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MHUKPOKPUCTAIIIMYECKON LEJUTIONO3BI U crtocol ero mosrydeHus. B yacTHocTH, cpenHuid pasMep 4acTuil
D50 ykazaHHOTO MPOAYKTa MUKPOKPUCTAITMYECKOHN IIEJITIONO3bI COCTAaBIsAeT 1-25 MKM W HaChIMHAS
mI0THOCTH - 0,50-0,80 /M. IIpogyKT H3rOTaBIMBAIOT U3 OOBIYHON MUKPOKPHUCTAILINYECKOH IEIUTIONO3BI
ITyTEeM MEXaHM4YECKOTO BO3ZEHCTBHUS C BBICOKUM C/IBUTOBBIM YCHIJIMEM, CO3/1aBaEMOT0 000pY/I0BaHHUEM C
BBICOKHMM CIIBUTOBBIM yCHIHEM. IIpOIyKT MUKPOKPUCTAIINYECKOHN IIEIITI0NO03bI HACTOSIIETr0 H300peTeH s
o0JafgaeT TAaKWMH CBOMCTBaMM, KaK MaJbli pa3Mep YacTHI, BBICOKAs IUIOTHOCTb, YHHUKaJbHAas
ceprueckas WM Kasucdepuueckas (opMa YacTHIl, BHICOKas TEKY4YeCTb, BBICOKas MPECCYEMOCTb,
XOPOIIMH BKYC M TOHKOCTh IIOMOJIa, M HaXOOWUT Oojee IIMPOKOEe NPUMEHEHHE B TAKMX O0NacTiaX, Kak
nunieBast, papmManeBTHIeCKas B XUMUYECKasi TPOMBIIIUICHHOCTb.
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NPOAYKT TOHKOJAUCHEPCHOHM U BBICOKOY®PEKTUBHON
MHKPOKPUCTAUINYECKOM HEJLIIOJI03bI U CHOCOB MOJTYYEHUSA MKII

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCS M30BPETEHUE
Hacrosimee wu300pereHre OTHOCHTCS K OOJACTH MOJYYEHHsS MHKPOKPUCTAIIMYECKOH
LEJUIF0JIO3bl, B  YAaCTHOCTH, K MPOAYKTY TOHKOAMCIEPCHOH ©  BBICOKO3((EeKTHBHOIT

MHUKPOKPUCTAJTNYECKON LIEJUTIONO3bI U K crtocody nonyuenuss MKII.

IMPEAITIOCBIJIKM CO3AHUA U30PETEHN A

Mukpokpucrauindeckass neunronoza (MKIL) mpencrasiasier co0oit  ¢cBOOOTHOTEKYYHIA
BBICOKOJMCIIEPCHBIM  MOPOIIOK, MOJY4YeHHBIH THUAPOJIM30M HATypajbHOW LEJJIIOJIO3bl /10
BbIDABHUBAHUS ~ CTENEHM  IOJMMEpPU3alul B pa30aBIEHHOM  pacTBOpE  KHCJOTHL
MUKpOKPUCTAJUTNYECKasT LIEJUTI0JI03a - MOPOIIOK OEIoro MM MoYTH Oenoro mpera, 0e3 3amaxa u
Bkyca. Ctenenp BeIpaBHHBaHUs nonumepusauui (LODP) obsrano cocransier 100-350. Ilopormmok
MKI] HepacTBOpUM B BOJE, pa30aBICHHOM PacTBOPE KUCIIOThL, OPTAHUYECKOM PACTBOPUTENE WU
xupe. HacTUyHOE pacTBOpPeHHME M HaOyXaHHE IMPOHCXOIUT B Pa30aBIEHHOM pAcCTBOPE IIEIOYH.
MukpokpucTajuIUyecKasi LEJUI0J03a COXpaHseT CBOM CBONCTBA B  YCJOBHSIX BBICOKOMH
TEMIIepPaTypbl, BBICOKON BIAKHOCTH M MHTEHCUBHOI'O CBETOBOI'O M3JIyYEHHUS U HAXOAUT LIMPOKOE
NPUMEHEHUE B PA3JIMYHBIX OTPACISIX IPOMBILUIEHHOCTH, TAKUX KaK MEQULMHCKas, MHILEeBas,
xumudeckast (ObITOBast XUMUS) U JIETKasi POMBILUIEHHOCTb.

MukpokpucTaindeckass — LEJUI0J03a  HUCHOJb3yeTcs B KadyeCTBE  JIEKAPCTBEHHOTO
BCIIOMOTaTeJIbHOIO BEIECTBA U IINPOKO MPUMEHAETCS B MEAULMHCKON npombinuieHHocTH. MKI] B
OCHOBHOM HCIIOJIB3y€TCSI B KaydecTBEe aJre3nBa, BELIECTBA JJI YJYULIEHUS pPaclagaeMoCTU
TabJIETOK MJIM HATIOJHUTENS B papMaIleBTHYECKOH MPOMBIIIIEHHOCTH, U B OCHOBHOM HCIIOJIB3YETCs
B mporecce Ttabnerupoanus. MKI] MOeT UCNONB30BATHCS IJIsl BJIQKHOW TPaHYJSLUU, CyXOH
IPaHyJSILMN WM TPSMOTO npeccoBanus Tabnerupyemoro marepuana. MKI] obmanaer BhICOKOH
YCTOMYMBOCTBIO K JABJICHHWIO W BBICTYNIAET B KAa4yeCTBE BELIECTBA, CIIOCOOCTBYIOIIETO
pacmamaemoctu TabyietTok u nyopukanuu. MKI] siBisieTcst Ba?KHBIM BCTIOMOTATEIbHBIM BEILIIECTBOM,
UCIIONIB3YEMBIM B JIGKAPCTBEHHBIX Ipenaparax. biaromaps CBOe€H YHUKAJIbHOW IOPUCTOU
CTPYKTyp€ MHKPOKPUCTAJUIMYECKAs LEJUIF0JIo3a TaKkkKe CrocoOCcTByeT co3manuio s¢pdekra
3aMEeJJIEHHOTO BBICBOOOKIEHHUS JIEKAPCTBEHHBIX CPENICTB.

MUKpOKPHCTAIIIMUECKAs] LEJUTF0JI03a MOXKET OBITh HCIIOJIb30BAaHA B KAa4eCTBE IHIIEBOIO
BOJIOKHA, KOTOPOE SIBJSIETCS BAKHBIM (PYHKLIMOHAJBHBIM HCXOIHBIM ITHINEBBIM MAaTEPUAIOM B
numieBol npombiiieHHOCTH. MK siBisieTcss wneanbHON MUINEBONW TOOABKOW M MOXKET OBbITh

UCIOJB30BAaHA B KadeCcTBE 3aMeHuTeNns »kupa. Ha pbHKe CylecTByeT MHOXECTBO BUIOB
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MUKPOKPHCTANTMUECKON Leutono3bl, Takux kak PH 101 (cpemnuit pasmep wactur 40-60 MkM,
HacbinHas TwoTHOCTh (0,26-0. 32 r/mi), PH 102 (cpennuii pazmep vactur 70-100 MkM, HachIrHas
mwiotHocTh 0,28-0,33 r/mi), PH 103 (cpennuii pasmep vactuiy 45-75 MKM, HacbhIHAsl IUIOTHOCTh
0,26-0,34 r/mn) u PH 112 (cpenuuii pasmep vactur 90-140 mkm, HackinmHas mwioTHOCTD (0,28-0,37
r/mi). CyIIecTBYIOT TakKe CIEMaIbHbIE THITBI IPOIYKTOB MUKPOKPUCTAJUINYECKOHN LIEJTFOJIO3BI C
Oosee BBICOKOH HACBHIMHOW IUIOTHOCTBIO WJIM MaJlbIM pa3MepoM dyactul, Takue kak PH 301
(cpennuii pazmep vactun 40-60 mxm, cBobomHasi miotHocTh 0,34-0,45 r/min), PH 302 (cpemuuii
pa3mep vacturl 90-140 MM, HachimHas mIOTHOCTH 0,35-0,50 r/mn) u PH 105 (cpenuuii pasmep
yactui 20-40 MKM, HachImHas TWIOTHOCTH 0,2-0,3 1/mi1).

Tabnuua HKe NMpUBENEHA B KA4eCTBE CChUIKM HAa PYKOBOACTBO MO MPOAYKTAM KOMIIAHHH
«ASAHI» (SmoHus) ¥ BKJIIOYAET MapaMeTpbl TNPOAYKIHMH, YKa3aHHbIE Ha YIIAKOBKE

PacIpOCTPaHEHHBIX HA PHIHKE MPOAYKTOB MUKPOKPUCTAINIMYECKON LEJUTFOJIO3BL

Kon Cpennuii Hacsinnas Ilorepu npu | Yron Bec merro B
NPOAYKTA pasMep 4acTull | IUIOTHOCTh cyuke (%) €CTECTBEHHOI0 | YIAaKOBOYHOMN
(MKM) (r/CM3 ) otkoca (rpanyc)| Tape (xr)

PH-101 50 0,29 2,0-6,0 45 20

PH-102 90 0,30 2,0-6,0 42 20

PH-200 170 0,35 2,0-6,0 36 20

PH-301 50 041 2,0-6,0 41 25

PH-302 90 0,43 2,0-6,0 38 25
PH-F20JP 20 0,23 Menee 7,0 ooutee 60 20

KG-802 50 0,21 2,0-6,0 49 15
KG-1000 50 0,12 2,0-6,0 57 10

UF-711 50 0,22 2,0-6,0 42 15

UF-702 90 0,29 2,0-6,0 34 20

IIpoaykThl MHUKPOKPHUCTAJUIMUYECKON LEJUIOJIO3bl € Pa3JUYHbIM pa3sMepOM YacTHUL WJIH
IUIOTHOCTBIO OOJIQAlOT Pa3IUYHBIMH MMOTPEOUTENIbCKUMH CBONCTBAMHU. B 1ieJloM, YeM MeHblie
pasMep YacTULl MHUKPOKPUCTAJUIMYECKOW LEJUIIOJO3bl, TEM JIydllle OHAa NOAXOAWT MJis
PAaBHOMEPHOIO CMELIMBAHUS ¢ APYTUMH UHTPEIUCHTaAMU, TAKUMU KaK JIEKapCTBEHHbIE CPENICTBA,
YTO MO3BOJISIET CMEIIMBATH €€ C BEIIeCTBAMU C MajblM pa3sMEpOM YaCTULl WU HU3KUM
COEP’)KAHUEM AKTUBHBIX MHIPEAUEHTOB JJIsl MOBBIMICHUS] OAHOPOJHOCTU COCTaBa. TpaauLiMOHHAs
MUKPOKPHCTAJTMUECKAs] LEJUIF0JIO3a C MaJbIM Pa3MEPOM YaCTHIl TaK)Ke€ UMeEeT crennupuieckoe
MPEUMYLIECTBO, 3aKIIOYAKOIIEecs B TOM, YTO, Y€M MEHbIIE pasMep 4YacTUL, TEM BBILIE
NPOYHOCTHBIE  XapakTepucTuku Tabmetku. OpHAKO, YeM  MEHbIIe pa3Mep  YacTHII
MUKPOKPHCTANTMUECKON IIEJUTFONIO3bI, TEM MEHbIIE TEKy4eCTb, YTO HE CIOCOOCTBYET IpPOLECCY
NpsIMOTO  TIPECCOBAHHSI M JAPYTAM  CIIOCOOAM HM3TOTOBJICHHUST TIPOAYKTOB M 3HAYUTENIBHO
orpannunBaetr npumeHenne MKL B MenuunHe u nuineBoi NpOMBIIIJIEHHOCTH.

