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INPEJABAPHUTEJIbHAS OBPABOTKA INEJIJIIOJIO3bI

Q0J1acTh TEXHUKHU

[0001] Hacrosiuee w300peTeHre OTHOCHTCS K CIOCOOy MpeaBapHTENbHOW 00paboTKu
LIeJUTIOJIO3bl. B 4acTHOCTH, coco0 OTHOCUTCS K MpeaBapUTeIbHOM 00paboTke it MPUMEHEHUsI
npu oOpa3oBaHuK KapOamara LEJUTIOJI03bl HJIH, WHBIMH CIIOBaMH, M300pEeTEeHHE OTHOCUTCS K
NPUMEHEHUIO criocoba MpenBapuTesibHOM 0O0pabOTKH LeJUTION03b! Ui MOJy4deHHus kapOamara

LEJUTFOJIO3BI.
YPOBEHDb TEXHHUKH

[0002] Llennrosi03a 4YAaCTUYHO pacTBOpUMA B BOJHOM pacTBOPE THUAPOKCUAA HATpUs C
KoHUeHTpaumelr npumepo 10 % wmac./mac.. KonmuecTBo LEUTIONIO3bI, PAacCTBOPUMON B
NaOH/H;O, 3aBucur OT cTeneHn MoJMMepU3aLiy U TaKXKe OT criocoda KpucTayumsanmu. Isogai
UCCJIEA0BANl PACTBOPUMOCTD LIEJUIOJIO3bl U3 psAfa UCTOYHMKOB, HO TaK U HE CMOI MOJIYy4HUTb
PacTBOPBI LEJUTIOJIO3bI ¢ KOHLeHTpauuei Boime 5%. Crnocod MoJHOro pacTBOPEHHUS LEJITIOI03bI
B LEJIOYHOM PACTBOpE ObLT pacKkpbIT B myOsukaiuu 3asiBku Ha nmareHT CIIIA 5410034. [{ns Toro,
4TOOBI PACTBOPHUTH LEJUIIOJNO3Y B ILIEJIOYHOW BOAHOW cpene, €€ HeOoOXOOUMO 3HAYUTETBHO
OXJIANTh HUXKE KOMHATHOW TeMmrepaTrypbl. Soube ef al. moctpousnu ($a3oByr quarpamMmy Ajis
TpoiiHo# cuctemsl Hemwmono3a/NaOH/H,O. Tlpunumast B0 BHUMaHue aMpudpUIbHbIE CBOHCTBA
LEJUTIOJIO3BI - HE YIUBUTEIBHO, 4TO ObLIO MOKa3aHo, 4To neutoio3a B NaOH/H»O Ha camowm nese

HE TIOJTHOCTBIO PACTBOPUMA, a 00pa3yeT arperarsl.

[0003] Criocob pacTBOpeHUs LEJUTFOJIO3bI B BOAHOM LSO OCHOBAH HA METOJIE 3aMOPaKUBAHUSI-
orrauBanus. Ilepen nobaBiieHHEM LIEJUTIOJIO3bI PACTBOPUTEIb MPEABAPUTENBHO OXJIAXKIAIOT 10
TEMIIEPATYPbl HHXE TOYKU 3aME€p3aHWs BOAbI W BbIACPKUBAKOT Ha XOJOAC OO IIOJHOrO
pacTtBopeHus nojgumepa. KapbamaT 1esuTroI03bl, MOy4aeMblii U3 PACTBOPEHHOMW IEJUTFOJIO3HON
MacChl, JIETKO PACTBOPUM B PacTBOpE LIeJI0YH, HanpuMep, B pactBope NaOH, 6e3 HeoOxonumoctu
3aMOpPaXUBaHUA U OTTaBAHUA. OI[HaKO XJIOMOK CJIOKHEC U HE TaK JICTKO paCTBOPUM, B OCHOBHOM

13-33 CTPYKTYPBI €ro KJIETOUYHOH CTEHKH, UMEIOIIEeH HeCKOIbKO (PHOPHILISPHBIX CJIOEB.

[0004] 3amoparkuBaHHEe W  OTTAaWBAaHUE PACTBOPOB MOJIMMEPOB  HeIleNecooOpasHbl B
MPOMBIIIJIEHHBIX MacmTa6ax Kak C BKOHOMH‘IGCKOﬁ, TaK U C 3Hepremqec1<of/'1 TOYKHU 3PCHUS.
3aMopakBaHWE M OTTaWBaHHE TPEOYIOT 3aTpaT >HEPTUHM M BPEMEHH M CHIDKAIOT OOLIyIO

3¢ (HeKTUBHOCTD U CTAOMITBHOCTD Criocoba.
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KPATKOE OIIMCAHUWE U30bPETEHUN A

[0005] Lienbro HaCTOALIETO H300PETEHHS SIBJISIETCS] IPEOIOJIEHHE 110 MEHBIIEH Mepe HEKOTOPBIX
U3 OIMCAaHHBIX BbIIIe npodieM u obecredeHne crnocoda NpeABapUTENbHON 00paboTKu
LIeJUTIOJIO3b], BKJIOYAIOLIETO CTAAWU, B KOTOPBIX LEJIIONO03y U SKUAKOCTh MOABEPraroT
MEXaHHYeCKOW 00paboTke IIst packpbITHs (PUOPHIUIAPHONH CTPYKTYpPBI KJIETOYHBIX CTEHOK
LIeJUTIOJIO3b], YTO MOBBIMIAET AOCTYMHOCTh (UOPHIUT LEJUIIONO3bl Ul PAacTBOPUTENEH U
XUMHYECKNX areHToB. lIoBbIIEHHAst JOCTYMHOCTh (UOPHILI, B CBOKO O4epenb, 0OecreunBaeT
NoBbIIEeHHbIE 3PPEKTUBHOCTD U BBIXOJ PEAKIIMU MPHU MOCIEAYIOLIEM MOJTYYEHUH MTPOU3BOAHBIX
LIEJUTIOJIO3bI, KOTOPBIE IPUMEHSIIOT, HAIIPUMED, ITPU PACTBOPEHUH U MOJYYEHUN TAKUX MPOIYKTOB,

KaK BOJIOKHA, IJICHKH, II€HbI U ITIOKPBITHUS.

[0006] H300pereHue onpenensieTcs MpU3HAKaMH HE3aBUCHMBIX ITyHKTOB (YOPMYJIbI H300pETEeHUsL.
HexoTopble KOHKpETHbIE BapUAHThI PEATH3ALMH ONPEAEICHbl B 3aBHCUMBIX MYHKTax (opMyJibl

n300peTeHus..

[0007] CornacHO mepBOMYy aCHEeKTy HACTOSIIEro W300peTeHusi, MpeIokKeH Crocod
npeaBapUTEeIbHON 00pabOTKM  LEJUTIOJIO3bl, BKJIIOYAOMIMKA  CTagud O0EClevYeHus: CMecH,
cozepIKalieit TBepIoe BEIIECTBO, MPHYEM YKa3aHHAsi CMECh BKIIFOUAET LEJUTIOJI03Y U )KUAKOCTb, U
MEXaHHYECKOH 00pabOTKU CMeCH TSl PaCKPbITHST PUOPHILISIPHOM CTPYKTYPbI KJIIETOYHBIX CTEHOK
LeJUTI0JI03bl. MexaHu4veckasi 00paboTKa BKJIFOYAET MMEPEMELIMBAHNE CO CIBUTOBBIM YCHIIHEM B

MEXaHUYECKOM HETIPEPhIBHO MEPEMEIINBAIOLIEM YCTPONHCTBE.

[0008] CornacHO BTOPOMY acCHeKTy HACTOSIIEro H300peTeHus, MPENIOKEHO MpPUMEHEHHE
crioco0a mpenBapUTEIbHON 00pabOTKH LIEJUTFONIO3bI Ui MOJy4YeHUsT KapOamara LeJUTIOJIO3bL
Cwmech, npeaioxkeHHast B Crioco0e, BKIII0YAET LEJUIF0JI03Y, JKUIKOCTb U TOTTOJHUTEIbHO BKIFOUAET

MOYEBUHY.

[0009] TTocpencTBOM HACTOSIIErO WU300PETEHUsS] NOCTHTAKOTCS 3HAYHUTEJbHBIE MPEUMYINECTBA.
Hacrosimee wu3obpetenune obecrednmBaer Crnocod MNpeaBapUTEbHON OOpabOTKH LIEJUTIOJIO3BI,
BKJIFOUAKOLTUI CTaJANM, B KOTOPBIX LEJUTIOJIO3Y U JKHAKOCTh MOJBEPraroT MEXaHMYECKOH
00paboTKe C 1eNblo pacKpbITUs GUOPUILISIPHON CTPYKTYPBI KJIETOUHBIX CTEHOK IIEJUTIOJIO3bI, YTO
MOBBIIIAET AOCTYMHOCTh (PUOPHUIUT LEJUTFONIO3BI I PACTBOPHUTENEH W XUMHUYECKUX areHTOB.
IToBblIIeHHAast JOCTYNMHOCTh (UOPHWI, B CBOK Ouepenb, OOECHeYMBAET TOBBIIICHHbIE
3¢ EKTUBHOCTD U BBIXOJ PEAKLUH MPHU MOCIESAYIOLUEM MOTYYEHUH MPOU3BOAHBIX EIUTIOIO3bI,
KOTOpbIe TMPHUMEHSIOT, HampuMep, NMPH PACTBOPEHHH U TOJYYEHHH TAaKUX MPOIYKTOB, Kak

BOJIOKHA, MJICHKH, ICHbI U MMOKPBITUA. Pa:spymeHI/Ie KJIETOYHOM CTEHKHU NPUBOAUT K YMCHBIICHUIO



npensaTcTBus Au(Py3un pacTBOPUTENEH U IPYrUX XUMHYECKUX areHTOB. BBICOKast JOCTYITHOCTh
SBJISIETCSI HEOOXOAMMBIM YCIIOBUEM JAJIsI OMHOPOIHOTO 3aMelleHHs LIeJUTF0JI03HOro Marepuana. Ha

CTPYKTYPY LIEJUTFOJIO3bI MOKHO BO3€HCTBOBATDH MMOCPEICTBOM MEXAHUYECKON aKTHBALIUH.

[0010] Cnenyrommii BapuaHT peanm3auuu OyneT omucaH Oojiee MONPOOHO CO CCBHUIKOW Ha

MIPUJIOKEHHBIE YEPTEKU U JETaJIbHOE OMUCAHUE.
KPATKOE OIIMCAHUE YEPTEXEH

[0011] PUTYPA 1 npencrasisier coboit 3yekTpoHHYKO Mukpodororpaduo  Gudpumn

HEJTIOJIO3bI, U3MEJIbYCHHBIX B CYXUX YCJIOBUSIX,

[0012] PUTYPA 2 npencrasisier co0Ooil 3yeKTpoHHYKO Mukpodororpaduo  Gudpumn

LEJTIOJIO3bI, U3MEJIbYCHHBIX B YCJIOBUAX BBICOKOH KOHCHUCTEHIIUH U

[0013] PUTYPA 3 npexacraBiser CcoOOH 3JEeKTpOHHYHO MHKpodoTorpadu  Gubpumin

HEJUTI0JIO3bI, U3MEJIBYCHHDBIC B YCJIOBUAX HU3KOH KOHCHCTEHIIUH.

