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PA3JIEJIEHHE ITOJIMKOTTOHHBIX CMECEM

O06acTh TeXHUKH

[0001] B COOTBETCTBHM C HUTIOCTPATUBHBIM ACMEKTOM HACTOSIIEro M300peTeHus
IPEUIOKEH CIOCcO0 paszieneHusl LEeJUTFOIO3HBIX BOJIOKOH M HELEJUTIOJIO3HBIX BOJIOKOH M3
CMELIAHHOTO BOJIOKHUCTOrO TEKCTHJIBHOIO MaTepHalia, COAEPKAILero LEeJUTIOJIO3HbIE U

HELCJUTKOJIO3HbBIE BOJIOKHA.

YPOBEHb TEXHUKHU

[0002] B Hacrosiiiee Bpems MOYTH BCE TEKCTUJIBHBIE OTXOABI IOCIHE MOTPEeOIeHUs
HamNpaBJSAIOTCS Ha CXKUTaHME WMIJIM HA CBaJKM, HECMOTPS Ha TO, 4YTO MNpUMepHO 95
NPOIIEHTOB TEKCTHJIBHBIX M3JEIUH MOTYT ObITh mepepadoTaHsl. JIMIb HEOOMBIIYIO YacTh
OTXOZOB MPOU3BOJCTBA MOABEPraeTcs Mexanndecko nepepadborke. C Hauana 2016 roxa B
Esponeiickom Coroze (EC) 3amperneno BvlOpachiBaTh HCIIOJNB30BAHHBIE TEKCTHJIbHBIC
u3zenus Ha cBajky. Takum obpasom, B ctpanax EC TekcTuibHbIE MaTepUalibl U UX CBIPbE,
KOTOpBIE HE MOTYT OBbITh MOBTOPHO HMCIOJB30BAHbI WM MepepaboTaHbl, OOBIMHO CIKUTAIOT

Ha NpeaANpUATHAX 1O IMMPOU3BOACTBY SHEPTUU.

[0003] EcrectBenHo, BropuuHas nepepadotka Obuia Obl MpearnodYTuTenbHee. PhIHOK
TEKCTHJISL [T OJEKIbl MPEUMYIIECTBEHHO OCHOBAH Ha XJIOMKE WMJIM MOJHACTEpe, oba u3
KOTOPBIX OKa3bIBAIOT BO3ACWCTBHE HA OKPYKAKOLIYIO Ccpeny. BelpammBaHue XJIOMKa,
Hanpumep, TpeOyeT OrpOMHOIO KOJIMYECTBA BOJBI, & TAKIKE MECTULIUIOB M HCKYCCTBEHHBIX
ynobpenuii. ['100aNbHBIA CIPOC HA XJIOMOK CEPhE3HO MPEBBIMAET PECYPChI MIAHETHI JJIs
NPOM3BOACTBA MEPBUYHOrO Mmarepuaia. IloaTomMy BakHO nepepadaTbiBaTh OBIBIIHE B
ynoTpebieHnn  TeKCTHIIbHbIe oTXxoabl. (OO0paboTKa TEKCTUIIBHBIX MAaTE€pPHajOB C
MOJIYY€HHUEM MPUTOIHBIX JIJIs1 MOBTOPHOTO IPUMEHEHHS BOJIOKOH MU3BECTHA, HANIPUMED, M3
WO 2013/124265A1, rme ommcaHa pereHepaiysi MaTepuaia, COAEPKAIIero LeJUTI0I03Y,

NMOCPECACTBOM NUCIIEPTUPOBAHUA U OCAKICHUA.

[0004] OnuH mporece, UCNOIb3yeMbIH TSI BTOPUYHON NepepadOTKU TEKCTHIIbHBIX
OTXOAOB Ha OCHOBe xJjomnka, omucaH B WO 2018/197756, B KOTOPOM TEKCTUJIbHBIHI

MaTepuaj MOABEPraroT LIEJOYHON SKCTPAKIMM, a 3aTeM AONOJHHUTEIBHO 00padaThIBAIOT



10

15

20

25

30

KHCHOTOﬁ, yTOOBI BBI3BATh IO MEHBIIEH MEpPE YaCTUYHOEC PACTBOPCHUE TCKCTUJIIBHOI'O

MaTepHralia Ha OCHOBEC XJIOIIKaA.

[0005] Jlpyrasi u3BeCTHasi TEXHOJIOTHsl, HCTIOIb3yeMast IIsl BTOPHYHOI nepepaboTkH,
npencraBisier coOol ruzpponu3 BONOKOH. OOBIMHO el MpenIuecTByeT MeXaHUIeCKOoe
yJlaJeHue MEeTAJUIMYECKUX U TBEPAbIX MOJMMEPHBIX DJIEMEHTOB, TAKUX KaK IyTrOBHULIBI U

mosanu. Hanmpumep, B W02010/124944A 1 onucan cnoco0 ruApON3a HEJUTHOJIO3bL.

[0006] Texnonorust Lyocell mpencrasisier coboii mporiecc, B KOTOPOM IEJLTFOJIO3Y
pPEereHepUpYIOT TOCPEACTBOM pPACTBOPEHHS IIEJUTFOJIO3HOIO HCXOAHOTO MarepHaja B
WOHHOH kuakoctu nepsoro nokojieHus, NMMP. loncell-F, pa3paboraHHblii Ha OCHOBE
texHojiorun Lyocell, mnpencrasnsier coboli mporecc pereHepanuy, BKIFOYAOIIHIMA
pacTBOpeHHe HMCXOIHOrO Marepuana C MPUMEHEHHEM HENaBHO pa3pabOTaHHON HOHHOM
KUIOKOCTH B KauectBe pactsopurenss (WO02014/162062A1). B cBowo ouepensb, B
texHojiornu BioCelSol ucrons3yror GepMeHTaTHBHYIO 00pabOTKY HCXOIHOTO MaTepuala.
OnHako o0e yka3aHHbIE TEXHOJOIMH CKOHLIEHTPUPOBAHBI HA TONYYEHHH TEKCTUJIBHBIX

MaTCpUaioB U3 APEBCCUHDI.

[0007] 3areM XUMUYECKH BBIIEICHHYIO (PPAKIUI0 LEJUTIOJIO3HBIX BOJIOKOH MOXKHO

HCIIOJIb30BAaTh AJIA PA3JIMYHBIX ueneﬁ, BKJIrO4as Kap6aMI/IpOBaHI/Ie HJIN MPAACHUC.

[0008] U3 US 7662953 u3BecteH cnocod mojiydeHus: KapOaMaTHOM LEJUTFOJIO3bI 13
BBICOKOKQUECTBEHHBIX ChIPbEBBIX MATEPHAJIOB Ha OCHOBE HEOOPAaOOTAaHHOM LIEJUTIOJIO3BI,
TaKUX KaK pacTBOpPUMAsl LEJUTI0JI03a. MHOrocrajauiiHasi TEXHOJOTHsSl PACTBOPEHMS IJIisi
NOJTy4eHHs KapOaMaTHOM LeJUTr0JI03bI pencTasieHa B US 8066903, rae onucaHo, Kak mpu
PACTBOPEHUM HMCIIOJIB3YIOT HU3KYIO TEMIIEPATYPY M KaK MOJYYarOT PacTBOP MOCPEICTBOM
NePBOHAYAIPHOTO CMA4YHMBAaHUS MacChl B cilabopa30aBieHHOW INEJOYH, a 3aTeM B

BBICOKOKOHLIEHTPHPOBAHHOMN U CHJIBHO OXJIAXKAEHHOH IeJI04H.

[0009] Cnoco0  pasgeneHus, BKIIOYAOIIUNA  COYETAHUE  MEXAHUYECKHX U
XAMUYECKUX TPOLECCOB [JUIsl BBIAEICHUS] LEJUTFOJO3HBIX BOJIOKOH W3 TEKCTUJIBHOTO
MaTepuaia, COAEPIKaIero LeJUTFOJI03HbIE BOJIOKHA U JPYTHE€ BOJIOKHA U HEBOJIOKHHUCTHIE
snemeHThl, omucaH B EP 3 511448 Al. B Takom cnocoOe TeKCTHIIbHBIE MaTepHaIbl
CHauaja pa3pe3arnT Uil yaajleHust Oojiee KPYIMHBIX HEBOJOKHHCTBIX TOCTOPOHHHX
3JIEMEHTOB. 3aTe€M OCTABIIUECS BOJIOKHHUCTHIE KOMITOHEHTBI MEXaHUYECKH 00padaThIBAtOT

AJIsL OTACJICHUS LEJUIFOJIO3HBIX BOJIOKOH OT HELICJIJIFOJIO3HBIX BOJIOKOH, 3aTEM MOABEPTAOT
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LIEJUTFOJIO3HBIE BOJIOKHA XHMHUYECKOH o6pa60TKe AJi yaaJlCHUs JIFOOBIX HCLCIUIFOJIO3HBIX

BOJIOKOH, OCTaBIINXCsA B HCJIJIHOJIO3HBIX BOJIOKHAaX.

[0010] Cnoco® BhIimeNneHus LEJUTOJIO3HON YacTH M3 KOMIIO3HLMHU MOJU3CTEPA U
LEJUTFOJIO3bl  OMHMCAaH B NyOJMUKAlMM — MEXIYHAPOOHOW  3asgBKH HA  MATEHT
WO 2020 013755 A1l. B yka3aHHOH 3asBKE OMHCAH CIOCOO BBIAEIEHHS LIEJUTHOJIO3HOM
YacTU U3 KOMIIO3MIIMU CHIPHEBOTO MaTepualia, copeprkalledl MoIusCcTep U KOMIO3ULHIO,
COAEPIKALIYIO LEJITFOJIO3Y, LEJUTFOIO3HYI0 KOMITO3UIIHIO, KOTOPasi MOXKET ObITh B IPOLIECCe
paszeneHusi, CMecH, coiepskallell MpPOAYKTbI TUAPOJHM3a MOJUACTEpa, IMOJydaeMble B
NpOIIeCCe PpA3JENIeHUs], MYJbIy, PACTBOPUMYIO LEJUTIONIO3Yy, OYMaKHYI LEJUTFOJIO3Y,
NPONYKT PEreHepaluy LEJUTIOJIO3HBIX BOJOKOH M OyMakHbIH NpoaykT. B ykasaHHOM
crioco0e pa3feneHuss KOMIIO3MLMIO TOJHACTEPa/IeJUTIONIO3bl  PUBOIAT B KOHTAKT C

TUAPOIU3YIOIIEHN )KUAKOCTBIO, COAEPIKALLEH IIEJTOUYHON PacTBOpP.

[0011] B marente CIIA 4345039 omnucan cmoco0 BBIOENEHUS  CIIOXKHBIX
noaM3(UPHBIX BOJIOKOH M3 TEKCTHJIBHBIX OTXOAOB, COAEPIKAIUX ITOJM3CTEP/XJIonok. B
YKa3aHHOM CIIOCO0€ CMEIIaHHBIH TEKCTHJIb 00pabaThIBalOT O€3BOAHBIM Tra3000pa3HbIM

HCI, xotopwlii, He mMOBpexIas MOJHUACTEP, paspyllaeT LEUTOJO3HBI Marepual ¢

2

o0pa3oBaHHEM LEJUTIOJO3HOTO IMOPOLIKA U 00eCIevYMBaeT IMONYyYeHHE XJIOPUPOBAHHBIX

yTJI€BOOPOAOB.

KPATKOE OITMCAHUE U30BPETEHUA

[0012] HzobpeTeHne onpenensieTcsi Mpu3HaAKaMH HE3aBUCUMBIX MYHKTOB (OPMYJIbI
n3o0pereHns. HeKoTopble KOHKPETHBIE BAPUAHTBI PEATTH3ALMH ONPECJICHbl B 3aBUCUMBIX

NyHKTax (HOpMyJIbl H300PETEHHS.

[0013] B CcOOTBETCTBHHM C WIIOCTPATHBHBIM aCIEKTOM HACTOSIIEr0 H300peTeHUs
IPEeIOKEH CIoco0 pasfeneHusl LEeJUTF0IO3HBIX BOJIOKOH M HELEJITIOJIO3HBIX BOJIOKOH U3
CMEIIAHHOIO BOJIOKHUCTOIO TEKCTHJIBHOTO MAaTepuana, COAEPKAIIEro LEJUIFOJO3HBIE U
HELIEJUTIOJIO3HbIe BOJIOKHA. IIpemoxkeHHBI CIocOO BKIIFOUAET CTAAUH MEXaHHYECKOTO
U3MENIbYEHUsT TEKCTWJIBHOIO MaTepuaia il PACKPBITHS TEKCTUJIBHBIX CTPYKTYD B
MaTepuasie, NPUBEAECHUSI B KOHTAKT MEXAHUYECKH PACKPBITBIX CTPYKTYp C KHCJIOTOM Ha
NEePBOM XUMHUYECKOU CTaIUU U MIPUBEAEHUS B KOHTAKT MEXaHUYECKH PACKPBITBIX CTPYKTYP

CO ILLEJIOYBI0 HA BTOPOM XMMHUYECKOU CTaUU.
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[0014] B cooTBeTcTBHM CO BTOPBIM aCIEKTOM HACTOSIIErO N300peTEeHUs PEIJIOKEeH
MaTepuai TUIA PACTBOPUMOHN LEJUTIOJIO3bI, KOTOPbI MOXET OBITh MOJIy4eH CIOCOOOM
pasfeneHusl LEJUIIOJIO3HBIX BOJIOKOH M HELEJUIIOJIO3HBIX BOJIOKOH M3 CMELIAHHOTO
BOJIOKHUCTOI'O TEKCTHJILHOI'O MaTepualla, COAEPKALIEro LEJIFOJIO3HbIE U HELIEJUTIOJIO3HbIE
BOJIOKHA. [IpemiokeHHblli Crmocod BKIOYAET CTaAMU MEXaHMYECKOrO H3MEJbUEHHsI
TeKCTUJIBHOTO MarTepuana JJjisi PACKPbITUS TEKCTUJIbHBIX CTPYKTYpP B Marepuale,
MPUBEICHUS] B KOHTAKT MEXAHUYECKU PACKPBITBIX CTPYKTYpP C KHUCJIOTON Ha MEpBOM
XUMHYECKON CTaauUd U NPUBEACHUS B KOHTAKT MEXAHUYECKU PACKPBITBIX CTPYKTYp CO

LIEJI0YBI0 HA BTOPON XMMUYECKOHN CTaJuu.

[0015] B coOTBETCTBHHM C WIIIOCTPATHBHBIM aCIIEKTOM HACTOSIIErO0 H300peTeHUs
IPEUIOKEH CIOCO0 pasAeNeHusl LEeJUTFOIO3HBIX BOJIOKOH M HELEJITIOJIO3HBIX BOJIOKOH U3
CMEIIAHHOTO BOJIOKHUCTOIO TEKCTHJIBHOTO MAaTepuana, COAEPIKALEro LEJUIFOJIO3HBIE U
HELIEJUTIOJIO3HbIE BOJIOKHA. IIpemoskeHHBIN CIoco0 BKIIFOUAET CTaAUH MEXAaHHYECKOTO
U3MENIbYEHUs] TEKCTWJIBHOIO MaTepuaja Uil PAacKPbITUs TEKCTUJIbHBIX CTPYKTYD B
MaTepuase, NPUBEACHUSI B KOHTAKT MEXaHUYECKH PACKPBITBIX CTPYKTYp € KHCJIOTOM Ha
NEePBOM XUMHUYECKOU CTaIUU U MPUBEAECHUS B KOHTAKT MEXaHUYECKH PACKPBITBIX CTPYKTYP

CO ILIEJIOYBI0 HA BTOPOM XMMUYECKOU CTauU.

[0016] 3HAUUTENbHbIE MPEUMYINECTBA JOCTUTAKOTCS € MOMOLIBK) HACTOSALIEro
u3oOperenus. IIpocras, nerkas B MpUMEHEHUH, Hemoporas nepepaboTka, MpUMEeHUMast B
NPOMBILIJIEHHOCTH B YMEPEHHBIX YCJIOBHUSX, OOECHEeYMBAET OTHAENEHHE LEJUTIOJIO3bI OT
HELIEJUTIOJIO3HBIX 3JIEMEHTOB TEKCTWJII M3 CMELIAHHBIX BOJIOKOH. Takast mepepaboTka
MOXKeT OBITh OCYLIECTBIEHA C TNPUMEHEHHEM CYIIEeCTBYIOLEH WHPPACTPYKTYPBHI,
HarpuMep, TaKyl IepepadOTKy MOMKHO OCYLIECTBIATh HA ILEJUIFOJIO3HBIX 3aBOJAX.
[TonyyeHHass UEJUTIOJIO3a JIETKO TOAJNAETCS JajbHEHINeH XUMHYeCKoi o00paloTke,

Hanpumep, kKapOaMUpPOBAHHIO.

[0017] Jpyrue npusHaku M MNPEeUMYILIECTBA CTAHYT MOHSTHBI U3 CIEAYIOLIEro
ONMCAHUS.

BAPUAHTbBI PEAJIM3ALIMN
[0018] Jins uenedi HacTosmero wu300peTeHusi KUCIOTHash oOpaboTka O3Havaer

00paboTKy, KOTOpasi UMUTUPYET YCIOBUS MPENBAPUTEIHHOTO THAPOIIN3a, UCTIOIb3yEeMbIE B
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IMPpOU3BOACTBE paCTBOpﬂIOLLIefI LHEJUTIOJIO3bI,  HUCIOJIb3Ys, HANpUMEP, TEXHOJOIUKO

NPEABAPUTEIBHOIO THAPOIN3a KPadT-1eJUTIONI03bI.

