-HOCHUTEJIs] BMECTE C Fa3aMH, BBIAEISIEMBbIMU M3 HCITBITYEMOT0 00pasiia.

Wznenus n3 MUHEPAIBHON BaThl TOMOT€HU3NPOBaIH apodnerneM. [IpubnusurensHo 2 r
oOpasua B3BEIIMBAIM W PABHOMEPHO pacmpenesuid B (appopoBOM THUINIE U 3arpykaiud B
KBapLEBYI0 TPyOKy NIpU MpPEIBAPUTENIbHO OTPEryJMPOBAHHBIX TeMmIeparypax. TeKylIyro
TEMIIepaTypy WCHBITAHUH Ha oOpasle KOHTPOJHPOBalu TepMonapoil. B Tedenue Bcero
UCTIBITAHUS Yepe3 TPyOKy MPOMyCKaIl BO3AYX CO CKOPOCTHIO 3 J/MUH npu Temriepatype 25°C.

ITpoBepsiin CUCTEMy Ha TepMETHYHOCTh W YUCTOTY KBapLEBOH TPyOKH mepen JTo0bIM
pabodnM HCHBITAHUEM IyTeM aHajlu3a BO3/AyXa, MNPOXOASILIEro uepe3 cucremy. UucToTty
IOy CKaJIM TOJBKO B TOM Clly4ae, €M COAepKaHHe UCTIbITAaHHbIX ra3oB coctasisuio O ppm. Ipu
3HaYeHHsIX Bbie O ppm MPOU3BOAMIM OUYUCTKY KBapLEBOH TPyOKH.

Bce Touku oTbopa mpobd MOBTOPSUTH TPUAKABI AJIs1 OOECTIEYeHUsT BBICOKOI TOCTOBEPHOCTH
MN3MEPEHHBIX 3HAYCHU.

ITocne 3arpy3ku obpasua nauurposau cbeM nanHeix GASMET. Hacrora orbopa npod
Obuta ycraHoBNeHa Ha 30 CEKyHJ, MOCHe Yero CJIeIOBaO MPUMEPHO 2 CeKyHAbI 00paboTKH, B
pe3yJbTaTe Yero CpenHssl MPONOJDKUTEIbHOCTD Ul KaXI0H TOUkH oTOOpa mpod cocraBmia 32
CEKYHBI.

Tounocts GASMET cocraBuna 8 cm™.

OO0pa3ipl KOHTPOIMPOBAIH BO BpeMsi cOOpa NMaHHBIX Il HAONIONEHHs 32 BPEMEHEM
CrOpaHMsI BCEX BbIIENsAeMbIX coennHeHuil. COOp MaHHBIX OCTAHABIMBAJH, KOTAA OTBET OT BCEX
COCIMHEHHUI CHIDKAJICS O HyJISl WIM IO CTa0WJIBHOTO YPOBHS, ONn3koro K HyJiro. OOpasipbl,
cobpannbsle nipu 250°C u 350°C, ocraHaBiIMBaiM NMPUMEPHO depe3 dac, Torma Kak oOpasiibl,

cobpannble nipu 450°C u 600°C, cropanu 10 OIM3KUX K HYJIIO 3HAUYE€HUN OBICTpee, HHOTAA BCETO
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3a HECKOJIbKO MUHYT.

CriexTpbl aHATM3UPOBAIM C MCIIONB30BAHMEM MporpaMmHoro obecrieuenus: Calcmet, u
CHCTEMY NPEIBAPUTENBHO KAJTHMOPOBAJIN AJIsi COOTBETCTBYIOLINX COSNUHEHNUH.

Brinenenus us xaxgoro odpasua oOpadaThIBalMCh WHAMBUAYAJIBHO IyTEM H3MEpPEHHs
TOYHOTO MPOMEXKYTKA BPEMEHU OT HavaJla BbIIEJIEHUs] COSUHEHHH 10 MOMEHTA €ro MajeHus 10
HyJI1 WIM TOYTH A0 HyJiA. MHTerpupoBaHue noj KpUBOH BBINONHSIM IyTEM CYMMHPOBAHMS
WHIUBUAYAIbHO U3MEPEHHBIX BKJIAIOB (aMMpOKCUMALHS YHCICHHOTO UHTETPUPOBAHUS).

OO1wiee BbIeNeHUE PACCUUTHIBAIM, TIPUHUMAs BO BHUMAaHHE Maccy oOpasia, MOJISIPHBIHI
oobem mpu 0°C, 1 arM, momaBaeMblil Ta30BbI IMOTOK M MOJIEKYJIIPHYEO MacCy BBIIENSIEMBIX
coennHEeHui. Pe3ybTat nmpencrasieH B eAMHULIAX « MUKPOTPAaMM Ha TpaMM 00pasmay.

ITpumep:

Obpaszen uznenus npu 250°C, Beinenenne ICA: Cpennee xonudectBo Boinensiemoin ICA
u3 oopasua 1,501 r cocrasnser 2,35 ppm B TedueHHe 34 MUHYT, 3apETUCTPUPOBAHHOE B TIOTOKE 3
mutpa/munyTy. Ot0o maer: 2,35 ppm ICA - 43,03 r/mone / 22,4 jgurpa * 34 MuHYTHI * 3
matpa/munyTy / 1,501 r =306 Mkr/r obpasua.

Onpenenenue cogep;kaHusl TBepAbIX BemecTs (moTepsi npu npoxkaiusanuu (LOI))

KomnuecTBo opranndeckoro Marepuaia (IoTepu MpH NPOKAIMBAHIN) ONPENEISIETCs] Kak
norepsi Maccel 0Opasia, MOJyYeHHOro NPU CrOpPaHUU OPraHUYEeCKOro MaTepuana, U3MepeHHas
npu 590°C. OOBMHO OpraHWYECKH MaTepuall MpencTaBsieT CcoOOi CBs3ymolnee W
IIPOMUTBIBAOLIEE MACJIO. DTO AenaeTrcs: B coorseTcTBuM co cranaaproM EN 13820. Conep:xanue
cesasyromero npunumaercss 3a LOIL Cssasyromee BKIIOYaeT Macjio M JIpyrHe CBsA3YIOLIHE
n00aBKH, €CJIN OHHU MPUCYTCTBYIOT.

Onpenenenue MakCHMAJIBLHON padoueil TemMnepaTypsbl

MakcumanpHyto pabouyro TeMmmepaTypy U3IAEeIUil W3 MHMHEPaJIbHOTO  BOJIOKHA
OTPENeNsIN B COOTBETCTBUU C MCIIBITAHUEM IUIMTHI HA MaKCHMAJIBHYIO pabodyI0 TeMIIepaTypy
no crangapty EN 14706:2012.

OnpeneneHue TBepAbIX BeleCTB CBA3YIOLIEro

Copep:xaHue CBSA3YIOIIErO IOCHE OTBEP)KJEHUS Ha3bIBAETCsl «TBEPAbIMM BeLECTBAMU
CBSI3YIOLIETOY.

OO0pa3ipl KaMEeHHOM BaThl B (hopMe ITUCKOB (AMaMeTp: 5 cM, BeIcoTa 1 CM) BBIpE3aH U3
KaMEHHOH BaThl U mozasepranu tepmoodpadorke npu 580°C B TeueHne no MeHbiued mepe 30
MHUHYT AJI yJaJeHUs] BCeX OopraHudeckux BeuiecTB. CoaepskaHuEe TBEPABIX BEIIECTB B CMECH
CBSI3YIOLIET0 U3MEPsUIH, pacrpenessisi o0pa3er] CMeCH CBSI3YOLIero (OKOJIO 2 T) MO MPOLIEAIEMY
TEpMOOOPabOTKY NUCKY M3 KaMEHHOW BaThl B KOHTEHHepe U3 OJIOBSIHHON ¢oneru. Maccy

KOHTeIHepa U3 OJIOBSIHHOU (DOJIbIH, COAEpPIKAIEero QUCK U3 KAMEHHOW BaThl, B3BEIIUBAJIH JI0 U
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cpasy mocie nobaeneHus cMecu cpssyromero. OdecneunBany 1Ba TaKUX AMCKa U3 KAMEHHOW
BaThl, HAMOJIHEHHBIX CMECBHIO CBS3YIOINEro, B KOHTEHHEpax W3 OJIOBSIHHOH (OJIBIU, KOTOpbIE
3areM HarpeBanu npu 200°C B teuenue 1 uaca. Ilocne oxnaxkneHus U BbLIEP>KUBAHUS TPU
KOMHATHOH TeMriepatype B TeueHue 10 MUHYT 0Opa3Libl B3BELINBAIN 1 ONPEAEIISUIN COAEPIKaHUE
TBEP/IbIX BELIECTB CBA3YIOIIETO KaK CpeHee U3 ABYX Pe3yJIbTaTOB.

Ecnu He yka3aHO MHOe, CleNyIOIHUe peareHThl UCIOIb30BAN B TOM BHUJE, B KAKOM OHH
ObLIU TIOJTYYEHBI:

Jlurana UPM BioPiva 100: kpadr-nurauH, npepocraBieHHbii kommnanuein UPM kak
BioPival00™ B Buie CyXOro moporka.

II3I" 200: mpenocraBiseMerii Sigma-Aldrich, anst ynpomeHust cuurtancs 0€3BOAHBIM U
HCIIOJIb30BAICS KaK TaAKOBOM.

Primid XL552: ruppokcHankmIaMHIHBIA CIIWBAIOIIMNA areHT, nocTtaBisieMblii EMS-
CHEMIE AG.

Momentive VS142: Silquest® VS-142 mnpencrasnisier co0Oil BOAHBIH OJIHTOMEPHBIH
aMHMHOIIMAH, NPEeNOCTaBIsIEMblii KoMIanueii Momentive.

ITosnyueHnne cmMoJbl, cogepsKamieil OKMCIeHHbIH aMmMuakoM JuriuH (AOL).

B peaxTop oobpemom 6000 i 3arpyskanu 3267 kr Boabl, a 3aTeM 287 KI aMMHAuYHOH BOZBI
(24,7%). 3atem memnenno nodasismu 1531 kr muranaa UPM BioPiva 100 B Teyenue nepuona
Bpemenu oT 30 go 45 munyT. Cmech HarpeBanu A0 40°C u BblAEp:KUBAIU TPU 3TOU
Temreparype B TeueHue | dyaca. Uepe3 1 uyac mposepsuin Ha HEPACTBOPUMBINA JIUTHUH. JTO
MOXKHO CZeNiaTh, MPOBEPHUB PACTBOP HA CTEKJISHHOHM IJIACTHHE WM Ha npubope Xermasa.
HepacTBopuMBlIil TUrHUH BUJIEH B BUJI€ MEJIKUX YacCTHULl B KOPUYHEBOM cBsizyromeM. Ha cranuun
PacTBOPEHHSI PACTBOP JIMTHUHA H3MEHUT LBET C KOPHYHEBOIO Ha OJIECTSINNN YEPHBIH.