BAPUAHTBI PEAJIM3 AL

Onpenenenus

[0014] B koHTeKCTe HACTOSIIIETO U300PETEHHs, TEPMHUH IKCTPYIEp» O3HA4YaeT OO anmapar
WHTEHCUBHOTO TIEPEMELINBAHKS HEMPEPBIBHOTO ACUCTBHsI, 00eCTIeunBarOI M 1) CMeLIBaHUe CO
CIBUIOBBIM YCHJIMEM, 2) HENpepbIBHYIO padoTy U 3) MOJIOKUTENBHYIO 3aMEHy. DKCTPYyIepbl
BKJIFOYAIOT T€ anmapaThl HMHTEHCHBHOIO MEPEMEINNBAHHS HEMPEPBIBHOTO IEHCTBUS, KOTOPBIE

crocoOHbI 00padaThIBATh LEJUTIOJIO3HYIO MACCy BBICOKON KOHCHCTEHIUH.

[0015] «Llemmono3Hass macca BBICOKOM KOHCUCTEHLMM» — 5TO LEJUIIOJIO3HAas Macca C
coziep KaHHueM TBEPIOTro BelecTBa Oojee S Mac. % M JKMIKOCTH, KaK MPABUJIO, C COAEPIKAHUEM

TBepaOoro Bemectsa donee 20 Mac. % U JKUAKOCTH.

[0016] «Ilemmono3Hass Macca 0coOO BBICOKOH KOHCHUCTEHIIMM» — 3TO LIEJUTIOJIO3HAs Macca C
colep;kaHueM TBepaoro BemectBa Oosnee 20 mac. % W JKUAKOCTH, KOTOpas HE BBIAEINSET

CBOOONIHYIO BJIAry.

[0017] ITocpencTBOM BapHUaHTOB peaNM3aLM HACTOSINEro HM300peTeHus: ObUI0 HEOXKHIAHHO
OOHapY’KEHO, YTO TOCTYIMHOCTh LEJUTIOJIO3bI ISl PACTBOPHUTENEH U IPYTUX XUMHUYECKHUX areHTOB
MOXeT OBbITh YBENWYEHA MPHU MPEaBapUTENIbHON 00padoTKe, MPU KOTOPOI LEITIONI03Y B JKUAKOCTh

NOJBEPraroT MexaHn4ueckon obpaborke. Heoxxnnanuo Ob110 00HAPYIKEHO, UTO METOJ 3aMOPO3KH-
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OTTAMBaHUS MOXeT OBbITh HCKIIOYEH U3 Ccrocoda MpenBapUTeNbHON 00paboTku, T.e. mepen
pacTBOpEHHEM, B TOM YHCJIE B CJIy4ae CJIOMKHBIX LIEUTFOJIO3HBIX MacC, 00JIaIatoIuX MHOKECTBOM
cnoeB (pUOPUILI, TAKUX KaK XJIOMOK, XJIONKOBBIA arjioMepar, KOHOIUIA, (pJeKC, JEH U APYrHx

BOJIOKOH CTeOJiell U CeMSsIH.

[0018] ®UT'VPA 1 neMOHCTpupyEeT U3MENBUEHHYIO CYXYIO LIEJUTFOJI03HYI0 Maccy. Kak xoporio
BUJIHO, LIEJUTIOJIO3a POTOBHUIHAS, B MPOLECCE CYXOro pazMoisia (puOpHIuIbI OTCYTCTBYIOT HUIM MX

OYCHb MaJio.

[0019] PUT'YPA 2 neMOHCTpUpYET NpUMEP HU3MENbUEHHOM LEJIHOIO3HONH MAacChl BBICOKOM
KOHCUCTEHLIUH, WX LEJUTFOJIO3HYI0 MAacCy C BBICOKUM COJEPKAHUEM TBEPJOrO BEILECTBA, HO HE
MOJHOCTBIO CYXYH LEJUIFOJIO3HYK0 Maccy. PUOpMIUIBl XOpOLIO pasAeneHbl U JOCTYIHBI B

HU3MEJIbYCHHBIX BOJIOKHAX.

[0020] PUT'YPA 3 nemMOHCTpUpPyeT NpUMEpP LEJUIFOJO3HOM MacChl HM3KOH KOHCHCTEHLIUU.
@uOprIIbI JydIne pa3feseHbl, YeM B U3MENIbUEHHOH CyXOH LEeJUTIOJIO3HOW Macce, HO HE Tak
XOpOUIO pa3fiesieHbl U HE TaK XOPOUIO JOCTYNHBIL, KaK B U3MENbYEHHOH LIEUTFOIO3HOM Macce

BBICOKOU KOHCHUCTEHILIUH.
ITOAPOBHOE OITMCAHUWE U30BPETEHUA

[0021] Llenrono3a MokeT ObITh MPeABAPUTETHLHO 00paboTaHa CrocobamMu COrJIaCHO BapHaHTaM
peanu3aiiu  Hactosimiero u3oOperenusi. COrjlaCcCHO OTHOMY BapHaHTy peaik3aluH, Crocod
MpeaBaPUTENILHON 00PaOOTKH LEJITFOJI0O3bI BKIIFOUAET CTaIUU 00ECIIeYeHHsI CMECH C COIEPIKaHUEM
TBEPAOrO BEINECTBA, MPHYEM YKa3aHHAs CMECh BKIIFOYAET LEJUTFOJIO03y U JKHIKOCTh, M
MEXaHIYECKOH 00pabOTKU CMeCH JUTsl PACKPBITUST (PUOPHILISIPHON CTPYKTYPbI KJIETOYHBIX CTEHOK
LeJUTI0JI03bI. MexaHnveckasi 00paboTka BKJIIOYAET MEPEMELIMBAHUE CO CIBUTOBBIM YCHIIHEM B

MEXaHUYECKOM HETIPEPbIBHO MePEMELINBAIOLIEM YCTPONHCTBE.

[0022] B onHOM BapuaHTe€ pealu3aluy, CMECh HMEET HaudallbHOE COJEpPKaHUE TBEPIOro
BEIIIeCTBa, COCTABJIIOLIEe 110 MeHblIei Mepe 50 % B pacueTe Ha MacCy CMECH, IPEANOYTUTENBHO
HAuYaJIbHOE CONEpKaHHe TBEPIOro BemiecTBa coctasisieT S0 % wmim Oojnee B pacuere Ha Maccy
cMmecwH, Harpumep, Oosiee S0 % B pacdere Ha Maccy cMmecu, Hampumep, 51 % B pacdere Ha Maccy
cMmecHu, 52 % B pacyeTe Ha MacCy CMecH WM, Hampumep, 55 % B pacuere Ha Maccy CMeECH,
MPEANOUYTUTENBHO 110 MeHblIel Mepe 65 % B pacueTe Ha Maccy CMecH, B 4acTHOCTHU 110 75 % B
pacdere Ha Maccy cMecH, HauboJiee MPeATNOUTUTENILHO COIepKaHue TBepaoro BemecTna 71 % unm
72 % wumu 73 % wunu 74 % B pacdyeTe Ha Maccy cMecu. MexaHudeckas 00padoTKa LEJUTHOI03HBIX

cMeceit 0co00 BBICOKOI KOHCHUCTCHIIMHU, TAKUX KAK 3TH, MO CPABHCHUIO C LEJUTFOJIO3HBIMU CMECAMU



HU3KOU KOHCHUCTCHIIMH, o6ecneqHBaeT Jydaiee CMCIICHUE JJaMejieil B KIJIETOYHBIX CTEHKax
BOJIOKOH, 4YTO MNPUBOAUT K YJIYUIICHHOMY IMOMNIOLIECHUKD XHUMHWYCCKUX AarcHTOB, TAaKUX KakK
MOYE€BHHA, HA MOJIEKYJIIPHOM YPOBHE B CMECH UJIU LIEJUTI0JI03HON cMecu. HadanbHoe conepskanue
TBEPJOro BellecTBa 1o MeHbinel mepe 50 mac. % B pacdere Ha MacCy CMeCH OOecreyrBaeT
s¢dexTBHYI0 00paOOTKy LEJUIFOJIO3bI, T.€. HA CTEHKH LEJUTIOJIO3bI JTEUCTBYIOT AOCTATOYHBIC
CHJIBI CABUTAa OJIA 3(1)(1)6KTI/IBHOFO pa3pymI€HusA KJICTOYHBIX CTCHOK U YBCIUYCHUA NJOCTYITHOCTU
¢GubOprIT LeTFoIOo3bl sl PacTBOPUTENEH M XMMHUYECKUX areHToB. HauanpHoe comeprkaHue
TBEPOrO BellecTBa no MeHbliel mepe 50%, Hanpumep, MmeHee 50% o Macce, IPUBOAUT K MEHEe
s¢dexruBHON 00paboTke 1erono3bl. Hamnyummast 06paboTka LesuroI03bl MTPOUCXOQUT, KOra
HayvaJibHOE COJIE€pKaHUE TBEPAOrO BELIECTBAa COCTABIAET MO MeHbliel Mepe 50 % B pacdere Ha
Maccy CMeCH, IPEANOYTUTENBHO HadalbHOE COEp KaHue TBEPAOro BeliecTsa cocrasisieT 50 %
win Oojiee B pacuere Ha MacCy cMmecu, Hanpumep, Oomnee 50 % B pacdyere Ha Maccy cMecH,
Hanpumep, 51 % B pacueTte Ha Maccy cmecH, 52 % B pacueTe Ha MacCy CMECH WJTH, Harpumep, 55
% B pacueTe Ha MacCy CMeCH, IIPEATNIOUTUTENLHO N0 MeHblIel Mepe 65 % B pacdere Ha Maccy
CMeCH, B 4aCTHOCTH 110 75 % B pacueTe Ha Maccy cMecH, HanboJiee npennouturesabHo 71 % wunum

72 % wnu 73 % unu 74 % B pacueTe Ha MacCy CMeCH.

[0023] CornacHo ApyroMy BapHaHTy peali3allii, COJAEpKaHHE TBEPIOro BelIlecTBa He
npesbitaet 90 % B pacdyeTe Ha MacCy CMECH, NMPENINOYTUTENIBHO COJEPKaHNUE TBEPIOTO BEIeCTBa
He npeBbInaer 75 % B pacuere Ha Maccy cMecu. Mcnonbp3oBaHue LEJUTI0JI03HON MacChl BBICOKOH
KOHCHCTEHLINY, B KOTOPOI copeprkaHue TBEPAOro BelecTBa He mpespiiaeT 90 % B pacuere Ha
MacCy CMeCH, MPEANOUTUTEbHO He TpeBblnaeT 75 % B pacueTe Ha Maccy cMecH, oOecreunBaeT
MPENOTBpAIleHHe OPOrOBEHMsI WM TEePeKPUCTAUIM3ALMN HU3-32 J€AaKTHUBALIUK, BbI3BAHHOMN
norepell CBOOOAHBIX TUAPOKCHIIBHBIX TPYIII, M, TAKUM 00pa3oM, CTPYKTypa KJIETOYHOH CTEHKH

HE 3aKpbITa AJId MOMTIOIEHUSA XUMHUYCCKUX ar€HTOB.