[0019] Marepuan Tina pacTBOPUMOI LEJUTIOJIO3b! CIEYET MOHUMATh Kak MaTepual,
NOJIy4EHHBIN ¢ MPUMEHEHHEM BaPUAHTOB PeaH3alMU MPeIOKEHHOrO crnocoda, KOTOpPbIi
NpeACTaBysieT COOOH MO CYIIECTBY XMMUYECKH YHCTYIO LEJUTFOJIO3Y, KOTOpasi He CONEPIKUT
HEUECJIJIFOJIO3HBIX HpHMeCGﬁ, TAKHUX KaK IHUI'MCHTBI, HCOPraHU4YC€CKHUEC BCUICCTBA, JIMTHUH,
TeMHULIEIUTIOJI03a, TEKCTHIIbHBIE aIpeThl U N00AaBKH, a TaKXkKe MO CYILIECTBY HE COINEPKUT
HELeJUTIOJIO3HbIX BOJIOKOH. Ilo cyliecTBy He coiepskalivil HEeLEeJUTFOJIO3HBIX BOJIOKOH

O3Ha4dacT, 4TO HEU30EKHO OCTAETCS HEKOTOPOEC KOJINUYECTBO anMeceﬁ.

[0020] CopTupoBKka O3Ha4aeT, 4YTO MaTepuaj OTOOpPaH BPYUYHYIO WIM MEXaHHYECKU
OoTOOpaH MO ero cocraBy. YKa3aHHbI MaTepuan coctouT m3 50% mo macce miu Oonee
Marepuaja OCHOBHOTO KOMIIOHEHTAa, KOTOPBIA MPENCTaBIsET COOOH LENII0NI03y HIIH
LEeJUTFOJIO3HbIe  BOJNIOKHA.  COpPTUpPOBKAa  AOMOJNHHUTEIBHO  BKJIIOYAET  OTOPAKOBKY
3arpsI3HEHHBIX MAaTE€pPUAIOB Ha OCHOBE BHU3YaJbHOIO WJIM CEHCOPHOIO OCMOTPA,
MAIIMHHOTO 3PEHMs], CIEKTPaJbHOIO aHAaNIMU3a, TUIEPCNEKTPalIbHON BU3yalHU3alUM WU

0000 IPYroro COOTBETCTBYIOLIETO METOA ONPEeNICHHsI COCTABA.

[0021] Hcxonnass Macca TEKCTUABHOIO  MaTepuaja OTHOCHUTCS K Macce
TEKCTHJILHOTO MaTepHuajia Mocje yaajeHusi OOJbIIeil YacTH HETeKCTHJIbHBIX 3JIEMEHTOB,
TAKUX KaK STHKETKH U HEKOTOpbIE Me4YaTHble U300paKEHHs], METAJUINYeCKUE SJIEMEHTHI,
PE3UHOBBIC JJICMCHTDBI, KOXAHBIE JJIEMCHTbI H IIJIACTUKOBBIEC JJIEMCHTBI, TAaKHEC KakK
IMyroBULlbl U MOJIHUMH. I[pyn/IMI/I CJIOBaMHU, UCXOOHasA MacCa TCKCTUJIBHOrO Marcpuaia 1o
CYLECTBY OTHOCHUTCSI K MAacC€ TOJBKO LEJUIIOJIO3HBIX M HELEJIHOJO3HBIX BOJIOKHHUCTBIX

KOMIIOHCHTOB.

[0022] IMlenounass oOpaboTka, B CBOK Ouepenb, O3Ha4aeT OOpPabOTKy, B XOHe

KOTOPOM MaTepHabl IPUBOJAT B KOHTAKT C BOAHBIM PACTBOPOM IIEJIOYH WIH LIEJIOUYEH.

[0023] Jnst meseil HaCTOSIIEro W300peTEeHUs MPU H3MEPEHHH TEMIepaTyphl ee

U3MEPSIIOT IIPH aTMOC(EPHOM IaBJICHNH, €CIIU HE YKa3aHO UHOE.

[0024] 3amaua HACTOSIIErO N300PETEHMS 3aKITI0YAeTCs B IPEOIOICHIH 110 MEHBIIIeH
MEPE HEKOTOPBIX npo6neM, CBA3aHHBIX C M3BCCTHBIM YPOBHEM TCXHUKU, U 06eCl'IeLIeHI/II/I
YCOBEPIICHCTBOBAHHOTO CHIOCO0a pa3fesieHusl LeJUTIOJIO3bI U3 TEKCTHIISI CO CMEIIaHHBIMU

BOJIOKHaMH, COACPIKALICTO HCJUTHOJIO3HbIC BOJIOKHA U HELICJIJIFOJIO3HBIC BOJIOKHA, TAKHUE KaK
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MOJINACTEP, TOJHAMHI, TOJUYpPeTaH U T.A. U T.OI., U B yKa3aHHOM crocode, mocie
yIaJieHus] MMOCTOPOHHUX 3JIEMEHTOB, TAaKUX KaK IYyrOBUIbI, MOJHUU MU T.I. (OYHCTKH
TEKCTUJIbHBIX ~OTXOJOB) W MEXaHMYECKOTO H3MEJbUYCHUS, PEryJUPYIOT CTeleHb
NOJMMEPH3ALMU  LEJUTIOJIO3b 10 TpeOyeMoll CTerneHu, MOIXOASIIEH A TMOTydYeHHs
MaTepuasa THUMNA PAcTBOPUMOW LEJUIIOJIO3bl IOCPENCTBOM NPUBEAEHUS B KOHTAKT
U3MEJIbYEHHOTO TEKCTUJISI ¢ KucoToi. HeoskunanHo ObUIO OOHAPYIKEHO, YTO MPUBEIEHUE
B KOHTaKT MacChl MEXaHUYECKH M3MEIbYEHHOTO TEKCTHIISI CO CMEIIaHHBIMU BOJIOKHAMU C
KUCJIOTOM oOecrevnBaeT yAajeHue HELEJUTIOJIO3HbIX MPUMECEH, TaKuX KaK MeTajUlbl U
pPacTBOPUMBIE B KHUCJIOTaX BEIIECTBA, HAMPUMEpP, MUTMEHTHI, MOBEPXHOCTHO-AKTHUBHbBIC
BEIIECTBA U JPYTHe OPraHUYECKUE OCTATKH, MPUCYTCTBYIOIINE B TEKCTHJIIBHOM MaTepHUale.
KucnorHas cranusi Takke MHULUHMPYET THAPOJU3 LEJUTFOJIO3bI, MPEANIOYTUTEIbHBIN IS
peryJIMpOBaHUsl CTENEHU TMOJIMMEPHU3AUN [EJUTFOJIO3bI, YTOOBI OHA MOMXOIWIA JUIs
[[EJIEBOrO TPUMEHEHHUsl. 3aTeM CBOWCTBA TMOJYYEHHBIX (PParMEHTOB PETyJUPYIOT Ha
BTOPOM XMMHYECKOW CTaAu, HA KOTOPOH MacCy, NPUBEAEHHYIO C KOHTAaKT C KHCJIOTOMH,
MPUBOASAT B KOHTAKT cO wienoubto. [lpuBeneHne B KOHTAKT MacChl CO MIEIOYBIO
obecnieurBaeT HaOyXaHHWe LEJUIIOJIO3bI, TOBBIMIAS €€ AaKTUBHOCTh JUIA JaJbHEHUIIEro
pactBopenust. Kpome Toro, Obuio OOHApy>KE€HO, YTO MPUBEACHHE B KOHTAKT YKa3aHHOU
MacChl CO IIEJIOYBI0 sIBJsieTCss 3(PPEKTUBHBIM JUIsl yAAJeHUs] HEKOTOPBIX OeIKOBBIX
BOJIOKOH, & UMEHHO IIEPCTH, KUBOTHOIO BOJIOCA, IIEJKa U Oejika, Hampumep, KepaTHHa.

[TpoucxoauT Taxke yaajleHne HEKOTOPOI YaCTH OJUTOMEPHOIT LIeJUTI0IO3bL.
ITOJIPOBHOE OIMTMCAHUE M30BPETEHUA

[0025] B COOTBETCTBHM C HJUTFOCTPATUBHBIM ACHEKTOM HACTOSIIEro HU300peTeHus
NPEUIOKEH CIOCco0 pasfeneHus! LEJUTIOIO3HBIX BOJIOKOH M HELEJUTFOJIO3HBIX BOJIOKOH H3
CMEIIAHHOTO BOJIOKHUCTOIO TEKCTHJIBHOTO MaTepuana, COAEPKAIIEro LEJUIFOJO3HBIE U
HELEJUTIOJIO3HbIE BOJOKHA. B OOHOM BapuaHTe peanu3aluy TEKCTHIbHBIE MaTepUallbl
MNOCTABJISIOT U COPTUPYIOT AN YAAICHUs TEKCTUJIBHBIX MAaTE€pUaJOB, HE COAEpPKALUX
LEJUTF0JIO3y, a TakXe IUId yOaleHus (parMeHTOB MeTajuld, TaKMX Kak MyrOBHIbI U
MojHUU. COpPTUPOBKY MOXKHO OCYLIECTBJATH IO IOCTaBKU TEKCTUJIS, HalpuMep, Ha
LIEJUTFOJIO3HBIN 3aBOA, UM €€ MOKHO OCYIIECTBIISITH HA MECTE, NPU 3TOM HU3MEIbYECHUE U
pasaeneHue CMEIIAaHHOTO TEKCTHIIS IPOMCXOAMT, HAIIPUMED, Ha LEJUTIOJIO3HOM 3aBoze. B
COOTBETCTBHH C OJHMM BapHAaHTOM pEaJM3alUH, MPEIIOKEHHBIH Crocod BKIIOYAET
MEXaHUYECKOE W3MEJIbYEHUE TEeKCTUJIBHOIO MaTepuana IJjisl PaCKPbITHS TEKCTHIIbHbBIX

CTPYKTYp B Marepuasie. TexkCTUIbHBIA MaTepuajl MOXKHO M3MeENb4aTbh C MOMOLIBIO
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Pa3IMUYHBIX MEXaHWYECKMX YCTPOHCTB C MOJYyYEHHEM YaCTUL HM3MEJIbYEHHOIO
TEKCTHWJIBHOIO Marepuaja ¢ pasmepom uactun okoso 0,01-1,00 cm2.. B onHoMm BapuaHTe
peanu3aiuy TeKCTUIbHBIN MaTepuan U3MeIbUaroT MOCPEICTBOM pa3pe3aHusi, IpoOaeHus,
pacTUpaHusi WIM pa3sMoja TEKCTWIbHOIO MaTepuana sl PACKPBITUS TEKCTUJIbHBIX
CTPYKTYp B Marepuase. B [ONONHUTENBHOM BapHaHTE pealu3aluy U3MeEIbYeHHUEe
MOCPENCTBOM  pa3pe3aHusi, APOOJEHMs, pACTUPAHUS WM pPa3Moyia TEKCTUIBHOTO
Matepuana o0eCreYuBaET PACKPBITHE CTPYKTYPbl HUTH B Matepuaje. [IpeanoyTuTensHo,
MOJIy4arOT BOJIOKHA, UMeroinue pasmep A0 40 MMm. ONTUMaIbHO, YaCTHUIBI TEKCTHIHBHOTO
MaTepuaia U3MEJbYAOT Ha OTAEIbHbIC YaCTHLbl, UMEKOLIHE IJIMHY BOJOKHA <25 MM,
npeanoutuTenbHo < 10 MM, B yactHOCTH, OT 1 10 5 MM B aiuHy. M3MenbueHne TEKCTUIA
70 YKa3aHHBIX pa3MepoB 00eCcreynBaeT MOJy4eHHe BOJIOKOH C IUIOMAABI) MOBEPXHOCTU U
pasMepoM, ONTUMAJbHBIMU AJIsl MPUBEACHUS B KOHTAKT C JKUAKOCTSIMHU Ha CJIEAYIOLIUX
XUMHYECKUX CcTaausx. Kak ymnoMsHyTO BbIll€, MaTepual COPTUPYIOT C MOJYyYECHUEM
CMELIAHHOIO BOJIOKHUCTOIO MaTepuaja, COAep:Kallero Leunono3y. B ogHom BapuanTe
peanu3aluy CMEIIAHHBIA BOJOKHHUCTBIM TEKCTHJIBHBI MaTepual HUMEET COAEpKaHUe
netosio3sl 50% no macce Matepuana win 6osee, B yactHocTH, 60% 1o Macce marepuana
i bonee, B yacTHOCTH, 70% o Macce MaTepuana uiau oosee, npennouturenabHo 80% mo
Macce marepuana, Haubojee MPeArnoOYTUTEIbHO CMEIIaHHbIN BOJIOKHUCTBIM T€KCTUIIbHBIN
marepuan coxepxxur 80% MmO Macce ULEJUTIOJIO3HOrO Marepuana u MeHee 20%
HELIEJUTIOJIO3HOTO BOJIOKHA, B YAaCTHOCTH, HELEJUTIOJO3HBIA BOJOKHUCTBIM KOMITOHEHT
npeAcTaBisier coOol monmacTep. Marepuan MOXKeT IOMOJHUTEIbHO COAEpKATh APYTHUe
HELIEJUTFOJIO3HbIE KOMIIOHEHTBI, Takue KakK 3JacTaH, MOJUypeTaH U T.J. MeXaHU4eCKd
PaCKpBIThIE CTPYKTYPbI IPUBOAAT B KOHTAKT C KMCJIOTON HAa NMEPBON XUMHUUECKON CTaINU C
MOJIy4YE€HHUEM BOJIOKOH, 00paOOTaHHBIX KUCIOTOW. [IpuBeneHHe B KOHTAKT MEXaHHUYECKU
PACKpPBITOM CTPYKTYpPbl C KHUCJIOTOW OOecrevynBaeT TMOJy4YeHHe CYCIEH3MH WU CJIOs
BOJOKOH. Kucnora pAedcTByeT Ha ULEJUIIOJO3HbIE BOJIOKHA, PEryJupys CTENEHb
MOJMMEPHU3ALMHU LEJUTKOJIO3b], B YACTHOCTH, CHHM>Kasl CTEMEHb MOJMMEPU3aLiK, HallpuMep,
B OZIHOM BapHaHTE pean3aliy OT MAKCUMAJIbHOMN BsI3KOCTU B Auanas3o”e ot 500 go 2500
I/, mpeanourutenbHo oT 600 go 100 mui/r, Gonee mpeanoututenbHo ot 700 1o 900 mir/T,
B yacTHOCTH, OT 800 MJI/T, 1O MHHUMAJIbHOM BSI3KOCTH B auamna3oHe oT 200 mo 500 mi/r,
npeanouTuTeNbHo oT 250 go 500 my/r, B wactHoCcTH, OT 250 0 450 MII/T, B YaCTHOCTH, OT
300 mo 350 mn/r. B ogHOM BapuaHTe peanu3aliy KUCJIOTa JOTOJIHUTENBbHO IEHCTBYET Ha
MOHOMEpPHBIE HELEJUIOJIO3HbIE M HEOPraHU4YeCKHUe W OpPraHuYeCKHE KOMIIOHEHTHI,

pPacTBOpsAs yYKa3aHHBIC KOMIIOHCHTBI OJIs1 UX BbIMBIBAHWS Ha CHGI{YIOIHGﬁ CTaauH. HpI/I
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U3MEPEHUHU BSA3KOCTH MOJUKOTTOHA YUYMTBIBAKOT TOJIBKO  LEJUIFOJO3HYIO  4acTh,
HELIEJUTIOJIO3HAS YacTh HE BIIMSET HA BSI3KOCTb. 3aT€M BOJIOKHA, 00pabOTaHHBIE KUCIOTOH,
MPUBOJST B KOHTAKT CO IIEJIOYBbID HA BTOPON XxuMu4eckol craauu. [IpuBenenre B KOHTaKT
CO IIEJIOYBI0 00eCreunBaeT BbIMBIBAHUE HELEJUTIOJIO3HBIX KOMIIOHEHTOB U3 CYCHEH3MHU C
MOJIyY€HHEM CYCIEH3HH, N0 CYLIECTBY COAep:Kalleil OUUIIEHHbIE LIeJUTFOJIO3HbIE BOJIOKHA,
HECMOTPS Ha TO, YTO MOJET OCTaBaThCsl HEOONbLIOE KOJHMYECTBO HELEJUTFOJIO3HBIX
MarepuajoB. B mogxopsimem BapHaHTe peajqu3alud BOJOKHA, 00paboTaHHBIE KHUCIOTOM,
MPOMBIBAIOT BOJAOW TMepel NPUBEICHHUEM HX B KOHTAaKT CO LIEJOYbID Ha BTOPOM
XUMHUYECKOH cTaanu. B omHOM BapuaHTe peaju3aluy BOJOKHA, 00pabOTaHHbIE KUCIOTOM,
MPECCYIOT 10 MPUBEACHHUS B KOHTAKT CO WLIEJOYbIKD HAa BTOPOW XMMHUYECKOW cTaauu. B
JOTMOJIHUTEJIbHOM BapUaHTE peaIU3alMu KUCJIOTHYIO BAapOYHYIO JKUAKOCTb C MEPBOM
XUMHUYECKON CTaJMM 3aMEHSAIOT Ha IIEJIOYHYI0 BapOUYHYK) SKMIKOCTb [Jisi BTOPOH

XUMUYECKON CTaguU.

