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OYMLLAIOLLIAA KOMMO3NLNA ANnA BOJ1OC

O6nacTb TEXHUKU

HacTtoswee wun3obpeTeHne OTHOCUTCA K OuyMLjaloen KOMMo3nyuu Ansi BOJOC,
cogepxawen pedubpupoBaHHbIN  MaTepuan MNepBUYHONM  KNETOYHOM  CTEHKM,
coaepkann MUKpOUOPUNIbl LENonosbl, NPMYEM yKasaHHas Lennonosa umeet

CcTeneHb KpuctannmyHoctn meHee 50 %.

YpoBeHbL TEXHUKU

MNepBUYHbIE KMNETOYHbIE CTEHKU pacTeHWUr cogepxat MUKpodubpunnbl LEennionossbl,
reMuyennionosy W nekTUH. B HaTUBHbIX MEPBUYHBIX  KNETOYHbIX  CTEHKax
MUKPOMOPUNIbI LENONO3bl OrpaHUYeHbl FEeMULENIONO30N U CBA3aHbI B NEKTUHOBLIN
MaTpuKC ¢ obpasoBaHUEM XECTKOWM ABYMEPHOM CTPYKTypbl. Marepuan nepBuYHON
KNETOYHOW CTEHKM LUMPOKO AOCTYMNEH TaKKe M B MPOMbILMEHHbIX MacwTabax B Buae
MOTOKOB OTXOAOB, Hanpumep npu nepepaboTke UUTPYCOBbIX. M3BECTHO, YTO Takow
Martepuan nepBUYHOM KNETOYHOW CTEHKN, Heoba3aTenbHO nocrne AeneKkTUHM3auum,
MOXET noasepratbCa AeUOPUPOBaHMIO (TaKKe N3BECTHOMY Kak akTuBauusl) NMyTEM
06paboTkn C BbICOKMM ycunmem casura. [pumepom SIBNSIETCS rOMOreHm3auus nog
BbICOKMM AaBNEHNEM B NPUCYTCTBUN BOAHOM cpeabl. B gedpmnbprnposaHHom matepuane
NEepPBUYHON KMETOYHOW CTEHKM LEnniono3Hble pubpunnbl  pacnyTbiBalOTCA U
nepecTtpausaloTcs U3 npeobnagatoien AByMEPHON CTPYKTYpbI B 6onee TpexmepHyto. B
pesynbtare nnowagb MNOBEPXHOCTU MEPBUYHOrO Matepmana KneTOYHOW CTEHKM
yBenuumeaeTcs, a Oonbwas nnowagb MOBEPXHOCTU obecneunmBaeT YIyuLIEHHYIO
PYHKUMOHANBbHOCTE UNKM CTPYKTYPUPOBaHWE BOAHOW cpefbl. [pn mMcnonb3oBaHun B
NPOAYKTax B KayecTBe 4YacTu BOLHOW (pasbl 3TO MO3BOMSAET MOBbICUTL CTAOUNBHOCTb
NPOAYKTOB MpW BbICOKMX Temnepatypax (Hanpumep, 45-50 °C), cycneHauposarb
nonesHble YacTuubl (HanpMMmep, CUNMKOHOBLIE Kanmn, areHTbl NPOTMB NEPXOTU, CNO4bl
UnNun Kancynbel ¢ apomarusaropamm) n/unmn obecneynTb CTabunNbHOCTb NEHbI NPOAYKTOB,

B KOTOPbIX OHW NPUCYTCTBYIOT.

CTeneHb KpUCTannUYHOCTU LIENMIONO3bl ABMSETCA XapaKTepPUCTUKOM UCMONb3YyemMoro
NUCTOYHUKa MaTepuana. Hanpumep, GakTepuanbHas LUennonosa Wnv uennionosa

ApPeBecHol Nynbnbl (TO €CTb UNK Lennionosa npu nonyvyeHnn ymarvm) UMetoT cTeneHb
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kpuctannuyHoctn 6onee 50%. Llennonosa, nonyvyeHHast U3 nNepBUYHBIX KNETOYHbIX
CTEHOK 4acTen pacTEeHWW, He OTHOCALMXCA K AepeBbaM, (Hanpumep, Nnojos

LUTPYCOBBIX) UMEET Kpuctannm4HocTb 50 % unn meHee.

N3 coobpakeHnin CHKEHNA obbema 1 3HEPrM 4N TPaHCNopTa XenaTenbHo, YToObI
NONy4Y€HHbIN 4enNOPUPOBaHHLIN MaTepuarn NePBUYHON KIETOUYHOWN CTEHKM Obln B CyXOM
Buge. OgHako nocne CyLlK/n Takue KoMnosuuyum cHoea Heobxoaumo obpabaTtbiBaTh C
OuYeHb BonbLUMM yCunmuem casura, YTobbl NONMHOCTLIO BOCCTAHOBUTL CTPYKTYPUPYHOLLME
CBOMCTBA B BOAHOW cpeje. OTO HeXenarernbHO, MOCKONbKy obopyaoBaHue Ans
obecneyeHmns BbICOKMX YCUNWIA CABUra YBENNYMBAET CTOMMOCTb M 3aTpaThl 3HEPTUN Ha
NPOM3BOACTBO NPOAYKTOB C UCMOMNb30BaHNEM CyxOoro AedunbpupoBaHHOro marepuana
NMEPBUYHON KMETOYHOW CTEHKW. Kpome TOro, 3TO Takke MOXEeT OorpaHuuymBaTb €ero
NPYMEHUMOCTb K MPOAYKTaM, COAEpPXKaLUUM UHIPEANEHTbI, YyBCTBUTENbHbIE K CABUTY.
Hanpumep, MHOrme npoaykTbl NO yxoAy 3a BONOCaMu COAepXaT MHKanNCynMpoBaHHbIe
maTepuanbl, KOTopble MOryT ObiTb YyBCTBUTENbHbLI K 0OPABOTKE C BBICOKUM YCUMMEM

caBura.

B US2001/0004869 A1 onucaHO mMpUMEHEHWE AOMNOMHUTENbHbIX 400aBOK,
rOMOreHM3MpPOBaHHbIX COBMECTHO C HaHodumbpunnamm (Mukpodumnbpunnammn), ans
NONMy4YyeHnUs KOMMNO3uuuMM B Cyxol dopme, koTopas MOXeT ObiTb Oonee nerko
AucneprmposaHa B Boge. B 4acTHOCTW, B yka3aHHOM JOKYMEHTE ONUCAHO NPUMEHEHNE
O/JlHOWM nunm Oonee JOMOSNTHUTENBHbIX nobaBokK, BbIOpaHHbIX K]
KapOOKCMMETUNLUENMIONO3bl CO CTENeHbld 3amewleHus go 0,95, MOHOMepoB unn
ONUroMepoB caxapuios, onpeaeneHHblx coeauHeHnn cdopmynbel (R1R2N)COA wunu
KaTMOHHbIX WNN  amM@OTEPHbIX MOBEPXHOCTHO-AaKTUBHbLIX BeLwecTB. Bo-nepsblix,
NPUMEHEHNE KapBOKCUMETUNLENNIONO3bl HEXENaTEeNbHO, NMOCKOMbKY 3TO XMMUYECKM
MOAMUUUMPOBaHHas  opma  LUennionosbl, KOTOpas  yXyAlWaeT  OTHOLUEHue
notpebuTenen Kk cogepxawm ee npogykram. Bo-BTopbix, ObiNO 3aMeyeHo, YTO npu
NPUMEHEHMN TakMX AOMNOMNHUTEMbHBIX A00aBOK PYHKUMOHANbHOCTE KOMMO3ULUn
HaHOUOPUNN Lenniono3bl B Cyxon opMe SBNSAETCAS HEAOCTaTOYHO XOPOLLER,
NMOCKONbKY HabniogaeTca HENonHoe BOCCTaHOBMNEHWE (PYHKUMOHamNbHbIX CBOWCTB, B

YaCTHOCTW, Korga ncnonb3yeTtcd nepemeluinsaHne ¢ HU3KMM ycunmem casura.