[0024] B npenenax, ONMCaHHBIX B BHILIEYIIOMSHYTBIX BAPUAHTAX, MPOCTPAHCTBA JOCTATOYHO IS
TOTO, 4TOOBI CIBUTOBBIE CUJIBI MOTJIM JEHCTBOBATh Ha LEJUIIOJIO3Y Oe3 oTpbiBa (UOPHIUT OT
MOBEPXHOCTH LEJUIFOJIO3bI, U YTOOBI ObLIa yBENWYeHA NOCTYNMHOCTb (PUOPUIUT HA KIETOYHBIX
CTEHKaxX BOJIOKOH JJIsi PACTBOPHUTENEH M XUMHYECKHX AreHTOB, YTO SIBJSIETCS ONTHMAJIbHBIM.
Cwmech ¢ comep:kaHneM TBEPAOTO BELIECTBA B BBILICOMUCAHHBIX MIPEeax sBJISETCS ONTHMAIbHON
IUIl  XJIONKA, IIOCKOJBKY TIPH TaKOM COJEpIKAaHWU TBEPAOrO BEINECTBA MIECTUCJIOWHAS
¢ubprsipHast CTPYKTypa HE CMAuMBaeTCsl HACKBO3b. lIpM CMauMBaHUM XJIONIKA HACKBO3b,
bubpuUApHas CTPYKTypa (UKCHPYETCS M €€ CTAaHOBUTCS e€Ile TPYIHEe PACKPBITh, UYTOOBI

YBCIIUYUTE JOCTYITHOCTD LEJIFOJIO3HBIX BOJIOKOH.
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[0025] Lienmrono3a MoXeT OBITh MOJy4€HA W3 PA3IMYHBIX WCTOYHUKOB M B BHUIE PA3JUYHBIX
LIEJUTIOJIO3HBIX cMecell. B omHOM BapmaHTe peanu3aliy LEJUII0JI03a BbIOpaHa W3 TPYIIIbL,
cocTofAledl M3 XUMHYECKOW LEJUIIOJIO3HON CMECH, MEXaHWYeCKOW IEJITIOJIO3HOM CMeECH,
TEPMOMEXAHUYECKON LEJUIOJIO3HOM CMECH, XMMHYECKOW TEPMOMEXaHUYECKON LEJIIFOJI03HOU

CMECH U UX CMECH.

[0026] B npyrom BapmaHTe peann3alii XUMHUECKas LEJUTFOJIO3HAsI CMECh BBIOpaHa U3 TPYIIIIEL,
COCTOSIIE M3 OPraHOCOJIbBEHTHOW LIEJUIFOJIO3HOM CMECH, COAOBOM LIEJUIIOJIO3HOM CMECH,
PACTBOPEHHON LEJUTIOJIO3HOW CMeCH, CYJIb(UTHOMN LEJUTIOJIO3HON CMeCH, LEJUTIOJIO3HOH cMecu
ropstuel BOAHOM SKCTPAKLMK U UX CMeCU. B BapnaHTax peanusaluy NPUMEHSIOT LEJUTFOIO3HYIO
cMech OyMakHOro copta. B apyrux BapmaHTax peann3alud NPUMEHSIOT LEJUTFOJIO3HYI0 CMeCh
s Xxumuueckod mepepaborku. IlepepaOoTaHHble LEJUTIONIO3HBIE CMECH, TakHe Kak
o0naropokeHHas MakyJaTypHas Macca, TaKke NPUMEHSIOT B BapuaHTax peanu3aiuu. B
KOHKPETHOM BapHaHTE peajn3aldyd  LeJUII0J03a MPEACTaBiIsieT COOOH  BBICYLICHHYIO

LIEJUTEFOJIO3HYIO MAacCy AJIsI XMMHYECKOH mepepaboTKu.

[0027] CornacHO OZHOMY M3 acCIEKTOB HACTOSILEro H300peTeHusi, O0eCHeYynBarOT CHOCo0
IpefBapUTENIbHON 00pabOTKHM IeJUTIOJIO3bl, HAaNpUMep, XJIONKA, BKJIIOYANOIIMHA CTAaAMU IO
00ECIeYeHUI0 CMeCH C COIep’KaHMeM TBEPIOrO BEINEeCTBAa, YKA3aHHAs CMECh BKJIIOYAET
LEJUTIOJIO3Y U JKUJIKOCTh, U MEXaHHYECKOW OOpabOTKM CMeCH ISl PacKpbIThsl (GUOPHILIAPHON
CTPYKTYpPbl ~ KJIETOYHBIX CTEHOK IEJUTIOJIO3bl.  MexaHudeckas 00pa0oTka  BKIHOYAeT
NepeMEIMBAHNE CO CIBUTOBBIM YCHJIMEM B MEXaHHYECKOM HENPEPHIBHO MEPEMELIHBAIOIIEM

YCTPOMCTBE.

[0028] B omHOM ©3 BapuaHTOB pealu3aliy U003y MOJy4alT U3 mepepaboTaHHOMN
LIEJIUTFOJIO3bI, BHIOPAHHOM W3 TPYMIbI, COCTOSINEH W3 Oymard, KapToHA, XJIOMKa, XJIOMKOBOI'O
arjoMepara, IMIIEHHYHON COJIOMBI, PUCOBOIM COJIOMBI, KyKYpPY3HOIO jKOMa, KOHOILUTH, KeHada,
Oaraccel, OamOyka, JibHa, JUKyTa M HMX CMecCH. BapuaHThl peanu3anuu crocoda ocoOeHHO
3¢ ¢eKTUBHBI TNpPHU MPEeIBAPUTENBbHON 00paboTKe TaKHX CIIOXKHBIX LEJUTFOJIO3HBIX CMeCei,
HUMEIOIUX MHOXeCTBO (DMOPUJLIAPHBIX CIIOEB, KaK XJIOMOK, XJIOMKOBBIM ariioMepar, KOHOILIS,

(Jiekc, IeH U Jpyrue BOJIOKHA cTebNiel U CeMsIH.

[0029] AnHanoruyHO, MEPBUYUHbBIE HCTOYHUKH LIEJUTFOIO3bI ONMHAKOBO MOAXOAT. Tak, B OAHOM U3
BAPUAHTOB PeaN3aLUU LEJUTI0JIO3Y MONYYarT U3 NEPBUYHOIO XJIONKA, NEPBUYHOIO XJIOMKOBOIO
arJioMepara, MEePBUYHON MIIEHUYHOW COJOMBI, NEPBUYHOM PUCOBON COJIOMBI, NEPBUYHON
KYKYPY3HOH COJIOMBI, TIEPBHYHON KOHOIUIM, IEPBHYHOrO KeHada, NEpPBUYHON Oaraccel,

NEPBUYIHOTO 6aM6yKa, NEPBUYHOIO JIbHA, TIEPBUYHOIO I2KyTa U UX CMECH.
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[0030] Kak ObuTO YIIOMSIHYTO BBIIIE, OAMH M3 BAPUAHTOB PEATH3AINH BKIIFOUAET MEXaHUIECKYIO
00paboTKy cMecH AJisi pacKpbITHS (GUOPUIUIIPHON CTPYKTYPhI KJIIETOUHBIX CTEHOK LEJUTIOJIO3bI. B
OJHOM BapHaHTE peasn3alliil CMECh HETNPEPhIBHO MOAAIOT B MEXAHMYECKOE MepEMEIINBArOIIee
ycrpoiicTBo. HenpepsiBHas mogada MaTeprana B MEXaHHUECKOE TIEPEMEIINBAIOIIee YCTPONUCTBO
o0ecrieynBaeT ONTUMH3ALMIO MOTPeONeHNsT >HEPTUM M BPEMEHH B Croco0e, B KOTOPOM

MOBBILIAIOT TOCTYITHOCTb (PUOPHUILT LIEJUTIOJIO3BL.

[0031] B oxHOM BapuaHTe peaju3alud MEXAHWYECKOE MEPEMELIMBAIOIIEE YCTPONCTBO
BBITIOJITHEHO C BO3MOXKHOCTBEO CAMOOUHIICHHs. JTO IO3BOJSIET OOECHeduTh HEempephIBHOE
NPOXOXKIEHWE LEJUII0JIO3bl Yepe3 CMECHUTEIbHOE YCTPOHCTBO U paboTy ycrpoicTBa 0e3

3aCOPEHHSI, YTO SIBJIIETCS] OCOOEHHO MOJIE3HBIM aTPUOYTOM B IPOMBILIIEHHOM NPUMEHEHUH.

[0032] B BapmanTax peanuzalMd MOIYT OBbITb NPUMEHEHBbI pa3MYHbIE YCTPOWCTBA MAJIs
nepeMemBanus. B OOHOM M3 BapuUaHTOB pealu3alUl MEXAaHHYECKOe IepeMeLINBaroliee
YCTPOMCTBO BBIOPAHO W3 TPYMIIbI, COCTOSLIEH U3 HOXKEBOW MEJbHHULbI, MOJIOTKOBOI MEJIbHULIB,

LIaPOBOI MENbHULIBI, MEJIbHULIbI AUCKOBOTO TUIIA, IPECCA-TPAHYJISITOPA U SKCTPYIEPOB.

[0033] B mpeanoyTUTENbHOM BapHaHTE peAU3aliid MEXaHUYECKOe YCTPOMCTBO NMPEACTABISAET
coboii nmpecc-rpanynsaTop, Hanpumep, npecc Kahl. Jlpyrue npecc-rpanyasiTopbl, AOMYCTHMBIE IS
MEXaHUYEeCKOTO TMepEeMEITUBAHNS MATEPHAJIOB HA OCHOBE LIEJITFOJIO3bI, KK OMMCAHO B HACTOSIIIEM
AOKYMEHTE, OAWHAKOBO OOIIYCTHUMbI K INPUMEHCHHUIO B BapUaHTax peain3alliid HACTOALIECTrO

nu300peTeHust.

[0034] B KOHKpPETHOM BapUaHTE peaIU3alMUd MEXaHWYECKOe MepeMEIINBaIoIIee YCTPONCTBO
npeacrasisier coboil skcTpyaep. B gomycTuMoM BapwaHTe pean3alii  MEXaHUYECKOe
CMECUTENIbHOE YCTPOHCTBO BKJIIOYaeT B cedst nBa miuu Oosiee SKCTpyAepoB. B BapuaHTax
peanu3aiuy, B KOTOPBIX J1Ba WK Oojiee 3KCTPyAepoB paboTAOT MOCIENOBATEIbHO, HEJUTI0I03a
MOKET IPOXOAUTh U3 NEPBOrO JKCTpyAepa B IApyroil skcrpyaep. Llemmronosza nmpoxonur B
JaJbHEWIINE OKCTPYAEpbl, MOKAa MO MEHbUIEH Mepe 4YacTb LEJUIOJIO3bl HE CTaHET

MHUKPOPUOPHIIITMPOBAHHOM.

[0035] B omHOM W3 BapHaHTOB peau3alllMUd SKCTPYAEpP BBIOPAH W3 TPYMIbL, COCTOSIIEH W3
JIBYXIIHEKOBOTO JKCTPyZepa CO BCTPEUHBIM BpAILLEHHEM, COBPALIAIOIIETOCsS ABYXIIHEKOBOTO
SKCTPyZAEpa, MHOIOIIHEKOBOIO JSKCTPyAEepa, IUIYHXKEPHOIO JKCTPYAEpa, IUIAHETapHOIO
SKCTPyIEpa, HempepbIBHOIO cmecurenss benOepu, z-oOpas3HBIi CMECHTENb NEPUOTUYECKOTO

IEeWCTBUS, KOHUIECKOTO SKCTPyiepa U UX KOMOWHAIINH.



[0036] B apyrom BapuaHTe pealu3alui MEXaHMYECKOE MEePEMELIMBAIOLIEE YCTPONCTBO

IPEeACTaBIsIeT COOO0H MEMBbHHUIY AUCKOBOTO THUIIA.

[0037] Kak ObLIO YHNOMSHYTO BBINIE, HAa3HAYEHHE MEXAHUYECKOrO TMEPEeMEeLIHBAIOIIETO
yCTpPOUCTBa sBJsieTCs] (pUOPUIUTMPOBAHKME LEJUTFONIO3bl. Takum 00pa3oM, B OIHOM BapHaHTe
peanmu3anuu MexaHudeckass 00paboTka BKIIOYAET B ce0st pacKpbITHE PUOPHIIISIPHON CTPYKTYPBI

KJIC€TOYHBIX CTCHOK LCJIJIFOJIO3bI.