[0026] B onHOM BapuaHTe peanu3ali MEXaHMYECKOE M3MEIbYEHHE TEKCTUIIBHOIO
MaTepHaja BKIOYAET pa3pe3aHue TEKCTUIBHOIO MaTepralia Wi ApoOIeHne TEKCTUIBHOTO
Marepuaa, WIM pa3pe3aHne TEeKCTWIBHOIO Marepuana W ApoOJeHHe pa3pe3aHHOro
marepuana. Ckopoctb paspesaHuss (T.e. (QuU3MUECKHIl pa3Mep BOJOKHA, PAaCKpBITHE
CTPYKTYPBI HUTH/TKaHH, PBIXJIOCTH/00BEMHAsI TUIOTHOCTh MaTepHajia) OTCOPTUPOBAHHBIX U
OYMILNEHHBIX TEKCTUJIBHBIX OTXOJOB OKAa3bIBAET CYLIECTBEHHOE BJIMSHHUE Ha CBOWCTBA
Marepuaja BO BpeMsl XHMMHUYECKOH IpeABAPUTENbHOH 0OpaboTKH, Hampumep, B
OTHOLLIEHHWU HATIOJHEHHUs] BAPOUYHBIX KOTJIOB, MEPEKAYKU CYCTICH3HH U CBOMCTB, CBSI3AHHBIX
¢ Teruio/MaccooOMeHHOM. OOBIMHO MONYHYAIOT BOJIOKHA, MMeromme pasmep Ao 40 mwm.
OnHako B ujeane TEKCTHJIbHBIA MaTepUal U3MENbYAlOT W/MIIH Pa3pe3aroT 0 MOJYYEHUs
YaCTHULl, UMEIOIIUX BOJIOKHA pa3MepoM < 25 MM, NpeanouTuTenbHo < 10 MM, B 4aCTHOCTH,

ot 1 1o 7 MM B muinHy, HanpuMep, ot 1 10 6 wiu ot 1 10 5 MM B 1yHHY.

[0027] Kak ynomMsHyTO BbllE, B OJHOM BAapHAHTE pEANU3ALUN MEXAHUYECKU
oOpaboTaHHbIE YaCTHLIBI 3aT€M IIOBEPralOT MepBOH XuMmuueckod cramuu. Ilepsas
XUMHYECKast CTaAusl BKJKOYAET IMPUBEACHHE B KOHTAKT W3MEIbYEHHOIO TEKCTHIJIBHOIO
Marepuajga C KHCIOTOHW, BBIOPAHHOW M3 TPYMIIBI, COCTOSIIEH W3 MHUHEPAJIBbHBIX KHCIIOT,
takux kak H2SO4 u HancepHasi KUCJIOTAa, OPraHUYECKUX KHUCIOT, TAKUX KaK MypaBbHHasl
KHCJIOTA, YKCYCHas KHCJIOTa, HaAMypaBbHHAasl KHUCJIOTA, HAAYKCyCHAasl KUCJIOTa, WIIHU
KUCJIOTHBIX MOOOYHBIX IOTOKOB JPYIrUX MNPOMBIIJIEHHBIX IPOLIECCOB,  BKIIKOYAs

OTXOAAIMUEC ITIOTOKHU LCJIIKOJIO3HOT'O 3aBOJAd, M HX cMmeceir. CMecb MOXKET COACPKATh
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KOMOMHAIIMIO MHHEPAJBbHBIX KHCIOT, KOMOWHAIIMIO OPTaHUYECKUX KHCJIOT, KOMOMHALIUIO
HAJIKUCJIOT WIM KOMOWHALMIO JIIOOBIX MUHEPAJbHBIX KHCIOT, OPraHMYECKHX KHCIOT H
HAJKHUCIIOT, KaK OPraHWYeCKHUX, TaK U HEOPraHW4eCKUX. B mpeanoyTuTenbHOM BapuUaHTe
peanu3alyy MU3MeNbYeHHBbIH TeKCTUIIbHBIM MaTepual NnpuBoAsT B KoHTakT ¢ H2SO4.. B
OJTHOM BapHaHTe peajM3alMy HUCXOIHAs 3arpy3Ka KHUCJIOThI coctasisier ot 2 no 30 r/n. B
OJTHOM BapHaHTe peajn3aluy KOHLEHTPALUs KUCJIOThI MO0 OKOHYaHWM KHUCJIOTHOM BapKu
cocraBmsier or 1 mo 25 r1/n. PasnuuHble KHCIOTBI OOECIIEYMBAIOT  Pa3IMYHBIE
NPEUMYILECTBA, HAIpUMep, KUCJIOTBI-OKUCIUTENH, Takue KaK HaJKHCIOTBL YIy4INAroT
ylajleHue KpacuTesel, CHJIbHble MHHEpaJbHble KHCIOTHI YJIyYINAOT KHUCIOTHBIH
ruaponu3. C Apyroil CTOPOHBI, OPraHUYECKUE KUCIOTHI SIBISIFOTCS OMOpa3jiaraeMbIMH U,
KpPOME TOTO, SKOJIOTHYECKH OE30MacCHBIMH, TIO3TOMY CYJIb(aTHbIE BHIOPOCHI COXPAHSOTCS

Ha HYJIEBOM YpPOBHE.

[0028] B nononHUTENbHOM BapuaHTE peaju3alud H3MEJbUYCHHBIN TEKCTUJIbHBIN
Marepuan NPUBOAST B KOHTAaKT C KHUCJIOTOM mpu Ttemmeparype ot 50 mo 200 °C,
npennoytutenbHo oT 60 no 170 °C, B wactHOCTH, OT 65 1o 100 °C, Takoit kak ot 60 10 95
°C, B wuactHoctu, > 70 °C. Ilo mepe mnosbimeHus TemnepaTypbel Bbime 50 °C
YBEJIIMUHUBAETCA CKOPOCTb, ¢ KOTOPOH CHMXKAETCA CTENEHb MOJUMEPU3ALMU LIEJIHOJIO3HL.

OnTuMaiibHbIA auamna3oH cocrasiser ot 50 mo 100 °C.

[0029] B 1ononHUTENBHOM BapUaHTE pealnu3allMd WU3MEJIbYEHHBIN TEKCTUJIbHBIN
MaTepuas MPUBOAST B KOHTAaKT C KUCIOTOH B TedueHne or 30 go 240 MuHyT,

npeanoutuTesibHo ot 30 1o 120 MunyT, 00b1MHO 40-90 MUHYT.

[0030] [ToMuMO CHIKEHHsI CTETNeHH TOJUMEPU3AINN LEJUTIOJIO3HONW  (DpaKIUH,
nepBasi XMMUYeCKast CTaiust 00eCreurnBaeT NPeMMyIIecTBO PACTBOPEHUST METAJUIOB. Tak, B
OJHOM BapHaHTe peaju3aluu I[epBas XuUMHYecKas CTaaus BKJIIOYAeT pPacTBOPEHUE
METAJIJIOB, MPUCYTCTBYIOIIUX B H3MEJIbUYEHHOM TEKCTHJIBHOM MaTepualie, W Hadajio
CHIDKeHHs cTerneHu nosmmepusanun (DP) nemmonosHolt gpakunu. ITocne pacTBopeHHs
METaJJIOB OHU MOTYT OBITh BBIMBITHI U3 CYCIIEH3UH HA CIEAYIOIINX CTaJUsAX MPOMBIBAHHSL
B opHOM BapuaHTe peanu3aluu MepBas XUMHMUYECKas CTaAus AOIMOJHUTENbHO BKJIHOYAET
pacTBOpPEHME [OMOJHUTENbHbIX IpPUMECEH, pacTBOPUMBIX B KHCIOTax, KOTOpbIE
INPUCYTCTBYIOT B H3MEJIBbYEHHOM TEKCTUJIBHOM Marepuane, AJid BbIMBIBAHMS WX U3

CYCII€H3UH.
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[0031] B ponosHuTenbHOM BapuaHTe peaNu3alUM [epBasi XUMUYECKas CTaaus
BKJIFOYAET NPOKAYMBAHUE KHUCJIOTHl 4YE€pPe3 U3MEJNbUEHHBIH TEKCTHIbHBIA MaTepua,
HampuMep, KHCIOTY MOXHO TMPOKAauMBaTh 4Yepe3 CJIOH BOJIOKOH, Onaromapsi dYemy
MEXAHUYECKHU PACKPBITbIE TEKCTWJIBHBIE BOJIOKHA HE MYyTAaKOTCA APYr C APYrOM M HeE
00pa3yrT CTPYKTYpbl THIA KTYTOB W Y3JIOB, HE MPHUrOAHbIE Ui MepepaboTKH, 4TO
MOAAEPKUBAET JOCTYIMHOCTh BOJIOKOH JJIsl PEareHTOB BO BPEMS CIEAYIOIIUX XUMUYECKUX
npoueccoB. B moaxopasmeM BapuaHTe pealu3alid M3MENbUY€HHBI TEKCTUJIbHBIN
MaTepuanl U KUCJIOTa OOpasyrT CYCIEH3UIO, KOTOPYIO MEPEMEIINBAIOT B MOAXOASIIEM

peakTope.

[0032] OnuH TUN MOAXONSINErO pPEeaKTopa MPEACTABISIET COOOM CMeCUTETbHBIN

PEaKTop, B KOTOPOM CMEIIUBAIOT BOJOKHA C BAPOUHOM JKUIKOCTBIO.

[0033] JIOTIONMHUTENBHBIN THII PEakTopa MOXKET TMPENCTaBIsATh COOOHW OAMH
BAPOYHBI KOTEJI WIM TIPYNIy BAapOYHBIX KOTJIOB, B KOTOPOH IOJYYAaKOT CYCIIEH3HIO
MOCPEACTBOM LHPKYJISIUM BOJOKOH W BapOYHOM JKUAKOCTH (T.€. KHCJIOTHOTO WIIH
IIEJIOYHOTO PacTBOpa) C MOMOIIBK Hacoca. [lpyroif mpumep IpymIel peakTOpoB, B
KOTOPBIX MOJKHO OCYIIECTBJIATH LUPKYJALUIO CYCIIEH3UH, NMPEACTaBIsSeT COOOH KOHTYp
CpelHEW KOHCUCTeHLMH. /[ mpUMEHEeHUsl B Pa3jM4YHBbIX BapUaHTaX peaIu3allly TaKXKe

MOAXOIAT PE€aKTOPBI HEMMPEPBIBHOT'O NeNCTBUS IIIHEKOBOI'O TUIIA.

[0034] IIpn paccMOTpeHMHM MPOMBIIIJICHHON NPUMEHUMOCTU B KaXIOM PEaKTope
Ba’KHa MPUIOAHOCTL CYCIICH3UH K NMEPCKaYMBaHUIO HACOCOM. CHYTBIBaHI/ISI BOJIOKOH APYT C
apyroM W o0Opa3oBaHHUSI KIyTa MOXKHO H30€XaTh TMOCPEICTBOM ONTUMAIBLHOTO
HN3MECJIBYCHUA ChIPbEBOTO MaTCpuUaja 15005 M 051 ONTUMHU3ALNMHU HACOCHBIX U MEPEMEIIUBAIOIIUX
YCTPOMCTB. B KOHKPETHOM BapuaHTe peaiu3alii UUPKYJSLHUIO CYCIIEH3UHU B MOAXOASLIEM

p€aKkTope 00ecneynBaroT ¢ IIOMOINBIO Hacoca.

[0035] CpenHoo KOHCHUCTEHLIMIO CJEAYEeT TMOHMMAaThb KakK OIMHCAaHHE TyCTOU
CYCIIEH3UU BOJIOKOH, BOABl M XHUMHUYECKHUX pEAreHTOB, KOTOPYIO BCE e€lle MOXXHO
TPaHCIOPTUPOBATh C MOMOIIBIO HACOCOB, CHEINAIbHO NMPEeAHAa3HAUEHHBIX Ui 3TOH LieNu.
OObIuHO Takue CyCleH3MH MOryT coaepxartb 3-15% BonokHa, dame 6-12% BOJOKHa B
¢dopmMe myNbIBI WM TYJIbIbL, IOJYYEHHOH W3 BTOPUYHO NepepabOTaHHOIO XJIOMKA.
CpenHsisi KOHCUCTEHLIUS TaK)K€ MOXKET ONMHUCBIBATH I'YCTYIO CYCIIEH3UIO BOJIOKOH, BOABI U
XUMHYECKUX PEaKTUBOB, KOTOPYK) BCE €Ill€é MOXHO TPaHCIOPTHPOBATb C IOMOILBIO

HACOCOB, CIIEL[UANIBHO MPeAHAa3HAUYEHHbIX AJIs 3TOH Lenn. OObIMHO TakHe CyCIeH3UH MOTYT
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comepkate 1-15% BomokHa, wame 6-2% BOJOKHa M3 BTOPUYHO NepepabOTaHHOIO

TCKCTHUJIA.

[0036] Jlns ueneii HaCTOSIIEro 300peTEeHNs] KBAPOUHBIN KOTEN» CIENYeT MOHUMATh
KaK €MKOCTb IMOJ JAaBJICHHEeM WU Oe3 JaBJeHHs, B KOTOPOW BBIAEPIKUBAIOT CYCHEH3HIO
BOJIOKOH B TEU€HUE TMPONOJDKUTENIbHOTO TMepHofa BpPEeMEHH JUIsl  IPOTeKaHUs
NPEANOaraéMbIX XUMHUECKUX peakiuii. ChIpbe MOXKET ObITh B BEpXHEH WJIM B HIDKHEH
YaCTU €MKOCTH, a BBITPY3Ka BOJIOKOH MOKET OBITh YCKOPEHA ¢ MOMOIIBIO Pa3rPy304HOrO
ycrporictBa. Takue BapoO4YHBIE KOTJIBI MOTYT OBITh OCHAIIEHbI BHYTPEHHUMH pPEIIeTKAMHU
AJIA BBITCCHCHUA XUAKOCTU IIPpU YACPKHBAHHWUN BOJIOKOH BHYTPH BApOYHOI'0 KOTIIA.
EmKocTi MOTyT OBITh BEPTHUKAIBHON M TOPU30OHTAIBHON KOHCTPYKIIMH U MOTYT paboOTaTh B

NEPHUOANYECCKOM UIIU HEMMPEPBIBHOM PEKUME.

[0037] B opHOoM BapuaHTe peanu3aluM, NPU SKCIUIyaTalMU NPU TEMIIepaTypax
Hiwke uin 1o 100 °C, HanpuMmep, BO BpeMsl KHCIOTHOW 0OpabOTKH, NCHIONB3YIOT €MKOCTb
0e3 nmaneHus. B ogHOM BapuaHTe peanu3alyM, NPU SKCIUTyaTallH MPH TeMIepaTypax
Boime 100 °C, Hampumep, BO BpeMsi MIEJOYHON 0OpaOoTKu (Cp. HHUXKE), UCIOJB3YIOT

C€MKOCTDb 11O JaBJICHHUCM.

[0038] B omHOM BapuaHTe peaju3aluy NPeIOKEHHBIN Cocod BKIIOYAET BTOPYHO
XUMHUYECKYIO CTaaui. B onHOM BapuaHTe peajusaluu BTOpas XHUMUYECKas CTaaus
BKJIIOYAET TPHUBEIEHHE B KOHTAKT BOJOKOH, OOpabOTaHHBIX KHCJIOTOH, CO INENOYbIO,
BeIOpaHHOW U3 rpynmbl, cocrosimeit u3 NaOH, KOH, opranudeckux (HEHMOHOTEHHBIX)
CYIIEpOCHOBaHUN U HUX CcMeceld. B mOMmogHuTENbHOM BapuaHTe peanu3aluu LIeNo4Yb,
BeIOpaHHast u3 rpynmbl, cocrosimeli m3 NaOH, KOH, opranndeckux (HEHMOHOTEHHBIX)
CYNIEpOCHOBAaHUN U UX CMECEH, HaxXOAUTCS B CEPOCOAEpIKallell BapOYHOHN >KUIKOCTH W3
TPaJAULIMOHHOIO IIpoliecca BapKU LIEJIION03bl. B KOHKpETHOM BapuaHTe peanus3aluu
CYNEPOCHOBAHMS MPENCTaBISIIOT Cco00H  3(P(eKTHBHBIA  KaTamu3aTop THUAPOIU3A
HELIEJUTIOJIO3HBIX MAaTepHaJIOB, TaKWX Kak CIOKHble mnonmdupsl. B ogHOM BapuanTe
peanu3aumu ucnonb3yroT NaOH, HeoOsi3aTenbHO COmepsKaluiicss B CepOCOIepIKallei
BapOYHON >KUAKOCTU M3 TPAJULMOHHOIO IIpolecca Bapku Lenojo3bl. OgHuM U3
npeumyiects npuMeHeHuss NaOH siBisieTcs ero JOCTYIHOCTb Ha LIEJUIFOJIO3HBIX 3aBOJAX.
B opHOM BapuaHTe peanM3alUMU HUCXOJHAs 3arpy3ka IIeJOo4Yd, H3MEpeHHas Iocie
HEUTpanu3ald KHCJIOTHBIX OCTATKOB, OCTaBIIMXCA B Marepuane, oOpaboTaHHOM