IIpoayKTel U3 MUKPOKPHUCTAJUNINYECKON LIEJUTIOJIO3b] C MAJIBIM Pa3MEPOM YacTHL] TPAAULIMOHHO



NOJy4arOT MyTeM H3MEJbUYEHUs CYXOro IOpOLIKA, MPOCEUBAHUS WM IIAPOBOIO pasMoia, B
YaCTHOCTH, B TMPHUCYTCTBUU JUCIEPTHUPYIOIIUX CPEACTB, NOOABISIEMBIX K pPa3MalbIBAEMOMY
marepuany. B marente Kuras CN101481424B Ha u3o0peTeHue pacKkpbIBaeTCst Criocod pas3iiokeHus
MUKPOKPUCTAJNINYECKON LEJUII0J03bl 1ox Bo3aeiicTBueM 60Co-y U3My4deHUss W yJIbTPaTOHKOMN
00paboTKH ¢ MOCIENYIOUINM MEXaHHIECKUM H3MEIbYeHNEM H/UIH XUMUYECKHM Pa3JIOKEHUEM IS
MOJIyY€HHUs] TOHKOAUCIEPCHON KPUCTANIMYECKON LEJUTIONIO3bI C pa3MepoM dacTull MeHee 10 MkM.
OpHako mpU STOM HE MPOHU3OILIO CYIIECTBEHHOIO YBEJIMYEHHUS IUJIOTHOCTH MPOIYKTOB
MUKPOKPHCTAJITMUECKONW LEJUTFOJIO3b], MOJYYEHHBIX C HCIOJIb30BAHHEM YKa3aHHBIX CIIOCOOOB.
Cpennuii pa3Mep YacTUL] KOMMEpPYECKH JAOCTYIHBIX MPOAYKTOB MHMKPOKPUCTAIINYECKON
LEJUTIOJIO3bl C MajblM pPasMEpPOM YacTHUL, Kak MNpaBwio, B nopomkax ¢ D50 cocrasiser
npuOm3uTeNbHO 15-30 MKM U HachimHast MIOTHOCTD - 0,2-0,3 /M. Takum o0pa3om, CyIiecTByeT
npodJyieMa, 3aKJIFOYAOINAsCsl B TOM, YTO HY€M MEHbIIE pa3Mep YacTULl, TeM HIDKE TEeKy4ecTb
npoaykra. JlaHHbIA (akTOp B 3HAYMTENbHOH cTeneHu orpaHudmnBaer mnpumenenne MKI] B
MIPOMBILIJIEHHOCTH.

B marente Kuras Ne CN109666078A Ha mn300peTeHHE PACKPBIBAETCS CHOCOO MONYYESHHUS
MUKPOKPUCTAJNINYECKON LIEJUII0JIO3bl IyTEM KHCIOTHOIO THIPOJHN3a IOCHE IpelBapUTENbHOM
MeXaHUYeCKON 00paboTKM C BBICOKMM CABHIOBBIM ycwineM. B mpomecce mnpenBapuTenbHON
00paloTKM € BBICOKUM MEXAHMYECKHM YCHJIMEM CIBUIa MPOUCXOAUT pa3pe3aHre BOJOKOH, YTO
MOBBILIAET JOCTYIHOCTh PACTBOPA KUCJOTHI K LIEJUTIOJIO3€, YBEINIMBAET CKOPOCTh POHUKHOBEHMS
pacTBOpa KUCJIOTHI B LIEJITIOJIO3Y, CKOPOCTh THAPOJIN3a PACTBOPA KHUCJIOTHI B aMOpdHYI0 001acTh
LEJUTIOJIO3bl M CHUXKAeT pacxold XHMMMKAaTOB MM COKpalaer Bpems peakuuu. lInotHOoCTh
MHUKPOKPUCTAIIIMYECKOH LEJUTIOJIO3b], MOJTYyYeHHOH YKa3aHHBIM CIIOCOOOM, HE TOBBIIIAETCS, MPH
5TOM CPEAHHH pa3Mep YacTHUL] IPOAYKTa MUKPOKPHUCTAJUINYECKON 1IEJITF0JIO3b] BCE €1l[e MPEBhIIIaeT
38,7 MKM.

B mnarenre Kuras Ne CN110229239A Ha wu3oOpeTeHHe paCKpbIBAETCS IOJyYEHHE
MUKPOKPHCTAJLTMUECKOH LEJUTIOJIO3bI C BEICOKOW HACBHIMTHOHN MJIOTHOCTBIO U CIIOCO0 €€ TOJTy4YeHUSI.
OtdupTpoBaHHBIM MaTepHal, MOJYYEHHBIH KHUCIOTHBIM THAPOIU30M, PA3MUHAIOT B CMECHTENE U
MOJIBEPTatoT CYLIKE pacHblIEHUEM AJIs MOJy4YeHHs IPOAYKTa MUKPOKPUCTAJUINYECKON LEJITHOIIO3bI
¢ HachmHOW  mioTHOCTBEO  0,6-0,65 r/cM3. OpHako  pa3mMep  HacTHL  MPOAYKTA
MUKPOKPHCTATMUECKON LEJUTFOJIO3bl TAK)KE OCTaeTcss OOJBIIUM, NMPH 3TOM CPEOHHUH pa3smep
yactuy nopouika ¢ D50 gocturaer 45-50 Mkm.

B marenTtax Kuras Ha usobpererne NeNe CN103726378A, CN103526624A u CN1671743A
TAK>Ke€ PACKPBIBAIOTCS CIIOCOOBI MONYYEHUSI MUKPOKPUCTAIUINYECKON esutoso3bl. OnHaKO pazmep
YaCTHULl UM HACBIMHAS TNIOTHOCTh MUKPOKPUCTAIINYECKOHN LEJITF0JI03b], TIOJYUYEeHHON PacKpbITBIMU

B YKa3aHHBIX MATEHTAaX CIIOCO0AaMH, BBIXOAST 3a pPaMKH OOBeMa HACTOSINErOo H300pETEeHHs.
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Hanpuwmep, pasmep dwactuiy cocrtaBiser Oosee 25 MKM WM HAcbITHAs IUIOTHOCTh MarepHaja

3HAYUTENIBHO HIKe 0,5 1/Mi1.

KPATKOE U3JIOKEHHUE CYIIHOCTHU M30bPETEHHM A

C nenpr0 yCTpaHEHHs HENOCTAaTKOB IMPOAYKTOB MHUKPOKPHCTAUIMUECKOW —IEJUTIONIO3BI
NPEeLIECTBYIOIEr0 ypPOBHS TEXHUKH B HACTOSINEM HW300PETEeHUH MPEAaraeTcsi MpPOLYKT
MUKPOKPUCTAJUINYECKOW LEJUTIOJIO3bl € YaCTULIAMHU, XapaKTePU3YIOIIUMUCS —YIIbTPaMallbIMU
pasMepamMH U 4Ype3BbIMANHO BBICOKOH IUIOTHOCTBIO, a TaKke crnocod ero moaydenus. IIpomykt
MUKPOKPHCTAJTMUECKONW IIeJUTIOJIO3bl  HACTOSIIEro u3o0pereHus oOnamaer Ooyiee BBICOKUMH
XapaKTEePUCTUKAMH U TIPEyCMaTpUBaET OoJiee MUPOKYI0 00JacTh NPUMEHEHUSI.

TexHHueckasi cxemMa HaCTOSIIIETr0 H300PETEHHS 3aKIIFOUAETCSI B CIEAYIOLIEM:

Hacrosimee wn3o0pereHue mnpeaycMaTpuBaeT MOJNYYEHHE YacTHL MUKPOKPUCTAJUTNYECKOM
LEJUTIOJIO3b], KOTOpblE XapakTepusyeTrcs TeM, 4YTO CpeAHHil pa3sMep YacTul] [OpOLIKa
MHUKpOKpUCTaindeckol Lemntono3sl ¢ D50 cocrasnser 1-25 MkM 1 HachinHas mioTHocTh - 0,50-
0,80 r/mn. IlpeamodruTenbHO, YTOOBI CPEOHUI pasMep YacTHL MUKPOKPUCTAIUINYECKON
neunono3el ¢ D50 coctaBmsan 1-25 MkM M HaceimHas IioTHOCTh - 0,52-0,75 r/mn. bBonee
NPEATIOYTUTENBHO, YTOOBI CPEAHMN pa3Mep YacTHULl MOPOIIKA MUKPOKPUCTAIUINUECKOHN HEIUTIOI03bI
¢ D50 coctaBmsin 10-20 MKM 1 HachITTHAsS TIOTHOCTS - ,55-0,75 /M.

IIpennoyrurenbHO, YTOOBI BBILIEYTIOMSIHYThIE YACTUIIBI MUKPOKPUCTAJUINYECKOH LIEJUTFOJIO3bI
HOJTy4asy 13 OObIMHON MUKPOKPUCTAIUTMYECKOH LIEJTI0JIO3bI ITyTeM MEXaHUYeCKOTO BO3AEHCTBUS C
BBICOKMM  CIBUTOBBIM  yCHJIMEM, U  COIEP)KaHWE  TBEPABIX  BEINECTB B  OOBIYHOU
MHUKPOKPUCTAJUINYECKON LEJUTF0JI03€ COCTaBsI0 15%-60% npu MexaHudeckoM BO3IEHCTBUHU C
BBICOKHM CIIBUT'OBBIM yCHJIMEM. boliee mpeanouTuTensHo, YTo0bl COepKaHue TBEPBbIX BEIECTB B
OOBIMHOH MHKPOKPUCTAUTMYECKOH Le/uosioze  coctaBisuio  30%-50% mnpu  MeXaHW4eCKOM
BO3/IEIICTBUM C BHICOKHM CIBUTOBBIM YCHUJIHEM.