B WO 2017/019752 packpbITbl BONIOKHA LUUTPYCOBbIX B CyXOM OPME, UMEOLLME MOAY b

ynpyroctn (G') no meHbwen mepe 50 lNa, npuyem ykasaHHbI G' n3mMepeH B BOAHOW
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cpeae, coaepxawen 2 macc. % LUUTPYCOBbIX BOMOKOH, AUCMEPTUPOBAHHBLIX B HEW Npu
nepemMeLunBaHun € HM3KUM ycunmem casura meHee 10000 o6/muH. BonokHa
LUUTPYCOBbIX MOryT OblTb BKMIOYEHbI B KOMMO3ULMIO, COAEPXAaLLylo CUCTEMY

NOBEPXHOCTHO-aKTUBHbIX BELLECTB.

[nsi NOSICHEHNs1, HEBEPHO Monaratb, YTO HEA0CTaTKOM AednbpupoBaHHOro matepmana
NepBUYHON KMETOYHOW CTEHKM SBMSIETCA AUCMEprupyemocTb B Boge. [lpobnemon
ABNSETCA CKOpee BOCCTaHOBNEHME (YHKLMOHaNbHbIX CBOWCTB, KOTOpble npuaaet
aedrbprpoBaHHbIN MaTepuarn KNeToYHOW CTEHKU BOAHOU cpeae. CumTaeTcsd, YTto 3aTo
CBSI3@aHO C TEeM haKTOM, YTO NOCNE BbICbixaHus gepnbpuposaHHbin MaTepuan obpasyeT
KOMKW, KOTOpbIE, KaK TakoBble, MOTYT NErko 4UCNeprmpoBaTbCs, HO AN BOCCTaHOBMEHUS
NCXOAHBbIX (PYHKLUMOHAmNbHbIX CBOWCTB CamMu KOMKM TpebyloT paspyleHus u

Aaearnomepauuu, a 4ns 3Toro Heo6XoANMO BbICOKOE YCUMUE CABUra.

3apayen HacTosLero nsobpeTeHns senseTca obecneyeHne KOMNo3nLuK, coaepxaLlen
cyxon pedmbpupoBaHHbIN Matepuan NepBUYHON KIETOYHOM CTEHKM, CoAepKalyun
MUKPOMOPUNNbl  LENMionosy, nNpu4YeM YykasaHHas Lennonosa WMeeT CTeneHb
KpuCTannuuHocT meHee 50%, 4To MOXET 06ecneunTb yny4LleHHoe CTPYKTYpUupoBaHme
XUAKUX cpea, NPeanoYTUTENbHO BOAHBLIX CPea, NPy CMELUMBAHUN C HU3KUM YCUITUEM

caBura.

Kpome TOro, B CBA3U C TEM, YTO NOTPEOMTENAMM Ny4LLEe BOCMPUHUMAIOTCA KOPOTKMUE
CMUCKN WHIPEANEHTOB, XenaTenbHo, YToObl pacTBop He cogepan AONONHUTENbHbIX
WHIPELNEHTOB, KPOME TEX, KOTOPbIE YKE NPUCYTCTBYIOT B NPOAYKTAX U3 XNLKOW CPeAbI,
CTPYKTYPUPOBAHHOW MaTepuanom aedundbpupoBaHHON NEPBUYHOW KNETOYHOW CTEHKM.
310 0COBEHHO akTyanbHO ANSA PErynsapHoO (eXefHEBHO/EXEHEAENbHO) NCMOMNb3yeMbIX

oYmjarLlmnx cpeacrts 4nd goma 1 FNINYHOW TUTUEHBI.

KpaTkoe onucaHue nsobpereHus

CoOTBETCTBEHHO, B TMEpPBOM acnekre HacToswero u3obpeTeHns npeanoxeHa
ounLaroLlasa kKoMNo3nyms AnNs BONoc, cogepallas:
a) oT 1 po 50 macc. % ounwarwero noOBEPXHOCTHO-aKTUBHOIO BELLECTBa,

BbIOPAHHOrO M3 rpynnbl, COCTOSALLEA U3 aHWUOHHOIO MOBEPXHOCTHO-aKTUBHOMO
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b)

BELeCTBa, LBUTTEPUOHHOrO WNM amMdgOTEPHOro MNOBEPXHOCTHO-aKTUBHOIO

Bewecrtsa, HEMOHOreHHOro BeLlecTesa U X CMecCu; n

or 0,01 gpo 3 wmacc.% un3 pacyeta Ha OOWy Maccy KOMMNO3ULuK

(npepnouTtutensHo ot 0,02 pgo 2, 6onee npeanoututensHo ot 0,05 pgo 1,5

mMacc. %) aedubpupoBaHHOrO MaTepuana MepPBUYHON KMNETOYHOW CTEHKW,

coaepaLyero MMkpodnbpunnel Lenmnonossbl, rae

o aepunbpupoBaHHbIA Matepuan MNepBUYHON KINETOYHOW CTEHKU COLEPXUT
BNNoTb 40 20 macc. % BoAbl N3 pacyeTa Ha obLyyto maccy oubpunn; u npu
3aTOM

) Lennionosa nMeeT CPeAHIO CTeneHb KpuctannnuyHocTu meHee 50 %, n npu
3aToM

. AeMOpMPOBaHHbIN MaTepman MNePBUYHON KIETOYHOW CTEHKU COAEPXKUT

nonunon, pacnpeaenenHbin mexay pmnbpunnamm.

Bo BTOpPOM acrnekTe HacTOSALWEro W3o0peTeHVs NPeafioXeH Crnocod OuYMLLEeHUS,

BKIIOYAIOLWMIA CTaaMI0 HaHECEHUS] HA BOMOCHI OYULLAIOLLENA KOMMO3MUUM ANA BOMOC

COrnacHo NepBOMY acnekTy.

B TpeTbem acnekte HacToAWero u3obpeTeHuss npegnoxeH crnocob nonyyvyeHus

KOMMO3ULMM COrMacHo NepBoOMY acnekTy, BKIOYaOLWUA CTagum:

a)

b)

obecneveHns nedmnbpupoBaHHOro mMarepuana nepBUYHON KIETOYHOW CTEHKMU,

coaepkawiero MMkponbpunnel LENMonosbl, rae

) AedpunbpupoBaHHbIA Matepuan MNepBUYHON KMNETOYHOW CTEHKU COLEPKUT
BNNOTb 40 20 macc. % BOAbl N3 pacyeTa Ha obLyyto maccy houbpunn; 1 npu
3TOM

) Lennionosa MMeeT CPEAHIOK CTEMNEHb KpUCTanNMYHOCTU MmeHee 50 %, 1 npu
aToM AedmnbpupoBaHHbIN  MaTtepmnan nepBUYHON  KMETOYHOW  CTEHKM
COLEPXKUT NONWON, pacnpeaeneHHbIn Mexay hubpunnamu;

obecrneyeHnsa [OMONMHUTENBHBLIX WMHIPEAWEHTOB, BKIIOYAKLWMUX MO MEHbLUEN

mMepe BoaHyto dasy um ot 1 go 50 macc. % ounarowero noBepPXHOCTHO-

aKTMBHOrO BeLyecTBa, BbIOPAHHOrO M3 rpynnbl, COCTOALEN W3 AHWOHHOMO

NMOBEPXHOCTHO-AKTUBHOTO BELLECTBA, LBUTTEPUOHHOIO UNM amdoTepHOro

NOBEPXHOCTHO-aKTUBHOIO BeLlecTtBa, HEMOHONreHHOro BeLlecTesa 1 X CMeCU;



10

15

20

25

30

35

C) CMELUNBaHUST MHIPEeAMNEHTOB, 0BeCcneyYeHHbIX Ha CTaausix a) n b), B yCroBusix ¢
HU3KUM YCUINUEM CABUra C NonyyYeHMeEM OUYULLAIOLLErO NPOAYKTA, F4e yKkaszaHHoe
HU3KOEe yCUnue casura o3HayaeT NPUMEHEHNE CMECUTENS POTOPHO-CTaTOPHOroO
TMNa UnNu cMmecuTena C AWCMNEPrupyrowmMM AUCKOM C OKPYXXHOW CKOPOCTbIO
poTtopa unn gucka meHee 40 m/c, npeanoytutensHo oT 5 go 35 wm/c, Gonee

npeanoytutensHo 10 — 30 m/c.

MperMyLecTBOM YKasaHHOrO Marepuana SBMSETCA BO3MOXHOCTb €ro CyLlku C
nonuvonom. Mony4eHHble Cyxre BONokHa 3aTem 6ornee nerko NoBTOPHO AUCTEPrMpyTCS
C NPUMEHEHNEM OTHOCUTENbHO HU3KOTO YCUMWSA CABUra Ansi BOCCTAHOBIIEHWSI €ro

MOSTHOW CTPYKTYPUPYHOLLEN CNOCOBHOCTI.