KUCIOTOH, coctasisier oT 25 o 100 r/n. IlpuBeneHue BOJOKOH B KOHTAKT CO INEJIOYBIO
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obecrieunBaer psx 3¢pdexToB. Bo-mepBbIX, HELEIUTIOJ03HbIE KOMIIOHEHTBI, HampuMep,
MOJIMMEPHBIE HELIEJIFOJI03HbIE KOMIIOHEHTBI U KEPaTHH, BKJIIOUask OCTATKU LIEPCTHU, BOJIOC
U KOXKH, BBIMBIBAIOTCSI U3 LIEJUTIOJIO3bI, & BO-BTOPBIX, LEJUI0JI03a HAOyXaeT, yBeIuiuBast
JOCTYIHOCTb JJIs1 PEareHToB i AanbHelHmux npoueccos. Illenounas Bapka npogoskaer
IPOLIECC OYMCTKHU LEJUTIOJIO3bI B LIEJIOYHON Cpeae Uil yaaaeHus: OOoNblIel 4acTH [[BETHBIX
IUTMEHTOB, VyJaJeHUsl TOJU3CTepa BCJEACTBHE LIEJIOUHOTO TUAPOJHN3a, YAAJIEHUS
HEOPraHWYEeCKUX COENUHEHHI, TAKMX KaK YaCTHULIbl AUOKCUIA KPEMHUS, U PeryJIMpOBaHuUs
MOJIEKYJIIPHO-MAaCCOBOTO  paclpeAeNeHus] ILeJUTI0JIO3bl, HAuyaTOro TMpU  KUCJIOTHOU
o0paboTke, no TpeOyemMoro ypoBHS s JajdbHEWIIEro mpouecca kKapOaMUPOBaHUS.
Criocob mo r000My U3 MPEAMECTBYIOMUX MYyHKTOB, OTIMYAKOIIUICS TEM, YTO BOJIOKHA,
oOpaboTaHHbIE KHCIOTOH, MPUBOASAT B KOHTAKT CO LIENIOYBIO NpHU Temrmeparype ot 50 1o
200 °C, mpennoururensHo ot 95 mo 140 °C, obwsraHo ot 100 mo 120 °C, B 9acTHOCTH,
110 °C. Cnocob mo mo0oMy 3 NPEAIECTBYIOIIMX NMYHKTOB, OTJIHYAIOLIMHCS TEM, YTO
BOJIOKHA, 0OpaboTaHHBIE KUCJIOTOW, MPUBOISAT B KOHTAKT CO LIEIOYBI0 B TeueHue oT 30
MHUHYT 10 240 MuHyT, 00bI4HO OT 60 MuHYT no 180 muHyT, mpeamoutuTesnsHO OT 60
MuHYT 10 120 munyt. IllepcTp, wWIEIK U >KUBOTHBIA BOJIOC WIH APYTHE KEPATUHBI U
CKJIEpONPOTENHBI, B OCHOBHOM, YK€ VYAAJ€Hbl BO BpeMsl COPTHUPOBKH M OUUCTKHU
TEKCTUJIbHBIX OTXO0A0B. OJHAKO NPUCYTCTBUE YKA3aHHBIX BOJIOKOH B IIOTOKE OTXOJOB
ABJIAETCS. AOMYCTUMBIM. Y JaJIEHHE MOJIUACTEpa IEJOUYHBbIM FHAPOIU30M SIBJISIETCS ONHUM
U3 BaKHEHIINX 3P (eKToB MIeTOUHON BapKU ISl BbIIENEHHs XUMHUUECKHX BOJIOKOH. Kpome
TOrO, MPOUCXOJUT PEryJisilusl CTENeHH MOJUMEPU3aLUU U  MOJEKYJISIPHO-MacCOBOTO
pacripeneneHusi LEJUTFOJIO3HON (pakuuu. B omHOM BapuaHTe peanu3ali BS3KOCTb
TEKCTHJIBHOTO ChIPbEBOrO MaTepuaia cocrapisier ot 500 mo 2500 mi/r, mpeAnoYTUTENTBHO
ot 600 mo 1000 mu/r, 6onee mpennoururensHo ot 700 o 900 mu/r, B wacTtHocTH, 800
MJI/T, @ KOHEYHas! BA3KOCTh IOCJIE KUCIOTHON CTaJANU M INEJOYHOH CTaTuu COCTaBIIAET OT
200 no 500 my/r, mpenmoutuTenbHO oT 250 mo 500 mi/r, B wactHocTH, OT 250 1o 450 mMui/T,

B yacTHOCTH, OT 300 10 350 mMu/T.

[0039] B 1OmOnHWUTENBbHBIX BapUaHTAX peaIU3alMy BO3MOXKHO MOCJIEAYIOIIEe
XUMHUYECKOe OTOeTMBaHIE MaTepralia Nociie KUCIOTHOM U IeJI0YHON Bapku. Hampumep, B
OHOM BAapHAHTE pEANTN3ALUN HCIOJIB3YIOT TOJHOCTBIO OECXJIOPHOE OTOENUBAHHE C
NPUMEHEHUEM TIOCJIEIOBATEIbHOCTH OTOENMBAHUS C IOMOINBID O30HA U NEPOKCHIA
BOJIOPOAA/TIEPYKCYCHOM ~ KUCJIOTBI JJisi  OJHOBPEMEHHOIO PEeryJUPOBaHUS CTEIEeHU

NOJMMMEPHU3ALNH LEJUTF0I03HOH (ppakiyuu. B nononHuTenbHOM BapuaHTe peanu3aluy 030H
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MOXKeT OBITh 3aMEHEH Ha JUOKCHUJ XJIOpa B ClIydae HCIIOIb30BAHUS MOCIEAOBATEIbHOCTH
0e3  BNEeMEHTapHOrO  XJopa Uil  OJHOBPEMEHHOIO  DEryjJHpOBaHUS  CTENEeHU

NnoJIMMepru3aluu LIEJUTFOJIO3HOH (I)paKI_[I/II/I.

[0040] Ha mpaxkTuke HeUeNTIONO3HbIE MaTepuaibl, TaKue Kak MOJINYPETaH,
NOAOOHBIN 3J1aCTaHy, CTAHOBATCS XPYIKUMH MPH TEPMUYECKOH 00padoTke mocie mepBoit
U BTOPOM XMMHYECKHUX CTaauii, HAampumep, NpH KapOaMHHHMPOBAHUH, U MOTYT OBITH
BBIZICJIEHBl BO BPEMsi PacTBOPEHHUS M (PUIBTPOBAHUS MPSAMIBHOIO pacTBOpa kapbamara

LOEJIJIFOJIO3bI.

[0041] B onHOM BapuaHTe peanu3alMy LIEJO0Yb MPOKAUYMUBAKOT 4YE€pe3 BOJIOKHA,
00paboTaHHbIE KUCJIOTON, HAMPUMED, IIEJI0Yb MOXKHO MPOKAYMBATh Yepe3 CJIOH BOJIOKOH,
Onaronmapst 4eMy BOJIOKHA, 0OpabOoTaHHBIE KHCIOTOM, HE CITYTHIBAIOTCS APYT C IPYTOM H HE
00pa3ylT CTPYKTYpbl THIA JKTYTOB W Y3JIOB, HE NPUTOJHBIC IJisi TepepadOTKH, HYTO
MOAEPIKUBAET NOCTYIMHOCTh BOJIOKOH JIJISl PEar€HTOB BO BPEMsI CIEAYIOMINX XUMHYECKUX
nporeccoB. B moaxopsiimeM BapHaHTE pean3aliyl CyCIIEH3UI BOJIOKOH, 00pa0OTaHHBIX
KUCJIOTOM, W LIEJIOYH CMEUIMBAIOT B TMOAXOSIIEM peakTope, TaKOM Kak peakTop,
ONMCAHHBIN BBILIE KaK MOAXOMAIINMN Ul IPUMEHEHUsI Ha NEPBOM XMMHUUYECKON cTtanuu. B
KOHKPETHOM BapHaHTE peaM3aluyd LUPKYJALIUID CMECH IIEJOYHON CYCIEH3UH B

MOAXOOAIEM PCAKTOPE WUIH I'PYHIIE PpCAaKTOPOB 00€eCIeunBarT ¢ MOMOIIBIO HACOCA.

[0042] B nononHuTENbHOM BapuaHTE peaju3alud BTOpas XUMUYECKas CTaaus
JOTIOJIHUTEJIPHO BKJIIOYAET TMPUBENECHUE B KOHTAKT BOJIOKOH, OOpa0OTaHHBIX KUCJIOTOMH, ¢
MOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM. B moaxoxsiiieM BapuaHTe peajn3aludud BTOpas
XUMUYECKast CTaAusl JOTOJHUTEIbHO BKJIIOYAeT TPUBEACHUE B KOHTAKT BOJIOKOH,
00pabOTaHHBIX KHCJOTOH, C TIOBEPXHOCTHO-aKTUBHBIM BEIECTBOM, BBIOPAHHBIM U3
TPyNIbl KATUOHHBIX MOBEPXHOCTHO-aKTHUBHBIX BEIIECTB, HEMOHOTCHHBIX MMOBEPXHOCTHO-
AKTUBHBIX BELIECTB U AHUOHHBIX MOBEPXHOCTHO-AKTUBHBIX BEIIECTB, MPEANOYTHTENBHO C
HEHOHOTE€HHBIM  TMOBEPXHOCTHO-aKTHBHBIM  BEIIECTBOM, BBIOPAHHBIM W3  TPYIIIIHL,
COCTOsIIEN W3 ANKWINOJUINIMKO3UAA, Leromakporosna 1000, merocreapunoBoro Crnupra,
LEeTWIOBOro  cnupra, Kokamuaa JIDA, xokammma MDA,  meuunrimoKo3uaa,
IEIONIUTIIIOKO3uAa, MoHocTeapata mmuepura, IGEPAL CA-630, Isoceteth-20,
JAyPUITIIOKO3U/Ia, MaJbTO3UIOB, MOHOJAYPHHA, MUKOCYOTHJIMHA, 3TOKCHJIATa Y3KOTO
nuama3oHa, Nonidet P-40, HOHOKCHHOMA-9, HOHOKCHHOJIOB, NP-40, MOHOOOIEUIOBOIO

3(pupa OKTA3TUIEHIIUKONsA, N-OKTHI-OeTa-D-THOrmOKONUpaHo3uaa, OKTUIIIIFOKO3HA,
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oJlenwsioBoro cnupta, runepunos I191-10 noacomHeyHOro Macjiaa, MOHOAOIELUIIOBOTO
spupa MEHTAITHIEHIJIMKOJS, TIONUAOKAHONA, TIOJoKcamepa, monokcamepa 407,
NOJMITOKCUIIMPOBAHHOTO aMHUHA TAJJIOBOTO Maclia, MOJUPHUIMHONEATa IMOJUTIHIEPHHA,
nojucopbara, monucopdbara 20, momucopbara 80, copOuTana, copOHTaHMOHOJIAyparTa,
copOuTaHMOHOCTeapara, CTOPOMTAHTpHUCTEapaTa, CTEAPUIIOBOIO CIHPTA, CypdakKTHHA,
tputona X-100, tBuna 80, momeuwmscynbgpara Hatpusi (SDS), XjmopunoB OeH3aJKOHMUS,
xynopuna Oen3mwi-C8-C18-aIkuinguMeTnIaMMOHUsI, JIFOOOTO TMOBEPXHOCTHO-AKTUBHOTO
BELIECTBA U3 IPYI MOJOOHBIX MAaTEPHAJIOB U UX cMeceil. HeroHOreHHbIe TTOBEPXHOCTHO-
AKTHBHBbIE BEIIECTBA MPENMOYTUTENIbHBI B Ka4eCTBE CMAuUMBAIOLIUX areHTOB. B omgHOM
BapHAHTE peasu3alii KaTHOHHbIE TOBEPXHOCTHO-AaKTUBHbIE BELIECTBA, TAKUE KaK XJIOPHI
Oen3u-C8-18-aIKMIIMMETUIIAMMOHUSI,  SIBJITFOTCS.  MTPEATIOYTHTEIbHBIMH, — MOCKOJIBKY
00ecneynBaroT CUIIbHOE B3aMMOJICHCTBIE CO CMELIAHHBIMHI TeKCTUJIbHBIMH MaTepHaiaMu,

TaKHMH KaK TIOJIMKOTTOH, YBEIUIUBasi TUAPOGOOHOCTh CMECH.

[0043] B opnoM BapuaHTe peanu3zanuM BTOpas XUMHYECKash CTaaus BKJIIOYAET
NPUBECHNE B KOHTAKT BOJIOKOH, 00paboTaHHbIX KUCIOTOH, ¢ <1,0% Mac. MOBEpXHOCTHO-
AKTUBHOTO BELIECTBA II0 MacCe TEKCTIJIbHOro Mmarepuana, obsrgHo 0,05-0,5% wmac.

MOBEPXHOCTHO-AKTUBHOI'O BEIIECTBA I10 HCXOOHOM Macce TEKCTUIIbHOIO MaTepuala.

[0044] B onmHoM BapuaHte peanu3aluMd  BTOPYK)  XHMHUYECKYK)  CTaJHIO
OCYLIECTBISIFOT C HCIOJb30BAHHEM OJHOIO BapOYHOrO KOTJA HJIM TPYIIBl BapOUYHBIX
KOTJIOB TaKOTO THIIA, KAK ONKCAH BBIIIE B OTHOLIEHUM CTaJWN KHCIOTHOH 0OpaloTky, B
KOTOPBIX 00ECTIEYHBAIOT LIUPKYJISILHIO CyCIeH3HH, 00pabOTaHHOM M3 BOJIOKOH M BAPOYHOMN
JKHIKOCTH, C MOMOLIBIO Hacoca. Kak ommcaHo BbIlIe, IPpyroil mpUMep TPyIIbl PEakTOpOB,
B KOTOPBIX MOXXHO OCYLIECTBIISITh LUPKYJSILHIO CYCIIEH3UH, MPENCTaBIsAET COO0 KOHTYp
cpenHel KOHCUCTeHUHMH. JJIi MPUMEHEHUs] B Pa3jMYHBIX BAPHAHTAX PEATH3ALUU TaAKKE

MOAXOAAT PEAKTOPBI HENMPEPBIBHOIO NEHCTBUS IIIHEKOBOI'O TUIIA.

[0045] B nomomHUTENPHOM BapHaHTE peaNu3aluu  MaTepuas, oOpabOTaHHBIH
KHCJIOTOM M INEJOYbI0, IPOMBIBAIOT BOAOW C IMOJIY4YEHUEM MaTepualia, KOTOPBIA IO
CYIIECTBY OTHOCUTCS K THIy PacTBOPUMON LEJUIIOJIO3bI, AJi MpOLecca MONy4eHUs

kapOamara [eJUTIOJIO3bI.

[0046] B opHOM BapuaHTe peanu3alUM CMEIIAHHBIA BOJOKHHUCTBIM TEKCTUJIbHBIN
Matepuan TPEACTaBNIsIeT COOONW CMELIaHHBIM BOJIOKHUCTBIA TEKCTUJIbHBIA MaTepHual

CMCIHIaHHBIX IIBETOB. CMelnaHHbIA BOJIOKHUCTBIN TEKCTUIIBHBIN MaTepHall, He00s13aTENbHO
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UMEIOIUI CMELIAHHbIE L[BETA U COAEPKALUI LEJITIONO3HbIE U HELEJIIOI03HbIE BOJIOKHA,
B OAHOM BAapUaHTEC pCajlu3aliiid IPHUBOAAT B KOHTAKT C KHUCJIOTOM U IMIEJIOYbIO. B
YaCTHOCTH, YKA3aHHBI MaTepuaj MO OTAEIbHOCTU NMPHUBOIAAT B KOHTAKT C KUCJIOTOW U
IIEI0YbI0, HAapUMEpP, CHadaja C KHUCJIOTOM, a 3aTéM CO INEJOYbl0, WM CHadajaa Cco
IIEJIOYbI0, a 3aTeM C KUCJIOTOM. 3aTeM IMOJy4YEeHHBbIH MaTepuasl IpPOMBIBAIOT BOIOH.
Hakonen, mnonyudeHHbII MaTepual B OJHOM BapUaHTe pealu3allid IOJBEPrarT

OT6eJII/IBaHI/I}0, B 4aCTHOCTH, O30HOM H HE00s13aTEIbHO O30HOM U MEPOKCUAOM BOOOPOAA.

[0047] B omHOM BapmwaHTe peanuzaluu Marepuali, OoOpaOOTaHHBIH KHCIOTOH W
IEJIOYBbI0, @ 3aTeM OTOENIeHHBIH O30HOM U HeOOs3aTelIbHO IMEPOKCHIAOM, IPOMBIBAIOT
BOJOM C MOJY4YEeHHMEM MaTepHaja LE/UIIOJIO3HOM MacChl, B YaCTHOCTH, MaTepuaia
LEJUTIOJIO3HONM MAacChl, KOTOpPBII MO CyLIECTBY OTHOCUTCA K THUIY PacTBOPUMOHN

LIeJUTFOJIO3bI, HATIPUMED, JIsI [TPOLIecca MoyueHus KapOamaTa LeJUTF0I03bL.

[0048] HexoTopble TEKCTUIIbHBIE MaTE€pUabl CONEPKAT HEXKENATEIbHbIE KPACUTENN
U IBETHbIE INUIMEHTHI, KOTOpblE MOTYT OBITh YAaJNeHbl B BapHAHTAX peATU3ALUH
HacTosALero n3obpereHus. B omHOM BapmaHTe peann3aluy BTOpas XUMUYECKas CTaHs
JOMOJHUTEIbHO BKJIIOYAET YJAJ€HUE LBETHBIX ITUITMEHTOB, KpacuTelel W ApPYrux
IIPUMECEH, paCTBOPUMBIX B Lieo4Yax. B 0OHOM BapuaHTe pealn3aluu IBETHbIE TUTMEHTHI,
KpPacUTEJIHU U Ipyrue NPUMECH, pACTBOPUMBIE B ILEJIOYAX, YAASIOT OCPEACTBOM ropsiuei

IIEJIOYHON HKCTPAKLUU HA BTOPON XUMUYECKOH CTaANH.