[IpennoyruTenbHO, YTOOBI YKa3aHHOE MEXAHMYECKOE BO3ACHCTBHE C BBICOKHM CIBHUTOBBIM
yCHIEM O0€CTIeYNBAJIOCh MYTEM HCIOIB30BAHUS 000PYIOBAHHS C BBICOKUM CABHTOBBIM YCHIIHEM
¢ kpyTsmum MmoMeHToM Oonee 20 H-m. Bonee mpeanodrutenbHo, 4TOOBI YKa3aHHOE MEXaHUIECKOe
BO3JCHCTBHE C BBICOKMM CABHIOBBIM YCHJIHEM OOECIEUHMBAJIOCH TIYTEM HCIOJIb30BAHUS
00OpyaOBaHUs C BHICOKUM CIIBUTOBBIM YCHUJIEM C KPYTSIIUM MoMeHTOM Oonee SO0 H-m. YkazaHHOe
00OpyaOBaHUE C BHICOKUM CIIBUTOBBIM YCHIIEM IMPENMOYTHTEIBHO MPENCTABISAET COOOH ITHEKOBOE
SKCTPY3UOHHOE O0OpYIOBaHHE, XapaKTEPU3YIOIeecs BBICOKOW MPOYHOCTBIO M BBICOKHM
CABUTOBBIM YCUJIMEM, TaKO€ KaK LIHEKOBBIM 3KCTpyJep, LIHEKOBBbIII CMECUTENb WM LIHEKOBBIN
SKCTPY3UOHHBIH CMECUTENb U T.JA. YKa3aHHOE OOOpPYAOBAaHHE C BBICOKUM CABHIOBBIM YCUIIHEM

MOJKET TPEACTaBIATh cO00i 000pYyAOBaHNE HENMPEPHIBHOIO WJIM MEPUOJUYECKOro ACHUCTBUS, NPU
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5TOM TIPOLIECC MOXKET OBITh Pa3/eseH Ha HECKOJbKO CTaIUi M NMPEeAyCMaTPHBATh MHOTOKPATHYIO
WJIH TTIOBTOPHYIO 00paboTKy.

Jlpyrasi Lenp HACTOALIEro H300pETeHHs] Takke NPEeAyCMaTpPHBAET CO3JaHHe crocoda
MOJIyY€HHs BBILIEYNOMSIHYTBIX YaCTHL MUKPOKPHUCTAJUINYECKON LENIH0JIO3bI, KOTOPBIM BKIOYAET
STall MEXaHWYECKOrO BO3JMEHCTBUS C BBICOKUM CIBUTOBBIM YCHWJIMEM Ha  OOBIYHYIO
MHUKPOKPUCTAIIIMYECKYIO LEJUTI0JIO3Y C HCIOJb30BaHHEM OOOPYAOBAHMS C BBICOKUM CHABHIOBBIM
YCHJIHEM, TIPU 3TOM CONIEp’KaHHE TBEPIbIX BEIIECTB B OOBIMHOW MHKPOKPUCTAJUTHUECKON
neunonose cocraBisieT 15%-60% mnpu MexaHMYeCKOM BO3JIEHWCTBHM C BBICOKMM CHBUTOBBIM
ycuireM. bosee TpeamodTHUTEeNhbHO, 4YTOObI CONEp’KaHHe TBEPIABIX BEIIECTB B OOBIYHOM
MUKPOKPUCTAJUTMUECKON LeJuTr0jI03e cocTaBiisio 30%-50% mnpu MexaHM4eCKOM BO3JEHCTBUU C
BBICOKMM CABUTOBBIM YCHJIMEM. Y Ka3aHHO€ MEXaHHYeCKOe BO3ZEHCTBHE C BBICOKHM CIBHUIOBBIM
YCHJIIEM 3aKJIFOYaeTCsl B HCIOJB30BAaHMU OOOPYNOBAaHUS C BBICOKMM CIBUTOBBIM YCHJIUEM C
KpyTsmuM MoMeHToM Oonee 20 H M. Bonee mpenmouTutenpHO, 4TOOBI yKa3aHHOE MEXaHHYECKOe
BO3/CHCTBUE C BBICOKHUM CIIBUTOBBIM YCHJIMEM IMPENYCMATPUBAJIO UCIIONB30BAaHUE O0OPYAOBAHUS C
BBICOKHM CIIBUTOBBIM YCHJIMEM C KPYTAIIUM MOMeHToM Oonee 50 H-m.

IIpuBeneHHass BbIIE CChUIKA HA OOBIYHYI0 MHUKPOKPUCTAJUIMYECKYIO LIEJUTIOJIO3Y O3HAYaerT,
4TO CpemHuil pa3mep ee dactull D50 w/mim HaChIMHAS TUIOTHOCTh OTJIMYAOTCSI OT pa3Mepa YacTHULl
NPOAYKTa MUKPOKPHUCTAIIIMUECKOH LEJUTI0JI03bI M0 HacTosmeMy nuzobperenuto. CpegHuil pazmep
yacTULl OOBIYHON MHUKPOKPUCTALTHUECKON 1eJuTr0103b1 D50 npeBbiaer 25 MKM W/WJIM HACBITHAS
wiotHocTh Hmke 0,50 r/mn. K mpumepy, 370 - mpoayKThl MUKPOKPHUCTAIIIMYECKOH LEJTIONO3H,
U3TOTOBJICHHbIE W3  ChIpbd  AJIA  MOJNYYEHUS  MHUKPOKPUCTAIIMYECKONW  LEJUTHOJIO3bI
NPEAIIECTBYIOIIEr0 YPOBHSI TEXHUKH C UCIOJb30BAHHEM OOBIYHBIX CIOCOOOB B JaHHOM 00NacTH
TEXHUKH, JHOO OTPUIBTPOBAHHBIH MaTepHal MHKPOKPUCTAUTMUECKOW IEJUTFOJIO3bI, JTHOO
nonypaOpukaT, NPUTOTOBJIEHHBbIM W3 HATYPaJbHON LIEJUTIOJIO3HOM MACChl, TOJBEPTIICHCS
nepepaboTke OOBIYHBIMU CHOCOOAMM THAPOIM3A MM CIOCO0aMH OOJy4YeHHs] 3JIEKTPOHHBIM
NYYKOM, JIHOO CYLIECTBYIOIIHE KOMMEPYECKH IOCTYITHBIC MPOAYKThI MHKPOKPUCTAJUINYECKOM
LeJUTFOJIO3BL. B KadecTBe mpumepa yKa3aHHBIX OOBIYHBIX CIIOCOOOB THAPOJIM3Aa MOXKHO MPHUBECTH
KHMCJIOTHBIM THAPOJN3 LENII0N03HONH Macchl npu temmneparype 110-170°C u mpu KOHLEHTpaLuu
kucnotel 0,03-0,35 Monw/nm s monydeHuss OTPUIBTPOBAHHOTO MaTepHajia C MOCIEAYIOLIeH
NPOMBIBKOI W (uimbTpoBaHneM. B kadecTBe mnpuMepa yKa3aHHBIX CIIOCOOOB OONydeHHs
3JEKTPOHHBIM TIYYKOM MOXKHO TPHUBECTH OOJydeHHE MHUKPOKPHCTAIIIMYECKOH —IEJUTIOJIO3BI
3JIEKTPOHHBIM My4YKOM ¢ 030 um3nydeHus 0,2 Mpan-10 Mpan. Bunbl cbipbsi HaTypajibHOMH
LIEJUTIOJIO3HOH MacChl TNPAKTHUECKH HHUYEM HE OrPaHWYeHbl M MOIYT IPENCTaBISATh COOOH
Marepuaigbl, OOBIMHO HCHOJb3yeMble B TaHHOH OONAaCTH TEXHMKH JUIA  TTOJyYeHHs

MUKPOKPUCTAJUTMUECKON LEJUIF0JIO3bI, KOTOPbIE BKJIIOUYAIOT, B YACTHOCTH, CJIEAYIOLIUE BUBI ChIPbS



WIN LEJUIIOJIO3HOW MAacChl: JApeBeCHas ILEJUII0I03a, KOHOIUISIHAs LeJUroJio3a, OaMOykoBas
LEJUIF0JI03a, XJIONOK, XJIONKOBBIA JIMHT, COJIOMa, TPOCTHHUK, COJIOMEHHAs Macca, CaxapHo-
TPOCTHHMKOBasi Oaracca, BOXOpOCHH, OakTepuajbHble MHMKPOOPTaHM3MBI U T.JA. YKa3aHHBbIE
CYLIECTBYIOIIME KOMMEPYECKH JOCTYIHbIE MPOAYKTbl MHUKPOKPUCTAIIIMYECKON LEJUIFOJIO3bI
BKJIFOYAIOT, B YaCTHOCTHU, MPOAYKTbl MHUKPOKPHUCTAUIMYECKON LEJUIIOJIO03bl C TAKUMHU KOAOBBIMU
HasBanusmuy, kak PH101, PH102, PH112, PH301, PH302, PH105 wmu PH103.

ITpu 3TOM, B COOTBETCTBUH C BBILIEYKA3aHHBIM CIIOCOOOM HACTHIIBI MUKPOKPHUCTAJUTNIECKOM
LEJUTIOJIO3BI TTONYYar0T U3 Marepuaia, oOpadboTaHHOro Ha OOOPYIOBAaHHH C BBICOKMM CIABHUTOBBIM
yCHJIMEM, TIPU OTOM CHOCOO Jajiee JOMOJIHUTENBPHO BKIOYAET CTaaAud  pa3daBiieHus,
OUCTIEPTUPOBAHMS, CYIIKH, TPOCEHBAHUS H/HII TOHKOTO U3MEJIbYCHUSI.

Eme onHa nenp HacTosero n300peTeHus 3aKII0UAeTCs B UCTIONB30BAHNH BBIIICYTTOMSIHY ThIX
4aCTUL MHUKPOKPHUCTAUIMYECKOM LEJUTIIOJO3bl B KA4eCTBE AAbIOBAHTA WJIM HOCHUTEIS B
(dapManeBTHUECKUX TpenapaTax, B MPOAYKIHH yXOIa 3a 340POBbEM, a TaKXKe B NMPUMEHEHUH B
NUINEBOH, JIETKOH MPOMBIIUIEHHOCTH, B MPOHM3BOJACTBE TOBAPOB OBITOBOW XMMHH, B HE(PTSIHOM
IPOMBILIJIEHHOCTH, B IPOM3BOACTBE CPEACTB JIMYHONW TUIHMEHBI, CEIbCKOXO35HCTBEHHBIX
XHUMHUKATOB U B UHBIX OTPACJISAX MPOMBILIIEHHOCTH.