[0038] >KenaTenpHO HOCTHYB ONpeeNieHHbIX ypoBHeH Gpubprmposanus. [To mepe yBennueHus
(GubpUILTUPOBAHMS, TOCTYITHOCTb (GPUOPUILT ISl XUMHUUECKUX areHTOB yBeJIu4nBaercs. B onHom
U3 BAPUAHTOB PEAM3allUU CMECh MEXaHH4YeCKH 0OpabaThIBAIOT A0 TE€X MOP, MOKA MO MEHbIIeH
Mepe 4YacTb LEJUIIOJIO3bl HE CTaHET MHUKPO(PUOPHIUIMPOBAHHOM, NMPENNOYTUTENBHO IOKA I10
MeHblneil Mepe 40 % B pacuere Ha MacCy LEJUIIOJIO3bl HE CTaHeT MUKPOGUOPHIUTMPOBAHHOM, B
YaCTHOCTH TOKa TO MeHblueil Mepe 60 % B pacdyere Ha MacCy LEJUIFOJIO3bI HE CTaHET
MHKPOGUOPHIUTMPOBAHHON, MPEANOYTUTEIBHO 1O MeHblIeH Mepe 75 % B pacdere Ha Maccy
LEJUTIOJIO3bI HE CTaHeT MUKPOGUOPUIITMPOBAHHOM, KaK MPABUJIO MO MeHblueid mepe 95 % B

pacuere Ha MacCy LEJUTF0JIO3bI HE CTaHeT MUKPO(UOPUIITMPOBAHHOIL.

[0039] B BapuaHTax peanu3aluy BlIaXKHAas LEJUIIOJIO3HAs Cpena HMMeeT INeJOYHOW WIIU
cmabomenouHol nokasarensb Bogopona (pH). IenouHol wnu cnaboinenodnoii pH GiaronpusiteH
st pubpusupoBanus HeuTroJ103bl. Kak ObLIO yIOMSIHYTO BBILIE U TOKA3aHO HAa YepPTekKax, sICHO,
YTO  LEJUTIOJIO3HAass Macca  BBICOKOW  KOHCHCTEHIMH  OOJblle  BCEro  IMOABEPIKEeHA
(uOPMILTMPOBAHUIO U HE MOJABEP)KEHA OPOTOBEHHUIO. Tak, MO MEHbIIeH Mepe HacTh SKMAKOCTH
IOJKHA OBITh CMeEIIaHa ¢ LEJUTF0JIO301 JTUOOo mepen nogaveld B CMECUTEIbHOE YCTPOHCTBO, INOO
NOJJaHa B TEPEMEIIMBAOIIEe YCTPOMCTBO OTAENIBHO, JIMOO TMOJaHa B MEPEMELINBAOIIEe
YCTPOMCTBO OAHOBPEMEHHO C LEJUIIOJIO30M. B OAHOM W3 BapHAaHTOB pealu3aluy >KUIKOCThb
BKJTFOUYAeT BoAy co 3HaueHueM pH 7,0 wim Oosiee, mpeanoyTuTeNbHo 7,2 uitu OoJiee, Kak MpaBuiio,
7,3 wiu 7,4, npeanodtutesbHO 7,5 unmu Oonee, u HeOOs3aTENIBHO BKIIIOYAET JOOAaBJICHHBIE
TUAPOKCUI-UOHBL. B omHOM 13 BapuaHToB peanmsanny, pH skunkoctu cocrasisier 10,0 wtu Gonee,
npeanoututensHo pH cocrasisier 10,5 wnu Gonee, HeoOs3aTenbHO pH HaXOOUTCS B AMANIA30HE OT

7.0 1o 14,0.

[0040] B npyrom BapmaHTe peanu3alUH INEJOYHAs WM CciaboIlesoYHast JKUOAKOCThb
JOTIOJTHUTENBHO BKJIIOYAET TOBEpXHOCTHO-akTHBHbIe BemectBa (IIAB), Takme kak IIAB,
BBIOpaHHBIE M3 TPYMIbI, cocTosmell n3 aHnoHHBIX [TAB, Takux kak nomenunOeH30NCyabpoHaT
HaTpust, HenoHOTreHHbIX [TAB, Takux Kak 3TOKcmiaT HOHMI(peHona, KaTHOHHBIX [TAB Takmx kak

uermwitpuMmermwiammornii  O6pomun (CTAB) u amdorepusix IIAB, Takux kak cynbgar
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nojmrivkoiesoro s¢upa ankunamuHa (Albegal A (AMS)) unm momurnukoneBeld 3Pup
ankunamuHa. [TAB momorarT npenoTBpaTuTh 00paTHOE OCAKIASHHE NMPUMeECEH, KOTOpbIE yike
ObUTH yIaJieHbl U3 LEJUTFOJIO3HOI Cpefbl, H B II€JIOM MOBBIIIAIOT PEAKIIMOHHYIO CIIOCOOHOCTD 32
CUET CHIKEHHSI IOBEPXHOCTHOTO HATSDKEHUS U, TAKIM 00pa3oMm, obecredeHust JyqIero KOHTaKkTa

MEXKITy XUMUYECKUMU areHTaMH U LEJUTIOJIO3HON CPeoi, OCOOCHHO B MIEJIOYHBIX YCIOBHSX.

[0041] Mexanudeckyro 0OpaboOTKy MPOBOIST MPU TEMIIEPATYPE, MO3BOJISIFOIIESH KOHTPOIHPOBATh
cofiep;KaHue Blaru B Lesrosose. JKenarenbHOe KOHEUHOE COMEp’KaHUE TBEPAOrO BELIEeCTBa
coctaisieT bonee 85% B pacuere Ha Maccy cMecu. MexaHu4eckyro 00paboTKy MOKHO MOBTOPSITh
70 TeX TOp, NMoka He OyeT JOCTUTHYTO JKeJlaeMoe CONepKaHue TBepAoro Bemectsa. KoneuHoe
cojiep;KaHue TBEPAOTrO BELIECTBA HE NOJIKHO NMpeBbIaTh 95 % B pacueTe HaA MacCy KOMIO3ULIUU.

B Takux ciaydasx mpoOUCXOAUT OPOrOBEHUE.

[0042] Takum oOpa3oMm, B BapuaHTax peajH3all MEXaHHYECKYI OOpabOTKy MpOBOAST NpH
temneparype B auanasose ot 0 no 100°C, mpennoururensHo npu temneparype ot 10 o 80°C,
AOIYyCTUMO MPOBOJUTH MEXaHUYECKYI0 00padoTky npu Temmneparype ot 20 no 70°C, B yacTHOCTH,

npu 30 uu 40 mnu 50 unu 60°C.

[0043] CkopocTh cHBHra Takke€ MOMKET CIIOCOOCTBOBAThH MOSIBJIEHHIO JKEJAEMbIX CBOMCTB y
MOJIy4aeMOi  TpeaBapuTeNibHO  00paboTaHHOW  IHeJUTFoJIO3bl. B BapuaHTe — peaju3aluu
MeXaHHYEeCKyo 00paboTKy MpOBOAAT mpu ckopocTu > 80 ¢!, mpemouTuTenbHO Npu CKOPOCTH >
90 ¢!, B wacTHOCTH, TIpU ckopocTH > 100 ¢!, B HEKOTOPHIX BapHaHTaX Peau3alud CKOPOCTh
CIBMra MOXeT OBbITh 3HAUMTENbHO Bbille, Harmpumep, oT 300 mo 500 ¢, maxe mo 1000 ¢
Hanpumep, npu MuxpopuOpHMITMPOBAHUN ¥ TOJYYEHUH HAHOLEJUIFOJIO3bI HCIOJB3YIOT

3HAYUTENILHO 00JIee BEICOKHE CKOpPOCTH CABUIA.

[0044] Kax ynoMHHanOCh BbILIE, CYLIECTBYET MNPEANOYTUTENbHBIN AMANIA30H TEMIIEPATYPhl s
NepeMeInBaoIero  ycrpoicTea. Temmeparypy MOXKHO — peryJMpOBaTb  MOCPEACTBOM
OXJIQXKJAIOLIEr0 YCTPONCTBA. B OgHOM BapuaHTe peanu3allid CMECHTENbHOE YCTPOMCTBO
OXJIXKIAIOT, MPEANIOYTUTENIBHO C MPUMEHEHHEM [UPKYJIUPYIOIEH BOABL, 4TOObI MOAAEPKUBATh
TEMIIEpaTypy B CMECUTEIBHOM yCTPOWMCTBE Ha MakcumaiabHOM ypoBHe 100°C wumu Himke. B
BAPUAHTAX pEeAJN3ally, OTHOCAIIUXCS TOJNBKO K STaly MpPeIBapUTENIbHOW 00paboTKHy,
MaKCUMaJIbHas TeMreparypa ocobeHHO BaxkHa. Eciiu Temmniepatypa MexaHH4ecku oOpaboTaHHOM

LesuTos03b! npesbiiaet 100 °C, npoucxoauT OporoBeHue.
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[0045] Kak onncaHO paHee, KOHKPETHBIE CTENeHH (HUOPMILTUPOBAHUS MOTYT OBITh JOCTUTHYTHI
IyTEM MPOITYCKAHUSI CMECH Yepe3 SKCTpyAep oauH miu Oonee pa3. COOTBETCTBEHHO, B OJJHOM U3

BApUAHTOB PEATN3aLUN CMECh IIPOXOIUT Yepe3 SKCTPyAep OOUH WiH OoJiee pas.

[0046] [Ipyrie BapuaHTBl peaNu3aldd OTHOCSTCS K JOMOJHHUTENBHBIM 3TaraMm crocoda.
ITockonpky MexaHudeckass o00paOoTka LEJUIFOJIO3bl  CHOCOOCTBYET  (PHOPHIUIMPOBAHHIO,
YBEJIINYUBAETCS] OCTYITHOCTD LEJUTIOJIO3HBIX BOJIOKOH/(UOPHIUT ISl XUMHYECKUX areHTOB I10
CpaBHEHUIO ¢ He(PUOPWIIMPOBAHHOW LEJUTIOJ030M. B ONHOM BapwaHTe pealn3aluu Crocod
BKJIFOYAET JONOJHHUTENbHbIM 3Tanm Ao0aBleHMsT MOYEBMHBI K CMecH. B npyrom Bapuanre
peam3armu nodasisiror 11-22 % moueBuHBI B pacdyere Ha Maccy cMecH u 0,4-1,1 % nepokcuna
Bogopona (H202) B pacuere Ha Maccy CMeCH AJsl PEryJMPOBAHUS CTENEHU IOJIUMEpU3aALUU
LeJUTI0JI03bl. MaTtepuan oOpadaThIBalOT A0 TE€X MO, MOKA BCE PACTBOPHI MOJIHOCTHIO HE OynyT
abcopOupoBaHbl M Macca He JOCTUTHET TOMOI€HHOrO COCTaBa. 3aTeM MeXaHH4YeCKH
00paboTaHHBII MaTepuan MPUBOIAT B KOHTAKT B OTAEJbHOH (ha3e, B KOTOPOH MEXaHHUYECKH
oOpaboTaHHBII MaTepual epeMELINBAIOT U HArPEBAIOT IIPU TEMIIEpaType B Auana3oHe ot 133 1o

155°C B Teuenue nepuoaa ot 2 10 4 4acos.

[0047] B npyrom BapuaHTe peaqM3alMd CMECh MEXaHWYEeCKH O0padaThiBalOT U OBICTPO
HArpeBaroT, MPSIMO WJIM KOCBEHHO, 10 TeMIepatyphl B fuamna3oHe ot 120 go 135 °C, kak npasuio,
no temneparypsl 133 °C, u nanee HarpeBaroT 10 BTOpPOi Temreparypsl. Kak rnpasuio, HarpeBaHue
NPOAOCDKAIOT 10 JAOCTHKEHHs TeMmrieparypbl B nuama3zoHe 133-140 °C, kak mpaBmio, IO
temneparypbl 135 °C. B pesysibrare MexaHudeckoil oOpaOOTKM W HarpeBaHUs MOUYEBUHY U

LEJUTIOJIO3Y IPUBOIAT B KOHTAKT ¢ 00pa3oBaHMEM KapOaMaTa LEJUTFOIO3bI.