[0049] Hcnonb3oBaHWe  BapUAHTOB  peaid3aldid  MPEIJIOKEHHOro  crocoda
o0ecreynBaeT BO3MOXKHOCTb TOJYYEHHS TYJbIbI Ui TPUMEHEHUS B CIEIYIOIIUX
mpoueccax. B KOHKpPETHOM BapuaHTe peanu3alud CbIPb€BONW MaTepuall, KOTOPBIU
OTHOCHUTCSI K THITy PAaCTBOPUMOMN LEJUTIOJIO3BI, BRIACISIOT AJIsl NajbHEHIIeld nepepaboTKu.
Hanpumep, nynbna moxer ObITh BhIAeNeHa (GuibTpanuel U cymkoil. B omHoM BapuanTe
peanusaluy CbIPBEBOM MaTepuaj, KOTOPbIH OTHOCUTCS K TUIy PACTBOPUMOMN B ILIEIOYAX
LEJUTFOJIO3b], HEUTPAIU3YIOT Mepen CYLWKoi. B omHOM BapuaHTe peanu3aluy ChIPbEeBOM
MaTepHaj, KOTOPbIH OTHOCUTCS K THITY PAaCTBOPUMON LEJUTIOJIO3bI, MOAXOMAIINM 00pa3omM
00€3BOJKMBAIOT M Cymar CHOPMHPOBAHHOE TMOJOTHO B (OpMe CETKH WM JIHCTa
(BBICYIIEHHBI TPOAYKT MOXKHO cobupatb B (GopMe pyJOHA WM JIHCTA) JJIs
TPAaHCIOPTUPOBKU. B KkaudecTBe ajabTEpPHATUBBI TAaKXKe BO3MOXKHA CYyIIKa C MOMOLIBIO
UCIIAPUTENIbHONW CYIIMJIKM WJIH CYIIMJIKH C MEPErpeTbiM MapoM, WJIH PacHbUIUTEIbHOU

CyLIKH, WA aHAJIOTUYHON TexHojoruu. B AOIIOJIHUTECJIBHOM BapHUaHTE pajn3aliun
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CBIPbEBOM MaTepHall, KOTOPBbIM OTHOCHUTCS K THUIy PAaCTBOPUMOU LEJUIIOJIO3bI, MOXHO
HAIpPsMYIO HCIOJb30BaTh B KAYECTBE BJIAXKHOW IYJIBIIbI, BBICYLIEHHOW COOTBETCTBYIOILUM
o0pa3oM Uil MpPOLIECCOB KapOaMMPOBAHMS HAa MNPEANPUATHH, PabOTAIOLIEM HAa CBOEM
celpbe. Kak ynmoMsiHyTO Bblllle, B pa3JIUYHBIX BAPUAHTAX PEAIU3aLMH BECh IPOLIECC MOXKHO

OCYHECTBJIATh Ha LEJIJIFOJIO3HOM 3aBOAC.

[0050] JlomoHUTEIbHBIE  BAapUAHTBl  peaju3allid  MPEIJIOKEHHOro  crocoda
o0ecrneynBaOT TOJy4YeHHUE TPOAYKTa Ha OCHOBe KapbamaTa ULeJUIroJio3pl. B omHOM
BApUAHTE peAN3alUU TPEJIOKEHHBIH CHOCO0 BKIHOYAET OTMOJHUTENbHBIE CTAaTUH
NPUBEACHUS] B KOHTAKT IIEJIOYHOr0 MaTepuana, oOpaboTaHHOTO KHCIOTOW U LIENIOYbI0, C
5-25% mac. MOYEBHHBI IO Macce BBICYIIEHHOM B IMe4YM LEJUIIOJIO3bI, COAep Kalleics B
IIEJIOYHOM Marepuaie, oOpaOOTaHHOM KHCJIOTOM U  IIEJIOYBID, B3aUMOIEHCTBUS
YKa3aHHOH CMeCH MaTepHaj/MOYeBHHA TNPU NEPEeMEIIUBAHUKM IPH TEMIepaTrype B
nuanasone ot 100 go 170 °C, npeanouturensuo ot 130 no 165 °C, B wactHOCTH, OT 133
no 150 °C, ¢ momyueHHeM IpOAyKTa Ha OCHOBE KapOamara LEeJUTFOJIO3bI, BBIIEICHUS
NpPONYKTa Ha OCHOBE KapOamaTa LEJUTFOJIO3bl U IpOOJIeHHs BBIAENEHHOrO mpoxaykra. B
TOTNOJHUTEIbHOM BapHAHTE PEANN3alliil BBIACICHHBIH W HM3MENbYEHHBbIH MPOAYKT Ha
OCHOBE KapOamara LeJUTI0JIO3bl HEOOs3aTeNIbHO MPOMBIBAIOT Tepes; 00€3BOKIUBAHUEM HIIH
cymkoil. Ecniu mpoaykr Ha ocHOBe kapOamaTa LEJUTFOJIO3bI 3aTeM 00pabaThIBAIOT ISt
BBIACJICHUS JTIOOBIX OCTABLIMXCSI HELIEJTIOJNO3HBIX MaTePHANIOB, TO KapOamaT LEJTI0NI03bI,
HOJIyYeHHBIH B mporecce KapOaMHUpOBaHUs, CHAaYala U3MENIbYAIOT, 3aTeM OYHIIAIOT Mepes
00e3BOJKMBAHUEM HJIH CYLIKOW. B OMHOM BapuaHTe peanu3aluy CTENeHb MOJUMEePU3aLH
Marepuaia, 00pabOTaHHOTO KHCIOTOW U INEJOYbI0, PETYIUPYIOT C MOMOLIBIO MEePOKCHIA
BOJOpPOJAa B TpoLecce KapOaMHpPOBAHUS WM APYTUMH TOAXOASIIUMH CIIOCOOaMu,
HampuMep, 3JEKTPOHHOW OOMOapAMPOBKOW mepen noOaBIEHHEM MOYEBHHBI. B omHOM
BapUaHTe peanu3anuu A00aBISIOT 29-435 MMOJb MEPOKCHAA BOAOPOAA HA KHJIOTPAMM
mMatepuana, OOpaOOTaHHOrO KHUCIOTOH U  I[IEJIOYbI0. AJIBTEPHATUBHO, CTENEHb
NOJIMMEPH3AaLUHA MOXKHO PEryJIMpOBaTh 10 KOHEYHOTO TPeOyeMOro ypOBHSI C IOMOIIBIO
nporecca XMMHYECKOH MpeaBapUTENbHON 00paboTKN (BKIIFOYAs WIIM UCKIFOYAsl TPOLIECC

oTOeNTMBaHNSA).

[0051] Takum 00pa3oM, MpenIoKEHHbIE BapHAHTHI peaJH3aluu O0ECTIeUHBAIOT
NOJIy4eHHE MPOAYKTA HA OCHOBE KapOamaTa LEeJJIFOJIO3bl U3 CMEIIaHHOTO BOJOKHHUCTOTO

TEKCTUJIBHOT'O MaTE€pHajia B OJHOM HENIPCPBIBHOM MPOLIECCE.



10

15

20

25

30

17

[0052] B HekoTOpBIX BapuaHTax peaJn3aluy BO BPEMs NEPBOM XUMUYECKON CTaaun
U BTOPOM XHUMHYECKOM CTaguu pPacTBOPSETCA/YAAISETCS HE BECh HELEJUIIOJIO3HBIN
matepual. B oxHOM BapuaHTe peanu3auuu JrOOOH OCTABLUIMHCS HELEJUTFOJIO3HbIHI
MaTepHas OTAEINSIOT MOCPEACTBOM JOMOIHUTENBHOIO Mpolecca ABYX(pa3HOH 3KCTPaKIUH
U3 TOHKOM3MENbUEHHOr0 MaTepHajla Ha OCHOBe KapOamara Lemosio3sl. B
ANbTEPHATMBHOM BapHaHTe peaJIM3alUy OCTABIIMICS HELEJUTFOJIO3HBIH  MaTepuan
OTHENAIOT TOCPEACTBOM (MIBTPAllMM PACTBOPEHHOro KapbamaTa IeJUTIoJIo3bl 10,
HampuMep, MNpolecca MOKPOro MpsiieHus. B OMONHUTENbHOM BapUaHTE pean3aluu
OCTABLIMICS HELEJUTIOJIO3HBI MaTepuall OTAEAIOT Pa3feNieHHeM IOJ ACHCTBUEM CHUIIBI
TSDKECTH, TPENNOUTHTEIBHO C TIOMOLIBK) OJHOIO WM OoJjieeé THAPOLUKIIOHOB, T.€.
LEeHTPOOEIKHOrO cemaparopa W/wim Bo (oTannoHHON kamepe. Llemmono3a (ocoOeHHO
XJIOTIOK) MIMeeT OoJiee BBICOKYIO IUIOTHOCTB, €M HELEJUTIOJIO3HbIE MAaTepUaIbl, TAKHE KaK
NOJMICTEp, Hanpumep, noimsTwieHTepedranat (II3T), KoTopbIid, B CBOIO o4Yepenb, HMEET
OoJiee BBICOKYIO TUIOTHOCTbB, YeM 3JacTaH. i moBblmeHus 3)()EeKTUBHOCTH pa3eeHusI
HECKOJIBKO THAPOLUKIOHOB MOTYT OBITh COEIMHEHBI IOCIEAOBATENbHO. MexaHudeckoe
pazgeneHue  BOJOKHHCTBIX ~ MAaTE€pPHAJOB, OCYIIECTBIIEMOE COIJIACHO  BAapHUAHTY
peanu3anyy, B KauecTBe aJbTEPHATHUBBI WM B AOIOJNHEHHE K 00paboTKe B OJHOM HIIU
HECKOJIbKUX THIPOLMKJIOHAX, TAKXKE MOXET OBITh OCYIIECTBIEHO BO (DJIOTALIMOHHOM
kamepe. Bo ¢uoraunoHHON kamepe, B 4aCTHOCTH, MOTYT OBITh BBITIOJIHEHBI CIEAYIOLINE
npouenypsl: A) oOpa3oBaHHe IMy3bIPHKOB Ta3a B CYCIEH3HH, b) MpUBENEHHE B KOHTAKT
Ny3bIPHKOB I'a3a C BOJIOKHUCTBIMHM MaTe€pHalaMU U3 CYCIIEH3UH, C) MPHKPEIUICHUEe I
NPUIUTNIAHKE BOJIOKHUCTBIX MATEPHAJIOB, TOJIEXKALINX BBIICICHHUIO, K My3bIpbKaM rasa, d)
o0ecreyeHrne BO3MOKHOCTH MOIbeMa KOMOWHAIIMIN T'a3/TBEPIOE BELIECTBO K TOBEPXHOCTH,
I7ie UX MOXKHO CHSTb Onaromapsi ux Oosiee HU3KOH TUIOTHOCTH, BO (DJIOTALIMOHHOH Kamepe,
npuueM Ooree JieTkHue HEeLEJUTIOJIO3Hble MaTepHajbl, TaKHe KaK YacTHUIbl IMOJHUACTEpa,
Hanpumep, [I9T, u srmacraHa, MOAHUMAOT MPEUMYINECTBEHHO, M MOTYT OBITh CHSTBI C

OoJee TSHKENBIX YaCTHII LEJUTIOJIO3bI, KOTOPBIE OCTAOTCS BO (PJIOTALIMOHHON Kamepe.

[0053] OmucanHyo 00paboTKy BO (DJIOTALIMOHHOW KamMepe MOXKHO OCYINECTBIISITh

HEMPEPbIBHO WU NEPUOANYECKH.

[0054] KapOamaT wemmroio3sl, MOJTYYeHHBIH OMHCAHHBIM CIOCOOOM, MOJKET OBITh
UCTIOJIb30BaH B KaueCTBE CBHIPHEBOTO MaTepuaia JJisi TNPOU3BOACTBA TEKCTUIIBHBIX

IITANEeIbHBIX BOJIOKOH WJIM HUTEH, HETKAHBIX BOJIOKOH, IJIEHOK, 'YOOK 1 000JI0YeK.
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[00S5] Crenyrooue HEOrpaHUYHUBAOIINE MPUMEPhl WIIOCTPUPYIOT MO MEHbIIEH

Mepe HEKOTOPbIE BAPHAHTHI PeaTH3al[ii HACTOSIIEer0 H300peTeHNsI:

ITPUMEPDBI

IIpumep 1: Xumuueckass mnpeaBapuTeibHasi 00pa0oTka B BapOYHOM KOTJIe C

NPHHYIMTEJIbHOH HUPKYJIALHEH

[0056] [lepepaOoTaHHBIE OTCOPTUPOBAHHBIE XJIONKOBbIE TEKCTHJIBHBIE OTXOIBI
CMELIaHHBIX I[BETOB C BS3KOCTBIO, H3MEpeHHOW ¢ wucnoibp3oBanueM CED (mens-
sTUIeHIuaMIUHOBOro Komiuiekca) 800 £ 200 mu/r (Mmonudunmposanssii cranmapt ISO
5351), conepsxkammue 4,0+2,8% HEUEJUTFOJIO3HBIX BOJIOKOH (TJIaBHBIM 00pa3oMm, MOJUACTED,
a TaKke CIeOBbIE KOJMYECTBA HEHJIOHA, MaTepHalia, COAEPIKAIlero M30MpeH (Pe3nHKa),
NOJIMA THJIEHA/TIONUTTPONIIIEHA), MEXAaHHUYECKH HM3MENbUad Ui Pa3pyIleHUs] CTPYKTYPHI
TKaAHU C TMOJYYEHHEM 4YaCTUL, HMEKIIUX pasMep BOJOKOH <25 wmm 135-155 «kr
BBICYIIEHHBIX Ha BO3/yX€ Pa3pe3aHHbIX TEKCTUJIBHBIX OTXOOB) MOABEPralid XMMHIECKON
npeaBapuUTeNbHON 00padOTKe B BapOYHOM KOTJE C MPUHYAUTENBHONW LUPKYJSILIHEH,
UCIIONIb3Ysl ABYXCTaQAUNHYK mpouenypy Bapku: Ha mnepBol KHUCIOTHOW CTaguu
U3MeNbYeHHbIH Marepuan oOpadaTeiBanu cepHod kucnoroit mpu 90 °C B tedyeHue 60
MHUHYT, HCIOJb3ysl OTHOILIEHUE >KUAKOCTH K TBepaomy BemectBy 10 k 1, mucxomgnas
3arpys3ka KUCJIOThI coctaBisiia 5,4 + 0,4 r/n (n=35), KOHe4YHasi KOHLEHTPALHsI KHCJIOThI B
KOHLIe Bapku coctaBisiia 4,7 = 0,6 r/n (n=35), 3Hauenue pH mocinenHero npoMbIBOYHOTO
pactBopa coctasiisuio 6,4 + 1,2 (n=35) npu u3mMepeHnn B MPOMBIBOYHOM (PHIIbTPATE MOCIIE
BBIIEPKUBAaHUS | Kr mpenBaputesibHO oOpadoTaHHOM mysbnbl B 20 71 BOABI B TEUEHUE
Houn. CpeaHuil BBIXO KUCIOTHOW CTaANH COCTAaBJsLI 88% TBEpIOro BEIIeCTBA B pacyeTe
Ha MaTepuall, BBICYLIEHHbI B reyu. Ha BTOPON 1e0YHON CTaAuK NMPOMBITHIN MaTepuall,
00pabOTaHHBII KHUCJIOTOH, TMOABEPrald XUMHYECKOW MpenBapuUTeNbHON o0paboTke
rugpokcugom Hatpus npu 110 °C B Teduenue 120 MHUHYT, HCHOJIB30BaJIU OTHOLIEHUE
KUJKOCTH K TBEPIOMY BelnecTBy 13,5, ncxomHas 3arpy3ka menodu cocrasisiia 83 = 5 r/n
(n=35), KOHeUHas1 KOHLIEHTPALH LIeJIOYN B KOHLIE BapKH cocTaBisuia 76 + 6 r/a (n=35),
3HaueHne pH mocnenHero mpomMbIBOYHOrO pactBopa coctaBimsuio 8,3 + 0,5 (n=35) mpu
U3MEPEHUH B INPOMBIBOYHOM (puibTpaTe Iocjie BbIAEPKUBAHUS 1 KI' NpenBapUTEIbHO
00paboTaHHOH MyJIbIbI B 75 J1 BOABI B TedeHue | yaca. CpemnHuii BBIXOA LIEJIOYHON CTaquu

coctaBsil 92% TBEPAOro BEIECTBA B pacueTe Ha MaTepuall, BBICYLIEHHbI B IEYU.
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Bsi3kocTh mpenBapuTeNbHO XUMHUYECKH oOpaboTaHHOro marepuaina cocrasisuia 330 = 30
M/t (n=35) (Ha OCHOBaHUU U3MEPEHHsI BsI3KOCTH ¢ ucrnonb3osannem CED B cooTBeTcTBUU
¢ momuduuuposanHeiM cranzaprom ISO 5351). IlpoBonunu crnenyromui 371€MEHTHBIN
ananmu3 (mMeronom MCII-O3C (ontuyeckoil SMUCCHOHHONM CIEKTPOMETPUHN C UHAYKTUBHO-
CBSI3AHHOW TIUIa3MOI) TIOCJE MOKPOrO O30JIeHHsT o0pasua), BKIOYAs OIpeneeHue
conepxkanusi 3oibl: ComeprkaHue KaimbLus cocTaBisuio 55 + 23 ma. B pacuere Ha Ca
(n=35), comepskaHue MarHusi COCTaBysuIo 6 + 3 M., B pacuere Ha Mg (n=35), conep:kaHue
senesa cocraByisiio 10 £ 3 m.a. B pacdere Ha Fe (n=35), coneprkaHue KpeMHUs COCTABIISLIO
16 +£ 8 m.1. B pacuere Ha Si (n=35). Conepskanme 30mbl coctaBysio 0,10+0,03% (n=35)

(ISO 1762).