VYka3zaHHbIE YaCTUIBl B MUKPOKPHCTAJUTMYECKON LENII0NI03€ M0 HACTOSIIEMY H300pETEHHIO
MOXKHO TaKke paccMaTpuBaTbh Kak mopowlok u T.a4. OH OTHOCUTCA K MPOAYKTam
MHUKPOKPHCTANIMUECKON LIEJUTIOJIO3b]I, CONEpKAIllUM TPaHyJIMPOBAaHHBIE WM IMOPOLIKOOOpa3HbIE
4aCTULbI, UMeroLue cpeanuil pasmep vactul (D50) 1-25 mxM u HaceimHyro miotHocTh 0,50-0,80
/ML

VYerpoiictBO mim  00OpyIOBaHHE C BBICOKHMM CIOBUIOBBIM YCHJIMEM, MCHOJb3YeMOE B
HACTOSIIEM H300pETeHNH, TMO3BOJIIET YMEHBLIUTh pa3Mep 4YacTHULl 3a CYEeT BO3ACHUCTBUS
UCKJIFOYUTENIBHO BBICOKOTO CABHUTOBOTO YCHJIUS M MEXAaHHYECKOrO BO3JEWCTBHUS, TAaKOro Kak
JaBJieHHEe WM TpeHWe. B oTiamuuMe OT TPaJAMLMOHHOTO Crocoba TMOJNyYeHHs TOHKOW
MUKPOKPHCTAJUTMUECKON LIEJUTIOIO3bI B HACTOSINEM H300PETEHHH BO BPEMs MPOLECCa C BBICOKUM
CIBUIOBBIM VCHJIMEM HE HCHOJB3YIOTCS HU TBepable a0pasuWBHbIE MaTepUasibl, HHU
BOAOPACTBOPUMBIE JUCIIEPTUPYIOLINE CPENCTBA, TAKUE KaK COJIU.

YCTpolicTBO MM OOOPYZIOBaHME C BBICOKMM CIABHUTOBBIM YCHJIHMEM 110 HACTOSIIEMY
U300pPETEHNI0 MOXKET NPEACTABIATh COOOH YCTPOWCTBO HENMPEPBIBHOIO WM MEPUOTUYECKOTO
JENUCTBHs, a TaKKe€ MOXET IpenyCcMaTpuBaTb pasaeneHue npouecca noaydenus MKI[ Ha
HECKOJIbKO TIOBTOPHBIX IMPOLIECCOB 00paboTKu. B memom, npu HCMOSB30BAaHUM LIHEKOBOTO
YCTPOICTBA, TAKOTO KakK 3KCTPyAep WJIU IIHEKOBBbIM CMECUTENb, €ro KPyTALIMI MOMEHT JOJDKEH
npesbimath 20 H-M. B npumepax Hacrosimero n3o0pereHus: KpyTsImuii MOMEHT COCTaBJIsieT Oosee

50 H-m u perynupyercs B npeaenax 50-150 H-m. 1Ipu nposenennu peanapbHOU onepanuu 3KCTpy3un



7

KPYTSAIIMM MOMEHT sIBJISIeTCsl nepeMeHHbIM. Ha HauanbHOM 5Tame KPYTSIUMI MOMEHT HU3KHI,
nanee OH yBenuuuBaercs. Hampumep, B Hadaje OH cocraBysier npuOnusurensHo 50 H'm, u B
nocienyrouem pocruraer Oomee 100 H-m. YacTuubl NpPOAYKTOB MHUKPOKPUCTAJUINYECKOM
LIEJUTIONIO3b], TIOJYyYEHHbIE YKa3aHHBIM CHOCOOOM, MOTYT JOCTUIaTh pasMepa U IUIOTHOCTH,
YKa3aHHBIX B HACTOSIIEM H300PETEHHH.

IIpu wmexanuveckol 00paboTKe C BBICOKMM CIBUTOBBIM YCHJIMEM, MHCIOJNb3YEeMOH B
HACTOSIIEM H300pPETeHUH, COAEpKaHWE TBEPIBIX BEIIECTB B MaTepHalie B LIEJIOM HAXOIHUTCS B
npenenax 15%-60%, mnpenmouturensHo - 30%-50%. Ecnm oOpabarbiBaeMblii  MaTepHuan
npeAcTaBisieT coOOi OT(MIBTPOBAHHBIA MaTepHual THAPOJIU30BAHHOH MUKPOKPUCTAJUINYECKOM
LIEJUTIOJIO3bl U COJEP)KaHHE TBEPIbIX BELIECTB B HEM SIBJSIETCS] MCKIIIOUUTEIBHO BBICOKHM, TO B
5TOM CJIy4ae MOKHO OOABJIATh COOTBETCTBYIOIIEE KOJIUYECTBO BOIBI IO HJIM BO BpeMsi 00paboTKH
0 TeX IOp, MOKa He OyZeT JOCTUTHYTO NOAXOAALIee COAEp)KaHHE TBEPHbIX BemecTB. Ecmu
COoZlepKaHNe TBEPABIX BEIIECTB CIUIIKOM HHU3KOE, MaTepHaj MOXKET OBbITh JETHAPATHPOBAH 10 WUIIH
BO BpeMsi OOpab0OTKHM C BBICOKMM CABHIOBbIM ycumimeM. Croco® nernapaTHpOBaHHUS MOXKET
BKJIFOYATh LEHTpU(YrupoBaHue, PUIbTPALNIO, IPECCOBAHNE, HHPPAKPACHOE U3NYYEHHE, TOPSTIUi
00nyB, oOIyB BO3MYXOM WJIM KOMOMHAIMIO yka3aHHbIX crioco0oB. MKI] Takke MOXeT ObITh
NOJlydeHa myTeM J00aBIeHHs CyXOro IOpPOIIKa MHUKPOKPUCTAJUINYECKON NEJUTFOJIO3bl  WIIN
OT(QUIBTPOBAHHOIO MaTepuana TUAPOJIM30BAHHOW MHMKPOKPUCTAIUINYECKOH —LEJIFOJNO3bI  C
BBICOKMM COJI€P>KaHHUEM TBEPJbIX BELIECTB Ul MOJYyYEHUs MOAXOMALIErO COAEPKAHMs TBEPABIX
BEIIECTB B KOHe4YHOH cmecu. Ecmu oOpabarbiBaeMblii MaTepuan MpeacTaBisieT CcoOOH
CYLIECTBYIOIIUN MOPOLUIOK MHUKPOKPUCTANIMYECKON LEJUIIONO3bl, COOTBETCTBYIOLIEE KOJIMYECTBO
BOIbI MOXeT ObIThb JOOABJIEHO IO HJIM BO BpeMsi OOpaOOTKH 1O IOCTHXKEHUS MOIXOMASIIETO
COZIepKAaHUSl TBEPABIX BELIECTB. [BEpIbIi MOPOLIOK MUKPOKPUCTAIIMUECKON LEJUTIOI03bI MOXKET
OBITh  MOPOLIKOM MHUKPOKPHCTAJIMUECKOW  LEJUTFOJIO3bl  3aBOJACKOTO  W3TOTOBJICHUS  HUJIH
CYIIECTBYIOIIMMH Ha PbIHKE MPOAYKTaMHu, B 4yacTHocTH, Takumu kak PH101, PH102, PH112,
PH301, PH302, PH105, PH103 u T.1.

B oTnmume oT TpaguIMOHHBIX COCOOOB, TAKUX KaK U3MEJbYSHUE JJISl TOJYYEHUS MPOTYKTOB
MHUKPOKPHCTANIMUECKON MEJUTFOJIO3bI, CIOCOO MO  HACTOSIIEMY HM300PETEHHIO  TO3BOJISIET
3HAUUTEIbHO YBEJIMUYUTH IUIOTHOCTH MHUKPOKPHUCTANINYECKON LEJUTI0JI03bl MPU OJHOBPEMEHHOM
YMEHBIIEHUN pa3Mepa 4YacTULl IyTeM peryJUpOBaHUs CTENEHHM MEXaHHMYECKOro BO3EHCTBUS C
BBICOKUM C/IBUTOBBIM YCHJIUEM, YTO IIO3BOJIIET MOJYYHUTh BBICOKO3()(EKTHBHBIE MPOIYKTHI
MHUKPOKPUCTAJNINYECKON LIEJUIIOJIO3b], XapaKTEPU3YIOLINECs MaJbIM pPa3MepOM YacTHUL] U BBICOKOH
IJIOTHOCTBIO.

B Hacrosimem wn3oOperennu Mmarepual, oOpabaTbiBaeMbIii YCTPOHCTBOM C BBICOKHUM

CABUI'OBbIM YCHUIIMUEM, MOKET OBITH JOIMOJIHUTECJIbHO pa36aB.]'IeH U NOABEPTHYT AUCIEPTUPOBAHUIO



COOTBETCTBYIOLIMM KOJHYECTBOM BOJBL, IPU 3TOM O0INee copepikaHWe TBEPAbIX BEIIECTB B
mpolecce AUCIEPTUPOBAHUS MOXKHO PEryJupoBarbecsi B nuamna3zoHe 1%-25%. Wcnonb3yemoe
AUCTIEPTUPYIOLIEE YCTPOWCTBO BKIIKOYAET, B YACTHOCTH, JIIOOOE AMCIEPTHPYIOLIEe YCTPOHCTBO C
BBICOKUM CIBUIOBBIM YCHUJIHMEM, TAaKO€ KaK CMECUTEIH C BBICOKMM CIBUIOBBIM YCHIIUEM,
FOMOI€HU3aTOPbI, HACOCHI-TOMOI€HU3aTOPbI U T.A.

PazbaBneHHble M QUCIIEPrHUPOBAHHBIE MATEpUAIbl MOTYT OBITH JOMOJHHUTEIBHO BBICYIIEHBI
IyTeM PAaCHbUINTEIBbHON CYIIKH, CYLIKU B ICEBAOOKUKEHHOM CJIO€, CYLIKHM B BO3AYIIHOM MOTOKE,
¢mm-cymku u T.a. B ciydae HeoOXOIMMOCTH BBICYIIEHHBIH MaTepHal MOXKeT ObITh
JOMOJIHUTEIBHO MPOCESTH WK NMOABEPTHYT TOHKOMY U3MEIBbYEHUIO.

B ToMm cnyuae, eciii B COOTBETCTBHU C HACTOSIIIMM H300pETEHHEM LEJUTIOJIO3HOE ChIPhE MIIH
LEJUTIOJIO3HAs Macca HCIIONB3YeTCs I MPUTOTOBJIEHUS THJIPOJIN30BAHHOTO
MHUKPOKPHCTALUTHUECKOTO IEJUTFOJIO3HOTO OT(MIBTPOBAHHOIO MaTepuasia, TO MPEeAyCMaTpPHBAETCs
NpUMEHEHHE JIF000H LEJUTIOJIO3HON MacChl U UCTOYHHUKA LIEJUTIOJIO3HOTO ChIpbs. Takoe Chipbe HIIN
LIEJUTIOJIO3HAsT MacCa BKJIKOYAKOT, B YaCTHOCTH, APEBECHYIO LIEJUIIOJIO3Y, KOHOIISHYK) LEJUII0NO3Y,
0aMOYKOBYIO LIEJUTFOJIO3Y, XJIOMOK, LITANEIbHYIO XJIONKOBYIO KAIIEMHPOBYIO NPSIKY, COJIOMY,
TPOCTHHK,  COJIOMEHHYIO  LEJUIIOJIO3y,  TPOCTHUKOBO-CaxapHyr  Oaraccy,  BOIOPOCIH,
OakTepraIbHble MUKPOOPTAHU3MBI H T.JI.