Monuwonel pacnpeaeneHbl Mexay dubpunnamn, ynyywas BOCCTAHOBMNEHUE
aednbpupoBaHHbix hmnbpunn, cogepxxawmx Bnnote Ao 20 macc. % Boabl OT obLien
mMaccbl pubpunn, Npy CMeLLMBaHUM C BOAHON hason. ITo obecneymBaeT ynyylleHHoe
CTPYKTYpPUPOBaHME Npy CMELLMBAHMM C BOAHOW (ha3on Npu HU3KOM yCUnum casura. 3to
MO3BOMSET WUCMONb30BaTb B MPOLECCEe MONMyYEHUS CTPYKTYPUPOBAHHOW >KUAKOM
KOMMo3nLmm 060pyL0BaHMS C HA3KMM YCUINTMEM CABUra, YTO AenaeT NPoLecc NomnyyveHuns

ewle 6onee ahheKTUBHBIM.

Moapo6Hoe onucaHue

Jlto6or NpM3HaK KOHKPETHOrO BapmaHTa peanunsaymm HacTosALWEero n3obpeTeHnss MoXeT
ObITb NCNOMb30BaH B NIOOOM 4pPYroM BapuaHTe peannsayumn HacTosILLEro n3obpeTeHuns.
Mpeanonaraetcs, 4YTO CNOBO «COAEPXalMn» O3HA4YaeT «BKMYaOLWMA», HO He
o0s13aTenbHO O3Ha4YaeT «COCTOALMA U3» UMK «COCTaBMEHHbIAN U3». VHbIMK CrioBamu,
NepEeYNCnEHHbIE CTaAUN UNN ONUUN He AOMKHbI ObiTb ucyepnbiBarowmmmn. Cneayet
OTMETUTb, 4YTO MPUMEPbLI, HWKE MPUBELEHHbIE B OMUWCAHUKW, NPefHasHa4vYeHbl ANS
MOSICHEHMSI HACTOALLEro M3obpeTeHnss U He npejHasHadeHbl ANA  OrpaHuYeHus
n306peTeHnsa HenoCcpeACTBEHHO NPMBEAEHHBIMY NpUMEpamMun. Bce maccoBble NpoOLEHThI
(macc. %) npuBeAeHbl N3 pacyeTa Ha KOHEYHYI0 MacCy KOMMO3ULMK, €CrN HE yKasaHo
MHoe. AHanoruyHbim obpasom, BCe OObeMHbIE MNpoueHTbl (06. %) npuBeaeHbl U3
pacyeTa Ha KOHEYHbIN 06BbEM KOMMO3ULUN, ECNIN HE yKa3aHO MHOE. 3a UCKMOYEHNEM
NPUMEPOB N CPABHUTENbHbLIX 3KCNEPUMEHTOB UMW Cry4Yaes, Korga SiBHO yKasaHo MHOe,

BCe 4MUCNOBble 3Ha4YeHUA B HaCTOoALUEM OMNMUCaHUK, XapaKTepusyrLlne Konun4yecrtea
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mMaTtepvana wnm ycrioBusi peakumn, usMYeckme CBOWCTBA Marepuanos wwunu
NPUMEHEHWE, CnegyeT NoOHMMaTh Kak MOANMULNPOBAHHbIE CIIOBOM «NPUMEpPHO». Ecnu
He yKasaHO MHOE, YNCNOBbIE ANana3oHbl, BbIPKEHHbIE B hopMaTe «oT X 40 y» cneayeT
NMOHUMAaTb Kak BKroYarowme x u y. Koraa ans KOHKPETHOrO NpusHaka yka3aHo HECKOMbKO
NpeanoYTUTENbHBIX AMana3oHOB B hopMaTe «OT X 40 Y», MOHATHO, YTO BCE AManasoHbl,
coyeTalme pasnMYHble KOHEYHblE 3HAYeHUs, Takke BKMOYEHbI B HaCTosLee
nsobpeteHune. [lna yenen HacTosLwero nsobpeTeHns Temneparypa okpyKaroLien cpeabl

(v KOMHaTHaga) onpeaeneHa kak Temneparypa npumepHo 20 rpagycos Llenbcus.

Komnosuumsa
MpeanoytutensHO AednbpupoBaHHbiA MaTepuan MnepBUYHON KNETOUYHOM CTEHKM

coaepXnT BNnoTb Ao 15 macc. %, 6onee npeanoyTUTENbHO BNNOTh 40 12 macc. %, ewe
6onee npegnoutuTeEnbHO BNNOTb A0 10 macc. %, n ewe 6onee npeanoOYTUTENBHO

BMNMOTb 40 8 Macc. % BoAbl N3 pacyeTa Ha obLlyto maccy pmnbpwunn.

CooTBETCTBEHHO, AePUOPNPOBAHHBLIN Matepuan NePBUYHON KNETOUYHON CTEHKN MOXET
HeobA3aTenbHO cogepkaTb (Hanpumep, B MHKaNCynMpoBaHHOM BUAE) BOAY, AaXKe Korga
OH OCTaeTcsi A0CTaTovHO cyxum. [MpeanoytTuTensHo aedundpupoBaHHbIM MaTepuan
NEepPBUYHON KIETOYHOW CTEHKN B KOMMO3WLMM COMMacHO HacTosiemy n3obpeTeHuto
coaepxut BnnoTb Ao 20 macc. %, npeanoYtTuTensHo BANotTh 4o 15 macc. %, 6onee
npeanoYTUTENBLHO BNOTL A0 12 macc. %, ewe 6onee npeanoYTUTENbHO BANOTL 40 10
macc. %, u ewe 6Gonee npeanoduTUTENBHO BMNOTb A0 8 mMmacc. % BOAbI,
npeanoYTUTENBHO U3 pacyeTa Ha obuwyto maccy pubpunn, Hanpumep ot 0,01 go 20
macc. %, npegnoytutensHo ot 0,01 go 15 macc. %, 6onee npeanoytutensHo ot 0,01
4o 12 macc. %, ewe 6onee npeanoututensHo ot 0,01 go 10 macc. %, u ewe Gonee
npeanoututensHo ot 0,01 1o 8 macc. % BOAbI, NPEANOYTUTENBHO N3 pacyeTa Ha O0LLyIo

maccy nbpunn.

MaTepuan nepBUYHOW KNETOYHOW CTEHKMN

B uenom, matepuan MEpPBUYHOM KIMETOMHOM CTEHKM, Kak MNpaBUNoO, COAEPXKUT
MUKPOPUOPUNIbI LENMNoNo3sbl, NEKTUH U, BO MHOTMX Criyyasax, nUrHuH. OH oTnnyaerca
OT KINETO4YHbIX CTEHOK rPUBOB (OCHOBOM KOTOPbIX SAIBMSIETCH XUTUH) N BaKTEpUiA, OCHOBOW
KOTOPbIX SIBNSIETCA NENTUAOTMUKaH. [TepBUYHbIE KNETOYHbIE CTEHKM pacTEHUIN coaepKaT
NWMHWUH TOMbKO B MarbIX KONMUYECTBAxX UMM He coaepxart ero BoBce. Marepwan

NePBUYHON KNETOYHOW CTEHKN COrMacHO HacTosiLeMY M300PETEHNIO MOXKET CoaepKaTb



10

15

20

25

30

35

HEMHOrO NUIHUHA, NPeanoYTUTENBHO UuBNNoTb A0 10 macc. % u3 pacuyeta Ha obLlee
KONMMYEeCTBO Marepuana KNneToudHON CTEeHKM 1 Bonee npegnoyTUTENbHO HE COAEPXUT
CYLLECTBEHHbIX KONMNYECTB NMUrHNPULMPOBaHHON TKaHW. Ewle 6onee npeanouTuTensHo
mMaTepuan NePBUYHON KMNETKM COCTOUT NO CYLLECTBY U3 HENMUTHUPULMPOBAHHOMW TKaHMW,
Kak 9TO noHumanocb 6Obl  cneynanuctom B obnactu 6Buonormm  pacTeHun.
MpeanoytntensHO No MeHbwen mepe 50 macc. %, BGonee npeanoyYTUTENBLHO Mo
MeHbLEeNn mepe 75 macc. %, ewe Gonee npeanoyvTUTENBHO MO MeHbLen mepe 90
Macc. % marepvana MnepBUYHON KNETOYHOM CTEHKM MOMYYEHO U3 MapeHXMmarnbHOW
TKaHW pacTteHun. ICTOYHMKOM napeHXMMarbHbIX KNETOK pacTeHUN MOXET ObiTb ntoboe
pacTeHne, KOTOPOE COAEPXKUT NapeHXMMarnbHble KIMETKU pacTeHur, cogepkalyme
LLenntono3HbIN CKeneT.