[00S57] Marepuan TUna pacTBOPUMOM LEJUTIOJIO3bI, MOJIYYEHHBIH B MpoLEcCe
NpeaBapuUTEeNbHON  00pabOTKH, COOTBETCTBYIOIIMM  OOpa3oM  OOE3BOKUBAIU IS
crenyrolero npouecca kapbamuposanus. IIponece kapOaMupoBaHHs OCYIIECTBIISIIN TaK,
Kak onucaHo B ¢uHCKuXx mareHtax FI112869, FI112795, a takxke B 3asBKe Ha (DUHCKHIA
nateHT FI20195717. CteneHp noauMmepu3alydy LEJUTIOJO3bl PETYJIUPOBAH, HCIONb3YS
no3y nepokcuna sogopona 0,33 + 0,08% (n=17), no yposHs 248 £ 17 ma/r (n=17) (xax
BSI3KOCTh, H3MepeHHast ¢ ucnojb3zoBaHueM CED B coorBerctBuu ¢ ISO 5351) mpu

U3MEPEHUH B IIPOMBITOM U BBICYILIIEHHOM KapOaMaTe LeJITFOJIO3bI.

[0058] Kapbamar 1eutono3el, MNOJYyYEHHBIH IOCPEACTBOM — KapOaMHpPOBaHMUS,
JOTOJIHUTEJIbHO PACTBOPSUIM JUIsL MOJYYEHHUs] BOJIOKOH KapOamarta LeJUIoJIO3bl UL
dbopMoBaHUsT MO MOKpoMmy crocoly: HM3menbueHHbI BO3AYLIHO-CYXOH MOPOIIOK
kapOamara LEJUTF0JIO3bl CYCHEHAUPOBAIM M PACTBOPSUIM B PACTBOPE LIMHKATA HATPHUS
(OkcaHa IIMHKA) 1O KOHEYHOTrO coaepskaHusi kapbamara nemtosiossl 6,5 + 0,2% (n=10),
comepskanus runpokcuaa Harpus 6,5 £ 0,2% (n=10). ITony4eHHsbIi B pe3ynbraTe criocoda
pacTBOpeHHs paciuiaB kapbamaTa LEJUTIOJIO3bl BIOCIEACTBUN (PHUIIBTPOBAINA NOCPEICTBOM
cniocoba ABYXCTaAWHHON (uibTpanmu ¢ OOpaTHOW MPOMBIBKOH, MPHUMEHssI HA BTOPOH
craguu punpTpanym QuUIBTPyOLIMA Matepuan pasmepoMm 20 MkM. DopMmoBaHHE H3
OTGUIBTPOBAHHOTO M JAEA3PUPOBAHHOIO KapOamaTa LEJIIFOJIO3bI MO0 MOKPOMY CHOCOOY
NPOBOAWIN C TMPUMEHEHHEM OCAIUTEJIbHOW BaHHBL, ONTHMU3MPOBAHHOW IUIsl crocoda
kapOamaTa LeJUTIOJIO3bI, COoAepIKallel, HanpuMep, CyJbdaT HATPUsI U CBOOOTHYIO CEPHYIO
KUCJIOTY. B ycnoBusIX pacTsbkeHUs B ropsiuell BaHHE MPUIJIOXKEHHBIH Mpeaen MPOYHOCTH Ha
coBur cocraBmn 86 + 8 % (n=56). ®@unameHTHas JIeHTa, TOJy4YeHHas B Pe3yJIbTaTe

dopmoBaHus, ObLIa pa3pe3aHa Ha INTANeIbHbIE BOJIOKHA C JIJIUHONW pe3ku 40 Mm.
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Koneunslii Tutp ¢punamenta coctasisit 1,3 arekc. YIpyrocts Npu pa3pbiBe LITANEIbHBIX
BOJIOKOH coctaBmia 23 + 1 cH/rekc (n=56), yanunenue npu paspoeise - 16,4 = 1,5 %

(n=56) (SFS-EN ISO 5079).

[0059] IIpumep 2 XumMu4eckasi mpeaBapuTe/ibHasi 00padoTKa B CMECHTEIbHOM
peakTope
[0060] [lepepaOoTaHHBIE OTCOPTUPOBAHHBIE XJIONKOBbIE TEKCTHJIBHBIE OTXOIBI

CMELIAHHBIX I[BETOB C BS3KOCTBIO, H3MEpPeHHOW ¢ wucnois3oBanueM CED (mens-
STHJIEHANAMHHOBOTO Komrutekca) 800 + 200 mu/r (mMoguduumposaHHblii crangapt ISO
5351), conepsxammue 4,0+2,8% HEUEJUTIOJIO3HBIX BOJIOKOH (TJIaBHBIM 00pa3oMm, MOJUACTED,
a TaKke CIeOBBbIE KOJMYECTBA HEHJIOHA, MaTepHalia, COAEPIKAIlero M30MpeH (Pe3nHKa),
NOJIMA THJIEHA/TIONUITPONIIIIEHA), MEXAHWYECKH paspe3aiu Uil pa3pyLIeHHs CTPYKTYpPbI
TKaHH C TIOJYYEHHEM KaK MOXKHO OoJyiee HETIOBPEXAECHHBIX BOJIOKOH HWIJIM CTPYKTYpPBI

MIPSIKU.

[0061] JIs1 KUCTIOTHOU CTAaAUU B CMECHUTEJIbHBIN PEAaKTOp 3arpyskanu 178 kr BOIBI,
nobasnsinu 1,26 kr cepHoit kucnotsl (93% pacTBop Mac./mMac.) M HarpeBasiu pa30aBiIeHHBIN
pacTBOp CepHOW KHCIOTBI 10 TpeOyemoit Temmepatypbl 90 °C. BxirouuMB peskum
HepeMeIlnBaHus, B PeakTop n00aBmsn 22,3 Kr BBICYIIEHHBIX HA BO3JyX€ TE€KCTUJIBbHBIX
otxonoB (comepskanue cyxoro BemectBa 89,3%). IlnotHocts mynbmnbl coctaBisiia 10%
(Mac./Mac.), i3MepeHHOe COIepKaHHe CEPHOM KUCIOThI B KUCJIOTHON BapOYHOMN JKUAKOCTH
coctaBisuio 6,5 r/m. Cmech Bapwmu npu 90 °C B Teuenume 60 MuHyT. B Teuenue
cnenyromux 30 MUHYT PEaKTOp COOTBETCTBYIOLIUM OOpa3oM OXJIAKAANU JJisi Oe30macHOH
BBITPY3KHU CYCIIEH3UH BOJIOKOH U3 peaktopa. O0paboTaHHOE KUCIOTOH BOJIOKHO JENUIN Ha
4yeTblpe MOPLUMH U TPOMBIBAJIM BOAOH MOPLMIO 3a NopLuel, mnoka 3HadeHue pH
BBIXOJSIIIIErO MPOMBIBOYHOI'O PACTBOPA HE YCTAHABIMBAJIOCH HA YPOBHE MPHUOJIM3UTEIIBHO

pH6.

[0062] JIns menovYHON CTaguu B CMECUTENbHBIN peakTop 3arpyxanu 100 xr Bonsl,
nobaemsimn 34 kr rugpokcupa Hatpus (50% pacTtBop Mac./mMac.) W HarpeBaid
pa3baBiieHHbI pacTBOop ruapokcupga Hatpusi no S0 °C. Ilpu  ogHOBpeMeHHOM
NepeMelINBaHil B peakTop Ao0aBmsuid 83,5 Kr NPOMBITOM W BJIAXKHOW CYCIEH3UHU

BOJIOKOH, 00paOOTaHHBIX KHUCJIOTOM, comepskameir 19,5 kr BojokHa. IIIOTHOCTE MmyJsbIbl
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coctaBmsia 9,0% (mac./mac.), MCXOmHAs WM3MEPEHHas 3arpy3ka THAPOKCHUAA HATpHUs
cocraBsuia 84,8 r/n. Ilenounyro cycneH3utro BojokoH HarpeBanu 10 100 °C B TeueHue
cnenyromux 140 wmunyt. UYepes 100 munyt Bapku npu 100-107 °C  peakrtop
COOTBETCTBYIOIIMM 00pa3oM OXJaxJgaiu B TedeHue cuepyoomux 100 MuHYT Aus
0e30macHO BBITPY3KH CYCIEH3HH BOJIOKHA M3 PEAKTOpa, B PE3yJbTaTe Yero odee Bpems
npeObIBaHMsI BOJIOKHA B IIEJIOYHBIX YCIOBHAX MpH Temreparype Boime S0 °C cocTaBisiio
340 munyt, u npu temmeparype 100 °C — 100 munyt. KoHeuHast KOHLieHTpauus
TUAPOKCHJIA HATPHSI B BAPOYHOM JKUIKOCTH B KOHIIE BapkH coctasisuia 106 /1 BenencTaue

HCIapE€HUA BO BPEMA HpOZ[OJ'DKPITGJ'IbHOfI BAapKH.

[0063] Beixog Ha KHUCIOTHOM W ImIENOYHON cramusax coctaeisin 83%. BsskocTh
NpeIBapUTeNIbHO XUMUYecku oOpaboTaHHOro warepuana coctaBimsuia 365 miu/r (Ha
OCHOBaHMHM U3MEPEHHsI Bs3KOCTU ¢ wucnoiab3oBanueM CED B cooTBercTBHH €

MoauduuupoBaHHbIM cTaHaapToM ISO 5351).

[0064] Marepuan TUna pacTBOPUMOM LEJUIIOJIO3bL, MOJYYEHHBIH B MpOLIECCe
npeaBapuUTEeNbHON  00pabOTKH, COOTBETCTBYIOIIMM  O0Opa3oM  OOE3BOXKMBAJIU  JJIS
crepyromero mpouecca kapbamupoBaHus. CTeneHb NOJMMEPH3ALMU  LEJUTIOJIO3bI
peryJIupoBajy, HCIONb3ys 103y nepokcuaa Bomopoxa 0,4%, mo yposHst 248 mu/r (kak
BSI3KOCTb, M3MepeHHast ¢ wucnonb3oBanueM CED B coorBerctBum ¢ ISO 5351) mpu
U3MEPEeHUH B TPOMBITOM U  BBICYIIEHHOM KapOamare nesutono3el.  IIpomecc
KapOaMHpOBAaHUSI OCYINECTBIISUIM TaK, Kak OMUCAaHO B (UHCKUX mnareHTax FI112869,
FI112795, a Taxxe B 3asiBke Ha ¢puHckuit mateHt FI20195717. O0wee conepkanue a3ora B
NPOMBITOM M BBICYLIEHHOM B TMeud KapOamare wLeJutojo3bl  coctaBmsuio  1,8%

(Momu¢uumposannblii SFS 5505:1988).

[0065] Ilpumep 3 Xumuueckasi mpeABapuTe/ibHAs 00padoTKa B BapoOYHOM
KOTJIe
[0066] ITepepaboTaHHble OTCOPTHPOBAHHBIE XJIOMKOBBIE TEKCTHIIBHBIE OTXOIBI

CMELIaHHBIX I[BETOB C BS3KOCTBIO, H3MEpeHHOW ¢ wucnoibp3oBanueM CED (mens-
STHJIEHAUAMHHOBOTO Komruiekca) 750 miu/r (moguduuupoBanusiii crangapt ISO 5351),
cozpepxkaure 8,8% HELENTI0NO3HBIX BOJIOKOH (IJIABHBIM 00pa30oM, IOJNU3CTEP U CIEN0BbIE
KOJINYECTBA HEWJIOHA), MEXaHWYECKH pa3pe3aju IJIsl pa3pyLIeHUs CTPYKTYpbl TKaHH C
MOJIyYEHUEM YaCTHUL, UMEKOLIUX CPEAHUN pPa3Mep BOJOKOH 6 MM 295 KI BBICYLICHHBIX HA

BO3AYyX€E HU3MECJIbYCHHBIX TEKCTHUJIbHBIX OTXOI[OB) noaseprainiu KUCJIOTHOMH
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npeaBapuUTeNbHON 00padoTKe B BapOYHOM KOTJIE C KOHTYPOM CpenHell KOHCHCTEHLIUH,
BBITTOJIHEHHOM C BO3MOXKHOCTBIO NEpepa0OTKH MYJIbITbI CPeJHEH KOHCUCTEHIIMH HA OCHOBE
JPEBECHBIX BOJIOKOH. [J1aBHas dYacTb KOHTypa COCTOsJIa W3 HAmoOpHOH TpyO®Bl u
COOTBETCTBYIOILLETO HAcoca Il CpefHeld KOHcucTeHuuHu. Ha mepBoi KUCIOTHON CTaauu
paspe3aHHbIii MaTepuas oOpabarbiBaiu cepHOl kucaoTon npu 95 °C B TeueHune 70 MUHYT,
WCIIOJIb30BAJIM OTHOLIEHUE JKUAKOCTU K TBepAoMy BemecTtBy 10 k 1, ucxogHas 3arpyska
KUCJIOTBI cocTaBisuia 5,0 I/, U KOHEYHas KOHLEHTpaUMs KHCJIOThl B KOHLIE BapKH
coctaBnsuia 4,3 r/n. 3HaueHue pH mocieqHero mpoMBIBOYHOIO PAacTBOpa COCTABISUIO 3,2
NPU U3MEPEHUH B IPOMBIBOYHOM (UIIBTPATE, YTO COOTBETCTBYET 0,6 T CBOOOIHOM CepHOI
KUCJIOTBl HAa KWJIOTPAMM CYXOro Marepuana, oO0paboTaHHOro KUCIOTOH. BOJNOKHHCTYIO
CYCIIEH3UIO CPEeHEeW KOHCUCTEHLUU B KMCJIOTHON BAPOYHOM KUAKOCTH MPOMYCKAIN Yepes3
XUMHYECKHH CMECHTENb U BO3BPAIIAIN B BEPXHIOW 4acTh nurtaromeil Tpyosl. IToTok B
KOHTYpE€ KOHTPOJIUPOBAJIM, PETYIHPYs CKOPOCTh HAacoca M OOXOAs KOHTYD, HAIpaBIsis
9acTh IOTOKAa OOpPaTHO B HIKHIOK 4YacTh HamopHoOi TpyObl OOXOomHOH MOTOK
pEryJupoBaiy PpEeryjJupyroLIuM KJIamaHoM, NOAXOMSAIIMM JJIsl CYCIEH3MHM BOJIOKHA.
BsizkocTe Matepmana, oOpaboTaHHOTO KUCIOTOW, cocTaBisuia 315 mi/r (Ha OCHOBaHUH
u3MepeHust BA3KOCTH ¢ ucrnonb3oBanueM CED B coorBercTBHU ¢ MOAM(HULIMPOBAHHBIM
craamaproM ISO 5351). Cpennwuii BbIXOA KHCJIOTHON CTaguu cOCTaBisil 78% TBEpPIBIX

BCUICCTB B PaCUYCTC HA MaTCpUal, BbICYHIeHHbeI B MNCYMH.

[0067] Ha BropoH, IieiodHON CTaAuu TPOMBITBII Marepuan, oOpaOOTaHHBIN
KUCJIOTOH, TOABEpPrajn XUMHYECKOW O0OpaboTke B peakTope BBICOKOTO JaBJICHUS,
OCHAIIIEHHOM HAacOCOM CpelHel KOHCHUCTEHLUH, ruapokcunaoMm Hatpus mpu 110 °C B
TeueHue 120 MUHYT, UCHIOJB30BAIM OTHOLIEHUE KUAKOCTH K TBEpAOMY BelecTBy 13 k 1,
WCXOJHAsl 3arpy3ka IIeJioud cocTaBisuia 71,7 r/1, KOHEYHass KOHIEHTpAIUs IIEJIOYH B
KOHIIe Bapku coctaBsuia 63,7 r/m, 3HadeHue pH mocnemHero mpoMBIBOYHOIO PacTBOpa
cocTtaBisuia 9,9 mpu U3MEPEHUH B MPOMBIBOYHOM (PHIIBTPATE MOCIE BBIIEPKUBAHHUA | KT
npeaBapuTesIbHO 00pabOTaHHOMW MyNbIbI B 75 11 BoAbI B TeueHue 1 yaca. CpengHuii BbIXON
IIeJIOYHOM cTaguu  coctaBisan 92% TBepAbIX BeLIECTB B pacdeTe Ha MarTepuail,
BBICYIIEHHBII B Teud. Bs3kocTh Marepuana, oOpaOOTaHHOTO KHCIOTOW M IIEJOYBIO,
coctaBimsuia 305 Mo/t (Ha OCHOBAaHUHM U3MepeHHs Bs3KOCTH ¢ ucnonb3oBanneM CED B

COOTBETCTBHUH ¢ Moau(dHLpoBaHHBIM cTaHaapToM ISO 5351).