IIponyxt yapTpaAUCHEPCHOW U BBICOKOIUIOTHOM MHKPOKPUCTAIIMYECKOW LIEJUTIOJIO3BI,
M3TOTOBJIEHHBIN MO HACTOALIEMY HW300pPETEHHIO, MOJKET HAaWTH NPUMEHEHHE B JII0OOH H3BECTHOM
00JacTH TNPHUMEHEHUs MUKPOKPUCTAJUINYECKON IIeJUTIOJIO3bl, a TakXKe TMpeIHa3HaueH Il
UCIIONIb30BaHUsI B JIFOOOH MOTEHLMAIBHON WM Pa3BHBAIOIIEHCS O0NACTH MPUMEHEHHUS, BKIFOYast
(apMaLeBTHYECKYIO MPOMBILIIEHHOCTD, POM3BOACTBO MEIULIUHCKUX MU3IENIUNH U KOCMETHYECKHX
CPEACTB, MUINEBYIO, JIETKYIO MPOMBIILICHHOCTh, IPOU3BOACTBO TOBAPOB OBITOBOW XHMUH,
He(QTSIHYIO MPOMBIIUICHHOCTh, MPOM3BOACTBO CPEACTB JIMYHONH TUTHUEHBI, CEbCKOXO35HCTBEHHBIX
XUMUKATOB U T.1. B dapmanesrrueckoit oonactu MK MoskeT HaiiTh prMeHeHue, B YaCTHOCTH, B
KAueCTBE CBS3YIOLUX BEIIECTB, pa3pPbIXJIUTENEH, BCIOMOTaTEIbHBIX BELIECTB, BELIECTB,
KOPPHUTHPYIOIIUX BKYC U 3amax JIEKAPCTBEHHOTO CPEICTBA, AMCIEPraTOpoB, ancOpOEHTOB U Tak
nanee. [IpoayKThl MO HACTOALIEMY H300PETEHHIO MOTYT OBITh MCIOJNB30BAaHBI B JIOOOM mpoLecce
COCTaBJICHUs] PELENTyp, BKJOYAs, B YACTHOCTH, BJIAXKHYK) TPAHYJSLUI0, CYXYI TPaHyJISILUIO,
npsIMOE TIPECCOBAHUE, SKCTPY3UIO C IMOCHEAyroIeld cepoHn3auneli, pacrbUTUTENbHYIO CYIIKY,
NEJUIETU3ALNI0, W3TOTOBJIEHHE MUKPOTAOJIETOK, HAHECEHHWE IOKPBITUH, COCTABJIEHHE DPELEnTyp
KUJIKUX JIEKApCTBEHHBbIX (OpM, KpemMoB, HMHBEKLHUH, crnpeeB W T.. OOMacTb HM3rOTOBJIEHUS
JIEKAPCTBEHHBIX NpenapaToB Takxke BkIouaer npumeHeHne MKIL] B TpaguuMOHHON KUTaNWCKON
MeouUMHEe W T.[. TOHKOAWUCHEPCHBIM MOPOLIOK MHUKPOKPUCTAJUIMYECKON LEJUIIOJIO3bl 110

HACTOALIEMY M300pPETeHUI0 TaKXkKe IMHPOKO HWCIONBb3YeTCs B MHUINEBONH MPOMBIILIEHHOCTH.
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Hanpumep, OH HaXOOUT NPUMEHEHUE B NMPOU3BOACTBE PA3JIMYHBIX MOJIOYHBIX IMPOAYKTOB, TAKHX
KaK MOJIOYHbIE HAIUTKH, TBEPAblE KOHLEHTPAThl, KO(elHble U YaliHble HAIMTKH, ra3upOBAHHbIE
HAIIUTKH, MsICHBbIE MNPOAYKTHI, IKEMbI, IPUIPABBI, CYIbl, 3aMOPOKEHHBIE MPOAYKTBI, HOTYPT,
KHMCJIOMOJIOYHBIE MPOAYKTEI, ChIP, EYeHbE U T.1. KpoMe yka3aHHOrO TpaguLMOHHOIO NPUMEHEHUS
B INMINEBOH MPOMBIIIJIEHHOCTH YJbTPAAMCIEPCHAsT MMKPOKPUCTAJUIMYECKAs LEJUII0JI03a IO
HACTOSIIEMY HM300pPETeHHI0 TaKke€ HAXOAUT MPUMEHEHHE B HEKOTOPBIX HOBBIX OOJACTSIX.
Hanpumep, yapTpaaucnepcHass MUKPOKPUCTAUIMYECKAs LEJUII0JIO3a MOKET HCIIOIb30BAaThCS B
Ka4eCTBE HOCUTEJIS] BKYCOBBIX BEIIECTB, MUTMEHTOB WJIM APYTHX MUTATEIbHBIX BELIECTB Oyaromapst
CBOEMY YHUKAJIbHOMY U HEXHOMY BKYCY U MAaCKUPYIOLIUM WJIN PETYJIUPYIOLIUM BKYC CBOMCTBaM, B
YaCTHOCTH, B IpeccoBaHHbIX KOH(peTax. IIpeBocxonubie cBoiictBa MKL] 1 TeKy4ecTh 3HAYUTEIHHO
YJIYYIIAOT KAa4eCcTBO U MOTPeOUTEIhCKUE CBOWCTBA mpeccoBaHHbIX KoHper. MKI] Taxke
MO3BOJIIET CHU3WUTHh WM 3aMEHUTb HCHOJNb30BAaHUE CAXapHBIX CHHUPTOB. Jlpyrue mnpumepsl
NPUMEHEHUs] BKIIIOYAIOT, B 4acTHOCTH, ucnoib3oBaHne MKI] B kadecTBe MHKANCyJIUPYROLIMX
areHTOB WJIM BCIIOMOIATeJbHOIO BELIECTBA AJIs1 AKTUBHBIX MHUKPOOPraHHW3MOB B NMPOLIECCE CYLIKU
pacIbUIEHHEM TN Ta0JIETHPOBAHMS.

IIpogykT  MHKPOKPHCTAJIMYECKOW  IEJUTFOJIO3BI 10  HACTOSIEMY  HM300pETEHHIO
XapakTepU3yeTCsl KaKk MajblM Pa3MEpPOM YAaCTUL, TaK U BBICOKOW HACBIMHOM IUIOTHOCTBIO, 4YTO
yIIy4IIaeT €ro TeKy4eCcTh, PECCYEMOCTh U JPYTHe CBONCTBA, B Pe3yJIbTaTe Yero OH HaXOAUT OoJee
IIUPOKOE NMPUMEHEHHE B PA3UYHBbIX 00nacTsx. B gacTHOCTH, MPOAYKT MHUKPOKPHUCTAIIHYECKHUI
LIEJUTIOJIO3bI IO HACTOSIIEMY H300pPETEHHI0 XapakTepH3yeTcs YHUKAIbHOH chepudyeckoi wnimm
kBazuchepuyeckorr  popmoit  uwactuu. Bce uMmeromuecs Ha  pbIHKE  TPOAYKTBI U3
MUKPOKPHCTATHUECKOW LEJUTFOJIO3bl MPEACTABISIIOT COOOH MPOAYKTHI CErMEHTHPOBAHHOTO
BOJIOKHA, M B HUX OTCYTCTBYIOT chepuyeckue 4acTuilpl. Kpome TOro, yroj eCTeCTBEHHOrO OTKOCA
MUKPOKPHCTAUTMUECKONW IEJUTFOJIO3bl MO0 HACTOSIIIEMY H300PETEHHI0 TAaK)KE€ MEHbIIe, 4YeM Y
npoaykra UF-702, aBastomuMcs MPOAYKTOM MUKPOKPUCTAINTUYECKON LEJUTFOJIO3bI ¢ HAMMEHbBIIINM
YyIJIOM €CTECTBEHHOIO OTKOCA, MPEACTABICHHBIM B HacTosllee BpeMs Ha pbiHKe. I[Ipoaykr
MUKPOKPHCTANIMYECKON MEJUTFOJIO3bl MO0 HACTOALIeMY HW300pETEHHIO He TOJbKO obnanaer
CBONCTBAMH BBICOKOM TEKY4eCTH M BBICOKOH IIPECCYEMOCTH, YTO SIBJISIETCS HMCKIIOYUTENBHO
NOAXOMSALINM IJIsl TIporiecca TabJIEeTHPOBAHUS, HO U XapaKTEPU3YETCsl MaJIbIM Pa3MepPOM HYacTULl U
cepuueckoil miam moytu chepudeckoil (GOpMOH, YTO TPUAAET MPOAYKTY OTIMYHBIA BKYC H
BBICOKO€ Ka4eCTBO M TAK)KE€ MO3BOJISIET MACKHPOBATDH 3araxX MU MOBBICUTH (JOPMOBOYHBIE CBOICTBA

NPOAYKTOB (hapMaLeBTHUECKON U MUIIEBOH MPOMBIIUIEHHOCTH.

KPATKOE OIIMCAHUE YEPTEXXEN

OUI'. 1 - cHUMOK CTPYKTypbl 4acTull npoaykra B IIpumepe 1 mpu paccMoTpeHun mnop
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ONTUYECKUM MHUKPOCKOIIOM C 32-KpaTHbIM YBEJINYEHUEM.

OUI'. 2 - cHUMOK CTPYKTypbl 4acTull nponaykra B Ilpumepe 1 mpu paccMoTpeHuu mnop
ONTUYECKUM MHUKPOCKOIIOM € 63-KpaTHbIM YBEJIUYECHHUEM.

OUI'. 3 - cuumok cTpykTypbl yactul npoaykrta AVICEL PH101, umeromerocss Ha pbIHKE,

IIPU PACCMOTPEHUHU MOJ ONTUYECKUM MUKPOCKOIIOM € 32-KpaTHBIM YBEJIUYEHHEM.

ITOAPOBHOE OITMCAHUE BAPUAHTOB OCYIIECTBJIEHUA HACTOALIEI'O
HU30BPETEHHA

HuxenpuseneHHble mpuMeps! NpeaHa3HaueHbl I MOSACHEHUS U WUIIOCTPALMK COAEPIKaHUS
Hacrosimero u3obOpereHusi. ConepkaHWe TPUMEPOB HE JOJDKHO HCTOJIKOBBIBATBCS — KAk
OrpaHUYHBaIOIIee 00BEM OXPAHbI HACTOSIIErO H300PETEHHS.