[0048] KapbamaT weutr0io36l MOKeT ObITh OOpa3OBaH C BBICOKUM BBIXOJOM pPEaKIUU B
BapUAHTAX PeaM3alru HACTOSLIETO U300PETeHNS 32 OTHOCUTENILHO KOPOTKUH MIEPHO BPEMEHH.
Hanpuwmep, B BaprianTax peannzanuy MexaHndeckas 00padoTka, Kak OMUCAHO BBILIE, MPEJIaraet
croco0 mosydeHus: MUKpo(GHOpHIUTMPOBAaHHON LEJUTF0Io3bl B auana3one ot 40% mo macce
LEJUTI0JI03BI 10 95% B pacueTe Ha MacCy LIeJUTI0JIO3b! 32 EPUOA BpeMeHU OT 30 MUHYT 710 5 4acos,
NPEANOYTUTENBHO 3a repuon ot 1 10 4 4acoB, monmycTHMO 3a 2 yaca uin 3a 3 Jaca. JloOaBneHue
MOYEBHMHbI K CMECHU C HAarpeBaHUEM, KaK OMHCAHO BBIIIE, 1 MEXaHHMYECKOH 00padOoTKOH, Kak
OIHCAHO BBILIE, MPUBOAAT K 00pa30BaHUIO KapOamaTa HeJUTIOJI03bI 3 LEJUTIOJI03HOTO HCXOAHOTO
MaTepuana 3a nepuoj ot 1 1o 6 4acoB, NPEANOYTUTENBHO OT 2 10 5 4acoB, AOMYCTUMO 3a 3 4aca

uiy 3a 4 yaca.

[0049] KapbamaT e utoo36l, MpeaiaraeéMblii COTIIACHO BApUAHTaM PeajTu3allii Criocoda, MOKET

OBITD BBIACIICH JIA XpPAaHCHUA WM HENMOCPCACTBCHHO JIA NMPUMEHEHUA B OPYrUX o0JacTsx.
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KapOamaT 1emtoso3bl, NMpeaiaraeMblii COMIaCHO BAapHAHTAM PEAIM3ALHU CIIOco0a, SBIISETCS
CyXuM. B IOMOTHUTENPHBIX BapHAaHTaX pealii3aliy KapOaMaT [eJUTI0I03bl IPOMBIBAIOT BOIAOH U
3areM cymar B cymmibHOM mkady. Cymka npu temmepatype Bbime 155°C moxker maryOHO
BO3/I€HICTBOBATh HA BBIXOJ MPOAYKTA KapOamara LeuTroo3bl. [103TOMy CyIIKy NMpennoYTHTEIbHO
IIPOBOASAT NpH TemrepaTtype MeHee uinu pasHoi 133°C. Temnepatypy, IpUMEHsAEMYIO Ha CTaJuu

MOJIYy4CHUs Kap6aMaTa, KaK IPaBUJIO, HE NPEBBIMIAOT HAa CTaAUH CYLIKH.

ITPUMEPBI

Ilpumep 1

[0050] Bropuunble XJONKOBBbIE OTXOABI PACIYCTHJIM HAa BOJOKHO 4YeCaJlbHONH MAIIMHON Ha
(pparMeHTbI HUTH ¥ BOJIOKHA. XJIONKOBBIN MaTepuai copepskan MeHee 10 % Apyrux BOJIOKHHCTBIX
marepuanon. Crenensb nonumepusanuu (CII) uemtonossl Bapbruposanack Mexay 600 u 1000 k/la.
K marepuany noGaBisiii BOIy ¢ pacTBOPEHHOW B Hell MoueBUHOM (220 r/Kr) Aisi AOCTHIKEHHUSI
conepkanus azora 1,7 %. Ilepexuch Bomopona (0,75 %) noGaBmisinu Aisi KOHTPOJIST MOJISIPHOM
maccel 10 CIT 360 k/la, uto skBuBaneHTHO BsizkocTH 280 cll. Kaxxuplii U3 marepuanioB uMen
OIIMTHAKOBYI0 XHMHYECKYIO0 3arpy3Ky, B TO BpeMsl KaK COIep>KaHHe TBEPIOro BELIeCTBa Mepen
MeXaHU4eCKOH 00pabOTKOH OBLIO pa3IMYHbIM B KaxnoM skcrepumente (57 % (BnakHbiii), 72 %
(ontumanbubiil) u 77 % (cyxoii)). Marepuanbl TOXBEpPrajid MEXaHUYECKOH oOpaboTke u
MHOTOKPAaTHOMY CKaTHUIO uepe3 (Quibep M0 JOCTIKEHHs COAEpIKaHUS TBEPAOrO BELIECTBA B
npenenax 91 - 93 %. BnaxHble, onTUMajbHbIe U cyxue oOpasmbl Tpedosamu 9, 2 u 1 mpoxona
yepe3 (uiIbep, COOTBETCTBEHHO, A0 AOCTH)KEHUS JKEIaeMOTr0 COIEPIKaHUSl TBEPAOTO BEIIECTBA.
Jlns cyuiky nMpoAayKThl HarpeBasiu npu Temmneparype B nuanaszoHe 133 °C - 155 °C B teuenue 3

JaCOB.

[0051] KapOamater monyuamu mbo B peaktope-cmecurene Drais oobemom 250 i1, mubo B
peaktope-cmecurene Lodige oobemom 600 1. IlepBoHAYaapbHO LEJUTFOJIOZHYIO MACCY/XJIOMOK
BBICYIIIMBAJIM B BaKyyMe /10 COJEp>KaHUs Cyxoro BeliecTsa npuMmepHo 85%. Ilepekucsy Bogopoaa
CMELINBAJIU C BOMHOW MOUYEBUHON M TOOABIISUIN CMECH K LeJUTI0NI03HOH Macce. [Tocne noGasneHus
XUMHUYECKHX areHTOB, KOHEYHOE COfep)KaHHE CyXOro BellecTBa cocTaBisuio 65-70% ans
oOneryeHust 3MaCTHYHOrO TpeccoBaHusi. llpeccoBaHue MPOBONWIM IBAKIBI C NMPUMEHEHHUEM
ycrpoiictea Kahl. T'panynupoBaHHYIO (CHpecCOBaHHYIO) LIEJUTIOJIO3Y MOMemanu OOpaTHO B

peakTop CMEINIMBAaHHs, Kyda 3amyckainu map. Pacder BpeMeHM peakuud KapOaMHUpOBaHUS
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HauMHAJIY, Koraa temmneparypa nocturana 115 °C, 3arem remneparypy nosbitmnanu 1o 140-150 °C.
OOmee Bpemst peakunu coctaBuiio 4 yaca. Ilocne kapOaMupOBaHUS LENITIOIO3HYIO MACcCy ABAKABI

HU3MeEJIpdalii NOCPEACTBOM U3SMEIBINTEA AJIA YIIYyUIICHUS paCTBOPUMOCTH.

[0052] U3 kxaskmoro mponmykTa ObUT TOJMYYeH MPSIAMIIBHBIN pacIiiiaB, U3 KOTOPOro chopMoBaH

BOJIOKHA.
Obpasen Koncucrennus | Pacuias Bonokno
(%) He Jluneiinas [TpouHoCTh
pacTBOpuMasi | IJIOTHOCTh
(cH/nrexc)
B BOJIE
(nTexc)
dpakus
(kW)
BnaxxuHbrit 57 6000 >1,7 <1,9
OnrumanbHbii | 72 250 1,2 2,7
Cyxoit 77 3500 1,5 2,1
Tabmuma 1

[0053] M3 Tabnuubl | BHOHO, YTO COMIACHO BapHAaHTAM pEeaJI3aLUU HACTOSINEro M300peTeHusl,
MeXaHu4eckas o0paboTka ONTHUMAILHOTrO 00paslia, HMEKIIEero ONTUMAJIbHYI0 KOHCUCTEHIIMIO B
nuamnasone okojio 70-75%, COIIacHO BapHaHTAM peau3aluu CIOCOOOB, OMUCAHHBIX BBHIIIE,
PACKPBIBAET KIIETOYHBIE CTEHKH LIEJUTFOJIO3BI M CHOCOOCTBYET (PUOPMILTMPOBAHUIO LEJUTIOJIO3BI,
MOBBINAS  AOCTYIMHOCTb JUIsI XWMHUYECKHUX AareHToB. MeXaHW4YeCKu MPeABaAPUTENIbHO
oOpaboTaHHBIE BOJIOKHA IOMYCTUMBbI K MPUMEHEHUIO B PA3JIMYHBIX CHOCO0axX, HampuMep, B
kapOaMUpPOBaHUM MOUYEBHMHOHN, OOECHEeUMBAIOINX TMOJMyYeHUE MPSAWIBHOTO pacijiaBa |

NPAAUTIBHOIO TOHKOI'O BOJIOKHA C BBICOKHUM IOKA3aTCJIEM IIPOYHOCTH.

Ipumep 2

[0054] Cripbe wLEUTIOIO3HONW Macchl Ui criocoda MojydeHusl KapOamara MeJUTFoJIO3bl ObLIo
MPUTOTOBJIEHO U3 MepepaboTaHHBIX OTXOIOB XJIOMKOBOTO TEKCTHJISI (C BSI3KOCTBIO MO PaCTBOPY
kynpmsTiienanamuda (K9J[) 330 + 30 mu/;, momupmumposanssii ISO 5351). Cmocod