MpeanoyTUTENBbHO MaTepuan MnepPBUYHOM KINETOYHOW CTEHKW BKMIOYaeT martepuwan
NEPBUYHON KNETOYHOW CTEHKW, MONYyYEHHbIN 13 (NPeAnoYTUTENBHO NapeHXMManbHON
TKaHW) NNogOB, KOPHEN, NYKOBUL, KNyOHEN, CeMsiH, NNCTbEB N UX kKOMOMHaumKn, Gonee
NPEeANOYTUTENBHO OH MOMNYYeH W3 MNMNOAOB LMTPYCOBbIX, MMOAOB TOMaTa, MNogoB
nepcuka, nnogoB TbIkBbl, NMOAOB KMBW, NNogoB sb6noka, NnogOB MaHro, caxapHow
CBEKIbl, KOPHSA CBEKIbl, penbl, NacTepHaka, KyKypy3bl, OBCa, MLUIEHMLbI, ropoxa u ux
KoMOMHauuni; 1 elje Bonee npegnoYTUTENbLHO OH MOMYyYEH U3 MNOAOB LUTPYCOBBIX,
nnogoB Tomata M ux kombuHauun. Haubonee npeanoyTUTENbHbIM WUCTOYHUKOM
NMEPBUYHOrO MaTepuana KneTOYHOW CTEHKM SBRSIOTCS  Mnogbl  LUTPYCOBbIX
(NpegnouTMTENbHO  MX  NapeHxumanbHas  TkaHb). CeMencTBo  LMTPYCOBbIX
npeacrasnsaetT cobon Oonbluoe U pasHoOOpasHOe CEeMEWCTBO LBETYLUMX PaCTEHUNA.
O6Wue pasHOBMAHOCTM LMUTPYCOBbLIX BKMKOYAKOT anenbCuHbl, Criagkue anenbCuHbl,
KNEMEHTUHbI, KyMKBaTbl, MaHAapwuHbl (tangerines), TaHXeno, MaHgapuHbl cauyma,
MaHgapuHbl (mandarins), rperndpyTbl, UJUTPOHbI, NOMENO, NTMMOHbI, HeoBpaboTaHHbIe

NMMOHBI, NanmMbl 1 nanmbl nnym (leech limes).

MaTepuan nepBn4HOM KNETOYHOWN CTEHKN nepes aedhnbpupoBaHnem NpeanovTUTENbHO
noggepraloT npegBaputencHon  obpaboTke B HEcKonbko  ctagun.  Takas
npeasaputenoHaa obpaboTka npegnoyTUTENBHO BKMAKOYAET oaHy unn Gonee cragum
HarpesaHus, Bapku (cooking), NPoMbIBKM, o4MCTKM (refining), aenektnHmsaumm; n Gonee
NPeanoYTUTENbHO  BKMIOYAET  CTaguMyM  NPOMbIBKM — Wunn  LEeneKTUHM3auuu.
MpeanoYTUTENBHO «Marepuan NePBUYHON KNETOYHOW CTEHKU» npeactaBnaet coboun
MaTepman NepBUYHON KITETOYHOWM CTEHKN, N3 KOTOPOro yaaneHo 60nbLUMHCTBO (TO eCTb

bonee 50 macc. %) BCex pacTBOPMMbIX B BOAE KOMMOHEHTOB, MNPEeAnOYTUTENBHO
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yZaneHbl No CyLWeCcTBY BCE pacTBOPUMbIE B BOAE KOMMOHEHTbI. PacTBopumble B BOAE
KOMMOHEHTbI NPeACTaBnAlT COBOM KOMMOHEHTbI, KOTOPbIE MOryT ObiTb yAarneHbl NyTem
npomMbIBKM Bogon npu Temnepatype 20 rpagycoB Llenbcusa. [MpegnoyTuTenbHO
WUCTOYHMKOM MaTepuana NepBUYHOW KMNETOYHOM CTEHKU SBMSIETCA MPOMbITas nacra
(paste) nnn nynena (pulp). Mx moxHo nprnobpectun B komnaHun Herbafood (Citrus fiber
AQ + N).

KneTouHble CTEHKM pacTeHud, B YaCTHOCTU B MNapeHXUManbHOW TKaHW, Kpome
MUKPOUOPUNN LEnmonosbl CoagepXar remmuenntonossl U nektnH. OaHako marepuan
NEePBUYHON KNETOUHOW CTEHKM HE oba3aTenbHO AOMKEH COoAepXaTb reMuuennonosy
wvnn nektnH. [emuyennionosa wmoxeT ObiTb  (4acTMYHO)  yganeHa npwu
nonyveHmn/npegsaputenoHon obpaboTke maTtepmana nNnepBUHHON KNETOYHOW CTEHKMW.
MpeanoYTUTENBHO MaTepman NEPBUYHON KNETOYHOW CTEHKM COAEPXUT BNNOTb 40 40
macc. %, 6onee npeanoytutensHo Bnnote Ao 30 wmacc. %, ewe 6Gonee
npeanoyTuTenbHO BNNoTh A0 20 macc. %, un ewe 6onee npeanoYTUTENBLHO BNNOTb A0 5
Macc. % remuuennionos u3 pacyerta Ha obLyyo Maccy Cyxoro maTtepuana nepsu4HoOn
KNETOYHOWN CTEHKN. AHANOrMYHbIM 06pa3oM NEKTUH MOXET BbITb (YaCTMYHO) yaaneH npu
nonyyeHun/npeaBapuTensHon obpaboTke marepuana nepBUYHON KNETOYHOW CTEHKMW.
MpeanoYTUTENLHO MaTepuan NePBUYHON KIETOYHOWN CTEHKU COAEepXUT BnnoTb 40 30
macc. %, 0Oonee npeanodTUTENBHO BMNOTL A0 25 wmacc. %, ewe ©Oonee
npeanoYTUTENBLHO BNOTb 40 20 macc. %, u ewle 6onee npegnoyTUTENbHO BNOTh 40 5
mMacc. % nekTuHa u3 pacyeTa Ha OOyl Maccy Cyxoro marepuana nepBUYHON

KNEeTOYHOW CTEHKMW.
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Mukpodnbpunnbl LENNonossl

Mukpopnbpunnbel LUEnniono3bl XOPOLWO WU3BECTHbI B AaHHOM OOnactm TEXHUKW.
TunuyHele mMukpothubpunnel, kak npasuno, cogepxat ot 20 o 50 BbINPAMMIEHHbIX
nonMmepHbIx uenen 6eta-1-4-rnoko3bl. B HaTMBHOM maTepumane nepBUYHON KINETOUHON
CTEHKM MUKPOhnB pynnbl Lennonosbl MOryT ObiTb (HACTUYHO) NPUCYTCTBOBATL B hopme

arperaroB, COCTaBMSAOLYMX KNETOYHYIO CTEHKY.

MpeanoyTUTENBHO MaTtepuan NePBUYHON KMETOYHOW CTEHKM COrMacHO HacTosemy
N300pETEHNIO COAEPKUT NO MeHbLUEN mepe 50 macc. %, 6onee NpeanoYTUTENBHO NO
MeHbLen mepe 60 macc. %, ewe 6onee NpefnoOYTUTENBHO MO MeHbLen mepe 70
macc. %, ewje bonee npeanodTUTENBHO NO MeHbLLEn mepe 80 macc. %, u ewe 6onee
NpPeanoYTUTENbHO MO MeHblen mepe 90 macc. % MukpodubpUnn Lennonosbl n3
pacyeta Ha obLlyl0 Maccy Cyxoro marepuana nepBMYHON KNETOYHOW CTeHkW. Eule
fonee npeanoyTUTENBHO Marepuan nepPBUYHON KMETOYHOM CTEHKM COCTOUT Mo

CYLLECTBY 13 MUKPOUGPMN LIENMonosbl.