Pasmep dacTull, MIOTHOCTh, YTOJN €CTECTBEHHOIO OTKOCAa U M3MEPEHHE MOJ] MHKPOCKOIIOM,
yKa3aHHbIE B HACTOSLIEM H300PETEHUH, 3aKIIIOHYAIOTCS B CIIEAYIOLIEM:

1. PacnpeneneHue 4acTHIl MO pa3MepaM:. M3MEpSETCs Ja3epHbIM aHAJIM3aTOPOM pa3MepOB
gactuu Malvern 2000.

2. Meron omnpeaeneHusi HACHIMHON MJIOTHOCTH: BO3bMHUTE MOPOIIOK MUKPOKPUCTAIITMIECKOM
LEJUTIOJIO3bI, MOMeCcTUTe ero B cyxou 100-mn mepHbId munmuHap no orMetrku 100 mun m npaiite
MOPOLIKY OCECTh €CTECTBEHHBIM 00pa3oM. 3adukcupyiite oObem nopomka v (M), KOraa BepxHssa
4acTh MOpPOIIKa OyJeT rOpU3OHTaNbHOW. Bech mopoInok BhICHIMAeTcs U B3BewHMBaeTcs B m (T).
HacbimHast mnotHOCTh noporka = m/v (r/mi).

3. Meron ompeneneHuss HACBIMHOW IUIOTHOCTU TMOCJTE  YIUIOTHEHUs: IOMECTHTE
BBILICYIIOMSIHYTBIM MEpPHBIH LWJIMHAP, COAEpKAIIMI MaTepuas, AJid U3MEPEHUs HaCBhITHON
IUIOTHOCTH, Ha 3KCIEHTPUK, mpoBenuTe BCTpsixuBaHue 500 pas, 3apukcupyiite odbem v (M) U
nepeBeIUTe ero B MJIOTHOCTh m/v (T/Mit).

4. Meron ompeneNeHus yria eCTeCTBEHHOrO OTKOCA: UCIONb3YHTEe METON (PHUKCHPOBAHHOU
BOpPOHKU. HaceimbTe MOpOLIOK MHUKPOKPUCTAIMUECKON LEJII0JO03bl B LEHTP JAHCKa C
(UKCUPOBAaHHBIM JMAMETPOM depe3 BOPOHKY. Pammyc nucka paseH 1. llpekparure cChimaTth
MOpOIIOK, KOTAa MaTepuaj Ha TUIIOTEHy3€ CJIOS HAaKOIJIEHUs] IOpOIIKa aBTOMAaTHYECKU He
nepeTeder uepes kKpas aucka. M3meppre BrIcOTY h KOHyca, 0Opa30BaHHOTO CKOTUIEHHEM ITOPOIIKA.
PaccuursiBaeTcs yron ectecTBeHHOro otkoca O=arctan(h/r).

5. U3mepeHne ¢ MOMOIIBI0 ONTHYECKOro MHUKpockomna: ITomecTnre HEOONbIIOE KOIHMUECTBO
MOPOIIKA MHUKPOKPUCTANTMYECKON LEJUTIONO3bl Ha TPEAMETHOE CTEKJIO, N00aBbTe HEeOOINbIIOe
KOJINYECTBO a0COJFOTHOTO 3TaHONA AJisi 00JIee PABHOMEPHOIO AUCTIEPTHPOBAHUS MTOPOIIKA U 3aTEM
MIOMECTHTE €r0 IOl MUKPOCKO JJIsl HAOMIOASHHUS, OTPEryJIUPYyHTEe COOTBETCTBYIOIIYIO KPATHOCTD U

nobelitecy Oosee 4eTKOro N300paKeHUsl yTeM TOUHON HACTPONKH.
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IIpu npoBeneHuu mpouecca 3KCTPY3UH B PEANbHBIX YCIOBHUSIX KPYTSALIUNA MOMEHT SIBJISIETCS
nepeMeHHON BennmunHON. Ha HawampHOM 3Tane paboThl KpyTsmuil MOMeHT Hu3kuil. Hanpumep, B
CaMOM Hadvalle KpYTALIUI MOMEHT cocTaBisieT npudbausutensHo 50 H-Mm, a 3arem yBenuumnsaercs,
oboprgHO nmocturast 100-150 H-m. Ilpu mpeBbnuenun 3HaueHnus 150 H-m kpyrammii MOMEHT
AOCTHraeT JONMyCTUMOro mnpenena oOopynoBaHusi. PasMepbl 4acTHLl M CTENEHHU IUIOTHOCTH
MOJIyYEHHBIX TMPOAYKTOB MHUKPOKPUCTAUIMYECKON LEJUII0JIO3b], MPUBEAEHHBIX B HACTOSILIEM
n300peTeHNH, MOTYT ObITh AOCTHTHYTHI MPU TPEBBIIIEHUHA KPYTSIIIMM MOMEHTOM 3HaueHus 100

Hwm

INPUMEP 1

I{enmono3Hy0 Maccy, MONYYeHHYI0 U3 NMPHOOPETEHHOW Ha PhIHKE APEBECHHBI, ITOIBEPralIi
BBICOKOTEMIIEPATYPHOMY  KHCJIOTHOMY THApONM3y (Temneparypa ruzppoimmsa 115-170 °C,
KOHIeHTpanus Kucaotsl 0,03-0,35 monw/in) B TeueHue 1-2 4acoB 11 MOMYYSHHS THAPOIM30BAHHON
MUKPOKPHCTATMUECKON eJUTIOJIO3bL, (PUIBTPOBAIH, IPOMBIBAJIN JUIsl AOBEAECHUs 3HaueHust pH 1o
4-5 ¥ yBenMUYMBAJIU COAEP’KAHUE TBEPABIX BELIECTB B OTPMIBTPOBAaHHOM Matepuane no 40%.
OtdunpTpoBaHHBIN MaTepHal C YKa3aHHBIM COAEPIKAHUEM TBEPABIX BEIIECTB SKCTPYIUPOBAIH 3
pasa depe3 SKCTPY3UOHHOE YCTPOMCTBO C BBICOKMM CIBUTOM (3KCTPYZep HENPEpPhIBHOTO AEHCTBUS
C JIOMACTSIMH C BBICOKHM CIABUTOBBIM YCUJIMEM), M KPYTALINI MOMEHT SKCTPY3UOHHOTO YCTPONCTBA
peryaupoBanu B mpexenax 50-150 H-m. B npomexyTounslii cioli skcTpynepa Ao0aBisuiu
OXJIAKIAIOUIYI0 BOLY ML OXJAXKAEHHA. OKCTPYAUPOBAHHBI Marepuan pa30aBisLid BOJOH,
nepeMeminBany, HelTpanusosaau a0 pH 5-8 u nanee moasepranu Cyllke pacHbUIEHHEM MJIst
NOJTy4eHUs] TPOAYKTA MUKPOKPUCTAIUTNUECKON LEJUTF0JIO3bI IO HACTOSIIEMY H300peTeHHUIO.

Ilo pesynbraram u3MepeHuil pazMepa, IUIOTHOCTH M YIJIA €CTECTBEHHOIO OTKOCA YacCTHULL
HACBINHAs MJIOTHOCTh YaCTHUL MUKPOKPUCTAJUINYECKON LIEJUTFOJIO3b], MONTYYEHHBIX B MPUBEIEHHOM
BbILIE MpuMepe, cocTaisiia 0,670 1/Mi1 1 HACBIMHAS MJIOTHOCTH mociie yiutoTHeHus - 0,807 r/muL
Pacnipenenenue vactur no pasmepam cocrasisuio D10 - 8,721 mxm, D50 - 19,776 mxm u D90 -
48,369 mkM. YToJ ecTeCTBEHHOTO OTKOCa cocTaBmt 27,8°.

ITonyuyenHble BpIlIE NPOAYKTHI YaCTULl MUKPOKPHUCTAJUIMYECKON LEJUIIOJIO3bl UCCIEN0BAIN
MOJl ONTUYECKUM MHUKPOCKOINIOM C 32-KpaTHbIM M O3-KpaTHBIM YBEJIMUYEHHEM COOTBETCTBEHHO.
Pesynprarsl uccnenosanus npuseaeHsl Ha dur. 1 u ®dur. 2. U3 CHUMKOB BUJHO, YTO HNPOAYKT
COIEPIKUT YACTHLBI YHUKAJIBbHOHN (POPMBI - chepruecKor Win KBa3uchepuyeckoi.

JIns cpaBHEHHsI MCIIONB30BAJIM HauOoJiee TUIWYHBIA HMMEIOIIMHCS B MPOAAXKE MPOIYKT
Mukpokpucrammnueckoi nemmono3bl AVICEL PH101 u uccnenoBamu ee MOp(OJNIOTHIO MMOJ
ONTUYECKUM MHKPOCKONOM € 32-KpaTHbIM yBenuudeHueM. Pesynbrar npuseaeH Ha Qur. 3, us

koToporo BuaHO, uto MKII npucyTcTByeT B BUA€ CETMEHTOB BOJIOKHA.
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ITPUMEP 2

bpanu umeromuiics B NpoAa)ke MOPOLIOK MHUKPOKPUCTAIIMYECKON LEJUII0N03bl Vivapur
PH102, crenenp BbIpaBHUBAaHUS MOJUMEPU3ALMKA KOTOPOro coctasisieT 225. M3mepenue pasmepa
YacTUI] U IJIOTHOCTH IOKAa3aJio, YTO HACBIMHAS IJIOTHOCTh cocTtaBisgeT 0,32 r/mi, HachlmHas
IUIOTHOCTD TOCJe yIutoTHeHus - 0,44 r/min, U pacnpenesieHue dactui mo pasmepam D10 - 29,623
MM, D50 - 104,997 mxm u D90 - 227,668 wmxm. BssemmBanmu mnopomok 500 r
MUKPOKPHCTATHUECKON 1eyunosio3sl Vivapur PH102, noGasnsiam 500 r BoAasl M mepemernan,
JOBONS COnIEpKaHHe TBepHbIX BemecTB A0 50%. OTPUIbTPOBAHHBIN MaTepuan C YKa3aHHBIM
COJZIep’KaHUEM TBEP/BIX BEIIECTB SKCTPYAUPOBAIH 3 pa3a C MOMOIIbBIO SKCTPY3HOHHOTO YCTPOHCTBA
C BBICOKHUM CJABHUI'OM, IIPU 3TOM KPYTSLIMI MOMEHT SKCTPY3MOHHOI'O YCTPONCTBA PEryJUpoBaliu B
npenenax 50-150 H-m. B mpomekyTOUHBIH CIOH 3KCTpyAepa AOOABISIN OXJIAXKIAOIIYIO BOIY AJIS
OXJIUKIEHUs].  ODKCTPYOUPOBAHHBIA  MaTepuan  pa30aBisuli  BOJOW W TepEMEIINBaIH,
HeliTpanusoBanu 10 3HadeHus pH 5-8 u 3aTeM noaseprajiu Cyulike paclbUIEHHEM I MOJNy4YeHHUs
NPOAYKTa MUKPOKPUCTAJUTNIECKOH LEJUTIOJIO3bI 110 HACTOALIEMY H300pETEHHIO.