[Tocne mMONHOrO pPAacTBOPEHHsI JUTHUHA A00aBMsUIM | JMTP MEHOracsiiero areHTa
(Skumdamper 11-10 or NCA-Verodan). TemnepaTypy napTun noaaepsxupaiu Ha yposae 40°C.

3arem Haumnamu nodasnenue 307,5 kr 35% mnepokcuna Bogopona. Ilepokcun Bogopona
no3upoBau co ckopoctbio 200-300 51/4. [TepByro NMOJOBUHY NIEPOKCHIA BOIOPOAA OOABIISLIU CO
ckopocThio 200 51/9, mocie 4ero CKOpOCTh JO3UPOBAHUS yBenuIuBai 10 300 n/4.

Bo Bpemst noOaBieHus MEpOKCHIA BOXOPONA TEMIIEPATypy B PEAKLHUOHHON CMECH
KOHTPOJIMPOBAJIH ITyTEM HarpeBaHUs WIH OXJKICHUS TAKUM 00pa3oM, 4ToObI ObLIa JOCTUTHY T
KOHeuHas TemnepaTypa peakuuu 65°C.

ITocne 15 mun peakuuu npu 65°C peakLIMOHHYIO CMECH OXJIAXAAJIU 10 TeMIIepaTypbl
Hwke 50°C. Takum oOpazom momydvanu cmody, umeromyro 3Hadenne COOH 1,2 mmons/r
TBEP/bIX BELIECTB.

OxoHuaTeIbHOE MOJIY4Y€HHE CBA3YHOLIEIO (HCOTBCpDK}leHHaH KOMIIO3ULIUA
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CBSI3YIOLEro, MPUIOAHASL /ISl M3TOTOBJIEHHS] HM3Ae/]HUsi U3 MHHEPAJIbHOI0 BOJIOKHA IO
u300peTeHn10)

W3 BeimeynomsiayTol cmoibsl AOL nonywanu cBsizyromee mytem nodasienus 270 kr
noymyTineHraukons 200 (IT3I 200) u 433 kr 31%-noro pacreopa Primid XL-552 B Boze.

AHanu3 KOHEYHOTO CBSI3YIOIIETO MOKA3aJl CIEAYIOINE PEe3YJIbTaThl

Copnep:xanue TBepabIx BeuecTs: 18,9%

pH: 9,7

Bszkocts: 25,5 Mlla-c

ITnotHOCTH: 1,066 K1/

CpaBHurtenbHbIH npumep 3

OT0  cBsBylollee  mpeAcTaBiseT  coboit  peHoNpOpMATBAETHAHYID  CMOJY,
mMoauduuupoBaHHyo MoueBrHOH, PUF-pe3o.

®deHonpopMANBACTHAHYIO CMOJy TOJNyYadd MyTeM peakiuuu 37%-HOro BOIHOTO
pactBopa ¢opmanbreruna (606 kr) u ¢enona (189 kr) B mpucyrcrBum 46%-HOrO BOZHOTO
pacTBopa rumpokcuaa kanmus (25,5 kr) npu Temmneparype peakuun 84°C ¢ mpenmecTByromei
CKOpocThIO Harpesa npumepHo 1°C B munyTy. Peakuuto npogomkamu npu 84°C 10 1OCTHKEHUS
KHUCJIOTOYCTOMYMBOCTH CMOJIbI, paBHOW 4, W TipeBpalueHust Oosblueil dactu (eHona. 3arem
no0aBysu MoueBHHY (241 Kr) U CMeCh OXJIaXKIaJIH.

KucnoroycroiunBocts (AT) BbIpakaeT KOJUYECTBO pa3, Ha KOTOPOE HaHHBIH 0ObeM
CBSIBYIOIEro MOXeT ObITh pa3daBieH KHUCIOTOH Oe3 mNOMyTHeHHss cMecH (CBs3yroLiee
ocaxxaaercs). CepHyIO0 KHCIOTY HCIOJb30BAJIM Uil ONpENeseHUs] KPUTEpUs OCTAHOBKH IIPH
MIPOU3BOJCTBE CBS3YIOLIEr0, M KHCJIOTOYCTOMYMBOCTh HHXKE 4 yKa3blBa€T Ha 3aBepLICHHE
peaKIy CBSI3YIOIIETO.

Jnst usmepenuss AT TOTOBMIIM THTPYIOLIMH PacTBOP MyTeM paszOamiieHust 2,5 MJI KOHLI.
cepHoOil kucaoTel (>99 %) 1 1 MOHOOOMEHHOU BOIBL. 3aTeM 5 MJI HUCCIIENYEMOro CBS3YIOIIEro
TUTPOBAJIM NPH KOMHATHOW TEMIIEPAType STUM THUTPYIOIIMM pPACTBOPOM, MOAAEPIKHBAS MPU
5TOM CBSI3YIOLIEE B JBIDKEHHH IyTEM BCTPSIXUBAHHUS €ro BPYYHYIO, NPU JKEJIAHHH MOKHO
UCNOJIb30BaTh MAarHUTHYIO MeELIAJKy W MAarHUTHYIO Nalouky. TUTpoBaHHE MNpPOAOJLKAIU 0
MOSIBJIEHUS] B CBSI3YIOLIEM JIETKOTO IMOMYTHEHHs, KOTOPOE HE HCue3ajio IMPHU BCTPAXUBAHUU
CBSI3YIOLIETO.

KucnoroycroitunBocts (AT) paccuMThIBamM IMyTEM [ENEHUS KOJUYECTBA KHUCIOTBHI,
UCTIOJIB3y €MOH JJIsI TUTPOBAHUS (MJT), HA 00BEM MPOOBI (MJI):

AT = (ucrionb3yemblii 00beM TuTpanta (mi)) / (00beM mpoOsI (MiT))

Hcnonp3yst mony4deHHYI0 MOIU(UIIMPOBAHHYI0O MOUYEBHHON (peHonpopMalbaeruiHyo

CMOJIy, CBA3YIOLIECC MOJyYaJId ITyTEM I[O6aBJ'IeHI/I$I 25%-HoOro0 BOAHOTrO pactBopa ammuaka (90 n
2
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u cynbgarta ammonus (13,2 kr) ¢ mocnenyrouieit Bonoit (1300 kr).

K BrimeykazanHoii cmecu nodasisun 18% mexctpossl (127,5 xr) B mepecyere Ha Cyxoe
BEIIIECTBO BBILIEYTIOMSHYTOIO CBS3YIOLIETO U IEKCTPO3bI.

3aTeM U3MEpSIN COAEp KaHUE TBEPAbIX BELIECTB CBSA3YIOLIErO, KaK OMHCAHO BBIIIE, U
cMech pa30aBIsiiii HEOOXOAUMBIM KOJTMYECTBOM BOABI M CHJIAHA JUII MEXaHUYECKUX U3MEPEHHUIL.

H3roraBnuBaiy U3€NMs U3 MUHEPAIBHOTO BOJIOKHA B (hopMe ceKuu TpyObl TONIIMHON
40 mm (BHyTpeHHUi muamerp 219 mm), miorHocTeio 100 kr/mM® u LOI 3,1%. Hcnonb3osanu
OOIIENMPHUHATBIA CHOCO0 MPOM3BOACTBA M3IENUST U3 MHUHEPAJbHOTO BOJIOKHA, KAaK H3JI0KEHO
BBILIE B OTTMCAHHH.

ITonyyeHnHoe wu3genue W3 MHUHEPAJIbHOIO BOJIOKHA WCMBITHIBAIM, Kak OIMMCAHO B
IIporokone II. PesynbraTel npusenens! B Tadmuie B Hike.

CpasHurtenbHbIi npumep 4

OT0  cBsBywolmee  mpeAcTaBisieT  cobol  peHOoNPpOpMaNTBIESTHAHYID  CMOIY,
mMoauduuupoBaHHyo MoueBnHOH, PUF-pe3o.

®deHonpopMANBACTHAHYIO CMOJy TOJNy4Yadd MyTeM peakuuu 37%-HOro BOIHOTO
pactBopa ¢opmanbaeruna (606 kr) u ¢enona (189 kr) B mpucyrcrBum 46%-HOrOo BOZHOTO
pacTBopa rumpokcuaa kamus (25,5 kr) npu Temmneparype peakiuu 84°C ¢ mpenmecTByromei
CKOpOCThIO Harpesa npumepHo 1°C B munyTy. Peakuuto npogomkanu npu 84°C 10 1OCTHKEHUS
KHUCJIOTOYCTOMYMBOCTH CMOJIBI, paBHOW 4, W TpeBpalueHust Oosblueil yactu (enona. 3arem
nobasnsnu MoueBUHY (241 Kr) U cMech OXJIaXIaIH.

Kucnoroycroitunocts (AT) BbIpaskaeT KOJUYECTBO a3, Ha KOTOPOE MAHHBIH 0O0beM
CBSI3YIOIIETO MOXKET ObITh pa30aBieH KUCJIOTOH 0e3 MOMyTHEHHs CMecH (CBs3yrollee
ocaxxnaercsi). CepHYI KHCIOTY HCHOJBb30BAIM Il ONPENEeIeHUs] KPUTEPHUs OCTAHOBKH IPH
MIPOU3BOJCTBE CBS3YIOLIEr0, M KHUCIOTOYCTOMYMBOCTL HIDKE 4 yKas3blBaeT Ha 3aBeplICHUE
peaxIu CBSI3YIOIIETO.

Jnst usmepenuss AT TOTOBUIIM THTPYIOLIMK PacTBOp MyTeM paszdaBiieHust 2,5 MJI KOHII
cepHoOil kucnoTel (>99 %) 1 1 MOHOOOMEHHOU BOIBL 3aTeM 5 MJI HUCCIIENYEeMOro CBS3YIOIIEro
TUTPOBAJIM NPH KOMHATHOW TEMIIEPATYpPEe STUM TUTPYIOIIUM PACTBOPOM, MOIAEPKUBAs TPHU
5TOM CBSI3YIOLIEE B JBIDKEHHM IyTEM BCTPSIXUBAHHUS €ro BPYYHYIO, NPU JKEIAHHH MOXKHO
UCNOJIb30BaTh MAarHUTHYIO MeELIAJKy W MarHUTHYIO Nanouky. TuUTpoBaHuE NpPOAOJKAIU 0
MOSIBJIEHUSI B CBSI3YIOLIEM JIETKOrO IMOMYTHEHHUs, KOTOpOE€ He HCuUe3aJo MPU BCTPSAXUBAHUU
CBSI3YIOLIETO.