MaccoBbI NPOLEHT MUKPONBpUnI LUennonosbl B Marepuane nepBuYHON KNeTOYHON
CTEHKM NPeanovYTUTENbHO  MOBLILWAKT NyTeM  yAaneHus  pacTBOPUMbBIX U
HepacTBOpUMbIX caxapoB, Oenka, nonucaxapugos, pPacTBOPMMbIX B Macrne macen,
BOCKOB U (PUTOXMMUYECKUX BELLUECTB (Hanpumep, KapoTUHOMAOB, NMKOMMHa). 3TO
nogxoaawmm obpasom gocturaetcs Gnarogaps NPUMEHEHMIO M3BECTHbIX METOAMK,
BKkNiovass obpesky maTepuana KrieTovyHOM CTEeHkW, Bapky (cooking), npombiBKY,

LEeHTpUYrMpoBaHue, eKaHTaUmIo U CYLLIKY, XOPOLLO U3BECTHbIE CneyuarnmcTy.

Komnosnymna cornacHo HacTosilemy W300peTeHnto cogepXut aedubpupoBaHHbIN
mMaTepuan KNeTOMHOM CTEHKW, TO €CTb MMKPOMMOPUMnbl LENmonosbl, KOTOpble
NPUCYTCTBYIOT B MNEPBUYHOM KMNETOYHOW CTEHKE MO MEHbLIEN Mepe YacTUYHO
pacnyTaHHbIMW,  MPEeAnoYTUTENBbHO  6e3  CYLEeCTBEHHONO  MX  paspyLUEHus.
MpeanoyTUTENBHO CPEAHSA ANMHA MMKPOMUOPUN Lennonosbl B 4ednubpnpoBaHHOM
mMatepuane nepBUYHOM KIETOYHOW CTEHKM coctaBndeTr Oonee 1 mukpomeTpa wn

npeanoyvTUTensHo 6onee 5 MUKPOMETPOB.

MpeanoYTnTensHO Mo MeHbLen Mmepe 80 macc. % MUKpoubpUnn Lenmnionosbl MMET
anametp meHee 50 Hm, Oonee npepgnodTuUTEnbHO MeHee 40 HM, ewe 6Gonee

npeanouTuTensHo MmeHee 30 HM, ewle Gonee NpeanoYTUTENBHO MeHee 20 HM, 1 elle
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6onee npeanoututensHo MeHee 10 HM. [duametp mukpodmbpunn onpesensioT
cneaywmm cnocobom ¢ NPUMEHEHNEM TPAHCMNCCUOHHOW 3NTEKTPOHHON MUKPOCKOMUM
(TGM) B cooTBeTcTBUM C nyBnukaywen D. Harris et. al. Tools for Cellulose Analysis in
Plant Cell Walls Plant Physiology, 2010(153), 420. B u4acTHOCTW, AWUCNepcuto
pPacTUTENBHOrO UCTOYHMKA, Goratoro marepuanom MEPBUYHOWN KIMETOYHOW CTEHKMU,
pa3baBnalT AUCTUNNUPOBAHHOW BOAOW C MOIyYEHWEM TOHKOro cros. YkasaHHble
AUCnepcun 3aTtem BU3YanusvpyroT Npu UCNONb3OBaHUM MOKPbLITLIX MIEHKOW yrnepoja
mMeaHbix ceTok 300 mew ana TOM (Agar Scientific) ¢ npumeHeHnem TPaHCMUCCUOHHOTO
anekTpoHHoro mukpockona Tecnai 20 (FEI Company), paboTatoLero npu HanpsXeHum
200 kB. [Ons ycuneHus  KOHTpacta un3obpaxeHuss Mexay  OTAENbHbIMU
MUkpodubpunnamm AnNs HEeratMBHOIO OKpaluMBaHWA UCNONb3YT 2 % pacTeBop
hochopHoBONbGOpamoBon KMCnoTel ¢ pH 5,2. [1ns npoBeAeHUa aHanusa ceTkn ans
TOM € nomeLLeHHbIMW Ha HUX BONOKHaMM MHKYBUpPYIOT € 2% ¢hocdopHOBONbMPaMOBOM

KMCNOTOW 1 nocne yaaneHua n30bITKa XMAKOCTM cywlaTt Ha Bo3ayxe.

Mukpodnbpunnbl Lennono3sbl COrMacHO HacTosALWeEMY N300peTEHNIO NPEANOUYTUTENBHO
UMEIOT CPEAHIO CTEMNEHb KpUCTannnMYHOCTN MmeHee 50%. MNpeanouTuTenbHO cpeaHsas
CTENEeHb KPUCTanMMYHOCTU LENmionosbl B MUKpomnbpunnax coctaenseTr BMAAOTb A0
40%, Oonee npeanoyTUTENbHO BMAMNOTH 40 35% u gaxe Gonee npeanoyTUTENbHO

BnnoTb A0 30%.

B Tabnuue 1 npeacraBneHa cpeaHss CTeNeHb KPUCTaNMMYHOCTU TUMMYHBIX UCTOYHUKOB
MUKpohmbpunn uyenntonosbl. Kak nokasaHo B Tabnuvue, uenntonosa B marepuane
NEepPBUYHON KMNETOYHOW CTEHKW, MOMYYEHHOM W3 MaPEeHXMMAanbHOW TKaHU pacTeHun,

MMEET CTEeMNeHb KpUcTanMyHocTn meHee 50 macc. %.

Tabnuua 1: CpeaHdaa cTeneHb KPpUCTannnMYyHOCTU Lennonosbl (Bce nonmmopdsl

Lennonosb! I)

McToYHUK CpepgHsasa cTeneHb

KpUuctarmnmm4yHocTtu (%)

BonokHa TomaTa 32

BonokHa yutpycosbix (Citrus 29
Fiber AQ+N)
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Nata de Coco 74
Xnornok 72
BonokHa gpeBecHoun nynbnbl 61
(Meadwestvaco)

BornokHa caxapHoun CBeKIbI 21
(Nordix Fibrex)

BonokHa PEA (PF200vitacel) 42
BonokHa osca (780 Sunopta) 43
KykypysHas wenyxa (Z-trim) 48
BonokHa caxapHoro TpoCTHUKa 49
(Ultracel)

CpeaHioo CTeneHb KpUCTanmnuM4yHOCTU OnpeaensitoT B COOTBETCTBUM CO CreayloLmm
cnocobom, MCMonb3ysi LUMPOKOYronbHOE paccesiHue peHTreHoBckux nyyden (WAXS)
cornacHo cnegywowemy npotokony. WM3amepeHus nposBogunyn Ha PEHTreHOBCKOM
andpakrometpe Bruker D8 Discover ¢ GADDS (General Area Detector Diffraction
System) (Bruker-AXS, Delft, NL) (Ne naptum: 882-014900, cepuinHbin Ne: 02-826) B
TeTta/teta KoHdurypaumn. Mcnonb3yloT MeaHbln aHohd, W BbiOupaioT K-anbda
nanyyeHme ¢ anuvHon BONHbl 0,15418 HM. Wcnomb3yemble HacTpowmkm npubopa

npueeaeHbl B Tabnuue 2.

Tabnuua 2: Hactponku npubopa D8 Discover anga unsmepeHun WAXS

26 (9 - 42°)
Tera 1 10,000
Teta 2 10,000 / 25,000

HanpsxeHne cmewlenuns | 40/ 40

ana pgertekropa (KB/mMA)

Bpewms (¢) 300
Konnumatop (Mm) 0,3
PaccrosHune ansa 25

aetekropa (cm)

Tpybuarbin aHog, Cu

CpeaHtolo CTeneHb KPUCTanNNMYHOCTU (Xc¢) paccymTbIBaOT MO CriefyoLemy ypaBHeHUHO:



10

15

20

25

30

12

[Inowmaae kpucTananiueckom ¢asbl
Xc (%) = — — * 100%
[Inomasb KpUcTaNIM4YecKor + aMmopdHOH daszbl

Mnowaan nuHUA gudpakymm KpucTannmyeckon dpasbel OTAENANM OT nnowagm

amopHon hasbl ¢ NOMOLLLIO NporpammHoro obecnedeHuns Bruker EVA (Bepcus 12.0).