Ilo  pesynbraTaM  u3MepeHMN  pa3Mepa M IUIOTHOCTM  4YacTULl  MPOAYKTA
MUKPOKPUCTAJNINYECKON LEJUTIOJIO3b], MOJY4YeHHONH B IMPUBEIEHHOM BbIllE€ NPUMEpE, HACbITHAs
TUIOTHOCTD YacTHIl coctaBuia 0,598 r/mi1, HachITHAS IJIOTHOCTH MOCHe yIuioTHeHus - 0,738 r/min u
pacnpenenenue yactuil no pazmepam D10 - 8,629 mxm, D50 - 18,649 mxm u D90 - 36,61 mkm.
INPUMEP 3

I{enmon03HyI0 Maccy, MOJY4YEeHHYIO M3 NMPHOOpPETeHHOro Ha pbiHKe OamOyka, moaBepraiu
BBICOKOTEMIIEPATypPHOMY  KHCIOTHOMY ruzaponusy (temmeparypa ruzgponusa 115-170°C,
KOHIeHTpausi Kucaotsl 0,03-0,35 monb/i1) B TeueHue 1-2 4acoB AJis MOMYYSHHsT THAPOIM30BAHHON
MUKPOKPHCTATHUECKON LEJUTIOJI03bI, OT(UIBTPOBBIBAIN U MPOMBIBATIM BOJOW 0 3HaueHus: pH 4-
5. Pa30baBnsiin oTUIBTPOBAHHBIN MaTepHal BOAOH, HeHTpanu3oBaiu 1o 3Hayenus pH 5-8, u nanee
MOJBEpPraji  CyIIKe  paclbUIeHHWeM  Ajis  [OJy4YeHHsl  TPaJULMOHHOTO  TPOAYKTA
MHUKPOKPUCTAIMYECKON Le/utrosio3bl. [lo  pesyapraram M3MEpeHMIl MOJYYEHHOTO MOPOLIKA
MUKPOKPHCTAJTMUECKONW LEJUTI0JIO3bI HAChIMHASA TUIOTHOCTh coctaBmia 0,440 r/mu, HachImHas
IUIOTHOCTD mocie yrutoTHeHust - 0,575 v/mn u pacnpeznenenue yactuin no pasmepam D50 - 39,01
MKM.

B nonyueHHOM BbIIe OTGUIBTPOBAHHOM MaTepHalie MUKPOKPHCTAITHYECKON LENITFOJIO3bI U3
0aMOyKOBOM MAacChl COIEpIKaHWE TBEPIAbIX BEUIECTB peryjaupoBaiu Ha ypoBHe 40%,
SKCTPYAUPOBAIH 3 pa3a uepe3 SKCTPY3UOHHOE YCTPONCTBO C BHICOKMM CIIBUT'OM U KOHTPOJIMP OBAJIH
KPYTSALIMI MOMEHT 3KCTPY3HOHHOIO YCTPOMCTBA B npeaenax 50-150 H-M. B mpomexyTOUHBIN CIIOU
SKCTpyepa A0OABISUIN OXJIAXKIAIOMIVIO BOAY AN OXJKISHHS. DKCTPYIUPOBAHHBIN MaTepHas

pa30aBisLIH BOJOM, MepeMelnBaii, HelTpanu3osanu 10 3HaueHus: pH 5-8 u manmee moasepranu
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pacTbUINTEIbHON CyLIKE [Jis TOJYyYEeHUs NPOAYKTa MHUKPOKPUCTANIMYECKONW LEJIFOJIO3bl IO
HACTOSALIEMY U300pETEHUIO.

Ilo  pesynbraTaM  U3MepeHMH  pa3mMepa M IUIOTHOCTM  4YaCTULl  IPOAYKTA
MUKPOKPUCTAJNINYECKON LEJUIIOJIO3b], MOJYYEHHOW B MPUBEACHHOM BBILIE NPUMEpPE, HACBITHAs
IUIOTHOCTb 4acTul] coctaBuia 0,624 r/mi1, HAChIMHAS MJIOTHOCTH mocye yruioTHeHus - 0,811 r/mu,
pacrpenenenue dactuil o pazmepam D10 - 5,613 mxm, D50 - 12,221 mxm 1 D90 - 31,201 MkMm.
INPUMEP 4

Lenmrono3Hy0 Maccy, MOJYYEHHYI M3 NMPHOOPETEHHOTrO Ha PbIHKE KOHOIUITHOTO BOJIOKHA,
NOJIBEPTraJid BBICOKOTEMIIEPATYPHOMY KHCJIOTHOMY THIpONM3y (Temmepartypa ruzapoamsa 115-
170°C, xonuentpanmst kuciotel 0,03-0,35 wmonw/nm) B Teyenume 1-2 4acoB ANsl TOJNYYEHHUS
TUJIPOJIM30BAaHHON MHUKPOKPHUCTAIINYECKON 1entono3sl. [IpoMbiBanu Bopol no 3HaueHus pH 4-5,
pa3baBisii OTQUIBTPOBAHHBIM MaTepuas BOAOW, HelTpaau3oBaiu 00 3HaueHus pH 5-8, u nanee
MOJBEpPraju  CyIlIKe  paclbUIeHHeM  AJs MOJNly4YeHUs]  TPAAULMOHHOTO  MPOAYKTa
MUKPOKPUCTAIJIMYECKON LeJUIr0JI03bl. 110 pesynbraram u3MepeHUN MNOJYYEHHOrO MOpPOLIKa
MUKPOKPHUCTAJUTMISCKOW LEJUTIOJIO3bI HACBIMHASL TUIOTHOCTh cocTtaBwia 0,388 r/mut, HaceimHas
IUIOTHOCTh Tocie yruiotHenus - 0,561 r/mn u pacnpenenenue yactuil mo pasmepam D50 - 36,7
MKM.

B nonyueHHOM BbIIIe OTGUIBTPOBAHHOM MaTepHaie MUKPOKPHUCTAIIIMUECKON LENITFOI03bI U3
KOHOIUISTHOM MacChl COAEpP)KAHHWE TBEPAbIX BELIECTB peryaupoBain Ha ypoBHe 40%,
SKCTPYAUPOBAIM €ro TPU pas3a 4Yepe3 OHKCTPY3MOHHOE YCTPONCTBO C BBICOKMM CIBUIOM U
KOHTPOJIMPOBAJIM KPYTAILIMI MOMEHT 3KCTPY3UOHHOro ycrpoiictsa B mpeaenax 50-150 H-m. B
NPOMEKYTOYHBIA CIIOW 3KCTpyAepa MOOABISUIM  OXJNAXKTAIOMIYIO BOAY JJIST  OXJIQXKICHHSL
DKCTPYAMPOBAHHBINA MaTepuas pa3OaBisUId BOAOH, MEPEMEIINBAIH, HEUTPATH30BAIN A0 3HAYSHHUS
pH 5-8 wu nanee moxBepranu pacHbUIMTENBbHON CyIIKe JUIsI  TMOJY4YeHUs MPOAYKTa
MUKPOKPHCTATMUECKOH LEJTOJIO3bI [0 HACTOSIIIEMY U300PETEHUIO.

Ilo  pesymbraTamM  u3MepeHHMN  pa3Mepa M IUIOTHOCTM  4YaCTULl  IPOAYKTA
MUKPOKPUCTAJNINYECKON LEJUTIOJIO3b], MOJy4YeHHON B MPHUBEIEHHOM BbIlIE€ IMPUMEpE, HACbIMHAs
IJIOTHOCTD YacTull coctapmia 0,619 /M1, HachIHAS TUIOTHOCTD MOCIe yryioTHeHus - 0,774 r/m,
pacnpeneneHue yactuil o pasmepam D10 - 6,665 mxm, D50 -14,447 mxm u D90 - 30,297 mMxm.
HHPUMEP 5

L{enmroI03HY0 MacCy, MONYYEHHYIO U3 NMPHUOOPETEeHHOW Ha PBIHKE APEBECHHBI, TOABEPTan
KHCJIOTHOMY THAPOJHM3Y TPHU BBICOKOH Temmeparype (Ttemmeparypa rumgposimsa - 115-170 °C,
KoHUeHTpanus Kucnotsl 0,03-0,35 monw/in) B TeueHue 1-2 4acoB 11 MOMyUYEHHs THAPOIM30BAHHON
MHUKPOKPHCTAIIMUECKON LIEJUTFOJIO3bL, OT(QHIBTPOBBIBAIM, NMPOMBIBAIM 10 3HadeHus pH 4-5 u

YBEJNIMYUBAIM COJEP’KaHHE TBEPAbIX BEIIECTB B OTQUIBTPOBAHHOM Marepuane a0 42%.
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OtdunpTpoBaHHBIN MaTepHaj C YKa3aHHBIM COAEP)KaHHEM TBEPABIX BELIECTB SKCTPYAUPOBAIH 3
pa3a uyepe3 OHKCTPY3HOHHOE YCTPOHCTBO C BBICOKHMM CIABUTOBBIM yCHUIHEM (3KCTpPyZAep
HETIPEPhIBHOTO AEWUCTBUS, CHAOKEHHBIN JIONACTSIMH C BBICOKMM CIIBUT'OBBIM YCHJIMEM), TIPH 3TOM
KPYTALIMI MOMEHT YCTpPOWMCTBA OKCTPY3UM peryiupoBanu B mnpexenax 50-150 Hm. B
NPOMEXYTOYHBIN CJIOH 3KCTpyldepa AO0aBISUIM  OXJIAXKTAIOINYI0 BOAY UL OXJIAJKIEHHUSL
DKCTPYaUPOBaHHBII MaTepuan pa3daBisUI BOJOH, NepeMELINBAIN, HEHTPaIU30BaIN 1O 3HAYCHUS
pH 5-8 wu nanee moxBeprasiv pachbUIMTENbHON  CyIIKe JUIsI  TOJIYUYEHHS IPOAYKTa
MUKPOKPHCTALTHUECKON LEJITFOJIO3BI MO HACTOSIIIEMY H300PETEHUIO.

Ilo pesynbraram u3MepeHUN pa3Mepa, IUIOTHOCTH M YIVIA €CTECTBEHHOIO OTKOCA YacCTHULl
HACBINHAs MJIOTHOCTb YaCTHUL MUKPOKPUCTAJUIMYECKON LEJUTFOJIO3bI, MOJYYEHHBIX B MPUBEICHHOM
BbILIe TpuMepe, coctasmia 0,600 r/mi1, HACBITHAS TUIOTHOCTH mocye yriotHerus - 0,730 r/mu u
pacnpenenenue yactul mo pasmepam D10 - 8,773 mxm, D50 -21,459 mxm, D90 - 48,528 mxm u
yTOJI €CTECTBEHHOrO OTKOCca - 30,5°.