Kucnoroycroitunocts (AT) paccuMThIBaIM IMyTE€M JEJNEHUS KOJUYECTBA KHUCIOTBHI,
UCTIOJIB3y eMOH JJIsi TUTPOBAHUS (MJ1), HA 00BeM mPoObI (Mi1):

AT = (ucnionb3yemblit 00beM TuTpanta (mi)) / (00bem mpoOsI (Mi1))
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Hcnonp3yst mony4deHHYI0 MOAU(UIIMPOBAHHYIO MOYEBHUHON (peHonpopManbaeruiHyo
CMOJTy, CBSI3YIOIIEee Oy vaau myTeM nodasneHus 25%-Horo BOJHOro pacteopa ammuaka (90 i)
u cynbgarta ammonus (13,2 kr) ¢ nocnenyrouieit Bonoit (1300 kr).

K Brimeykaszannoii cmecu nodasisun 18% nexctpossl (127,5 xr) B mepecdere Ha cyxoe
BEILIIECTBO BBILIEYIIOMSHYTOIO CBSI3YIOLIETO U JEKCTPO3bI.

3areM H3MEpsUIM CONEep KaHHe TBEPJbIX BELIECTB CBS3YIOLIEro, Kak OMHCAHO BbIIIE, U
cMech paz0aBJsIi HEOOXOAMMBIM KOJMUYECTBOM BOZBI M CHJIAHA JIJIsl MEXaHUYECKUX H3MEPEHHI.

UsrotaBnuBamy wu3genusi W3 MHUHEPAJIbHOTO BOJIOKHa B (JOpME NPOIIMBHOIO Marta
tonmuHo# 100 MM, mnotHOCTHIO 100 Kr/M® 1 LOI 0,3%. Micronbs30Banu o0MmenpHHATHIH CIIocod
MIPOU3BOCTBA U3/ U3 MUHEPAIBbHOTO BOJIOKHA, KaK U3JI0KEHO BBILIE B ONHUCAHUU.

ITonyyeHHoe wu3Aenue M3 MHUHEPAIbHOIO BOJIOKHA MWCIBITBIBAM, KaK OIHCAaHO B
ITporokorne II. Pesynbrarsl mpuseneHs! B Tadbnuie B Huke.

IIpumep 3

B peaxTop o6pemom 6000 i 3arpyskanu 3267 Kr Bozbl, a 3ateM 861 Kr aMMHAvHOM BOJBI
(24,7%). 3atem memnenno nodasinsmu 1531 kr muranaa UPM BioPiva 100 B Teyenue mepuoaa
BpemeHu oT 30 mo 45 muHyT. Cmech HarpeBanu a0 40°C U BblAep:KUBAIU IPU 3TOU
TeMrepatrype B TeueHue | uaca. Uepes 1 uac mpoBepsiiM Ha HEPACTBOPUMBIM JIMTHUH. JTO
MOXKHO CZeNiaTh, NMPOBEPHB PACTBOP Ha CTEKJSTHHOW IUIACTHMHE WM Ha npudope Xermasa.
HepactBopuMmBlil TUTHUH BUAEH B BUAE MEJKHUX YaCTUL B KOPUUHEBOM cBszyroieM. Ha craguu
PacTBOPEHMSI PACTBOP JIMTHUHA U3MEHUT LIBET C KOPUYHEBOI'O Ha OJIECTSIIIUI YepHBIH.

ITocne TMOMHOrO pacTBOPEHMs JIMTHUHA AOOABISIM 1 JIUTP MEHOracsiero areHra
(Skumdamper 11-10 or NCA-Verodan). Temnepatypy napTuu nojaep;kusanu Ha yposse 40°C.

3arem HaumHamu nodasnenue 307,5 kr 35% nepokcuna Bogopona. Ilepokcun Bogopoaa
no3upoBau ¢o ckopoctbio 200-300 /4. [TepByro NMOJOBUHY NTEPOKCHUIA BOAOPOAA 1OOABIISIIU CO
ckopocThio 200 /9, mocie 4ero CKOpOCTb JO3UPOBAHUS yBemUIuBaiIu 10 300 n/4.

Bo Bpemss noOaBieHus MEpOKCHIA BOXOPONA TEMIIEPATypy B PEAKLHUOHHOH CMECH
KOHTPOJIMPOBAJIH ITyTEM HAarpeBaHUs MM OXJIAKIACHUS TAKUM 00pa30M, 4TOOBI ObLIa TOCTUTHY T
KOHeuHas TemnepaTypa peakuuu 65°C.

ITocne 15 mun peakuuu npu 65°C peakLIMOHHYIO CMECh OXJIAXAAJIU 10 TeMIlepaTypbl
Hiwke 50°C. Takum oOpasom monyuanu cmoiy, umeromyro 3HaueHne COOH 1,1 mmons/r
TBEPABbIX BELIECTB.

OxoHuaTe/IbHOE MOJYy4YeHHEe CBSI3YIOIIero

W3 BeimeynomsiayTol cmonbl AOL monywanu ces3yromee nytem noOasineHust 270 kr
noymTinieHrkodst 200 u 396 kr 31%-noro pacteopa Primid XL-552 B Boze.

AHaM3 KOHEYHOI'O CBA3YHOLICTO MOKa3aJj CJICAYOIIUE PE3YJIbTAaThl
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Conepsxanue TBepAbIX BewecTs: 18,9%

pH: 10,2

Bszkocts: 25,5 mlla-c

ITnotHocTh: 1,066 KI/n

W3roraBnuBanu W3AENMS W3 MHHEPAIBHOTO BOJIOKHA B (OpMEe MpPOIIMBHOTO Mata
TonmuHoit 80 MM, motHocThio 100 kr/M* 1 LOI 0,3%. Ucnonb3osany oOMENpUHSTHIN crocod
MIPOU3BOACTBA U3ENHS U3 MUHEPAIbHOTO BOJIOKHA, KaK U3JI0’KEHO BbILIE B ONMMUCAHUMU.

[lonyueHHOe wu3menMe W3 MUHEPAIbHOIO BOJIOKHA MWCHBITHIBAIM, Kak OINHCAHO B
ITporokose II. Pesynbrarsl mpuseneHs! B Tadbnuie B Huke.

Tepmunueckue BblAeJIeHHS 10 TPUMEPY 3 M CPABHUTENbHBIM IpuMepam 3 u 4

Hspenns u3 MUHEpaNIbHOIO BOJIOKHA MO MPUMEPY 3 U CPaBHUTEIBHBIM npumepam 3 u 4
UCTIBITBIBAJIM HA MX XaPaKTEPUCTUKH BbIAeNeHHs A nzonuanoBoi kucinotel (ICA), NH3;, HCN
npu Ttemneparypax 250°C, 350°C, 450°C u 600°C, COOTBETCTBEHHO, B COOTBETCTBUU C
IIporokosiom I, onrcaHHBIM BBILIE.

PesynbraTel moka3aHbl B crenyromeii Tadnnne B. IlpuBeneHHbIe BBIXOAHBIE 3HAYCHHS
NPEACTABISIIOT COOOH yCpeIHEHHBbIE BBIIETICHUS OTACIBbHBIX COEAMHEHWH B MKI Ha TIpPaMM

obpasua (Mkr /T obpasna).

Tabnuua B
Temme- ITpumep ICA HCN
parypa (Mkr/r obpasua) (Mkr/r o6pasua)
250°C Cpass. p. 3 977 135
350°C Cpass. p. 3 2139 575
450°C Cpass. mp. 3 2751 972
600°C Cpass. mp. 3 1175 396
250°C Cpass. mp. 4 306 13
350°C Cpass. mp. 4 542 106
450°C Cpasu. oip. 4 420 85
600°C Cpass. mp. 4 331 61
250°C TIpumep 3 0 3
350°C TIpumep 3 35 39
450°C TIpumep 3 32 43
600°C TIpumep 3 39 23
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bpun mosy4yeHbl 3HaUYE€HUS BBIAEICHUN U1 3 MOABEPrHYTBHIX WUCHBITAHUIO HU3AEIUN U3
MHUHEPAJIbHON BaThI, YTO MO3BOJWIO PAHXXMPOBATH OOIINE BBIACIEHNUS U3 CHCTEM OTHOCHUTENBHO
Apyr Apyra.

B nenom, oOuiye BbiieneHUs U3 U3AEIHS 110 CPABHUTEIBHOMY NPUMEPY 3 3HAUUTENBHO
BBIIIE, YeM U3 H3JENUs 10 CPABHUTEIBHOMY INpHMepy 4 U OCOOEHHO 4eM M3 M3JENHs I0
npumepy 3.

U3 pe3ynbTaToOB BHIHO, UYTO M3J€NIHE 10 CPABHUTEIBHOMY IMPUMEPY 3 IEMOHCTPHUPYET
camblli BbICOKHIH ypoBeHb BbiaensseMbix coenuHeHuii (ICA u HCN), koTopblii moykeH
paccMaTpuBaThCsl B COOTBETCTBUM CO CpPaBHUTEIbHO BBICOKMM cozaepxkanueM LOI B
UCTIBITY€MOM U3JIEIIUU.

Cymmapnsie Beigenennst ICA u HCN sBisitorcest Bee emme 6oJiee BBICOKMMHU B H3/IEJIHHU T10
CPaBHUTEIBPHOMY TpHUMEpPy 4, 4eM B H3IEIUSIX MO MpuUMepaM 3, Nake HECMOTPSl Ha TO, 4YTO
conepskanue LOI siBsieTcst oquHAKOBBIM AJisT OO0HX.

HcnpiTaHue HA MAKCUMAJIBHYIO Pa004yI0 TeMIlepaTypy u3leus no npumepy 3

CaolicTBa u3menus MNo MpuMepy 3 TECTUPOBAJIM B COOTBETCTBUU CO CIENYIOLIUM
METOZIOM UCIBITAHUN: UCTIBITAHUE TUTUTHI MTPH MAKCUMaJIbHOM pabodeil Temmnepatype; EN 14706:
2012 pnsa pemMOHCTpaUMM TEPMOCTOMKOCTHM IIPU  BBICOKHX TeMIeparypax U3NeNud U3
MHUHEepaJbHON BaThl. M3nenne ObUIo MoiBeprHyTO HCIBITAHUSA OOJIbIE OHOTO pasa.