MOJyuCHUs I_IeJ'IJ'II'OJ'IOSHOI\/'I MacCChbl MPOBOAUJIM KaK OINHCAHO B 3asBKEC Ha IMATCHT CDI/IH.]'U[HI[I/II/I
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F120205250. Kapbamarsl HeJIroio3bl mojydaiu Judo B peakrope-cMmecurene Lodige odbemom
600 n, mubo B peakrope-cmecutene Lodige obvemom 2000 . Ilemmosno3Hyr0 Maccy,
NPUTOTOBIIEHHYI0 M3 MepepaOOTaHHBIX OTXOHAOB XJIOMKOBOTO TEKCTWIIS, O0€3BOXKHUBAIM B
NPUCYTCTBUM THAPOKCHAA HATPHUsl B KOJMUYECTBE O I HA 1 KI BO3AYLIHO-CYXOrO LEJIFOJIO3HOTO
Marepuana B yCJIOBUSX BAKYyMa JIO COIEPIKaHUsI CyXOro BEeIeCTBa OKoJIo 85% B pacyere Ha Maccy
cmecu. 3Hauenne pH >xupkocTu B 0OpaOOTAaHHOM INENIOYBI0 Marephalie OINpPEAeNsUIn MyTeM
orcranBanusi 10 r obe3BokeHHOro marepuana B 100 r Boxmbl. 3Hauenue pH cocrasuno 10,5.
Ilepexuch Bomoponma (mosupoBka H»O» cocraBmsma 0,3 + 0,1 % or konudecTtBa Cyxo
LIEJUTIOJIO3HON MacChl) CMEIIMBAJIM C BOAHBIM PAcTBOPOM MOYEBHHBI (JO3MPOBKA MOYEBHHBI
cocraBmsna 18,5 % oT konmmuecTBa CyxOW LEJUTIONIO3HOW Macchl) M CMeCh AO0aBISIM K
LeJUTI0NI03H01 Macce. ITocne noOaBneHuss BOGHOTO pacTBOpPa MOYEBHHBI M NEPEKUCH BOAOPONA,
NOJTy4aeMOe COZlepKaHIe CYXOTO BELIECTBA U3 CMECH LIEJUTI0JI03a-XUMHUECKHE ar€HThI-KUIKOCTh
cocTaBisuio 7242 %, 49roObl OONErduTh 3JIACTUYHYI0 MEXAHHYECKYIO IPEeIBAPUTEIbHYIO
00paboTKy. MexaHHUYECKYIO TpeABAPUTEIbHYI0 00pabOTKy MPOBOAMIIN MOCIENOBATENBLHO ECTh
pa3 (6) myTeM BO3AEHCTBUS CHBHUIOBOTO NEpPEMEIINBAHMS B MEXaHHMYECKOM HENPEPbIBHO
nepeMeIInBaoIeM YCTPOHCTBE ¢ IpuMeHeHneM ycrpoiictsa Kahl. Mexanndecku oOpaboTaHHYIO
LIEJUTIONIO3y CHOBA NOMELIANIN B PEaKTOp CMEIIMBAaHMsA, KyJa 3amyckauu map. Pacuer BpemeHu
peakuun kapOaMUpOBaHMS HAYMHAJIHM, Korga Temmeparypa nocrurana 133 °C, u nanee
TeMmneparypy moBblmanu A0 135+2 °C pansg HEnmoCpenCTBEHHO TPOBENEHHUS pPEaKLUH
kapOamupoBanus. OOiee BpeMsi peakiuu cOCTaBwyio 180 MUH MOCe MOCTHIKEHUS! KOHEYHOMH
HavasmpHOU Temmneparypsl 133 °C. TTocne kapOaMupoBaHUsi B IPaHyJIMPOBAHHON (opme, rpaHyIIbl
kapOamara LeJUTFIO3bI H3MENIBIANN ISl HeoOsI3aTeNbHOM mocnenyromeii oopadorku kapbamara
LIEJUTFOJIO3bI HUTH €r0 MPSIMOTO KOHEYHOro npuMeHeHust. CTerneHb MOJMMEPH3aluU LEJUTFOJIO3BI,
U3MEpPEHHAasi B M3MEJBYCHHOM, TIPOMBITOM M BBICYIIEHHOM KapOamare LEeJTI0JIO3bl, COCTaBIsLIIa
248+20 mu/r (mo Bszkoctu KOJJI, ISO 5351). Crenenp 3amemienust kapOamara LEJUTIOIO3BI,
U3MEpPEHHasi TOCPEACTBOM OOILIETO COAEpKaHHWs a30Ta B IMPOMBITOM BBICYIIEHHOM KapOamare
1esuTros103bl (cormacHo SFS 5505:1988, monudunmposanHomy), 6p1a Ha 30-40 % BbIIIE B CiTydae
MEXaHWYECKH MPEIBAPUTENIbHO 00pa0oTaHHOH LeuTroo3bl ¢ qodasneHueM menoun (6 r NaOH
Ha | Kr' BO3AYLIHO-CYXOW IEJUTFOJIO3HON MacChl), KaK MOKAa3aHO B HACTOSIIIEM MpHUMeEpe, IO
CPaBHEHHIO C ITPOAYKTOM, MOJYYEHHOM ITOCPEACTBOM aHAJOTHYHOTO MPOIEecca, HO B OTCYTCTBHE

TMAPOKCHUAA HATPpUA Ha CTaAUr 00€3BOKHUBAHUS LEJITHOJIO3bI.

[0055] ITpumep mpsIMOTO KOHEYHOrO MPHUMEHEHHsI TMOpOINKa KapOamara LEeJUTFOJIO3BI,
HOJy4EHHOTO ¢ MIPUMEHEHHEM BBIIIEONHCaHHOTO criocoda: KapbaMar nemrono3bl, nomydeHHsbIi

nocpeaCcTBOM Kap6aMI/IpOBaHI/I$I, AOMOJIHUTEIBHO PACTBOPSAIN AJIA TOJTYUCHUA BOJIOKOH Kap6aMaTa



14

LIEJUTIONIO3BI IS POPMOBAHUS IO MOKPOMY criocoOy: M3MenBIeHHbIH BO3AYITHO-CYXOH MOPOIIOK
kapOamara LEeJUTIOJIO3bl CYyCIIEHANPOBAIN U PACTBOPSUIM B PAacTBOpE IIMHKATa HaTpus (OKCaHa
IIMHKA) 0 KOHEYHOIo conmepskaHus kapOamara nemmonossl 6,5 £ 0,2% (n=10), comep:kaHus
ruapokcuna Hatpusi 6,5 £ 0,2% (n=10). Ilony4eHHblii B pe3yabrare crocoda pacTBOPEHHs
pacmiaB  kapOamara IEJUTFOJIO3bI  BIIOCJIEACTBUHM  (DHIIBTPOBAIM  MOCPEOCTBOM  criocoda
ABYXCTaIUIHON QuibTpanny ¢ 00paTHON MPOMBIBKOH, IPUMEHSISI HA BTOPOH CTaanu (PrIbTparuu
¢unsTpyromuii  Marepuan pasmepom 20 MM, DopmoBaHue U3 OTQUIBTPOBAHHOTO U
ZIeaspUPOBAHHOrO KapOamara LeJUTIONIO3bl 10 MOKPOMY crocoOy NMPOBOIWIM C NMPHUMEHEHHEM
OCaJUTENbHON BaHHBI, ONTHUMHU3UPOBAHHON /Ui criocoba kapbamara LeJUTIOJIO3b], CofepIkallel,
Harpumep, cyiab(par HaTpHUsl U CBOOOAHYIO CEPHYIO KUCIOTY. B ycnoBusix pactsbkeHus B ropsiueit
BaHHE NPUWJIOXKEHHBIN TMpees MPOYHOCTU Ha cABUT cocTaBui 86 + 8 % (n=56). ®unameHTHAs
JIeHTa, TOJIyueHHash B pe3yjbrare (OpMOBaHUs, ObLIa paspe3aHa Ha INTArebHbIE BOJOKHA C
o pesku 40 Mmm. Koneunslit TUTpP punamenTa coctasisul 1,3 nrekc. Ynpyroctsb npH paspbiBe
IITANeNIbHBIX BOJIOKOH coctaBmia 23 + 1 cH/tekc (n=56), yanuHenue npu paspoise - 16,4 + 1,5 %

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

IIpumep 3

Mexanuueckass 00paboTKa LEUIIJIO3HON MacChl ¢ MPUMEHEHUEM MOJIOTKOBOM IPOOUIIKH.

[0056] Cripbe 1LeUTIOIO3HONW Macchl Ui criocoda MojydeHusl KapOamara IMeJUTFoJIO3bl ObLIo
MIPUTOTOBJIEHO U3 TepepabOTaHHBIX OTXOIOB XJIOMKOBOTO TeKCTHIIA (€ BsiskocThio 1o KOJI 330 +
30 mu/r; monudumposannblil ISO 5351). Criocob nosy4eHus: HeUTF0I03HOW MacChl MPOBOIIITN
KakK OMMCaHO B 3asBke Ha narteHT PunmsaHauu FI120205250. Lemnono3Hy0 Maccy, NoJy4eHHYIO
U3 nepepadOTaHHBIX XJIOMKOBBIX TEKCTHIIBHBIX OTXOAOB, 00€3BOKHUBAJIN B YCJIOBUSIX BAKyyMa 10
comepkaHMsi CyXoro BemecTsa okojo 85% B pacdere Ha maccy cmecu. Ilepekuck Bomopona
(mo3uposka H>O» cocransina 0,3 + 0,1 % oT komu4ecTBa CyXOH EJITFOJIO3HON MacChl) CMEIIUBAJIH
C BOJHBIM PaCTBOPOM MOYEBUHBI (HO3UPOBKA MOYEBUHBI cocTariisuia 18,5 % ot konuyecTsa cyxoi
LEJUTIOJIO3HON MacChl) U J00aBISIN cMech K 1eutroio3e. [Tocie nobasneHus: BOTHOrO pacTBopa
MOYEBUHBl U TEPEKHUCH BOAOPOAA, COAEp:KaHME CyXOro BeIeCTBA B CMECH LeJIIH0JI03a-

XUMUYECKUN AareHT-)KUIOKOCTh COCTaBWIO 7242 %, 4Yr0 CrocOOCTBOBAJIO 3JIACTUYHOMN

,
MeXaHU4YEeCKOH mpeaBapuTeIbHOil o0paboTke. OOE3BOKMBAHNE U CMEIINBAHKE TOTIOIHUTEIHBHON
BOZIBI M XMMUYECKHX areHTOB MMPOBOIIIIN B peakrope-cMmecutene Lodige oosemom 600 1. ITocne
CMELIeHUS] XUMHUUECKOTO areHTa M ONTUMH3ALUY COAEPIKaHUS TBEPAOTO BEIIECTBA, LIEJUTIOJIO3HYEO
CMECh pa3feNIWId Ha ABE OTHEJbHbIE MAPTHU Ui MOCJIEAYIOIIUX HCIBITAHUH MeXaHHYeCKOH

oOpabotku: 1) MexXaHHYECKyI0 MpeaBapUTEeNbHYI0 00paboTKky mnpoBoauian Tpu pasa (3)

NMOCJIEAOBATECIIbHO TMOCPEACTBOM IMEPEMEIINBAHNSA CO CABUIOBBIM YCUIIUEM B MEXAHUYCCKOM
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HETIPEPbIBHO IEPEMELINBAIOIIEM YCTPOHCTBE C TNPUMEHEHHEM MOJIOTKOBOH MENbHULIBI
(MonotkoBast npobunka Kamas ¢ CHTOBOW TMJIACTUHOW C JUAMETPOM OTBEpCTUH 3 MM). 2)
MexaHHUeCKyI0 TMpeaBapUTeNIbHYI0 00paboTKy MpOBOAMIN IIECTh pa3 (6) MocienoBaTesbHO
MOCPEACTBOM MEPEMEIINBAHUS CO CABHIOBBIM YCHJINEM B MEXAaHMYECKOM HENpepbIBHO
NepeMeInBaroIeM YCTPOCTBe ¢ mpuMeHeHueM yctporictea Kahl (mpecc-rpanynsrop).
Mexannueckn 00paOOTaHHBIE LEJUTIONIO3HBIE MAacChl Pa3feibHO PACHPEAEISUIM TOHKUM CIIOEM
OKOJIO 1 ¢M B KacTproyro u3 Hepskaseromen cranu. KacTpronu noMmemanui B BEHTHJIHPYEMBbIN
CYHIMJIbHBIN MKad ¢ LUPKYIMPYIOIINM mnortokoM mnpu Ttemmeparype 140 °C na 180 mumH.
ITonyuennble kapOaMarsl LEJUTIONO3bI U3MENBYAd HAa MOJIOTKOBOW MeENbHUIE JAOOPAaTOPHOTO
Mmacmraba ¢ TpPUMEHEHHeM CcHuTa ¢ jauamerpoM oteepctudl 0,5 MM,  XapakTepUCTHKU
Ka4eCTBEHHBIX CBOWCTB JBYX pPa3JIMYHbIX OOpa3LOB KapOamara ILEJUIIOJIO3bl ONpENessyii 110
crenyrouiell npounenype: Kapbamarsl 1esutronosbl, MOMydeHHbIE CIOcoOOM KapOaMHupoBaHUs,
JOMOJHUTEIBHO PACTBOPSUIN JUISl NPHUIOTOBJICHUS! COOTBETCTBYIOIIMX KapOaMaroB LIEJTIOIO3bI
(pacrutaBoB kapOamaToOB LIEJUTIOJIO3bI) MyT€M CYCIEHAMPOBAHUS U PACTBOPEHHS M3MENBIEHHBIX
HOPOIIKOB B PaCTBOpE IIMHKATa HATPHsl (OKCaHa LMHKA) 1O KOHEYHOIO COmep KaHusi kapOaMaros

HesToo3bl 6,5 £ 0,2 % u conepakanus ruapokcuaa Harpus 6,5 £ 0,2 %.