CPABHUTEJILHBIHN ITIPUMEP

L{enmron03Hy0 Maccy, MOJNYYEHHYIO U3 MPHUOOPETEHHOW Ha PBIHKE APEBECHHBI, TOABEPTan
KHCJIOTHOMY THAPOIHM3Y TPHU BBICOKOH Temmeparype (Ttemmeparypa rumpoimsa - 115-170 °C,
KOHIeHTparus Kucnotsl 0,03-0,35 monw/in) B TeueHue 1-2 4acoB 11 MONyUYEHHs THIPOIM30BAHHON
MUKPOKPHCTAIIMUECKON LIEJUTFOJIO3bL, OT(QHIBTPOBBIBAIM, NMPOMBIBAIM A0 3HadeHus pH 4-5 u
YBENIMYUBAIM COJEP’KaHHE TBEPAbIX BEIIECTB B OTQUIBTPOBAHHOM Marepuane a0 35%.
OtdunpTpoBaHHBIM MaTepua C YKa3aHHBIM COAEP KaHHUEM TBEPIBIX BEIIECTB HKCTPYIUPOBAIH 3
paza dYepe3 OKCTPY3HOHHOE YCTPOWCTBO C BBICOKMM CIBHIOBBIM YCHJIHEM (SKCTpyZep
HETIPEePBIBHOTO EHCTBUS, CHAOKEHHBIH JIOMACTSIMH C BBICOKUM CIBUTOBBIM YCHJIHEM), TIPH 3TOM
KPYTSIIMI MOMEHT yCTPOWCTBA 3KCTPy3MM peryiauposBanu B npenenax 14-20 H-m B mpouecce
3KCTpy3un. KpyTAuii MOMEHT MOCTENEHHO YBEJIUYUBAJICS 110 MEpPe UCMAPEHUsl BOAbI B MPOLECCE
SKCTPY3UH, M KPYTALIMA MOMEHT MOAAEpKMBaJd Ha ypoBHe Hmke 20 Hem myrtem noOaBieHus
COOTBETCTBYIOLIIETO KOJIMYECTBA BOABL. B NpOMEXyTOYHBIH CIOHW BKCTpyaepa Ho0aBisiid
OXJIAKNAIOLIYI0 BOAY JJIST OXJIXKACHUS. ODKCTPYIUPOBAHHBIA MaTepuan pa3daBisiIv BOIOH,
nepeMelnBaiy, HelrpanusoBanu Ao 3HadeHus pH 5-8 u nmanee moasepranu pacnbuUIUTENbHON
CylIKE [ TMOJYyYE€HHs MNPOAYKTA MHUKPOKPUCTAIJIMYECKON LEJIKOJI03bl IO HACTOALIEMY
HU300pETEHHIO.

Ilo pesynpraTaM uU3MEpEeHUNM pa3MEepPOB M IUJIOTHOCTH YACTHULl HACBbIMHAS IUIOTHOCTH
MOJIYYeHHBIX YaCTHULl MHUKPOKPUCTAUTMYECKONH HeJutoo3bl cocrasnsier 0,487 r/mu, HacelmHas
IUIOTHOCTD Tochie yrutoTHeHus - 0,574 r/mn u pacnpenenenue yactul mo pasmepam D10 - 11,598

MkM, D50 - 37,001 mxm u D90 - 87,476 MimM.



POPMYJIA H3OBPETEHUA

1. YacTuubl MUKPOKPHCTAJUIMYECKOW LIENIFOJIO3bI, OTINYAIOIIUECS TE€M, YTO MeIMaHHBIN
pasmep gactun D50 cocrapnsier 1-25 MM, 1 HacbIHast TNIOTHOCTH cocTasisieT 0,50-0,80 r/mot.

2. YacTHLbl MUKPOKPHUCTAJUINYECKON LENIFOJIO03b! 10 M. 1, OTAMYAroLIrecs: TeM, YTO YaCTULIbI
MKI[ mnony4yeHbl u3 OOBIMHOW MHKPOKPUCTAJUIMYECKOH LEJUIFOJIO3bI MyTeM  CO3JaHUs
MEXaHUYECKOTO BO3JEHCTBUS C BBICOKMM CABUIOBBIM YCHJIMEM, NPU 3TOM COAEPKAHUE TBEPABIX
BEIIECTB B OOBIMHONH MUKPOKPUCTAJUIMYECKON 1eojo3e coctaBiasier 15%-60% mpu
MEeXaHUYECKOM BO3JI€HCTBUHU C BBICOKUM CIBUTOBBIM YCHIIUEM.

3. YacTuiubl MHUKPOKPUCTAJUIMUECKON LEJUIIONIO03bl MO M. 2, OTJIMYAIOLIUEcs TeM, UTO
MeXaHU4YeCKOe BO3JEHCTBHE C BBICOKUM CIBUIOBBIM YCUJIMEM CO3[AETCsI YCTPOMCTBOM C BBICOKHUM
CABUTOBBIM YCWJIMEM, KPYTALIUNA MOMEHT KOTOporo npesbimaer 20 H-m.

4. YacTuupbl MHUKPOKPUCTANIMYECKONW LEJUIIOJNIO3bI MO M. 3, OTJIMYAroIIuecs TeM, 4TO
YCTPOWCTBO C BBICOKUM CIIBUTOBBIM YCHJIMEM TIPENCTABISIET COOOH INHEKOBOE 3KCTPY3HOHHOE
yCTpOHCTBO, oOONanaromee BBICOKOH MPOYHOCTBIO WM BBICOKUM  CABHUTOBBIM  YCHJIHEM,
NPEATIOYTUTENbHO, YTOOBl YKAa3aHHOE YCTPOHCTBO MPEACTABIBLIO COOON INMHEKOBBIH 3KCTPYAEP,
LIHEKOBBIN CMECUTEJIb WJIH IIHEKOBbBIN 3KCTPY3UOHHbBIA CMECUTEID.

5. Crnoco0 moiydeHus: 4YacTULl MHKPOKPHCTAIJIMYECKOW IEeJUTtoJIo3bl 1o  mm.  1-4,
OTJIMYAIOIMUNCSA TEM, YTO CHOCOO BKIIFOYAET 3TAll MEXAHHYECKOro BO3NEHCTBHA Ha OOBIUHYIO
MUKPOKPUCTAJNINYECKYIO0 LEJUII0I03y BBICOKMM CIBUIOBBIM YCHJIMEM YCTPOWCTBA C BBICOKHM
CIBUTOBBIM  yCHJIMEM, TIPU OSTOM  COAEp’KaHWE  TBEPABIX  BEIIECTB B  OOBIYHOH
MUKPOKPUCTAJUINYECKON LeuTosio3e coctaBisieT 15%-60% mnpu MexaHH4eCKOM BO3AEUCTBHH C
BBICOKHUM CIIBUT'OBBIM YCUJIUEM.

6. Cnocob mo m. 5, OTIMYALUICA TeM, YTO YKa3aHHas OObIYHAs MUKPOKPHUCTAJTUYECKAs
LHEJUTI0JI03a  TpeAcTaBisieT coboii  monydadpukar  MHUKPOKPHUCTAJUTMHYECKON  IEJITFOJIO3bI,
NIOJIYYEHHBIH U3 HATYPAJbHOHN LEJUTIOJIO3HON MacChl THIPOIU30M HIIM OOJIydYE€HHUEM 3JIEKTPOHHBIM
ny4koM, JubO  mpencraBiseT  coOOM  CYLIECTBYIOINMH  MOPOIIKOOOPA3HBI  MPOAYKT
MUKPOKPUCTAJUNINYECKON LIEJUTIOJIO3BI.

7. Criocob 1o 1. 6, OTAMYAOIIUHCS TeM, YTO HCTOYHUKH MaTepHaja YKa3aHHOW HaTypajJbHON
LIEJUTIOJIO3HOW Macchl BKJIIOYWAIOT, B YACTHOCTH, CJENYIOIIME BUABI ChIpbs WM LEJUIIOJIO3bI:
ApeBecHast IeJUTI0NI03a, KOHOIUIAHAS LEJUTI0I03a, 0aMOyKOBasl MEJUIF0JI03a, XJIOMOK, XJIOMKOBBIN
JIMHT, COJIOMAa, TPOCTHHUK, COJIOMEHHAs LeJUTI0JI03a, TPOCTHUKOBO-CaxapHasi 0Oaracca, BOIOPOCIHH,
OakTepHaIbHble MUKPOOPTAHU3MBI H T.JI.

8. Crocob mo 1. 6, OTIIMYAIOLINICS TEM, YTO YKa3aHHbIE CYIIECTBYIOLINE MTOPOIIKOOOPa3HbIE
MPOAYKTHI MHUKPOKPUCTANINYECKON LIEJUTHOJIO3bI BKJIFOUAIOT, B YaCTHOCTH,

MUKPOKPUCTAJUTMUECKYIO LEJUII0JIO3Y MoA KoaoBbiMu HaumeHoBaHusimu PH101, PH102, PH112,



PH301, PH302, PH105 unu PH103.

9. Cnocob mo mm. 5-8, OTAUYAIOIIMICS TEM, YTO CIOCOO MOMOJHUTENIBHO BKJIFOYAET CTAaIHH
pa3baBiieHUs], QUCTIEPTUPOBAHUS, CYLIKH, MPOCEUBAaHUS W/WIIM W3MEJIbYeHHsT 00padaThiBaeMOro
MaTepuajga yCTPOMCTBOM C BBICOKMM CHIBHIOBBIM YCUJIHEM Ui TOJIyYeHUS YacCTHII
MHKPOKPUCTAIIIMYECKOH LEJUTIOJIO3bI IO HACTOSAIIEMY U300PETEHUIO.

10. IIpumenenue 4acTHL MUKPOKPUCTAIIMYECKON LEJION03bl MO nn. 1-4, oTaudaroineecs
teMm, uyto 4actuibl MKI] HaxomsdT NprMeHEHHEe B KA4yeCTBE aIbIOBAHTOB WIIH HOCHTEJEH,
UCTIOJIB3YEMBIX B TaKUX OTPACISAX MPOMBIILIEHHOCTH, Kak (papMaleBTUYeCcKasi, MPOU3BOACTBO
MENUIMHCKUX UW3JENHi M KOCMETHUECKHX CPEICTB, IHINEBasi, Jierkas, OBITOBAsS XUMHUSI,
He(TerasoBasi, MPOM3BOJICTBO CPEIACTB JIMYHOTO yXOJa M THUTHEHBI, CEIbCKOXO03SHCTBEHHBIX

XHUMHKATOB U T.AO.
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