H3mepeHHOe 3HaUEHHEe MaKCHUMaJIbHOI pabouell TeMmnepaTypsl A U3AEIHs 10 IPUMEPY
3 cocraBuino ST(+) = 660°C +10°C. 3HaueHHEe COOTBETCTBYET BLIOPAHHOW TeMmIieparype

ucneitanus ST(+) = 660°C.
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®OPMYVYJIA H30BPETEHUA

1. Hspnenne w3 MHUHEPAIbHOTO BOJIOKHA, COAEPIKALee MHHEpAJIbHbIE BOJIOKHA,
CBSI3aHHBIE OTBEPKACHHON KOMITO3ULIMEN CBSI3YIOLIErO, IIPU 3TOM HEOTBEPKAEHHAs KOMIIO3ULUS
CBSI3YIOILErO CONEPKUT OAMH WM Oojiee OKMCIEHHBIX JIMTHUHOB, IPU 3TOM IPU HarpeBaHUU
U311l U3 MUHEPAJIBHOIO BOJIOKHA, COAEPIKALEro OTBEPKACHHYI0 KOMIIO3ULIUIO CBSI3YIOLIETO,
no temrnepatypsl 600°C B oTxopsiieM rase Bbiaensercss Menee 1500 yacreli Ha MIJUTHOH (ppm)
u3onuanoBoit kucinotel (ICA) Ha rpaMM TBEPAOTO COAEPKHUMOIO B CEKYH/Y.

2. Hspnenne n3 MUHEpANIBbHOrO BOJIOKHA MO M. 1, oTinyaromeecs TeM, 4YTO IpPH
HarpeBaHUM M3AeNus U3 MUHEpPajJbHOrO BOJOKHA A0 TeMmmepatypbl 600°C B oTxopsleM rase
BoIessiercss Mmenee 1000 ppm usornuanoBoi kuciaotel (ICA) Ha rpaMM TBEPIOTO COAEPIKUMOTO B
CeKyHAy, MPEeaNnoYTHTEIbHO MeHee 750 ppm uzormanoBoi kuciotsl (ICA) Ha rpamMm TBEpIOTO
COZIEPKUMOTO B CEKYH]Y.

3. Hspenne U3 MUHEPAIBHOrO BOJOKHA MO M. 1 miM m. 2, KOTOpOE MPEACTaBisieT
co0OH TeTION30IIALMOHHOE H3/1eTIHE.

4. Wznenve n3 MUHEPAJIBHOIO BOJIOKHA I10 JIFOOOMY U3 MPEAIIECTBYIOIIHUX MYHKTOB,
OTJIMYAIOINEECs] TEM, YTO M3JEeNINe U3 MHUHEPAJbHOTO BOJIOKHA UMeeT (OopMy MpenBapUTEIBHO
c(OpMHPOBAHHOMN CEKIIUH TPYOBbI, MPOIINBHOTO MaTa WX TUIATHL.

5. Wznenve n3 MHUHEPAJIBbHOIO BOJOKHA M0 JIOOOMY U3 MPEAIIECTBYIOLUINX ITyHKTOB,
OTJIMYAKOLIEECS] TEM, YTO U3ACJIUE U3 MUHEPAIBHOIO BOJOKHA MMEET TOJNILIUHY B JUANa30HE OT
20 MM 110 500 mm, npeanoutuTeapbHO OT 30 MM 10 300 MM, Takyro kak OoT 50 MM 10 150 Mm.

6. W3nenue 3 MHUHEPAIBbHOTO BOJIOKHA IO JIIOOOMY M3 IPEANIeCTBYIOIINX TyHKTOB,
OTIINYAOLLEECs] TEM, YTO

IPU HarpeBaHUU U3JeNUs W3 MUHEPaJbHOrO BOJIOKHa 10 TeMmmepatypbl 600°C B
OTXOozsIeM rase Bbaensercs meHee 2500 ppm, Takoe kak MeHee 2000 ppm, Takoe Kak MeHee
1500 ppm, NH3 Ha rpaMm TBEpIOTO COAEPKUMOTO B CEKYHY, W/WIH

IpU HarpeBaHUU WU3JeNUs W3 MUHEpPaJbHOrO BOJIOKHAa 10 Temmepatypbl 600°C B
oTxozseMm rase Boaensercs meHee 2000 ppm, Takoe kak MeHee 1500 ppm, Takoe Kak MeHee
1000 ppm, HCN Ha rpaMM TBEpJOro COAEPKUMOTO B CEKYHY.

7. Wznenve U3 MUHEPAIBbHOIO BOJOKHA IO JIOOOMY M3 MPEIIIECTBYIOLINX MMyHKTOB,
B KOTOPOM HEOTBEPKIECHHAsi KOMIIO3ULIUS CBSI3YIOLIErO COACPKUT:

- KOMITOHEHT (1) B popme omHOTro min O60iee OKUCICHHBIX JINTHUHOB;

- KOMIIOHEHT (i1) B (hopMe OIHOTO mWin O0Jiee CITUBAIOIINX areHTOB,

- HeoOs13aTeTbHO KOMIIOHEHT (111) B opme ogHOTO mitn OoJjiee miacTU(PUKATOPOB.

8. Wznenve U3 MUHEPAIBHOrO BOJIOKHA I10 JIFOOOMY U3 MPEAIIECTBYIOIIUX MYHKTOB,

B KOTOPOM OAWH HJIU 0oJiee OKHUCIIEHHBIX JTUTHUHOB NpeaACTaBJISAIOT coboii MMPOAYKTBI OKHUCJICHUS
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JMTHUHA, BBIOPAHHOTO W3 TPYIIIBIL, COCTOALIEH W3 Kpa(T-JTUTHUHOB, HATPOHHBIX JINTHHUHOB,
JMTHOCYJIb()OHATHBIX JINTHUHOB, OPraHOCOJbBEHTHBIX JIMTHUHOB, JIMTHUHOB, O0pa3yIOIINXCS B
nporeccax OMOJOrHUeCcKOl mepepadoTKH JIMTHOLEIUTIOJIO3HOTO ChIPbs, WM JIFOOOM UX CMECH.

9. W3nenve U3 MUHEPAJIBbHOrO BOJOKHA M0 JIOOOMY U3 NPEAIIECTBYIOUINX MyHKTOB,
B KOTOPOM OJMH WM OoJiee OKHCIEHHBIX JIMTHHHOB HAaxXoAsTCs B (hopMe OmHOro wmim Oojee
OKHCJICHHBIX aMMHUAKOM JUTHUHOB (AOL).

10.  Hzpenue U3 MUHEPATHLHOTO BOJOKHA IO JIIOOOMY U3 MPEAIIECTBYIOLINX MyHKTOB,
B KOTOPOM OJMH WK 0Ojiee OKHMCJCHHBIX JIMTHUHOB MMEIOT COAEp)KaHWe Tpymmn KapOOHOBOH
kucyioTel oT 0,05 mo 10 mmonb/r, Takoe kak ot 0,1 mo 5 mMmons/r, Takoe kak ot 0,20 mo 1,5
MMOJIB/T, Takoe kak oT 0,40 no 1,2 mmons/T, Takoe kak ot 0,45 mo 1,0 MMoJIB/T, B pacueTe Ha
CYXYI0 MaccCy OTHOTO WJIH 00Jiee OKUCIEHHBIX JJUTHIHHOB.

11.  Uzpmenue W3 MHHEPAJBHOIO BOJIOKHA 1O Jrodomy u3 mm. 7-10, B KOTOpoMm
KOMTIOHEHT (11) HaxoauTcst B hopMe OTHOTO WitH 0oJiee CIMUBAIONINX ar€HTOB, BEIOPAHHBIX M3

a) OeTa-TuIPOKCHANIKMIIAMUIHBIX ~ CIIMBAIOIINX AreHTOB H/WIM  OKCAa30JMHOBBIX
CIIMBAIOIINX are€HTOB, W/WIH

b) MHOTO(QYHKIIMOHAJIBHBIX OPTaHMYECKUX AaMHHOB, TAaKHUX KakK aJKaHOJAMUH,
IMaMUHOB, TAKMX KaK F'€KCaMETHIIIMAMUH, TPUAMHHOB, 1/

c) SMOKCUAMPOBAHHOTO Macja Ha OCHOBE TPUIJIHLEPHIA >XUPHOW KHCIOTBI HIIH
OHOro Miu Oojiee TMOKMX OJMIOMEPOB MIIHM TOJIMMEPOB, TAKMX KaK aKPUJIOBBIM IMOJUMEp C
HI3KOHN Tg, Takux Kak BUHWJIOBBIN mojuMmep ¢ HU3kol Tg, Takux kak nonuddup ¢ Hu3koil T,
KOTOpBIE  COAEPKaT  PEaKIMOHHOCHOCOOHblE  (DYHKIMOHAJbHbIE TPYIIBL, TaKHE Kak
KapOOAMMMHIHbBIE TPYIIBI, TaKHe KaK AHTUAPHIAHBIE TPYIIbI, TaKHE KaK OKCA30JIMHOBBIE
TPYIIIBL, TAKHE KAK aMUHOTPYIIIbI, TAKHE KaK STTOKCUTPYIIIbI, W/ UIN

d) MOJIEKYJIbI, UMeOIIel 3 miu O0Jiee SMOKCUTpy I, W/ Win

e) OIHOTO HWJTK 0OJiee CIIMBAIOIIMX areHTOB, BHIOPAHHBIX M3 IPYMIIbI, COCTOSIICH M3
NOJIMA THJIEHUMHIHA, TTOJIMBUHWIAMHUHA, )KUPHBIX AMHHOB; /T

f) OITHOTO WJTH O0Jiee CIIMBAIOIINX areHTOB B (JOPME JKUPHBIX AMUAOB; W/HITH

g) OIHOTO MJIH OoJiee CUIMBAIOIIUX areHTOB, BEIOPAHHBIX U3 TPYIIIBI, COCTOSIIEH U3
IMMETOKCHITAHAJIS, TJIMKOJIEBOTO JIbJIETUAA, TIIMOKCAJIeBOI KUCIOTHI, W/WIN

h) OIHOTO WK OoJiee CIIMBAIOININX AreHTOB, BBIOPAHHBIX W3 MOJU3(UPIIOIHUOIIOB,
TaKWX KaK MMOJIMKANPOIAKTOH, W/UIIH

1) OIHOTO MJIM OOJiee CUIMBAIOIINX areHTOB, BHIOPAHHBIX U3 TPYIIIBI, COCTOSIIEH U3
Kpaxmaja, MOIH(pUIPOBAHHOTO Kpaxmaa, kapookcumermnieutoio3sl (CMC); w/umm

j) OmHOro wiM Oojiee CINMBAIOLIMX areHToB B ¢opMe anudaTu4ecKux

MHOTO(YHKIIMOHAIBbHBIX KapOOAUUMUIOB; 1/HITN
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k) OIHOTO W 0OJiee CLIMBAIOIINX areHTOB, BHIOPAHHBIX M3 CIIHMBAOLINX AareHTOB
Ha  OCHOBE MeJIaMUHa, TaKUX KaK  CIOMBAIOLINE areHTbl ~ Ha  OCHOBE
rexkcakuc(merunmerokcu)menamuaa (HMMM).