MpeanoyTuTENBLHO BONOKHA NpeacTasnsalT cobon aedumbpupoBaHHblE BOMOKHA
UUTPYCOBbIX, B  KOTOPbIX  OTCYTCTBYIOT  WHTaKTHble  KMNETOYHbIE  CTEHKMW.
MpeanoyTUTENbHBLIE Marepuarnbl, U3 KOTOPbIX NONyYaT AedrnbpupoBaHHbIE BOMOKHA
LUTPYCOBbIX, BblIOpaHbl U3 LENbHOW KOXYPbl LUTPYCOBbIX, (MOMHOCTBIO UMN YaCTUYHO)
AENEKTUHN3MPOBAHHON KOXYPbl LIMTPYCOBbIX MMM AOCTYMHbLIX B NPOAKE CYXUX UMK
CYCNeHANPOBaHHbLIX BOMOKOH. peanoYTUTenbHbIMU ABMNSAIOTCS BOSOKHA, MOMyYeHHbIe
M3 KOXYpbl LWUTPYCOBbIX, CO cneaywowmmm dusmndecknmmn csonctsamm: 100%
cobcTBeHHOro cycnernguposanns 0,3% teepabix Bewects B 0,1 n BOAbI NPy KOMHATHOW
Temnepartype, 1 3HadeHne nnato G’ npu cogepxxaHumn Teepabix sewects 0,3% — 1-5Ma,

3HaveHme nnato G’ npu cogepxaHnm TBepAbIx Bewects 1,7% — 800-1500 MNa.

B npeanoytuUTENnbHOM BapuaHTe peanusauvMu  BOMOKHa MPeACTaBnsalT  cobou

aKTUBUPOBAHHbIE BONOKHA LUUTPYCOBbIX, obnaparowme cneayrowumm
XapakTepuCTUKamm:
0] CNOCOBHOCTL K CaMOCyCrneHAMPOBaHMIO (OnpejeneHHas B NpUCyTCTBUN

rmuuepuHa npu cogepxaHmm cyxoro BonokHa 0,1 macc. % nocne
ancnepruposaHns co ckopocTtbio 8000 06./MuH B TeueHne 10 MuHyT) 45-58%
n
(i) G’ (onpeaeneHHbIn B NPUCYTCTBUWM MNULEPUHA MPU COAEPXKaHUM CyXOro

BonokHa 2,0 macc. % npu gucneprmposaHum co ckopocTbio 8000 o6/mMuH B
TeueHne 10 MUHYT, NPU 3TOM coaepxaHue rnuyepuHa coctasnset 10-40
macc. %) 600-1200 MMa;

NPUYEM YKasaHHbIE U3MEPEHUSA NapamMeTpoB, YKasaHHbIX Bbile B (i) u (i), NpoBOASAT, Kak

yKasaHoO B NaTeHTHON 3asaBke EP15178987.2.

[NMonwuonsl
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Monuonbl npeacTaBnsalT CobBOM ChMPTbI, CoaepXKawime Heckonbko (To ectb Bonee
OZAHOW) TMAPOKCUIIbHBIX Fpynn. Monnonsl MOryT NpeacTaBnaTe COO0M MOHOMEPHbIE U

nonMmMepHbie NONNOIbI. I'Ipep,nhoMTeano nonnonbl ABNAKTCA MOHOMEPHbIMU.

MNpumepamn SBNAOTCA CaxapHble ChuPTbl, Takne kak copbuton wunu caxaposa.
MpeanoYTUTENBLHO NONUOM MMEET MOMEKYNSPHYIO Maccy Bnnotb 40 400 MW n Gonee
NpeanoyTUTENbHO BbIOPaH M3 rMuuepuHa, AUrMUUEPUHA, MOHOMPOMUNEHTNINKONS,
ANNPONUIEHTNINKONS, 3TUMEHINIUKONA U NONUATUINEHrNnKons, copbuTona, caxaposbl U
nx cmecn, Haubornee npeanoduTUTENBLHO OH BbIOpaH M3 rnuuepuHa, copbutona,
caxaposbl U ux cmecun. Ewe 6Gonee npeanoyTUTENbHBIMA MONUITUNEHTINKONAMU

ABNAKOTCA AN3ITUNEHITINKONb N TPU3TUNEHTTINKOIb.

MpeanoYTUTENBHO NONUONbI cogepxar oT 2 Ao 50, 6onee npeanoYTUTENBHO OT 2 40
20, ewe 6onee npeanoytutensHo ot 2 fo 10, ewe 6onee npeanoYTUTENBLHO OT 2 40 5,

1 ele H6onee NpegnoYTUTENBHO 2 MTMAPOKCUMbHBIE TPYMMbI.

Monuon pacnpeaenseTca mexay ubpunnamn, UCnonb3yembiMM B OYULLAKOLLMX
KOMMO3ULUMAX COrMacHo HacToswemy usobpeTeHuto. Tawke B KOMMO3ULMK

HeobA3aTeNbHO MOXET NPUCYTCTBOBaTb AOMOMNHUTENbHbLIN NOMNON.

B npeanouytutensHOM BapuaHTe peanusauyuMu MNOonvon, PacnpeaeneHHbIn MeXay
dubpunnamm, MUCNONb3yeMbIMA B HaCTOSILLEM W300peTeHun, npeacTaBnsder cobou
FMULEPVH, KOTOPbIN Hanbonee NpegnoYTUTENBHO NPUCYTCTBYET B konnyectee oT 10 go

40 macc. % n3 pacyeTa Ha obLLy0 Maccy cyxux pmnbpunn.

B uacTtHocTW, Obino OOHapyXeHO, YTO MPUMEHEHME MOMMONOB B KONMUYECTBE MO
MeHblen mepe 15 macc. % ot obwen maccbl cyxux pubpunn obecneumsano

AONOMHUTENbHOE YryYLlEeHNe BOCCTAHOBMNEHUS CTPYKTYPUPYIOLLEN CNOCOBHOCTH.

Mog TEepMMHOM «pacnpegeneHHbin Mexay ubpunnamm» B HacTOSLLEM OnucaHum
MOHUMAIOT, YTO MONMNOIbI HAXOAATCS B KOHTAKTE C MO MEHbLUEN Mepe YacTbio nroLjaan
NOBEPXHOCTU MMKPObMBpMnN Lennonossl. Bbino HeoxuaaHHo OBHapyKeHo, 4TO
NPUCYTCTBUE YyKasaHHbIX NOMMONOB, pacnpeseneHHbIX Mexay hubpunnamm, cCHUXaeT
3Hepruto/ycunue casura, Heobxogumble Ana  AedubpupoBaHHOro Marepuana,

cogepxawero Bnnotb Ao 20 macc. % Boabl M3 pacyeTa Ha OOy MacCy Cyxmx
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unbpwunn, 4nsi BOCCTAHOBIEHWSI €0 CTPYKTYPUPYIOLLEN CNOCOBHOCTM NPY CMELLMBAHUN

C BOLHOW Cpenon.

MpeanoytutensHo  obwee  KOMMYECTBO  MNONMONOB  (BKMOYas  NOMUONBI,
pacnpefeneHHble MeXay BONOKHamm n nobon HeobsizaTenbHbIA AOMONHUTENBHbIN
Nonvomn) B OYULLAOWEN KOMMO3WLUMK ANSi BONOC COCTaBMsAeT No MeHbLien mepe 10
Macc. % M3 pacyeTta Ha Maccy Cyxoro marepuana nepBUYHOM KNETOYHOW CTEHKU B
KOHEYHOM KOMMO3MLMM COrNacHO HacTosLweMy n3obpeTteHuto, 6onee npesnoyYTUTENbHO

ot 15 go 1000 macc. %, ewje 6onee npegnoutuTensHo — ot 20 go 500 macc. %.

MpeanoYTUTENBHO KONMMYECTBO NOMNMONOoB, A00aBNAEMbIX B OYMLLAIOLLYIO KOMMO3ULUIO,
BKITIOYasA MONNOMbI, OKa3bIBaAOLMECH B OYMLLAIOLLEN koMno3vuymm npu gobasneHuu
KOMMO3MLUMM COrMacHO HacTosILEMY W30OPETEHWUO, M AOMNOMHUTENbHbIE MOMUONbI,
pobaBnsgemble HENOCPeACTBEHHO B OYMLLAIOLLYIO KOMMO3ULUIO, COCTaBnseT no
MeHbwen wmepe 0,001%, npeagnoututensHo ot 0,0015% po 10%, OGonee
npegnoututensHo ot 0,002% fo 5 macc. % 13 pacyeTta Ha oLy Maccy ouuLatoLLEeEn

KOMNOo3nyunu.