[0068] Ilpumep 4: O3soHoBOe U mNepoKcHAHOe O0TOeMBAHMEe MYJIbIbI,

00paboTaHHOM KHCJI0TON H MEeJT0YbI0
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[0069] [TpombIThIli MaTepual, oOpaOOTaHHBINA KHCIOTON M IIEJOYbI0 (ITOJTy4YeHHBIH
B cooTBeTcTBUM C mpumepHoM Ne3), ¢ ucxomHoit Oenusnoit mo ISO (ISO 2470) 57,6
MOJBEPrajii O30HOBOMY OTOENMBAHUIO TMPH CIEAYIOIIMX TEXHOJOTHYECKUX YCIOBHSX:
[IynpnoByro cpeny MOAKUCISAIN CEPHOM KUCIOTON 1O AOCTUXKEHUs COIEpIKaHUsl CEpHOU
kucaotel 0,45% mo Macce Cyxol LEeJUTHOJIO3bl, KOHCUCTEHLIMIO BOJIOKHHCTON CYCHEH3UU
JOBOAMJIN 10 CpenHero ypoBHs koHcucteHInu 10% mo macce, 103a O30Ha COCTaBsiia
0,50% mo wMmacce CyxOil MLE/UTOJIO3bl, W O30HOBOE OTOENMBAaHUE TIPOBOIMIN TIPU
temneparype 60 °C. B peakunu orGenuBanus m3pacxonoBano 0,45% 030Ha OTHOCUTEIBHO
Macchl cyxoil nemtosossl, u Oemmsna no ISO (ISO 2470) ysenmumnace ¢ 57,6 no 79,5,
UHAEKC OeNu3HbI COCTaBHI 72,8, MU HMHAEKC >KeNTH3HBI cocTtaBuia 2,7-2,9. OtOeneHHbIN
O30HOM MaTepuaj MPOMBIBAIM M 3aTeM OTOeNUBAIM C HCIHOJb30BAHUEM MEPOKCHIA
BOJIOPOJIA TPH CIEAYIOUINX YCaoBHUsaX: [IyNbnoByi0 cpeay moamenadyuBaId THIAPOKCUIOM
HaTpUsi 1O JOCTIDKEHMsI coaepkaHus ruapokcupa Harpus 0,3% mo macce cyxow
1esuTr0103bl. KOHCHUCTEHIIMIO BOJIOKHUCTON CYCIEH3UH JTOBOAWIM 1O CPEOHEr0 YPOBHS
koHcucTteHunu 10% mo macce, Ao3a mepokcuna sojgopoaa cocrasysuia 0,50% mo macce
CYXOH LEJUTIOJIO3bI, U OTOSTMBAHUE MEPOKCHUAOM BOIOPOAA MPOBOIUIIH MPH TEMIIEPATYPE
70 °C B Teuenune 90 munyt. pH cocrasmsin 9,1. B peakuuu orGenuBaHus H3pacxoJOBaHO
0,38% mepokcuaa BOJOPOAA OTHOCUTENBHO MAacChl CyXOH LeJuIoso3bl, U OenusHa o ISO
(ISO 2470) ysenmuuunace ¢ 79,5 mo 82,4, unpekc OenusHbl coctaBua 79,0, U UHOEKC

skentu3Hbl coctapua 0,8-1,1.

[0070] Marepuan Tuma pacTBOPUMON UEJUIKOJIO3bI, TMOJYYEHHBbI B MpoLEecce
oTOeNMMBaHMs, COOTBETCTBYIOLIMM 00pa3oM OO€3BOKMBAIM JIs CJIEAYIOIIEro Mporecca
kapOamuposanusi. [Ipouecc kapOaMUPOBaHUS OCYLIECTBISUIN TaK, KaK OMUCAHO B (PMHCKUX
natenrax FI112869, FI112795, a Taxke B 3asBke Ha (uHCKui mateHT FI20195717.
CreneHp mommMMepU3aLMK LEJUTIOJIO36I B OTOEJIEHHOM Marepuaie cocrasisuia 215 mu/r
(ISO 5351) mpu m3MepeHMHM B TPOMBITOM M BBICYIIEHHOM KapOamare Leiunoyio3sl. B

nmpouecce Kap6aMI/IpOBaHI/I$I HE UCIIOJIB30BaJId NEPOKCUI BOAOPOL.

[0071] Kapbamar wemtronos3el, MOJYYEHHBIH TIOCPEACTBOM KapOaMHpPOBAHMS,
TOTOJTHUTENbHO PACTBOPSUIM U TOJIyYEHHUs] BOJIOKOH KapOamara LeJUTFOJIO3bl IS
¢dopmoBaHus Mo MOKpoMy criocoOy: M3MenbueHHbIN 1 BBICYIIEHHBIH HA BO3yX€e IMOPOIIOK
kapOamara IeJUTIOJIO3bl CYCIIEHAMPOBAIN M PACTBOPSUIM B PAcTBOpe LMHKaTa (OKCaH
I[UHKAa) HaTpusi 10 TpeOyeMoro coaepskaHusi kapdbamara meyutosio3bl 7,0%, comepskaHus

ruapokcuna Hatpus 6,5%. 3areM (uIbTpOBaNM NPSAAWIBHBIA pacTBOp kapOamata
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LIEJUTIOJIO3B], TIOTyUEHHBIH B MPOLIECCE PACTBOPEHUS, HCIIONB3Ys (PUIBTPOBATIBHYIO CPENY C
pasmepoM mop 15 MM Ha BTOpoil cramuu ¢QuiabTpoBaHus. Mokpoe mpsaeHHE U3
OTGUIBTPOBAHHOIO U JI€a3PUPOBAHHOIO MPAJUJIBHOTO pacTBOpa kapOamara LeJUTH0JIO3bI
OCYILECTBISUIM C MHCIOJNBb30BAHMEM OCAJUTEIbHON BaHHBI, ONTHMHU3UPOBAHHOM IS
npoLecca Ha OCHOBE KapOamaTa LeJUTI0JIO3bl, COAepIKallel, HanpuMep, cyibdar HaTpus 1
CBOOOIHYIO CEpHYIO KHUCIOTY. Mcmonb3yemoe HampsiKeHHE BBITSKKH BOJIOKHA MEXY
NPSIIUIbHBIMU AUCKaMHU cocTaBisio 80% B YCIOBHUSIX pacTsDKEHUs B ropsiueil BaHHE.
QdunaMeHTHasl JIeHTa, TOJlyuYeHHass B pesynbrare (OpMoOBaHUs, Obula pa3pe3aHa Ha
IITaneJbHbIe BOJIOKHA ¢ JUIMHON pe3ku 40 mM. Koneunslil TuTp ¢punamenrta cocrasisit 1,3
ATEKC. Y aenbHasl pa3pblBHAsl Harpy3ka BOJIOKHA, U3MEPEHHAsl Ha LITANENbHbIX BOJIOKHAX,

coctaisiia >22 cH/teke ¢ yanmuHeHueM npu paspeise 16,3 + 1,5% (SFS-EN ISO 5079).

[0072] Crnenyer moHUMAaTh, YTO ONMUCAHHBIE BAPUAHTHI PEATU3ALNN HACTOSIIETO
u300peTeHNsI HE OTrPaHUYCHBI KOHKPETHBIMU CTPYKTYPAMHU, TEXHOJOTHUYECKUMH CTAIUSIMU
WM MaTepuajgaMy, ONMMCAHHBIMU B HACTOSILIEM JOKYMEHTE, a PacCIpOCTPAHSIOTCS Ha UX
SKBUBAJIECHTBI, KaK TIOHSTHO CIIELUAJUCTaAM B COOTBETCTBYIOIIEH OOJNACTH TEXHUKH.
Crnenyer Takke MOHMMATh, YTO TEPMUHOJIOTHS, NMPUMEHsIEMasi B HACTOSIIIEM JOKYMEHTE,
MIPUMEHSIETCS TOJIBKO U ONMMCAHUS KOHKPETHBIX BAPUAHTOB PEATU3ALUUA U HE SIBISIETCS

OrPaHUYMBAIOLLEH.

[0073] Ccbulka MO BCEMy ONUCAHHIO HACTOSIEr0 H300peTeHHss Ha OOUH W3
BAPUAHTOB peaJU3aliy WM BapUAHT peau3aliy O3HAYaeT, YTO KOHKPETHBINH IMPHU3HAK,
CTPYKTypa WJIM XapaKTePUCTHKA, OIHUCAHHBbIE B CBS3M C BAPUAHTOM pealu3alluiy,
BKJIIOYEHBbI MO MEHbINEH Mepe B ONUH BAaPHAHT peajM3allid HACTOSIIEro M300peTeHUs.
Takum obpa3om, ¢pas3sl "B OTHOM BapHaHTE peaju3alnuu" win "B BapHaHTE peaju3anuu’,
BCTPEYAIOIIMECS B PA3IMYHBIX MECTaX OMUCAHUS HACTOSALIETO HU300peTeHus, He
00s13aTeIbHO OTHOCSAT K OJHOMY M TOMY K€ BapUaHTy peajm3anuu. B Tex ciydasix, korma
JAIOT CCBUIKY Ha YHCJIOBOE 3HAYCHHE C MPUMEHEHHWEM TaKOTO TePMHUHA, KaK, HampuMep,

OKOJIO WJIH MO CYLIECTBY, TOUYHOEC YUCIIOBOEC 3HAYCHUE TAKKE PACKPBIBAKOT.

[0074] IIpumenumble B JAHHOM NOKYMEHTE MHOXECTBO NPU3HAKOB, CTPYKTYPHBIX
3JIEMEHTOB, KOMITO3UIIMOHHBIX 3JIEMEHTOB H/UJIM MAaT€PHAJIOB MOTYT OBITh MPEICTABIEHBI B
obwem nepeure 11 yaoocrsa. OQHAKO 3TH NMEPEUHU AOJKHBI TOJIKOBAThCS TaK, KAK €CIIH
Obl KXl aHAJIOT MepevHs OblT MHAWBUAYAJIbHO HISHTH(QUIMPOBAH KaK OTACIBHBIN H
YHUKaJIbHBIN aHaymor. TakuMm oOpa3oM, HU ONWH OTAENbHBIH MPU3HAK TAKOTO CITUCKA HE

TOJDKEH ObITh UCTOJIKOBAH Kak (haKTUYEeCKUH SKBUBAJIEHT JIFOOOTO APYroro mpu3HaKa TOro
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K€ CITUCKA TOJBKO Ha OCHOBAHMHM UX TPENCTaBJleHUs B oOuiel rpymnme Oe3 yka3aHuil Ha
obparHoe. Kpome Toro, B HacTosimeM JOKYMEHTE MOTYT OBbITb YIOMSIHYTBI Pa3IU4YHbIE
BApUAHTBI pPeajiM3alid U MPUMEPhl HACTOSINEr0 M300pPETEeHUs], a TaKXKe aJbTepPHATHBHbIE
BapUAHThl PA3JIMYHBIX €ro KOMIOHEeHTOB. (CrenyeT MOHMMATh, YTO TAaKHE BAPHUAHTBI
peanu3alyy, NMpUMepbl U aJbTEPHATUBBI HE CleNyeT PacCMaTpuBaTh Kak (pakTuueckue
SKBUBAJIEHTHl IPYyr Ipyra, a CleAyeT pacCMaTpuBaTh KaK OTAENIbHbIE U aBTOHOMHBIE

NPUMEPbI HACTOSILIETO U300PETEHUSI.

[0075] Kpome Toro, onucanHble NpU3HAKU, CTPYKTYPbI NN XaPAKTEPUCTUKUA MOTYT
ObITh O0BETUHEHBI JTFOOBIM MOAXOASALINM CIIOCOOOM B OJHOM MJIM HECKOJBKHX BapHAHTAX
peammBannu. B mocneayromeM ONMCAaHUM TPUBEACHbI MHOTOYHCICHHbIE KOHKPETHBIE
AeTajH, TAaKue KaK MPUMEPBI JUTUHBIL, ITUPUHBL, (OPMBI U T.A., YTOOBI 00eCeunTh MyOOoKoe
NOHMMAHHE BApUAHTOB peann3anuu n3odpereHus. OpHAKO CHENUATUCTBI B JaHHOM
o0NacTH TEXHHWKH MONMYT, YTO M300pETeHHE MOXKET OBITh peann3oBaHO 0e3 OTHOW HIIH
HECKOJIbKUX KOHKPETHBIX AeTajlel WIN C MPUMEHEHHEM JPYTHX CIIOCOOOB, KOMIIOHEHTOB,
MaTepuasoB U T.A. B npyrux ciydasx U3BECTHbIE CTPYKTYPbI, MAaT€PHAIIbl WIIN CIIOCOOBI He
NOKa3aHbl WMJM HE OIKCAaHbl MNOAPOOHO, dYTOObI U30€XKaTh HEICHOCTH AaCIEKTOB

M300peTeHMs.

[0076] XOTs NpPUBEACHHBIE TMPUMEPbl AEMOHCTPUPYIOT IPUHLUIBI HACTOSIIETO
n300peTeHNss B OJHOM MJIM HECKOJBKUX KOHKPETHBIX NPHUMEHEHMSX, CIEeLHUAINCTaM B
AaHHOH obnacT OyaeT O4eBUAHO, YTO MHOTOYHCIIEHHbIE H3MEHEHUs! (POPMBI, TPHUMEHEHUS]
U Jerajiell peaju3aldd MOTYT OBbITb CHeNaHbl Oe3 TPUMEHEHHUs H300peTaTeNbCKOro
TajaHTa U 0e3 0TXoma OT MPUHLMIIOB M KOHUenuuid n3odperenus. COOTBETCTBEHHO, HE
NPEATONIAraeTCsi OrPAaHUYNBATE H300PETEHHE, KPOME KaK B COOTBETCTBHU C NMPHUBEIEHHOM

HIDKe popMyInoit n3obpeTeHus.

[0077] I'maronsr "comep:kars" u "BKIIFOUATh" MPUMEHSIOT B HACTOSIIEM JTOKYMEHTE
KaK OTKPBITbIE OTPAHMYEHHs, KOTOPbIE HE MCKIIOUAIOT M He TPeOyIOT CyIIeCTBOBAHUS
TaK)Ke He MEePEYHCICHHbIX NMPU3HAKoB. [IpH3HaKy, MpUBENECHHBbIE B 3aBUCHMBIX IYHKTax
dopmysel n300peTeHus1, CBOOOTHO KOMOMHHUPYIOTCS IPYT C APYTOM, €CITH SIBHO HE YKa3aHO
nHoe. Kpome Toro, cienyer moHMMarb, YTO B HACTOSIIEM OIMCAHUM TIPUMEHEHUE
HEONPEAENEHHOTO aPTHKIISA, KOTOPbIH 00O03HauaeT (OpMYy EIWHCTBEHHOIO YHCNA, He

UCKITFOUaeT (popMy MHOKECTBEHHOTO YUCIA.
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ITPOMBIIIVIEHHA S ITPUMEHUMOCTD

[0078] Ilo meHbplIENH Mepe HEKOTOpble BapUAHTHI peAJIU3ALUM  HACTOALIErO
U300peTeHHst HaXOIAT MPOMBIILIEHHOE MPUMEHEHHE B TEKCTHIIbHOW MPOMBILLIEHHOCTH, B
YaCTHOCTH, JMJii BTOPUYHOW TiepepabOTKM OTXOAOB TPOU3BOACTBA U OBIBIIUX B
ynoTpeOJIeHNH TEeKCTUJIbHBIX OTXOZOB Ui TMOJIyYEHHs] MaTepHaja THUIa PacTBOPUMOMN
LEJUTI0JIO3bl JJIs1 JANbHEHIINX MPOLECCOB, HCIONb3YEMBbIX [JIs1 MPOU3BOACTBA HOBBIX
TEKCTUJIbHBIX MAaTepHaJioB. BapuaHThl peasu3aluyd HACTOSIIEro H300peTeHus yaoO0HO
OCYLIECTBIISITh Ha LEJUTIOJIO3HBIX 3aBOAX, UCTOJB3Ys CYIIECTBYIOIIYIO HHPPACTPYKTYpPY U
WCTOJIBb3ysl AOCTYMHOCTh XUMHUYECKHX OTXOAOB C LEJUIFOJIO3HBIX 3aBOJOB HA CTaIMsIX

XUMHUYECCKOI0 pa3acICHUsA, OMMMCAHHBIX B HACTOAIIEM JOKYMECHTC.
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®OPMYVYJIA H30BPETEHUA

1. Cmocob pasaciieHusl HCEJUIIOJIO3HbIX BOJIOKOH MW HEUECJUIFOJIO3HBIX BOJIOKOH U3
CMCIIaHHOT'O BOJIOKHHCTOI'O TCKCTUJIBHOT'O Mmare€puala, coaepKalero

HEJUTFOJIO3HBIC U HELCJIIFOJIO3HBIC BOJIOKHA, BKJIFOYAIOIUN CTaAUN

® MEXaHMYECKOTrO H3MENbYEHHs IOCPEICTBOM pa3pe3aHusi, ApOOJIeHHs,
pacTHpaHusi WIM pa3Moyia TEKCTUJIBHOIO Marepuana i pPacKpbITHs

TEKCTUJIbHBIX CTPYKTYpP B MaTepHae,

® MPUBEACHUSA B KOHTAKT MEXaHUYECKH PACKPBITBIX CTPYKTYP C KUCJIOTOU
Ha TMepBOM XUMHUYECKOM CTaAuM C TMOJYYEHHUEM  BOJIOKOH,

00paboTaHHBIX KUCIIOTOH, U

® TpUBENEHUS B KOHTAaKT BOJIOKOH, OOpaOOTaHHBIX KHCJIOTOH, CO
LIEeJIOYBbK) HA BTOPOU XUMUYECKOH CTaauH.
2. Cnoco6 mo m. 1, OTNMYAKOLIUNICA TeM, YTO MEXaHWYECKOe H3MeJbYeHUE

TEKCTUJIbBHOTO MaTE€pHajia BKIIIOYACT

® pa3zpe€3aHuC TEKCTUIIBHOTO MaTepuala HWIn z[po6neH1/1e TEKCTHUJIBHOT'O

mare€puasa, uin

® pa3p€3aHUC TEKCTUJIBHOTO MaTe€puala U )1p06neH1/1e pa3p€3aHHOrO

MaTepuaa.