12, Hzpenue w3 MHHEpPAJBbHOIO BOJIOKHA 1O JroOoMmy u3 mm. 7-11, B koTOpom
KOMIOHEHT (iil) COHepPKUTCS B HEOTBEPKACHHOH KOMIO3MLIMU CBS3YIOLIErO B (hOpME OIHOTO
wn Oonee TIacTU(UKATOPOB, BBIOPAHHBIX W3 TPYIIIBI, COCTOALIEH U3 MOJU3TUIIEHIIIUKOIEH,
3(pUPOB MOJMAITHICHIJIMKONS, NOMMA(QUPOB, THAPOTEHU3UPOBAHHBIX CaxapoB, (TanaToB W/WUIH
KHCJIOT, TaKMX KaK aJWIHHOBAs KHUCJOTA, BAHWJIMHOBAS KHCJIOTA, MOJIOYHAS KHCJIOTAa /WM
(epysioBasi KUCIIOTA, AKPUJIOBBIX MOJUMEPOB, TMOJUBHHUIOBOIO CIHPTA, MOJUYPETAHOBBIX
AMCIIepCHi, 3TUJIeHKapOOHaTa, MpONMUIeHKapOOHATa, JIAKTOHOB, JIAKTaMOB, JIAKTHJOB,
AKPUJIOBBIX MOJUMEPOB CO CBOOOAHBIMH KapOOKCUTPYNNaMH W/WIIKM  MOJIUYPETAHOBBIX
AHCTIEPCUI CO CBOOOIHBIMH KapOOKCUTPYITIIAMH, H/HITH

- omHOro uian Oosiee TUIACTH(HUKATOPOB, BBIOPAHHBIX M3 TPYMIIbI, COCTOSINEH U3
JKUPHBIX CITUPTOB, OTHOATOMHBIX CIIUPTOB, TAKUX KaK MEHTAHOJ, CTEAPUIIOBbIN CIIUPT; W/ UK

- omHOro uiau Oosiee TUIACTH(HUKATOPOB, BBIOPAHHBIX M3 TPYIIIbL, COCTOSIIEH H3
AJIKOKCHJIATOB, TAaKMX KaK OSTOKCWJIATBl, TaKWe KaK OTOKCHIAThl OyTaHOJa, TaKkue Kak
Oy TOKCUTPUTIIUKOJb;, W/ WITH

- onHoro wiu 6ojee mIacTuGuKaTopoB B popme MPOMHISHTIUKOICH; W/ UTH

- onHOro minu Oojiee MIACTU(PUKATOPOB B (HOpME CIOXKHBIX TIHKOJEBBIX 3(PHUPOB;
u/unm

- ogHoro wm Oojyee MIACTH(GUKATOPOB, BBIOPAHHBIX M3 TPYMIbI, COCTOSIIEH M3
aIMIIUHATOB, AaleTaTOB, OEH30aTOB, LUKJIOOEH30aTOB, LMUTPATOB, CTEApaToB, COpOATOB,
ceOalMHATOB, a3eJIaTOB, OyTUPATOB, BaJIePaTOB, U/UITH

- OIHOTO Wi Oojee MIacTU(UKATOPOB, BBIOPAHHBIX W3 TPYMIbI, COCTOSIICH H3
MPOU3BOAHBIX (PEHOJNA, TAKUX KaK aJKHJI- WK aprii3aMeliieHHble (eHOJIbI, W/ Min

- omHOro wiam Oosiee TUIACTH(PHUKATOPOB, BBIOPAHHBIX M3 TPYMIIbI, COCTOSIIEH U3
CUJIAHOJIOB, CHJIOKCAHOB; H/HJTH

- ogHoro wiu Oojiee MIACTH(HUKATOPOB, BHIOPAHHBIX M3 TPYMIbI, COCTOSINEH M3
CyJb(aTOB, TAaKUX KaK alKWICYJIb(aThl, CyJNb()OHATOB, TaKWX KaK aJKWJIAPUJIICYJb(OHATHI,
TaKUX KaK aJKHI, W/

- cyibpoHaToB, pocdaros, Takux kak TpunoanpocharTer;, n/nmm

- onHOTOo Miu Ooee racTu(uKaTopoB B (hOpMe THAPOKCUKUCIIOT, W/ WITH

- omHoro win Oosiee MIacTU(PHUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSLICH U3
MOHOMEPHBIX aMHU/IOB, TAKHX KaK aleTaMHbl, O€H3aMUABL, aMUIbl JKUPHBIX KUCIOT, TAKHE KaK

aMUJIbI TAJJIOBOTO MAacCia;, W/UjIn
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- onHOro Wi Oonee MiIacTU(PUKATOPOB, BBIOPAHHBIX W3 TPYMIBL, COCTOSIIEH W3
COEIMHEHUI 4eTBEPTUYHOIO aMMOHUH, TaKuX KaK TPUMETUIITJIULIUH,
AMCTeApMIITUMETUIIAMMOHHNS XJIOPHUL; W/ UIN

- OHOro Wi Oonee MIacTU(PUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH W3
PAaCTUTEJIBHBIX MAces, TAKUX KaK KaCTOPOBOE MAcJio, MaJIbMOBOE MACIO, JIBHSAHOE MAcio, COEBOe
MAacCJ10, U/Win

- TAJIJIOBOrO Macia, u/uiu

- OHOTO Wi Ooyee MIacTU(PUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH U3
TUAPOTeHU3UPOBAHHBIX MACEJ, AlleTUIIMPOBAHHBIX MACEJT, W/ 1IN

- OomHOro wWin Ooyiee IMIACTU(PUKATOPOB, BBIOPAHHBIX W3 METHJIOBBIX 3(HpOB
KHUCJIOTBIL, W/UIH

- omHOro uiam Oosiee TUIACTH(PHUKATOPOB, BBIOPAHHBIX M3 TPYMIIbI, COCTOSIIEH U3
AJIKUJITIOJIUTIIFOKO3UIOB, TIIFOKOHAMHJIOB, aMHHOTJIFOKO3aMHIOB, CIIOXKHBIX 3(UpPOB Caxaposbl,
CIIOKHBIX 3()UPOB coOpOUTaHA; W/ HITH

- omHOro uiamu Oosee TUIACTH(PHUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH W3
TIOJTUATHIICHTJTUKOJIEH, 3(UPOB MOTUITUIICHTJTUKOJIEH.

13.  Hzpenue u3 MHHEPAJIBHOTrO BOJIOKHA MO JIFOOOMY U3 MPEALIECTBYIOIINUX MYHKTOB,
OTJIMYaroLeecss TE€M, 4YTO H3JeNHe W3 MUHEPajJbHOIO BOJIOKHA YAOBJETBOPSET YCIOBUSAM
MakCUMaJbHOW paboueil Temmeparypsl, cocTaBjsiomell 1o MeHbedn wmepe 600°C,
MPEeANOYTUTENBHO MO MeHblned Mepe 650°C B COOTBETCTBUM € METOAOM ONPENEICHUs
MakCHMaJIbHOH pabodueli Temnepartypsl iuthl cornacHo EN 14706: 2012.

14. Uznenve U3 MUHEPAIbHOTO BOJOKHA MO JIIOOOMY U3 MPEAIIECTBYIOMINX MYHKTOB,
B KoTopoM konudecTBo ICA, BrienstoIeecs B OTXOALIEM ra3e U3 U3JeNus U3 MUHEPAIbHOTO
BOJIOKHA, COZEPIKAIero OTBEPKACHHYI KOMITO3ULUIO CBSA3YIOLIEro, H3MEPEHO B COOTBETCTBHUU
¢ [Ipotokonom I, kak U3105K€HO B OITUCAHUM.

15.  Hzpenue U3 MUHEPATHHOIO BOJIOKHA IO JIFOOOMY M3 MPEAIIECTBYIOIIHUX MYHKTOB,
OTJIMYAIOLIUICS TEM, YTO U3JeNIHe U3 MUHEPAJIbHOIO BOJIOKHA HMeeT NOTepH MPpHU NPOKaJIUBaAHUU
(LOI) ot 0,25 1o 6,0%.

16. IIpumeHneHne n3nenus U3 MUHEPAJIbHOTO BOJIOKHA, COAEPIKALIErOo MUHEPAIbHBIE
BOJIOKHA, CBSI3aHHbIE OTBEPXKACHHON KOMIIO3MLIMENH CBSA3YIOINEro, MPUYEM HEOTBEpP KIAEHHAs
KOMITO3UILIUSI CBS3YIOIIETO COAEPKUT OMH WM O OKUCIIEHHBIX JINTHUHOB, TIPH TEMIIEPAType 110
MeHbled mepe 300°C, mpeAnoYTUTENBHO B KaU€CTBE TEIIOU3O0JIALIMOHHOTO U3ENHs, PU 3TOM
HeoOsI3aTeNbHO NP HarpeBaHUU W3JENUs U3 MUHEPAJIbHOTO BOJIOKHA 10 Temnepatypbl 600°C B
orxopsmeM rase Bbigensercss MeHee 1500 ppm wum3onmanoBoit kucnotsl (ICA) Ha rpamm

TBEPAOTO COAEPKUMOTO B CEKYHY.
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17. IIpumenenne no n. 16, oTnMuaromieecss TeM, YTO M3AEIME W3 MHUHEPAIBHOIO
BOJIOKHA IIPUMEHSIOT B KAY€CTBE TETION3OJIALIUN TPYOBL.