Oopazen Kapbamar nemmono3sl (cyxoii mopomok mocie | Pacmias kapbamaTa LEILTIONO3BI
TPOMBIBAHHS) (pacTBOp)
Conep:xanne  oomero | He pacreopumas B Boge | Kw Kr
azora (N %) dppaxmms
(%0)
VYerpoiictBo 1,8 95.8 300 190
Kahl
MooTkOBas 1,7 94.9 160 90
IpoOmIKA
Tabnuua 2

[0057] U3 Tabmuiiel 2 BUTHO, UTO B BAPHAHTAX PEaTU3ALMH, COIIACHO HACTOSIIIIEMY N300pETEHHIO,
MexaHn4deckast 00padorka ¢ mpuMeHeHneM yctpoiictsa Kahl mpusena k HeMHOro OoJiee BBICOKOH
CTETEHU 3aMELIeHHs], W3MEPEHHONW MOCPENCTBOM OOINEro CONEepKaHWsl a30Ta U COAEP KaHUS
HEPaCTBOPUMOI B BoZIE (PpaKLIFH IPOMBITOTO U BBICYIIIEHHOTO 0Opasia kapOamara LeJUTFJIO3bI 10
CPaBHEHHMIO € OOpasLOM, IMOJYYEHHBIM C NMPUMEHEHHEM YCTPOWCTBA MOJOTKOBOH APOOHIIKH.
IMokazarens Kw u mamekc Kr (Kr coorBercTByeT 3HaueHuro Kw, CKOPPEKTHPOBAHHOMY TIO

BSI3KOCTH) YKa3bIBAIOT HAa (UIIBTPYEeMOCTb pPAacTBOPOB KapOamara LeJUTIOJIO3bI, YeM HIKe
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3Ha4YE€HHE, TEM MEHbIIEe KOJMYEeCTBO HEMPOpPEarnpoOBaBLIMX YacTHL, 3a0uBaromux ¢puistp (>10
MKM), OOHapy’K€HHBIX B IIPUTOTOBJIEHHBIX pacTBOpax oOpasnoB. Takum oOpa3oM, MeXaHIMUECKas
npenBapuTebHas 00paboTka ¢ MPIMEHEHHEM MOJIOTKOBOH APOOHIIKY MO3BOJIHIIA IOy IUTh Ooliee

Ka4yeCTBEHHbIN kapOamar eJUTI0NI03bI Ha OCHOBE aHAIN3a (PUIIBTPYEMOCTH.

[0058] Cnenyer moHMMATh, YTO PACKPBIThIE BAPHAHTHI pean3aliisl HACTOSALIEr0 N300pETeHUs He
OTPAaHUYMBAIOTCSI KOHKPETHBIMH CTPYKTYpPaMH, CTagusIMH crocoba WM MaTepuajlamy,
PacKpBITBIMA B HACTOSALIEM AOKYMEHTE, HO PAaCIpPOCTPAHSIOTCS HA UX 3KBUBAJIECHTBI, KOTOPbBIE
OynyT NpU3HAHBI CIIELUATUCTAMH B COOTBETCTBYIOLIMX OOnacTsx TexHUKH. Cremyer Takke
MIOHUMATb, YTO TEPMUHOJIOT U], IPUMEHSIEMasi B HACTOSALLEM JIOKYMEHTE, IPUMEHSIETCSI TOJIBKO JJIs

OnMrcCaHvsi KOHKPETHBIX BAPHUAHTOB pCainu3aliii U HE SABIISICTCA OFpaHHqHBaIOHIeﬁ.

[0059] Ccbutka mO BCEMY OMNMCAHHIO HACTOSIETO HM300pETeHHsT HAa OAWH W3 BapHaHTOB
peanu3anuyy WIM BapHaHT pealn3allid O3HAa4aeT, YTO KOHKPETHbIN NpPU3HAK, CTPYKTypa WU
XapaKTepUCTHUKA, ONMCAHHBIE B CBA3H C BAPHAHTOM peasM3aliH, BKIIIOUYEHBI [10 MEHbIIEH Mepe B
OfIMH BAapUaHT pealu3aluy Hacrosimero u3odperenus. Takum obOpasom, ¢pasbl "B OgHOM
BapUaHTe peaju3aluu” WM "B BapHaHTE peaju3aliu”, BCTPEHAIOIINeCcs B PA3IMUYHBIX MECTax
OIMCAHUsI HACTOSIILIErO M300peTeHHs, He 00s3aTeIbHO OTHOCST K OJHOMY M TOMY K€ BapHaHTY
peaymmzanuu. B Tex ciydasix, Korna JarT CChUIKY HA YHCIIOBOE 3HAYEHHE C IPUMEHEHHEM TaKOTO
TEPMHUHA, KaK, HAmpuUMep, OKOJO WU MO CYLIECTBY, TOYHOE YHCJIOBOE 3HAUEHUE TaKXKe

PACKpBIBAIOT.

[0060] IIprMeHMBIE B TAHHOM JIOKYMEHTE€ MHOKECTBO IMPU3HAKOB, CTPYKTYPHBIX 3JIEMEHTOB,
KOMITO3UI[MOHHBIX 3JIEMEHTOB W/WJIM MAaTEPHUAJIOB MOTYT OBbITh MPEACTABJIEHbI B OOIIEM MepeyHe
s ynooctBa. OmHAKO 3TH MepPEeYHU JOJDKHBI TOJKOBAThCS TAaK, KAK €CJIU Obl KaKIbIA aHAJIOT
niepevHst ObUT MHAMBUIYATbHO UISHTU(ULIMPOBAH KaK OTEIbHBIA U YHUKAJIBHBIN aHAJIOT. Takum
0o0pa3oM, HU ONWH OTAENbHBIM MPU3HAK TAKOTO CIHUCKAa HE JOJUKeH OBbITh HCTOJKOBAH Kak
(hakTUYEeCKUI SKBUBAJIEHT JIFOOOTO APYroro Mpu3Haka TOro e CIHCKA TOJhKO HA OCHOBAHUU UX
npencTaBieHus B oOmed rpymme Oe3 ykasaHuid Ha oOpatHoe. Kpome Toro, B HacTosiem
JOKYMEHTE MOTYT OBITh YIIOMSIHYThI PA3JIUYHbIE BAPHAHTHI PeATU3ALUU U IPUMEPHI HACTOSIIIETO
u300peTeHns, a Takke aJFTepPHATHBHbIE BAPHAHTHI PA3JIMYHBIX €ro KOMIOHEHTOB. Cremyer
MOHUMAaTh, YTO TAKHE BAaPUAHTHl peANU3ALUH, TPUMEPbl W AaJbTEPHATHUBBI HE CJIEAYET
paccMarpuBaTh Kak (paKTUYECKHE SKBHBAJIEHTHI APYT Ipyra, a CJeayeT pacCMaTpUBarh Kak

OTACJIbHBIE U aBTOHOMHBIC MPHUMEPBI HACTOALIETO I/1306peTCHI/I$I.

[0061] Kpome Toro, ommcaHHBIE TPU3HAKU, CTPYKTYPHl WM XapaKTEPUCTHKH MOTYT OBITh
00BbeAMHEHBI JTIOOBIM MOAXOASIIIAM CIIOCOOOM B OTHOM WJIM HECKOJIBKUX BAPUAHTAX PEaTM3aLHH.

B NOCJIEAYOIEM ONHUCAHUN TMPUBCACHBI MHOIOYHUCJICHHBIC KOHKPECTHBIC ACTAJIM, TAKHE Kak
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NPUMEPBI JTUHBL, IUPHUHBL, (GOPMBI U T.A., 4TOOBI 00ecneunTh NIyOOKOe MOHMMAaHHE BApPUAHTOB
peamm3aimn n3o0pererns. OOHAKO CHENMATHCTHI B AAHHOW OOJIACTH TEXHUKU IMOMMYT, YTO
n300peTeHe MOJKET OBITh PEaIM30BaHO O€3 OMHON MIJIM HECKOJNIbKUX KOHKPETHBIX JeTael WU C
NPUMEHEHHUEM APYTHX CIIOCOO0B, KOMIIOHEHTOB, MaTEPUANIOB U T.A. B Ipyrux ciydasx n3BeCTHbIE
CTPYKTYPBI, MaT€pHAJIbl WJIM CIIOCOOBI HE TTOKA3aHbI WIIM HE OMUCAHbI MOAPOOHO, 4TOOBI N30eXkKaTh

HCACHOCTHU aCIICKTOB 1/1306peTeH1/1;[.

[0062] Xots mpuBeneHHbIE MPUMEPHI AEMOHCTPUPYIOT MPUHIUIBI HACTOSIIETO U300pETEHHs B
OHOM WJIM HECKOJIbKMX KOHKPETHBIX NMPUMEHEHUSX, CIIeIMaJiCTaM B JaHHOH obnactu OymeT
OY€BHUIHO, YTO MHOTOYHCIIEHHbIE U3MEHEHUs1 (POPMBI, IPUMEHEHHUS U AeTajied peaan3aluyi MOTyT
ObITb crenaHbl 0e3 NMPUMEHEHHsI M300peTaTeNnbCcKoro TajaHTa U 0e3 OTXO#a OT MPHUHLUIIOB U
KoHIenuui n3odpererus. COOTBETCTBEHHO, HE NPEAINONAraeTCsi OrpaHUYUBATh M300peTeHue,

KpOMe KaK B COOTBETCTBUH C MPUBEACHHOM HIKE PopMyJion H300peTeHHs.

[0063] I'maroms! "comepkars" u "BKIIFOYATH" MPUMEHSIFOT B HACTOSILEM JOKYMEHTE KaK OTKPbIThIE
OTpaHUYEHUs], KOTOPbIE HE UCKITFOYAIOT U He TPEOYIOT CYIEeCTBOBAHUS TAK)KE HE MEePEUHCICHHBIX
npusHakoB. [Ipu3HaKy, MpUBEIEHHbIE B 3aBUCHUMBIX MyHKTaX (popMyibl n300pereHus, CBOOOTHO
KOMOMHUPYIOTCSL IPYT C JPYTOM, €CJIH SIBHO He yKa3aHO umHoe. Kpome Toro, cieayer mOHUMATh,
YTO B HACTOSLIEM OINUCAHUH TMPHUMEHEHHE HEONpPEAeNEHHOTO apTUKIISL, KOTOpbIi 0OO3Havaer

(bopMy eTUHCTBEHHOTO YHC/Ia, HE UCKITFOUAET POPMY MHOKECTBEHHOTO YHCIIA.
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ITPOMBIIIVIEHHA A ITPUMEHUMOCTD

[0064] ITo meHbIIEH MEpe HEKOTOPBIE BAPHAHTHI PEATU3AL[MHN HACTOSIIEr0 H300PEeTEeHNs HAX OZISAT
MPOMBILIICHHYIO MPUMEHUMOCTb B 00paboTKe U mepepabdoTKe LEJUTFOI03bI Uil TPUMEHEHUS B
TEKCTUJIbHONW TPOMBILIIEHHOCTH, & TAKK€ B IPUIOTOBJICHUM MEPBUYHON LIEJUIIONIO3bl AJIs

NPUMEHEHHUs] B MaciITadax BCeil oTpaciu.

CIIMCOK JIMTEPATYPBI
ITaTenTHas nureparypa

3asBka Ha mateHT CIIIA 5410034 A
HenarentHas nureparypa

Isogai, A. and Atalla, R H. (1998). Dissolution of Cellulose in Aqueous NaOH Solutions.
Cellulose, 5(4): 309-319.