Moaxogsiee KOMMYECTBO MPUCYTCTBYIOWMX MOMMONIOB, pacnpefeneHHbiX MeXay
dubpunnamun, coctasnset ot 0,001 go 0,05 macc. % m3 pacyeta Ha obLlylo maccy
KOMMO3MLMK, @ NOAXOASLLEE KONUYECTBO NBoro Heoba3aTenbHOro 4ONONHUTENBHOrO
nonuona, KOTopbIn He pacnpeaeneH BHyTpu dubpunn, coctasnsetr ot 0,15 go 10
macc. %, npeanodtutensHo ot 0,25 ao 5 macc. %, Hanbonee npegnodTutTensHo ot 0,5

40 3 macc. % u3 pacyeta Ha obLLYyI0 Maccy KOMMO3ULUN.

Monnonbl cormacHO HacTosAWEMY M300pEeTeHMIo  NPEeAnoYvYTUTENBHO  ABNSAKOTCH
pacTBOpMMbIMM B BOAeE. OTO obecneumBacT ynyylLEHHOE pacnpegeneHne Mexay
dunbpunnamm, 4To B CBOK oO4vepeab obecneumBaeT yYnNyuylEHHOE BOCCTaHOBMEHME
CTPYKTYpupyroLen cnocobHocTn. bonee npeanoyTuTensHO OHM PacTBOPUMbI B BOAE B
KoHUeHTpauun 0,2 macc. %, ewe 6onee npegnoyTUTENBHO B KOHUeHTpauum 0,5
macc. %, ewle 6onee npegnoyTUTENBLHO B KOHUEHTpaumm 1,0 macc. %, n ewe Gonee
nNpeanoYTUTENBHO B KOHUEHTpaumm 2,0 macc. %, onpegensemon B (YACTOW) BoAE npwu

YCINOBUSIX OKpY>KatoLLen cpesbl.
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Cnocob nonyyeHus KoMmnosuumun

Ha cragum a) cnocoba nony4yeHns KOMMO3uLumn COrfiacHO HacTosLWweMy n3obpeTeHmto
Marepuan NepBNYHON KINETOYHOW CTEHKU, coaepalnn MMKponbpunnbl Lennoniossl,
4erbpurpyloT, NpuknaabiBas K HUM AOCTAaTOYHYO MEXaHUYECKYIO 3HEPTMIO (Hanpumep,
ycunve  casura). WCTOYHMK  marepuana MEepBUYHON  KMETOYHOW  CTEHKMU
NpeanoYTUTENBHO He ABNAETCH AePnOpnPOBaHHBIM, OAHAKO MOXET ObITb UCNONb30BaH
n yxe pedpubpupoBaHHbin maTtepuan (OH MOXET ObiTb MpeBpalieH B KOMMO3ULMIO
COornacHo HacroswemMy Wn3obpeTeHuo, COAEePXaLlyro MOonuonbl, pacnpeaeneHHble
mexay dubpunnammn). HegethunbpupoBaHHbIN MaTepuan NepPBUYHON KIETOYHOWN CTEHKN
Kak TakoBon M 6e3 NpUCYTCTBUS MONMMONOB, pacnpefeneHHbiX mMexay ubpunnamu,
JOCTYNeH B MNpoAaxe, Hanpumep B BuAe (IPYKTOBbIX WU OBOLUHbIX MOPE, BOAHOMO
pactsopa Herbacel nntoc BonokHa ynutpycosbix (noctaswmk Herbafoods).

MNoaxoasime meToauku AedmbpupoBaHus M3BECTHbI B AaHHOW 0OMNacTun TEXHUKW.
HedunbpurpoBaHme NpesnouTUTENBHO NPOBOAST C NPUMEHEHMEM 00pPaboTkM C BbICOKMM
ycunuem casura, roMmoreHusauum noj AasneHuemM, kasutauyuu, B3pbisa, ob6paboTkum ¢
yBEMMYEHNEM [AaBNEHUs W CnagoM [AaBfeHusl, KOMMOWAHOrO  U3MENbYeHUs,
WHTEHCUBHOIO CMELUMBaHUS, 3KCTPY3UKM, YNbTPasBYKOBOW 0OpaboTKM, 3IKCTPY3um,
apobneHne un ux komOumHaumm wn Oonee nNPeanoYTUTENbHO C  MPUMEHEHUEM
romMoreHmsaymm noa pAasneHvem. [lpeanouTuTenbHble TOMOreHM3aTopbl BKOYaOT
roMoreHmM3aTopbl BbICOKOro gasneHus npoumssoactsa GEA Niro Soavi of Parma
(UTanunsa), Takme kak cepun NS, unu romoreHmsartopbl cepun Gaulin m Rannie
npounssoactea APV Corporation of Everett, Maccauycetc (CLUA). MNpeanoytutensHoe
AaBreHne Npu NCNonb30BaHMM rOMOreHN3aTopOB BbICOKOrO AaBMNeHUss COCTaBnseT oT
500 6ap po 2000 Gap, 6Gonee npegnoytutenbHo ot 600 Gap pgo 1000 OGap.
MpeanoytuTensHO Ans gedmnbpupoBaHns matepuana nepBMYHON KNETOYHOW CTEHKU,
coaepxawero MMkpombpunnel Lennionosel B 6onee BbICOKNX KOHLUEHTpauusax, ot 5 4o

50 macc. %, NCnonb3yT 3KCTPY3NID, N3MENbYEHNE, 4POBNEHME NN NX KOMOMHaUMIO.

HednbpurposaHne NpoBoAAT B NPUCYTCTBMM BOAHOW cpefbl. [1peanoyTutensHo BogHas
cpena coaepXknT no meHbLuen mepe 50 macc. %, 6onee npeanoYTUTENBHO NO MEHBLUEN
mepe 75 macc. %, n ewe 6onee NnpeanoYTUTENBHO NO MeHbLUEN Mepe 90 macc. % BOAbI.
HedunbpurposaHmne moxeT ObiTb NPOU3BEAEHO B KA4YECTBE YacTu npouecca nonyvyeHns
MaTepuana nepBUYHON KneTodHou cTeHkn. ObpaboTka ¢ uyenbio gedumbpupoBaHus
MoxeT ObiTb OCyLlecTBreHa B BWAE OAHOKpaTHOM o6paboTkM unu B Buae cepun

obpabotok. KonmnyectBO BOAHOW Cpeabl Ha CTaguMuM a) MOXET OTnMYatbCs, HO
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NMPEANOYTUTENBHO OHO SBMNSIETCA TakuM, 4TOObl Monyvanacb >XWAKas CyCrneH3us.
MpeanoYTUTENBHO HA CTaAMM @) OTHOLLEHUE KONMMYECTBA BOAHOW CPeabl K KONMMYECTBY
Martepmana nepBMYHON KNETOYHOW CTEHKM U3 pacyeTa Ha ero Cyxom BeC COCTaBnsieT no
MEHbLUEN Mepe 1, NpeanoYTUTENBHO NO MEHbLUEN Mepe 5, 6onee NpeanoYTUTENBHO OT

10 po 500, n ewe 6onee npegnoututensHo ot 20 go 200.

Ha cragun b) cogepxxaHue Boabl B CMECU, MOSMTYYEHHOW Ha CTaguu a), CHuxawT. B
3aBUCUMOCTM OT APYrux NPUCYTCTBYIOLMX KUAKOCTEN KOHEYHAA KOMMO3ULMSA COrnacHo
HacTodawemMy M3oOpeTeHuo npeacTaBneHa B BUAE NacTbl, CrycTka WM MOPOLLKA,
NpeanoYTUTENbHO B BMAE CrycTka unu nopowka u 6onee npeanoyTUTENbHO B BUAE
nopowka. byaer ouyeBMAHO, YTO CrycTok MOXET ObITb nogxoaswmm obpasom
MOAMMULUMPOBaAH C MOSyYEHNEM MOPOLUKA MyTeM COOTBETCTBYIOLIEro nomona.
MpeanoYTUTENBHO MNOPOLUOK npeacTaBnseT cobon CBOOOAHO TEKYYUA MOPOLLIOK.
CHwKeHne konnyecTsa BoAbl Ha cTagmun b) moxet 6bITb NPOU3BEAEHO C NPUMEHEHNEM
METOAMK, U3BECTHbIX B JAHHON 06NacTn TEXHUKW. [peanoyYTUTENBHO KONUYECTBO BOAbI
CHMXALOT C NPUMEHEHNEM BbliNapMBaHns Wunu punbTpoBaHuS.