18. IIpumenenne no n. 16 wumum n. 17, ornuuaromeecs TeM, 4YTO INPUMEHEHHE
OCYLIECTBJISIETCSl MpU Temmeparype no Menbiuel mepe 400°C, mpenanoyTUTENIbHO O MEHbLIEH
mepe 450°C n/unu no 700°C, umu

U3/ieNre U3 MHUHEPAJIbHOTO BOJIOKHA NPHMEHSIOT B KaueCTBE TEIUIOM3OJSILIUU TPYOBI,
TpyOa SKCIUTyaTHpPyeTCsi TPHU BBICOKHX TEMIepaTypax »SKCIUIyaTalMH, COCTABJISIOLUIMX IO
menbLIeit Mepe 400°C, npennoytuTeabHO Mo MeHbluel Mepe 450°C u/umu no 700°C.

19. IMpumenenre mo m. 17 wiu 18, ornuyaromeecs Tem, 4To TpyOa MpencTaBisieT
co00i MeTaTUYECKYIO TPYOy.

20. IMpumenenwne mo mrodomy u3 mim. 17-19, ornuyaromeecs: TeM, 4TO Cpelia, Takas Kak
ras, map Wiu JKUAKOCTb, TPAHCIIOPTHPYETCS 110 TpyOe.

21. [Tpumenenne mo modOomy w3 mm. 16-20, oTiMYaromeecs TE€M, YTO H3AEIHE U3
MHHEPAJIBbHOTO BOJIOKHA SIBJISIETCS TAKUM, KaK OMpeNesIeHo B Jr000oM u3 mi. 1-15.

22. Crioco0 TpaHCTIOPTHPOBKHU CPEAbl, BKIFOYAOIUN CTaANH, HA KOTOPBIX:

a) NOKPBIBAIOT TPyOy W3IEIHeM H3 MHHEpPAJIbHOTO BOJIOKHA B KadeCTBE
TETUION30JISILUU TPYOBL, U

b) OCYIIECTBIISIIOT TPAHCIIOPTUPOBKY Cpebl O Tpyoe,

IPU 3TOM H3ACJIHE U3 MUHEPAJIbHOIO BOJIOKHA COACPIKUT MHUHEPAJIBbHBIE BOJIOKHA,
CBSI3aHHBIE OTBEPXKACHHOM KOMITO3ULIMEN CBSI3YIOLLEro, IPU 3TOM HEOTBEPKACHHAS KOMITO3ULUS
CBSI3YIOILErO COAEPKUT OAMH WM 00Jiee OKHCIEHHBIX JIMTHUHOB, MIPH 3TOM HEOOSI3aTeNIbHO MPH
HarpeBaHUM HU3JeJIUs U3 MUHEpPaJbHOro BOJIOKHA A0 TeMmmepatypbl 600°C B oTxopsleM rase
BoIzessiercss Mmenee 1500 ppm usornuaHoBoi kuciaothl (ICA) Ha rpaMM TBEPIOTO COAEPIKUMOTO B
CEKyHJY.

23. Crnioco0 1o 1. 22, B KOTOPOM TeMITEpaTypa TPAHCTIOPTHPYEMOM CPebl COCTABJISIET
no menbieii mepe 300°C, npeanourutenbHo Mo MeHbIued Mepe 400°C, nanpumep, 450°C w/mmm
no 700°C.

24. Croco® mo m. 22 wimm m. 23, B KOTOPOM H3JeNIMe W3 MHHEPAJbHOIO BOJIOKHA
SIBJISIETCS TAKUM, KaK OTpeneseHo B irobom u3 mm. 1-15.

25. Tpyba, TmTOKpbITasE W3AETUEM U3 MUHEPAJbHOTO BOJIOKHA B KA4eCTBE
TEIUIOU3OJISIUUY, IPU 3TOM H3AENHE U3 MHUHEPAIBHOIO BOJIOKHA COAEPXKUT MUHEPaIbHBIE
BOJIOKHA, CBSI3aHHBIE OTBEP KACHHOM KOMITO3MLIUEH CBA3YHOLIEro, NMPU 3TOM HEOTBEP>KICHHAs
KOMITO3UILMSI CBSI3YIOIIErO CONEPKUT OAWH WM Oojiee OKHCIIEHHBIX JIMTHUHOB, NIPU 3TOM TIPHU
HeoOsI3aTeIbHOM HarpeBaHUU M3IEIHMs W3 MHUHEPAJbHOrO BOJIOKHA N0 Temneparypsl 600°C B

orxopsueM rase Bbigensercss mMeHee 1500 ppm wuzonmanoBoit kucnorsl (ICA) Ha rpamm
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TBEPAOTO COJAEPKUMOTO B CEKYHY.

26. Tpyba no m. 25, B KOTOpOH H3eNIne U3 MUHEPATbHOTO BOJIOKHA SIBJISIETCSI TAKHM,
KaK OIpeneseHo B Jirooom u3 m. 1-15.

27.  Hspenue M3 MHUHEPANIbHOIO BOJIOKHA, COAEpIKAlllee MUHEpajbHblE BOJOKHA,
CBSI3aHHBIE OTBEP>KJEHHON KOMITO3ULIMEN CBSA3YIOLIETO, IPU 3TOM HEOTBEP:KAECHHAs! KOMIIO3ULIMS
CBSI3YIOILETO COMAEPXKUT OAMH MM OOjee OKUCIEHHBIX JIMTHUHOB, NPU 5TOM IPU HArpeBaHHH
U3IeNNs U3 MUHEPAJIbHOTO BOJIOKHA, CONEPIKALIEro OTBEPKAECHHYIO KOMITIO3ULIUIO CBS3YIOLLIETO,
no temnepartypbl 600°C B oTxomsitnem raze Boiaessiercs Menee 1000 MKT M301IMAaHOBOM KUCIIOTHI
(ICA) na rpamm obpasua.

28. H3znenue u3 MUHEPAJIbHOTO BOJOKHA MO M. 27, OTIMYAKOLIUNICS TE€M, YTO NpHU
HarpeBaHUM HU3JeNus U3 MUHEpPajJbHOrO BOJOKHA A0 TeMmrieparypsl 600°C B oTxopslieM rase
BbIessiercst MeHee 750 Mkr usornmanoBoi kucnotsl (ICA) Ha rpamm obOpasia, Takoe Kak MeHee
500 mkr wmsonmanoBod kucnotbl (ICA) Ha rpamm oOpasma, Takoe kak MeHee 250 MKr
usonuanoBoit kuciotel (ICA) Ha rpamm oOpasma, Takoe kak MeHee 100 MKr W3OIMAHOBOM
kucnotsl (ICA) Ha rpamm oOpasna.

29. H3znenue u3 MUHEPATBbHOrO BOJIOKHA MO M. 27 Wi 1. 28, KOTOpOe MPEACTABIIAET
cO0OH TeTION30IALIMOHHBIN MPOIYKT.

30.  HM3zpgenue M3 MHHEPAJBHOTO BOJOKHA MO JroOoMmy m3 mm. 27-29, oTiauyaroIneecs
TEM, YTO H3J€JIHe M3 MUHEPAJIbHOrO BOJOKHA UMeeT (pOpMY NpeaBapUTENIbHO CPOPMUPOBAHHON
CeKLUH TPyObl, MPOLIMBHOIO MaTa UJIH ILUTUTBI.

31.  H3zngenue M3 MHHEPAJIbHOrO BOJOKHA MO JioOOMy 3 mil. 27-30, OTJaHyaroIneecs
TE€M, YTO U3JeJIe U3 MUHEPAJbHOIO BOJOKHA MMEET TOJIIMHY B auanasoHe ot 20 MM no 500
MM, npeanoyTuTesbHo oT 30 MM 10 300 MM, Takyro kak oT S0 MM 10 150 Mm.

32.  Hszgenue U3 MUHEPAJIBHOTO BOJOKHA MO JroOomy w3 mm. 27-31, oTiauuaroineecs
TE€M, YTO TpPU HarpeBaHUM H3AENUs W3 MHUHEPAJbHOrO BOJIOKHA 10 Temmeparypbl 600°C B
orxopsieM rase Boigensiercst MeHee S00 mxkr HCN Ha rpamm oOpasua, Takoe kak Menee 250 MKr
HCN Ha rpamm obpasna, takoe kak menee 100 mxkr HCN Ha rpamm obpasia, Takoe Kak MeHee
50 mxr HCN Ha rpamm o0pasina.

33.  Hsgenmue W3 MHHEPATBHOrO BOJIOKHA MO JM0OOMy W3 mm. 27-32, B KOTOPOM
HEOTBEP KJIEHHAs KOMIIO3ULIMSI CBSI3YIOIIErO COAEPIKUT:

- KOMITOHEHT (1) B popMe omHOTrO min O60siee OKUCIEHHBIX JINTHUHOB;

- KOMIIOHEHT (i1) B (hopMe OHOTO mWin O0Jiee CITUBAIOIINX areHTOB,

- HeoO0s13aTeIbHO KOMIIOHEHT (111) B popme omHOTO 1itn OoJjiee miacTU(PUKATOPOB.

34.  H3zpenue W3 MUHEPAJbHOTO BOJOKHA MO JOOOMY M3 mm. 27-33, B KOTOPOM OJUH

uinn 0ojiee OKHCJIEHHBIX JIMTHHHOB NpeaACTaBJIAOT coboii NPpOAYKTbI OKHUCJICHUA JIMTHUHA,
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BBIODAHHOIO M3 TPYMIbL, COCTOALIEH W3 KpPaQT-JIMTHUHOB, HATPOHHBIX JIMTHUHOB,
JUTHOCYJIb()OHATHBIX JINTHUHOB, OPTaHOCOJBBEHTHBIX JINTHUHOB, JIMTHUHOB, TOJYYE€HHBIX B
pe3yJibTaTe MPOLECCOB OMOJIOrHUYECKO nepepadoTKH, JTUTHOLEIUIFOJIO3HOTO ChIPbSl WITH JIF0O0H
UX CMECH.

35.  Hznenue n3 MHHEpPAJIbHOTO BOJOKHA MO JIOOOMYy U3 mi. 27-34, B KOTOPOM OIUH
win Oojiee OKHCJIEHHBIX JIMTHHHOB HaxonsaTcs B (opme omHoro wim Ooyiee OKHCIEHHBIX
ammuakoM JurHuHoB (AOL).