Sobue, H., Kiessig, H. and Hess, K. (1939). The System: Cellulose-Sodium Hydroxide-Water in
Relation to the Temperature. Zeitschrift fiir Physikalishe Chemie, B43: 309.
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POPMYVYIJIA U3OBPETEHUA

Crniocob npensaputenbHON 00pabOTKU LEJUTION03bI, BKIFOYAFOIIHA STAITbI:

e olecrneueHHsI CMECH, COZIepIKallel TBepIoe BEIEeCTBO, IPUYEM YKa3aHHAs! CMECh
BKJIOYAET
O LEJUTIONIO3Y U
O KHUJKOCTb,

® MEeXaHHYEeCKOH o0paboTKM cMmecH Ui pacKpbITUs (PUOPHIUIAPHON CTPYKTYPBI
KJIETOUHBIX CTEHOK IIeJUIIOJIO3BI, TPH 3TOM yKa3aHHas MeXaHudeckas oOpadoTka
BKJIFOYAET MIEpEMELINBAHNE CO CIIBUTOBBIM YCHIIMEM B MEXaHMUECKOM HETIPEPBIBHO
MEePEMELINBAIOIIEM YCTPOUCTBE,

XapaKTepU3YILIHICS TeM, YTO CMeCh HMEeT HAa4daJbHOe COAEP’KaHHE TBEPAOro
BEIL[ECTBA, COCTABJISIIOLIEe O MeHbIneil Mepe 50 mac. % B pacyere Ha MacCy KOMITO3ULUH
U coAepikaHMe TBEPAOro BemiecTBa He mpesblmaeT 90 mac. % B pacuere Ha Maccy
KOMITO3HLIUH.

Cnoco6 mo m. 1, B KOTOPOM CMeCh UMEeT Ha4dallbHOE COAep KaHHe TBEPAOrO BEIIECTBA,
COCTaBIIsIIOIEE MO MeHbllel mepe 65 Mmac. % B pacdere Ha Maccy KOMIIO3ULUH, B
YacTHOCTH 110 75 % B pacdeTe Ha Maccy cMecH, HauboJiee mpeanouTuTesabHo 71 % wnu 72
% nm 73 % unmn 74 % B pacueTe Ha MacCy CMECH.

Crocob6 no moOoMy M3 MPEAbIAYIIMX IMYHKTOB, B KOTOPOM LIEJUTIOJIO3a BBIOpaHa W3
IPYMIBL, COCTOSIIEHN U3 XUMUUYECKON LIEJUTIOJIO3HON MacChl, MEXaHUYECKOHN LEJUTI0JI03HON
MacCChl, TEPMOMEXAHUYECKON LEJUTIOJIO3HON MAcChl, XUMHYECKOW TEPMOMEXaHUYECKON
LEJUTFOJIO3BI M IX CMECH, IPEATIOUYTUTEIbHO XUMUYECKas! LISJUTIOJIO3HAsI CMECh BhIOpaHa U3
IPYHIBL  COCTOSINEM M3 OPraHOCOJBBEHTHOM  LEJUIIOJIO3HOM  MacChl, COJOBOH
LIEJUTFOJIO3HON MacChl, PACTBOPEHHOH IEJUTIOJIO3HON MacChl, KpadT-1eJUT0JI03HONH MacChl,
CyNb(PUTHON LEJUTIOJIO3HON MACChI, LIEJUTFOJIO3HONH MacChl TOPsTYei BOXHOM SKCTPAKIMH U
UX CMECH.

Crioco6 mo moboMy M3 MpeabIayIIUX MyHKTOB, B KOTOPOM LEJUIIOJIO3a MPEACTaBISIET
cO0OH BBICYLIEHHYIO PACTBOPEHHYIO LIEJUTFOJIO3HYIO MacCy.

Criocod mo mo00OMy W3 MPENbIIyIIMX MMYHKTOB, B KOTOPOM IEJUTKOJIO3a IMOJyuyeHa W3
nepepabOTaHHON HEJUTIOJIO3b], BEIOPAHHOM M3 TPYIIIbI, COCTOsINEH 3 OyMaru, KapToHa,
XJIOTIKA, XJIOMTKOBOTO arjiomMepara, MiieHUYHONH COJIOMBI, PUCOBOI COJIOMBI, KYKYPYy3HOTO
»KOMa, KOHOILTH, kKeHada, Oaraccel, 6amOyKa, JIbHA, JXKYyTa U X CMECH.
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Cnoco6 no moOoMy M3 MpEpAyIINX MYHKTOB, B KOTOPOM LEJUIOJIO3A IOJIydeHA U3
NEPBUYHBIX HCTOYHHKOB LIEJUTIOJIO3bI, BBIOPAHHBIX U3 TPYIIIIbI, COCTOSIIEH U3 TEPBUYHOTO
XJIONKa, MEPBUYHOIO XJIONKOBOIO arjiomMepara, MEpBUYHON MIIEHUYHOH COJIOMBI,
MEPBUYHON PUCOBOM COJIOMBI, NEPBUYHON KYKYPY3HOH COJIOMBI, IEPBUYHON KOHOILIH,
NEePBUYHOTO KeHada, mepBUYHOI Oaraccel, MEPBUYHOrO OamOyka, MEPBHYHOTO JIbHA,
MEPBUYHOIO JIKYTa U UX CMECH.

Crioco0 1o mo0oMy U3 PEABIAYLINX MYHKTOB, B KOTOPOM CMECh HETPEPBIBHO MOJAIOT B
MEXaHUYECKOe NePEMELNBarOLIee YCTPONHCTBO.

Crnoco®6 mno mobomMy W3 TMpeplAyIIUX MYHKTOB, B KOTOPOM MEXaHMYECKOe
IIepEeMELINBAOLIee YCTPOHCTBO BBIMOJHEHO C BO3MOXKHOCTBIO CAMOOUHIIIEHHS.

Crnoco60 mno moOoMy U3 TpPepIOyUIMX MYHKTOB, B KOTOPOM MEXaHUYECKOe
nepeMelnBaoIee YCTPOHCTBO BEIOPAHO U3 IPYIIIbIL, COCTOAIIEH U3 HOXKEBOH MEJTbHULIBI,
MOJIOTKOBOH JPOOMJIKHM, INAPOBOM MENBHUIIbI, MEJBHUIbl JUCKOBOTO THIA, Ipecc-
IPaHyJIATOPA U SKCTPYAEPOB.

Crnoco®6 mo moboMy H3 MpeOblAyIIUX MYHKTOB, B KOTOPOM MEXaHHYECKOe
HepeMeLInBaoLIee YCTPOICTBO MPEACTaBIsieT CoOO0it mpecc-rpaHyJisiTop.

Crnoco®6 mno moboMy H3 TMpeaplAyIIMX MYHKTOB, B KOTOPOM MEXaHHYECKOe
nepeMelnBaoInee YCTPOHCTBO MPeACTaBIIsieT coO0H SKCTpyaep.

Crnoco6 mno moOoMy U3 MpPebIAyIIMX MYHKTOB, B KOTOPOM MEXaHUYECKOe
NepeMeIInBaroLIee YCTPOICTBO BKJIIOYAET JIBA HITH OOJjiee SKCTPYIepOB.

Croco6 mo m. 9 uin n. 10, B KOTOPOM 3KCTPyAep BBIOPaH W3 TPYMIIbI, COCTOSIICH U3
IBYXIIHEKOBOIO  B3KCTPyZAE€pa CO  BCTPEYHBIM  BpALICHHEM, COBPALIAKOLIErOCs
JBYXIIHEKOBOIO 3KCTPyAEpa, MHOTOIIHEKOBOIO SKCTPYAEpa, MIIYHXKEPHOIO 3KCTPyAepa,
IUIAHETAPHOTO 3KCTPyiepa, HEMPEpbIBHOTO cMecuTenst benbepu, z-obpasHoro cMecurens
NEPUOTUYECKOTO ASHCTBUS, KOHUYECKOTO SKCTPYAepa U UX KOMOWHAIIHH.

Cnocob mo ro0oMy U3 MPEeabAyIINX MyHKTOB, B KOTOPOM MeXaHH4YecKas oOpadoTka
BKJTIOYAET PacCKpbITHE GUOPUILIIPHON CTPYKTYPhI KIETOYHBIX CTEHOK IEJITFOJIO3bI.

Croco®6 mo moOOMy W3 MNPEenpIayLIMX IYHKTOB, B KOTOPOM CMEChb MEXaHHYECKU
00palaThIBAOT 7O TeX MOp, MOKAa IO MEHbIIEHl Mepe 4YacTb LEJIIOJNO3bI HE CTAHET
MHUKPOPUOPHIITUPOBAHHOM.

Criocob o moboMy U3 IpeapIay X TYHKTOB, B KOTOPOM KHIKOCTh MPENCTaBJIsIeT COOOM
BONy co 3HadyeHneM pH Gonee 7,0, mpennodrurenpHO 7,2 v Ooee, Kak MpaBwiio, 7,3 win
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7,4, mpenmoutuTeNbHO 7,5 wim Oonee, W HeOOS3aTEIBHO BKIFOYAeT J0OABIIEHHBIC
TMAPOKCUA-UOHBIL.

Crioco0 o ro0oMy U3 peabIayIuX MyHKTOB, B KoTopoM pH xkunkoctu cocrasssier 10,0
win Bbime, npexnourureabHo pH cocraBmser 10,5 wnm Beime, HeoOszaTtenbHO pH
HaxoauTcsl B Auanasone ot 7,0 no 14,0.

Crioco0® mo moboMy M3 MpeabIayIIUX IyHKTOB, B KOTOPOM MEXaHHYECKYI0 00paldoTKy
MPOBOJAT Npu Temneparype B auanazoHe oT 0 go 100 °C, mpenmnodtutesbHO Npu
temneparype ot 10 no 80°C, momycTUMO NMpPOBOIUTH MEXAaHHUYECKYI0 0OpabOTKy IpH
temneparype ot 20 o 70°C , B wactHocT npu tremneparype 30 unu 40 unu 50 unu 60°C.

Crnioco0 o mo6omy U3 IpeapIAyLIIUX IyHKTOB, B KOTOPOM IePEMELINBAOLIee YCTPOHCTBO
OXJIKIAIOT, MPEANOYTHTENIBHO C TPUMEHEHNEM LIUPKYJIHPYIOIIeH BOBI.

Cnoco® mo moOoMy U3 NpeAbIIyIIuX MYHKTOB, B KOTOPOM CMECh IIPOXOAMT dYepes3
SKCTPYAEP ONUH UM Ooee pas.

Criocob mo mroOOMy M3 TPEObIAYIIUX MyHKTOB, BKIFOYAOIIMN JOTIOJHUTEIbHBIA dTar
no0aBJIeHHSI MOYEBHHBI K CMECH.

Cnoco6 mo moboMy W3 NpeAbIAyIINX MyHKTOB, B KOTOPOM CMECh, JOIIOJHHTENBHO
BKJIFOYAIOLIYI0O MOUYEBHMHY, HArPEBAKOT 4O MEPBOM TeMmepaTypsl B auanasoHe ot 120 go
135 °C, xax mpasuiio, 1o Temreparypsl 133 °C, u TOMOJHUTENBPHO HarpeBarT 10 BTOPO
Temneparypsl B quanasoHe ot 133 no 155°C nnst obpa3oBanus kapbamara LeJTH0JI03bL.

Croco®6 mo moboMy H3 MNpenbaylHX IYHKTOB, B KOTOPOM BBIIEJSIIOT KapOamar
LIeJUTFOJIO3BL.

Crocob6 mo moboMy W3 MpenblAyIIMX MYHKTOB, B KOTOPOM BBIIENICHHBIA KapOamar
LIeJUTIOJIO3bI TIPOMBIBAIOT M BBICYIIMBAIOT, MPEANOYTUTENBHO MPU TeMIlepaType HUXKE
155°C, B yacTHOCTH NpU TeMIiepaType Huxke uiu pasHoi 133°C.
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