3. Cnocob mo m. 1 wiu 2, OTIMYAIIMICS TEM, YTO TepBas XUMHYECKas CTaaus
BKJIFOYAET NPUBEACHUE B KOHTAKT H3MEJbYEHHOIO TEKCTUJIBHOIO MaTepuana ¢
KUCJIOTOM, BBIOPAHHOW W3 TPYIIIBI, COCTOSIIEH W3 MHUHEPATbHBIX KHUCJIOT, TaKUX
kak H2SO4 u HaacepHas KHCIOTA, WM OPraHUYECKUX KHCIOT, TAaKUX Kak
MypaBbUHAsl KHUCJIOTA, YKCYCHAsl KUCJIOTAa, HAIMypPaBbHUHAsl KUCJIOTA, HAAYKCyCHasi
KUCJIOTA, KUCJOTHBIX MOOOYHBIX TOTOKOB IPYTHX MPOMBIIIJICHHBIX MPOIECCOB,

BKJIKOYaA OTXOOAIINE ITOTOKH LEJUIFOJIO3HOTO 3aBOJa, U UX CMecei.
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Croco6 mo moboMy w3 mm. 1-3, OTIMYAIOIUNACS TeM, YTO HW3MENIbYSHHBIN
TEKCTWJIbHBIA MaTepHUaJl MPUBOAST B KOHTAKT C KUCJIOTON MpU Temneparype oT 50

1o 100 °C, mpennoututensHo oT 60 10 95 °C, B wactHOCTH, >70 °C.

Crnoco® mo nro0OoMy M3 MPEAIIECTBYIOLIMX MYyHKTOB, OTJIMYAIOIIUICS TEM, 4TO
M3MEJIbUCHHBIM TEKCTWIbHBI MaTepuajl MPUBOAAT B KOHTAKT C KHUCIOTOH B
teyenue ot 30 no 240 munyT, npeanoyrutenbHo oT 30 1o 120 MUHYT, OOBIYHO OT

40 no 90 MuHyT.

Criocob mo moboMy M3 MPEeNIIeCcTBYIOIMUX MYHKTOB, OTIMYAOLIUICS TEM, YTO
nepBast XUMHUYCCKasa CTaausl BKIIKOYACT PACTBOPEHUE METAJIOB, MPHUCYTCTBYROIIUX
B HM3MECJIBYCHHOM TCKCTHJIIBHOM MaTCpuajc, U HHUIUALIUKO CHHMXKCHHUA CTCIICHU

noymumepuzarmu (DP) nemmonosuoit gppakamm.

Criocob mo moboMy M3 MPEeNIIEeCTBYIOIMUX MYHKTOB, OTIMYAOLIUICS TEM, YTO
nepBast XUMUYCCKast CTaAus BKIIHOYACT CMELIMBAHUE KHUCJIOTBI U U3MEJIbUCHHOIO
TEKCTUJIbBHOTO MaT€pHuajia € MOJIYUYCHUEM CYCII€H3HMU U MPOMYyCKAHUE CYCIICH3UU
Yyepe3 BapOYHBbIA KOTEJT WJIM TPYIY BapOYHbIX KOTJIOB C MOMOINBI HAcoCa,

HeoOs13aTeIbHO MPU CpeHEl KOHCHCTEHIMH.

Crnoco0 mo snroboMy M3 MPEqIIeCTBYIOIIUX IMYHKTOB, OTJIMYAFOLIMUCS TEM, YTO
BTOpasA XHUMHYECCKasd CTaaud BKIHOYACT TMPUBCACHUEC B KOHTAKT BOJIOKOH,
00paboTaHHBIX KHCJIOTOW, CO LIEJIOYbI0, BBIOPAHHOW W3 TPYMIbI, COCTOSIIIEH U3

NaOH, KOH uny HenoHOT€HHbIX OpraHUYeCKHUX CYyNepOCHOBAHUM U UX CMeECeH.

Crnocob6 mo mm. 1-8, oTiwuaromuiicss TeM, 4YTO BTOpash XUMHYeCKas CTausi
BKJIIOYAET TIPUBEJEHHE B KOHTAKT BOJIOKOH, OOpa0OTAaHHBIX KHCJIOTOW, CO
IeJIOYbl0, BbIOpaHHOW wu3 rpymmbl, cocrosimeir u3 NaOH, NaOH B dopme

BAPOUYHBIX PACTBOPOB LIEJUTFOJIO3HOTO 3aBOJIA U HX CMECEH.

Criocob6 mo moboMy M3 MPEeNImeCcTBYIOIUX MYHKTOB, OTIMYAOLIUICS TEM, YTO
BOJIOKHA, 00paOOTaHHBIE KHUCIOTOH, NPUBONAT B KOHTAKT CO IIEJIOYBI IIPU
temnepatype ot 50 no 200 °C, mpennouturenbHo ot 95 no 140 °C, o6praHo oT 100

no 120 °C, B wactHoctH, 110 °C.
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Crioco® mo mo00oMy M3 MPEIIeCTBYIOLIUX MYHKTOB, OTJIHYAIOLIMHCA TEM, YTO
BOJIOKHA, 00pabOTaHHBbIE KUCIOTOMH, MPUBOAAT B KOHTAKT CO IIEJOYbI0 B TEYCHHUE
or 30 wmuHyr 1m0 240 wMmuHyT, 0ObMHO orT 60 wMumHYT 10 180 MuHYT,

npeanoYTuTenbHo oT 60 MuHyT 10 120 MUHYT.

Croco® mo mo0oMy M3 MPEIIeCTBYIOIIUX MYHKTOB, OTJIUYAKOLIMICS TEM, YTO
BTOpasds XHUMHUUYECKasd CTaausd BKIIHOYACT CMEIIHWBAHUEC IICJIOYHM U MaTE€pHalla,
00pabOTaHHOrO KHCJIOTOMH, C TOJNy4eHHEM CYCIEH3MU U MPONMYCKAHUE CYCHEeH3UU
4yepe3 BapOuYHBbIA KOTEN WIM TPYNIy BAapOYHBIX KOTJIOB C IOMOIIBIO HAcoCa,

HeoO0s13aTeNTbHO NIPH CpeTHel KOHCUCTEHIINU.

Criocob mo moboMy M3 MPEeNIIecTBYIOIUX MYHKTOB, OTIMYAOLIUICS TEM, YTO
BTOpasd XUMHUYCCKasA CTaAuda AOOIMOJIHUTCIBHO BKIIHOUACT NPUBEACHUE B KOHTAKT

BOJIOKOH, 00pabOTaHHBIX KUCJIOTOMN, C MOBEPXHOCTHO-AKTUBHBIM BELIECTBOM.

Criocob6 mo moboMy M3 MPEeNIEeCcCTBYIOIUX MYHKTOB, OTIMYAOLIUICS TEM, YTO
BTOpasd XUMHUYCCKAsA CTaAusad AOOIMOJHUTCIIBHO BKIIIOUACT NPUBCACHUEC B KOHTAKT
BOJIOKOH, OOpa0OTaHHBIX KHCJIOTOH, € TOBEPXHOCTHO-AaKTUBHBIM BEIIECTBOM,
BBIODAHHBIM M3 TPYIIbl KATHOHHBIX IOBEPXHOCTHO-aKTHBHBIX  BELIECTB,
HEHMOHOTE€HHBIX TMOBEPXHOCTHO-AaKTHBHBIX BELIECTB U AHHOHHBIX MOBEPXHOCTHO-
AKTHUBHBIX BECIICCTB, NIPCANNOUYTHUTCIIBHO C HCHOHOI'CHHBIM IMMOBECPXHOCTHO-aKTHBHBIM
BEILIECTBOM, OOBIYHO BBIOpAHHBIM u3 TPYIIILL, COCTOsILIEN us3
ANKWINONUININKO3UAa, Leromakporosa 1000, nerocTeapuioBoro  CIMpTa,
LHETHUIOBOrO crnuprta, kKokamuma JIDA, kokammma MDA, neumnriroko3una,
JEMIIONUITIOK03uAa, MoHocteapara riunepuna, IGEPAL CA-630, Isoceteth-20,
JAyPUIITIIFIOKO3UIa, MAaJbTO3UIOB, MOHOJIAypHUHA, MHKOCYOTHJIMHA, STOKCHUJIATA
y3koro nuamnasoHa, Nonidet P-40, HOHOKCWHONA-9, HOHOKCHHOJOB, NP-40,
MOHOJIO/IELIJIOBOTO a¢upa OKTa3TUJIEHTJIUKOJIS, N-oktui-6era-D-
TUOTJIFOKOMUPAHO3WAa, OKTHIITIIFOKO3HAA, OJIEUJIOBOro cnupta, rauuepunos 191 -
10 moxcomHEYHOro Macia, MOHOIOELMJIOBOrO 3(upa NMEeHTa>THIIEHTIIHKOJS,
MOJMAOKAHOJA, MMOJIoKcamepa, nojokcamepa 407, NOJIUITOKCUIMPOBAHHOIO aMHHA
TAJUIOBOTO Maclia, MOJIMPUIIHOeaTa MOUMIMLEepHHA, mojrcopdaTa, nojgucopbdara

20, nonucopOara 80, copOurana, copOUTaHMOHOJIaAypaTa, COPOUTAaHMOHOCTEapaTa,
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CTOpOUTAHTpUCTEapaTa, CTEAPHJIOBOrO coupra, cypdaxruna, tpuroHa X-100,
tBuHa 80, momemwicynabgara Hatpus (SDS), xymopuaoB OeH3aJKOHHS, XJIOpHIA
0en3un-C8-C18-ankunaguMeTuinaMMOHus,  JIIOOOr0  MOBEPXHOCTHO-AKTUBHOTO

BEILECTBA U3 MOJOOHBIX IPYIII U UX CMeCeii.

Criocob mo moboMy M3 MPEenmecTBYIOIUX MyHKTOB, OTJIMYAOLIUNCS TE€M, YTO
BTOpasAs XHUMHYECCKasd CTaausd BKIHOYACT TMPUBCACHUEC B KOHTAKT BOJIOKOH,
00paboTaHHbIX KUCIOTOM, ¢ <1,0% Mac. MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA IO
Macce TEKCTHJIbHOrO Martepuajia, o0braHO 0,05-0,5% Mac. TNOBEpXHOCTHO-

AKTHBHOT'O BEIECTBA IO UCXOOHOM Macce TEKCTHIIbHOTO MaTepuala.

Crniocob mo rboMy U3 MPEAIIEeCTBYIOIINX MyHKTOB, BKJIFOYAKOIIUN MPOMBIBAaHUE
BOZOH Matepuana, OOpabOTAHHOIO KHCJIOTOW U INEJIOYbI0, C MOJyYeHHEeM
marepuaja, KOTOPbIH MO CYIIECTBY OTHOCHUTCSI K THUIY PaCTBOPHUMOMN LEJIFOJIO3BI,

A Iponecca noJiydCeHusA Kap6aMaTa HEJITHOJIO3bI.

Criocob6 mo moboMy M3 MPEeNIIeCTBYIOIUX MYHKTOB, OTIMYAOLIUICS TEM, YTO
BTOpasd XUMHUYCCKas CTaAus BKIIKOYACT YAAJCHUEC IBETHLIX ITUTMCHTOB, KpaCHTe.]'Ieﬁ
U IPYTUX MpUMECeH, paCTBOPUMBIX B LIEJIOYaX, HAIPUMEp, OCPEICTBOM Topsiyeii

IIEJIOYHON SKCTPAKLH.

Criocob mo moOoMy M3 MPEeNUIECTBYIOIMUX MYyHKTOB, OTIMYAOLIUIACS TEM, YTO
TEKCTHJIbHBIM ~ MaTepuaj W3 CMEIIAHHBIX BOJIOKOH TMPEICTaBIsieT  COOOit

TEKCTHUJIbHBIN MaTe€pual u3 CMEIIaHHbIX BOJIOKOH CMECIIAHHOI'O IIBE€TA.

Criocob mo moboMy U3 MPEeNmIeCTBYIOIUX MyHKTOB, OTIMYAKOIIUNCS TEeM, YTO
TEKCTUJIbHBIA MaTe€pUal U3 CMECIIaHHbIX BOJIOKOH, KOTOprfI HeO6$ISaTeJ'IbHO nMeeT
CMEIIAHHBI L[[BET U COAEPXKHUT LEJUTIOJIO3HbIE M HELEJUIFOJIO3HbIE BOJIOKHA, MO
OTACJIbHOCTU NMPUBOAAT B KOHTAKT C KHUCJIOTOU U LIEJIOYbI0, HAIMPUMEDP, CHavdaja C
KHUCJIOTOM, a 3aTeM CO LIEJIOYbI0, M 3aTEM MPOMbBIBAIOT BOJIOH, a 3aTeM MOBEPTaroT

O30HOBOMY OTOEJIMBAHUIO M HEOOS3aTeNIbHO OTOCTMBAHUIO TIEPOKCHUAOM BOIOPOAA.

Cnioco6 mo ro0oMy U3 MPEenLIeCTBYIOMUX MYHKTOB, BKIFOYAIOIINI MPOMBIBAHUE

BOJIONM Marepuaja, oOpabOTaHHOIO KHCJIOTOW U ILIENOYBbI0, a 3aTe€M OTOENEHHOTrO
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O30HOM M HEO00s3aTeNbHO OTOENEHHOrO MEePOKCHIOM, C MOJYYEeHHEM MaTepHala,
KOTOPBII MO CYIIECTBY OTHOCUTCS K TUITY PACTBOPUMOM LIEJUTIOJIO3B, AJIs ITpoLecca

MOJIy4YCHUA Kap6aMaTa HEJJIFOJIO3bI.

Cnoco6 mo no0OMy W3 MPEAIIECTBYIOLIMX IYHKTOB, BKJIIOYAOLIMA CTaIUIO
BBIZIENIEHUS] CHIPHEBOTO Marephaja THIA PACTBOPUMON  IEJUIFOJIO3bI IS

JanbHeHmei nepepadoTKH.

Crnoco6 mo ro00oMy W3  NOPEAIIECTBYIOIIMX  MYHKTOB,  BKITFOYAFO LM

JOIIOJIHUTCJIbHBIC CTaAUHU

® [PHUBENCHHS B KOHTAKT LIEJIOYHOIO Marepuaia, o0paboTaHHOrO KHUCIOTOH U
11eJ04bl0, ¢ 5-25% Mac. MOUYEBHHBI OTHOCUTEJIBHO MAaCChl BBICYIIEHHOH B
MeYd LEeJUTIONIO3bl B ILIEJIOYHOM Marepuane, oOpabOTaHHOM KHCIIOTOH H

IEJI0YbIO,

® B3aMMONEHCTBHS  TIOJNYYEHHOH  CMeCH  MaTepuaj/MOYeBHHA  TIpU
nepeMeinrBaHuy npu remneparype ot 100 no 170 °C, npeanoYTurensHo ot
130 no 165 °C, B wactHOCTH, OT 133 1m0 150 °C, ¢ monayueHueM NMpoaykKra,

KapOamara 1eJUTF0JIO3b,
® BbIEJICHUS MPOAYKTA, KapOamara LeJUTIOJI03bl, U
e npoOJIeHUs BBIIENIEHHOTO MPOIYKTA.
Criocob mo 1. 22, OTIMYAIOUIUICS TeM, YTO CTENeHb MOJUMEPU3ALNA MaTepuaa,

00pabOTaHHOTO KHCJIOTOW U INEJIOYbI0, pPEryJUpyIT BO BpeMsl mpoiecca

KapOaMUPOBAHUSI C IIOMOIIBIO TTEPOKCHIA BOAOPOA.

Criocob mo m. 22 wiu 23, OTIMYAKOUIUICS TEeM, YTO CTEMeHb MOJUMEPH3AIUH
mMarepuana, oOpabOTaHHOTO KHCJIOTOW W IIEJIOYbI0, PETYJIUPYIOT 3JIEKTPOHHOM

6oMOapaUpPOBKOI 10 10OABIIEHUST MOYEBUHBI.

Crnioco6 mo mobdomy u3 . 1-24, OTIMYAIOLIUICS TeM, YTO MEXaHUYeCKasi CTaaus

BKJIFOYAET U3MEJbYEHHE W/ UIIH pa3pe€3aHne TCKCTUJIBHOIO Mar€puajia a0
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MOJIy4YC€HHUsT YaCTull, HMCHMUX pa3MEp BOJOKOH <25 MM, MOPEANIOYTUTEIIBHO

< 10 mM, B yacTHOCTH, OT 1 10 7 MM B AJINHY.

Cnoco6 mo mrobomy wu3 mm. 1-25, OTAMYAOIIMHCS TEM, YTO OCTaBLIMICS
HELIEJUTFOJIO3HBIM MaTephall OTHESIFOT OT TOHKOM3MENbYEHHOTO MaTepualia Ha
OCHOBe KapOamara LEeJUTIOJIO3bl MMOCPEACTBOM JOMOJHUTEIBHOIO Pa3ieleHus O
HeﬁCTBHeM CUJIbI TSKECTU, MNPEANOYTUTCIIBHO C IMOMOIIBIO OOHOTO HIIHU 60.]166
TUIPOLUKIIOHOB, T.€. ILEHTPOOEKHOro cemapatopa wW/wid BO (HJIOTALMOHHOMN

Kamepe.

Crnoco6 mo mobomy u3 mm. 1-26, OTIMYAKOIIMICS TEM, YTO OCTABINUHCS
HEIIEJUTFOJIO3HBIM MaTepHal OTHAENSIOT MOCPEACTBOM (UIBTPALIMUA PACTBOPEHHOTO
kapbamara IeJUTIOJIO3bI 10, HATIPUMED, MPOLIECCa MOKPOTO MPSIIEHUSI.

PactBopuMast Lieutoo3a, monydaemas Cnocodom mo yirodomy u3 mm. 1-27.

ITponyxkT, mpencraBisAomuil cobol kapOamaT LEeJUTF0JI03b], MOJIy4aeMblil CtocoOoM

o robomy u3 m. 1-27.
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