36.  M3znenue W3 MUHEPAJbHOTO BOJOKHA MO JIFOOOMY M3 mml. 27-35, B KOTOPOM OJUH
win 0oJiee OKUCIICHHBIX JIMTHHHOB UMEIOT COAep KaHue rpymnm kapOoHoBo# kuciotsl ot 0,05 1o
10 mmos/T, Takoe kak oT 0,1 1o 5 MMoJb/T, Takoe kak oT 0,20 mo 1,5 MMoONB/T, Takoe Kak OT
0,40 o 1,2 mmounb/r, Takoe kak oT 0,45 mo 1,0 MMOJIB/T, B pacdeTe Ha CYXYH Maccy OJHOTO WJIH
OoJiee OKUCIEHHBIX JINTHUHOB.

37. Wznenne U3 MUHEPATBLHOTO BOJIOKHA 1O Jobomy u3 mm. 33-36, oTiHyaroiieecs
T€M, 4YTO KOMIIOHeHT (ii) HaxomuTcs B (opMe ONHOro wiu OoJiee CIIMBAIOIIUX AareHTOB,
BBIOPAHHBIX U3

a) OeTa-TuAPOKCHANIKMIIAMUIHBIX ~ CIIMBAIOIINX AreHTOB H/WIM  OKCAa30JHHOBBIX
CIIMBAIOIINX areHTOB, W/WIH

b) MHOTO(QYHKIIMOHAJIBHBIX OPraHMYECKUX AaMHMHOB, TaKHUX KaK aJKaHOJAMUH,
JAMAaMUHOB, TAKMX KaK F'eéKCaMEeTUIIIMAMUH, TPUAMUHOB, 1/HIIN

C) SMOKCUAMPOBAHHOIO Macjla Ha OCHOBE TPUINIMLIEPUIA >KUPHOM KHUCIOTBI, HIIN
OmHOro WM Oosee TMOKHMX OJMIOMEPOB WIJIM TOJIMMEPOB, TAKHX KaK aKpUJIOBBIH MOJUMEP C
HI3KOM Tg, TakoW Kak BHHHWJIOBBIM mojmMep ¢ Hu3kod Tg, Takol kak momuddup ¢ Huskoit T,
KOTOpble  COAEpKAT  PEaKLHOHHOCHOCOOHBbIE  (DYHKUMOHAJBHbIE TPYIIbL, TaKHe  Kak
KapOOMUUMHIHBIE TPYIIbL, TAaKWe KaK AHTHIPUIHBIE TPYIIBI, TaKHe KaK OKCA30JIMHOBBIE
IPYIIIBL, TAKME KAK aMUHOTPYIIIBI, TAKHE KaK STIOKCUTPYIIITbI, W/ WIN

d) MOJIEKYJIbI, UMeoIIel 3 min OoJee SIOKCUrpy I, W/ nin

e) OIHOTO MJIH OOJiee CUIMBAIOIIUX areHTOB, BBIOPAHHBIX M3 TPYIIIBI, COCTOSINEH U3
NOJIMA THJIEHUMHHA, TTOJIMBUHWIAMHUHA, JKUPHBIX AMHHOB; /T

f) OIHOTO MK O0Jiee CIIMBAKOIINX areHTOB B (POPME KUPHBIX AMUAOB; W/HITH

g) OIHOTO MJIH OOJiee CUIMBAIOIIUX areHTOB, BHIOPAHHBIX M3 TPYIIIbI, COCTOSINEH 13
IMMETOKCHITAHAJIS, TJIMKOJIEBOTO AJIbJETUAA, TIIMOKCATIEBOI KUCIOTHI, W/WIN

h) OIHOTO WK OoJiee CIIMBAIOIIUX AreHTOB, BBIOPAHHBIX U3 MOJU3(PUPIIOIHOJIOB,
TaKWX KaK MMOJIMKATIPOJIAKTOH, W/HIIH

1) OITHOTO MJIK OOJiee CIIMBAIOIIUX areHTOB, BHIOPAHHBIX M3 I'PYIIIbI, COCTOSIIEH M3

Kpaxmaja, MoIH(pUIHPOBAHHOTO Kpaxmaa, kapookcumermnieuioio3sl (CMC); w/unm
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i) ONHOrOo WM Oojiee CINMBAKOLIMX areHToB B ¢opMe anudaTHIecKux
MHOTO(YHKIIMOHAIBHBIX KapOOIUUMUIOB, H/UIIH

k) OITHOrO MM 0oJiee CLIMBAIOIINX areHTOB, BHIOPAHHBIX M3 CIIMBAOLINX Ar€HTOB
Ha  OCHOBE MeJIaMHUHa, TaKUX KaK  CIIMBAIOLINE areHTbhI Ha  OCHOBE
rekcakuc(mermimerokcu)menamuaa (HMMM).

38.  Hzpmemme W3 MHHEPAJIBbHOIO BOJIOKHA MO J0Oomy u3 mm. 33-37, B KOTOpOM
KOMIOHEHT (ii1) COAEPIKUTCS B HEOTBEPKACHHOH KOMIO3MLIMHU CBS3YIOLIEr0 B (OpME OIHOTO
Wi Oosiee TIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYIIIBI, COCTOSIIEH M3 MOJUITHUICHIIUKOJIEH,
5(pUPOB MOJIUITHIEHIIUKONS, MOJM3(UPOB, THAPOTCHU3NPOBAHHBIX CaxapoB, (TanaToB W/WIH
KHCJIOT, TaKMX KaK aJWIMHOBAs KHUCJOTA, BAHWIMHOBAs KHCJIOTA, MOJIOYHAsl KUCJIOTa W/WIN
(epysioBasi KUCIOTA, AKPUJIOBBIX MOJMMEPOB, TMOJUBHHUIOBOIO CIHUPTA, MOJUYPETAHOBBIX
AMCIIepCHi, JTUJIeHKapOOHaTa, MponmieHKapOOHaTa, JIAKTOHOB, JIAKTaMOB, JIAKTHJOB,
AKPUJIOBBIX MOJUMEPOB CO CBOOOAHBIMH KapOOKCUTPYNNaMH W/WIK  TMOJIUYPETAHOBBIX
AHCTIEPCUi CO CBOOOAHBIMH KapOOKCUTPYITIIAMH, H/FITH

- omHOro uiau Oosiee TUIACTH(QHUKATOPOB, BBIOPAHHBIX M3 TPYIIIbL, COCTOSIIIEH H3
JKUPHBIX CITUPTOB, OTHOATOMHBIX CIIMPTOB, TAKHX KaK MEHTAHOJ, CTEAPHIIOBBIN CIIUPT; W/

- onHOro Wi Oonee MIacTU(PUKATOPOB, BBHIOPAHHBIX W3 TPYMIBL, COCTOSINEH U3
AJIKOKCHJIATOB, TaKMX KaK OJTOKCHJIATBI, TaKHUX KaK OSTOKCHJAThl OyTaHOJNa, TaKuUX Kak
Oy TOKCUTPUTIIUKOIb;, U/ HITH

- oxHOro uiu donee MIaCTU(PUKATOPOB B (POPME MPOIUIICHTIIUKOIIEH; W/ 1T

- omHOro miu Oonee MmIacTU(UKATOPOB B (OpME CIOKHBIX TIIMKOJIEBBIX 3()HPOB,
u/unu

- OIHOTO Wi Ooyee MIacTU(PUKATOPOB, BIOPAHHBIX W3 TPYMIbI, COCTOSIICH U3
aIWIHATOB, AalEeTaTOB, OEH30aTOB, LMKJIOOEH30aTOB, LIUTPATOB, CTEApaToB, COpOATOB,
ce0alMHATOB, a3eJ1aTOB, OyTUPATOB, BAJIEPATOB; W/HIN

- omHOro uiam Oosiee TUIACTH(PHUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH W3
NPOU3BOHBIX (PEHOJNA, TAKUX KaK aJIKHJI- MJIU apHri3aMelieHHbie ()EeHOJIbL, U/ Uin

- omHOro uiam Oosiee TUIACTH(HUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH W3
CUJIAHOJIOB, CHJIOKCAHOB; H/WJTH

- omHOro uiau Oosee TUIACTH(PHUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH W3
CyJb(aTOB, TAaKUX KaK aKWICYJb(aThl, CyJb()OHATOB, TAKUX KaK aJKHJIAPHUICYJb(POHATHI,
TaKUX KakK aJKHI, W/

- cynb(oHaTOB, PocdaToB, TAKNX Kak Tpunoimdocdarsr, u/mmm

- onHoro wiu 6oJjee mIacTuGuKaTopoB B popmMe ruAPOKCUKUCIIOT; W/ UJTH

- OnHOro WiaM Oonee MiIacTU(PUKATOPOB, BHIOPAHHBIX W3 TPYMIbL, COCTOSINEH W3
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MOHOMEPHBIX aMUJOB, TAKUX KaK aleTaMuibl, O€H3aMUJ, aMUAbl JKUPHBIX KHCIOT, TAaKHe Kak
aMHJIbI TAJJIOBOTO MAacjia; u/ujin

- onHOro WiaM Oonee MiIacTU(PUKATOPOB, BBHIOPAHHBIX W3 TPYMIbI, COCTOAILIEH W3
COEMHEHU 4EeTBEPTUYHOIO aMMOHUH, TAaKHX KaK TPUMETHIITJIULINH,
AUCTEAPUITUMETHIIAMMOHHUS XJIOPU; W/ UITH

- omHoro wim Oonee MmiIacTU(PUKATOPOB, BBIOPAHHBIX M3 TPYIIIBI, COCTOSLICH U3
pacTUTENIBbHBIX Macesl, TAKUX KaK KaCTOPOBOE MAacJio, MaJIbMOBOE MAaclio, JIbHIHOE MacJio, COEBOE
MAacCJI0, U/WIIn

- TAJIJIOBOrO Macia, u/uiu

- omHOro uiau Oosiee TUIACTH(HUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH U3
TUAPOTEHU3UPOBAHHBIX Macel, alleTHIIMPOBAHHBIX MaCeI; W/ WiIn

- omHOro mwiu Oosee IIACTU(UKATOPOB, BBIOPAHHBIX W3 METHJIOBBIX 3(PHUPOB
KHUCJIOTBI, W/ UIH

- omHOro uiam Oosee TUIACTH(PHUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH W3
AJIKUJITIOJIUTITFOKO3UOB, TIIFOKOHAMHUIOB, AMHHOTIIFOKO3aMHU/IOB, CJIOXKHBIX 3(HpPOB Caxaposbl,
CJIOKHBIX 3(h)UPOB cCOpOUTaHA; U/ UITH

- onHOro Wi Oonee MiIacTU(PUKATOPOB, BHIOPAHHBIX W3 TPYIIIBI, COCTOSIIEH W3
TIOJIUA THJICHTJTUKOJIeH, 3(PHPOB MOTUITUIICHTJTUKOJIEH.

39. Wznenne u3 MUHEPATBLHOrO BOJIOKHA 1O JI000My u3 mm. 27-38, oTimuarorneecs
TEM, UTO H3/EIHEe U3 MUHEPAJIbHOTO BOJIOKHA yIOBIETBOPSET YCIOBUSIM MaKCHMaJIbHOW paboueit
TEMIIepaTypbl, COCTaBIAIOLIEH Mo MeHblIeld Mepe 600°C, MpeAnoYTUTENBHO MO MEHbIIEH Mepe
650°C, B COOTBETCTBUHU C METOJOM OMpEeSICHIs] MAaKCUMaIbHON padoueil TeMrepaTyphl MTUThI
cornacHo EN 14706:2012.

40. Wznenue u3 MUHEPATBHOIO BOJIOKHA MO JIIOOOMY U3 T, 27-39, B KOTOpOM ol1iee
konmuuectBo ICA, Beimessirolneecss W3 H3AENUS U3 MUHEPAJbHOTO BOJIOKHA, COJEPIKALIero
OTBEPKAEHHYI0 KOMIIO3HUIUIO CBS3YIOLIETO, U3MEPEHO B cooTBeTcTBUU ¢ IIpoTokonom II, kax
U3JI0’KEHO B OMMCAHUU.

41.  Hzpmenue U3 MHUHEPAIBHOrO BOJIOKHA MO JEOOOMY m3 . 27-40, OTIHYarOIIUNCs
TEM, YTO M3[eJINe U3 MUHEPAIbHOTO BOJOKHA MMeeT rorepu npu npokanusanuu (LOI) ot 0,25
10 6,0%.

42. IIpumeHeHne u3nenuss U3 MUHEPAJIbHOIO BOJIOKHA, COAEPIKALIErO0 MUHEPaIbHBIE
BOJIOKHA, CBSI3aHHBIE OTBEP)KIEHHON KOMIO3MUIMEN CBS3YIOLIEro, MpU 3TOM HEOTBEP KIAEHHAs
KOMITO3ULHSI CBA3YIOLIETO COEPKUT OMH MU OOJiee OKUCIIEHHBIX JINTHUHOB, TIPU TEMITEPAType
no Mesbine Mepe 300°C, mpeAnoYTUTEIPHO B KaueCTBE TEIUIOM3OJSIIUOHHOTO MU3AENUs, MPHU

3TOM He00s13aTETbHO IIpu Harp€BaHUHM U3ACIIUA W3 MHUHCPAJBHOI'O BOJIOKHA OO TEMIIEPATYPbI
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600°C B orxonsmewm rasze sbiesstercss MeHee 1000 mkr nzounanosoii kuciotsl (ICA) Ha rpamm
oOpasua, Takoe kak MeHee 750 Mkr m3ounaHoBoil kucnotsl (ICA) Ha rpamm oOpasna, Takoe Kak
menee 500 mkr msonmanHoBoi kuciaotel (ICA) Ha rpamm obpasua, Takoe kak MeHee 250 MKr
usonmanoBoit kucinotel (ICA) Ha rpamm oOpasua, Takoe kak MeHee 100 MKr H30IMAHOBOM
kucyotsl (ICA) Ha rpamMm obpasua.

43.  IlpumeHeHue mo m. 42, OTIMYAIOLIEECs TEM, YTO M3AENNE U3 MHUHEPAJIbHOIO
BOJIOKHA MIPUMEHSIFOT B KAY€CTBE TETIOU3OJISILIUU TPY OB

44, [Ipumenenne no n. 42 wium n. 43, OTAUYAKOIIEECs TEM, YTO NPUMEHEHHUE
OCYLIECTBJISIETCSI TpU Temreparype 1mo Menbineid mepe 400°C, mpennoyTUTETbHO O MEHbIIEH
mepe 450°C n/unu no 700°C, nnm

U37eNie U3 MUHEPAJIbHOTO BOJOKHA UCIIOJB3YETCSl B KAUECTBE TETLIOM3OJILUN TPYOBI, U
TpyOa BKCIUTyaTHpPYeTCsl TPHU BBICOKMX TEMIIEpaTypax OKCIUTyaTalldd, COCTABJISIOLINX IO
menbLIeit Mepe 400°C, npennoytuTensHO o MeHbluel Mepe 450°C n/umm no 700°C.

45. [Tpumenenne no 1. 43 wiu 1. 44, oTIMYArOLIeecs TEM, YTO TpyOa mpencTaBisier
co00i MeTaTHIECKYIO TPYOy.

46. [Tpumenenwue o yobomy u3 mm. 43-45, B KOTOPOM cpena, Takasi Kak ras, map mia
KHUJKOCTb, TPAHCIIOPTUPYETCS IO TpyOe.

47. [Tpumenenne no nobOoMy u3 nm. 42-46, B KOTOPOM H3AEIHE U3 MHHEPAIBHOTO
BOJIOKHA SIBJISIETCS TAKUM, KaK OIPeeNIeHo B JI000M u3 mm. 27-41.

48.  Cnocob TpaHCTIOPTUPOBKH CPEeIbl, BKIFOYAIOIINUN CTAIUH, HA KOTOPBIX:

a) HOKpbIBAIOT TpyOy W3IenueM U3 MHHEPAJIbHOTO BOJIOKHA B  KAa4yecTBe
TETUION30JISILIUU TPYOBI, U

b) OCYIIECTBIISIIOT TPAHCIIOPTUPOBKY Cpenbl Mo TpyOe,

IpU 3TOM HU3JeJNe U3 MHHEPAJIbHOTO BOJOKHA COJEPKUT MHHEpalbHblEe BOJIOKHA,
CBSI3aHHBIE OTBEPKIEHHON KOMITO3ULMEN CBSI3YIOLIETOo, IPU 3TOM HEOTBEP KIEHHAs KOMIIO3ULIMS
CBSI3YIOILEr0 COAEPKUT OIHH TN 0O0Jiee OKUCICHHBIX JIMTHHHOB, TIPU 3TOM HE00s3aTeIbHO NPU
HarpeBaHUM W37AeNus U3 MUHEpPaJbHOro BOJIOKHA A0 Temmeparypbl 600°C B oTxopsiieM rase
BoInessiercss Mmeree 1000 mkr u3ormanoBoit kuciorsl (ICA) Ha rpamm o0pasia, Takoe Kak MeHee
750 mxr wmsoumanoBoi kucnotel (ICA) Ha rpamm ofOpasma, Takoe kak Menee 500 MKr
usonuanoBoii kuciotel (ICA) Ha rpamm oOpasia, Takoe kKak MeHee 250 MKr H3OIHMAaHOBOM
kuciotel (ICA) Ha rpamm obpasua, Takoe kak MeHee 100 Mkr usoruaHoBoi kuciaotel (ICA) Ha
rpamm oOpasra.

49. Crioco6 mo m. 48, OTIMYAIOIIMICA TEM, YTO TeMIlepaTypa TPaHCHIOPTHPYEMOl
cpenel cocrasisieT no mesbliell mepe 300°C, mpeanmouTuTenpHO Mo MeHbliedl Mepe 400°C,

Hanpumep, 450°C, w/unmu no 700°C.
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50. Crioco6 mo 1. 48 unu 1. 49, OTIUYAOLIMICA TeM, YTO U3AENNe U3 MUHEPAIbHOTO
BOJIOKHA SIBJISIETCS] TAKMM, KaK OINpPeNeeHo B JF0O0M u3 m. 27-41.

51. Tpyba, mTOKpbITass W3AEIUEM U3 MHUHEPaJbHOTO BOJIOKHA B  KauecTBe
TEIUIOU3OJISILUK, TPU 3TOM M3AENIHE U3 MUHEPAJIbHOIO BOJIOKHA COHEPKUT MUHEPAJIbHbBIE
BOJIOKHA, CBSI3aHHBIE OTBEPIKIECHHON KOMIO3MLMEH CBS3YHOLIEro, MPU 3TOM HEOTBEPKIACHHAs
KOMITO3HULIMSL CBSI3YIOIIETO COAEPKUT OOWH Win Oojiee OKHCIEHHBIX JIMTHUHOB, INPHU 3TOM
HeoOsI3aTeNIbHO MPH HArpeBaHUU U3JENUSl U3 MHUHEPAIbHOTO BOJIOKHA 10 Temneparypsl 600°C B
oTxozsiieM rase Boigensercs menee 1000 Mxr m3onmnanoBoit kuciotsl (ICA) Ha rpamm oOpa3siia,
Takoe kak MeHee 750 mkr m3ornuaHoBol kucjaothl (ICA) Ha rpamm oOpasia, Takoe Kak MeHee
500 mkr wsonmanoBod kuciotel (ICA) Ha rpamm oOpasma, Takoe kak MeHee 250 MKr
usonuanoBoit kucnotel (ICA) Ha rpamm oOpasia, Takoe kak MeHee 100 MKr W30LHAHOBOM
kucnotsl (ICA) Ha rpamm obpasna.

52. Tpy6a mo m. 51, B KOTOpOH H3eNNe U3 MUHEPATHHOTO BOJIOKHA SIBJISIETCS TAKHM,

KaK OMpeeNeHo B irodom u3 mr. 27-41.
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CBOWCTBA TEXHWYECKUX JIMTHUHOB
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Tun AMrHKHa

CepHUCTHBIN IMMHUH

beccepHUCTbIN IMMHUH

KpadT-nurHvH

JIrHocynbdaT-nMrHuH

HaTpoHHBIi

OpraHoCo/IbBEHTHBIN

JIUTHUH JIUrHWH
ColpbeBble MaTepuanbl  XBOWHas APEBECUHA, XBOWHas ApeBeCUHa, OpHonetHue XBoOlHasi ApeBecuHa,
NUCTBEHHas [PEBECMHA  JINCTBEHHAS [APEBECUHA pacrenus JIMCTBEHHasi ApeBeCHHa,
OpHonetHue pacreHus
PacTBOPUMOCTb LLienoys, Bona LLlenousb LLIMPOKWiA CrexTp
ogEangecg;le OpraHU4eckux
PacTBOpUTEM pacreopuTenei
CpepHeuvcneHHas 1000-3000 15,000-50,000 800-3000 500-5000
MOsIEKy ISIpHas
Macca (M, -r/Monb)
MonmMaucnepcHoCTb 2.5-3.5 6-8 2.5-3.5 1.5-2.5
Tg(°C) 140-150 130 140 90-110

dur. 4
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