B npegnoututenbHom cnocobe nonyvyeHust KOMMO3MLUKM COrfacHo HacToswemy
n3obpeTeHnto nocrne cragun a) u nepes cragven b) aecdomnbpmnpoBaHHbIn mMatepuan
NepBUYHON KNETOYHOW CTEHKN B BOAHOW Cpene NPUBOANAT B KOHTAKT C OpraHUYyeCKuMm
pacTBopuTENEM C MONyYEHNEM OCaXAEHHOM basbl N XKUAKOW pasbl C NOCNEAYIOLMM
OTAENEeHneM ykazaHHOM 0CaxaeHHOM hasbl OT XKUAKON dhasbl C NONyYEHNEM NOMYCYXOoro
cryctka aecdmnbpupoBaHHOro marepuana nepBUHYHON KIETOYHOW CTEHKWU, WUMEHOLLEro
cofepXaHue Cyxoro BeLlecTBa no MmeHbwen mepe 10 macc. % n3 pacyeta Ha maccy
yKkasaHHoro cryctka. [lanee ykasaHHbIA CryCTOK MOXHO AOMNONHUTENLHO 0OpaboTaTh Ha
ctagnun b) kak cmecb. YKasaHHas npeanouTUTEnbHas Cragmsa  ocaXaeHus
gononHutenbHo  obecneumBaeT  ynydyweHue  CnoCOBHOCTM  KOMMO3uumm K

BOCCTaHOBIEHWIO U CTPYKTYPMPOBaHWE BOAHOW hasbl.

MpeanoYTuTEnLHO Ha cTagun a) 400aBnsaT NONMONbI.

MpeanoyTUTENBHO, HanpuMep ANs NOMYYEHUs O4YMLLAIOLEN KOMMO3MLMUM COrfacHo
HacToswemy wu3obpeTeHuto, nocrne cragum b) pobasnarT HeobssaTenbHble
AOMONHUTENbHBIE MHIPEANEHTDI.

Cnocob nonyyeHus oYuLLALLEro NPOAYKTa - CTaaung a)
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Hacrosilee n3obpeTeHne TakkKe OTHOCUTCS K NMPUMEHEHWUIO KOMMO3WLMM COrnacHo
HacTosILeMYy M300PETEHUIO AMNS MONMyYeHUs OuYULLaloLLe KOMMOo3vMuMM Anst BOOC,
copepxaLlen BogHYo dasy, Npy KOTOPOM BO3MOXHO NPUMEHEHME CTauM CMELLUMBaHWS

C HU3KUM ycunmem casura.

MpeanoYTUTENBHO KOMUYECTBO KOMMO3MLUU COrfacHO HacToswemMy W3obpeTeHuto,
gobasnsemoe Ha cTtaguum a) cnocoba NonyyYeHUs ouYULLaLLEero NPoayKTa, CocTasnaer
ot 0,01 go 7,5 macc. % mn3 pacyeta Ha obLyl0 Maccy coaepXaLlerocsi B KOMnosuuum
CyXoro peunbpupoBaHHOro maTtepuana nepBUYHON KNETOYHOW CTEHKM, Coaepallero
Mukpodubpmnnel  yennonosbl.  Konmyectso  gedmbpuposaHHoro  marepuana
KNETOYHOW CTEHKM BbIOMpatoT Takmm obpasom, 4Tobbl 4OCTUYL XKenaemoro agdexTa, u
OHO 3aBUCUT OT popmara KOHEYHOro npoaykra. bonee npeanoYTUTENBHO KONMMYECTBO
pobaesnsemon komnosmuyum coctaenset ot 0,02 pgo 5 wmacc. %, ewe Oonee
npeanoututensHo ot 0,05 go 4 macc. % u3 pacuyeta Ha maccy coaepxaljerocs B
KOMMO3MLMM Cyxoro aedubpupoBaHHOro mMartepuana nepBUYHOM KNETOYHOW CTEHKMU,

coaepxaLlero MUKponGpUnbl Lennmonoss.

MpeanoytuTensHO obLee KONMYecTBo BogHOW dhaskl, obecneunBaemon Ha ctagum a),
coctasnset ot 0,5 o 98 macc. %, 6onee npeagnouTutTensHo oT 1 Ao 95 macc. %, ewe
6onee npeanoututenbHo oT 2,5 go 90 macc. % u3 pacdeta Ha o0yl Maccy

oumLLatoLLero NpoaykTra.

Mpyn BKIIOMEHUM KOMMO3ULUMN COMMAaCHO HacTosAeMy U300PEeTEHUIO KOHEeYHas
ouuwjaowas komnosmums agna somnoc cogepxmt oT 0,01 go 3 macc. %, 6onee
npeanoyututensHo ot 0,02 go 2 macc. %, u ewe 6onee npegnoututensHo ot 0,05 fo
1,5 wmacc. % pedmnbpupoBaHHOro Martepmana nNePBUYHON KIETOYHOW  CTEHKM,
cogepxawero Mukpodubpunnbl LUEnmonosbl, M3 pacdeta Ha obwyl maccy

oumLLatoLLen KOMNO3nuMm ANs BOMOC.

CmelumBaHne VMHrpeaneHToB MoXeT ObiTb NpousBeseHO B nioboM nopsiake Wunum no
yactam. Hanpumep, nepBasi 4yacTb BCEX WHIPELUEHTOB MOXET OblTb CMeluaHa, a
ocTanbHOe NpuMeLLnBatoT BnocneacTsuv. CMeLlMBaHue Ha CTagum a) OCyLLEeCTBSOT C

HU3KAM yCUnnem casura.
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Kak 661110 ykasaHo, 00bI4HO NCMONb30BaHNE CBOWCTB, HAaNpUMEP, LUMTPYCOBbIX BONMOKOH
ANS NOMYYEHNs1 OUYULLAIOLLErO MPOAYKTA C OTIMYHLIMU PEONOrMYECKUMN CBOMCTBaAMM
TpebyeT NpuMeHeHuss obopyfoBaHUs, KOTOPOE AOIMKHO MCMONb30BaTh BbICOKOE UMK
OYEeHb BbLICOKOE YCUMME CcaBWUra npu nonyyYyeHuu npoaykta. Takoe obopygoBaHue
BKITHOY@ET rOMOreHN3aTopbl BbICOKOrO AaBneHns, MUKPOMIIONAN3aTopbl, 3KCTPYAEPbI U
obopyaoBaHue ans ynotpassykoBon obpaboTku. Takoe obopygosaHmne obbl4HO AOPOro
N NpWn ero Ucnonb3oBaHUn TpebyeTcs OTHOCUTENBbHO OOMbLUIOE KOMNMUYECTBO 3HEPTUW.
Takum obpasom, ero npeanodTUTENBbHO HE UCMOMb3oBaTb Ha cragum a) crnocoba
MOMyYeHNs OYULLaIOWLMX MPOAYKTOB, a Bbonee nNpeanoyTUTENBHO — HE MCNONb30BaTh
coscemM. Takum o6pasom, Ha CTagnsx, IKBUBANEHTHbIX CTaauN a), NPEANOYTUTENBHO HE
ucnonb3oBatb OAMH MM Gonee  roMOreHM3aTtopoB  BbICOKOrO  AaBMEHWUS,
MUKPONIONAN3aTopOB, IKCTPYAEPOB, 000PYA0BaHNS AN YNbTPa3BykoBOM 0O6paboTku

UnNn nx KomBuHaymw.

HanpoTus, npumMeHeHne Komnosnymm n cnocoba cornacHo HacTosiLLEMY M30OPETEHMIO
obecneunBaeT NonyyYeHne OouUNLaKWMX MPOAYKTOB MPU HU3KOM YCUNUWM caBura C
ofecrneyeHmemM Tex e UNn Jaxe Nyylmx peonormyeckmx CBONCTB MO CPABHEHWUIO C
NMPUMEHEHNEM U3BECTHbIX W3 YPOBHSA TEXHUKN AePnOpMpPOBaHHbIX BOJOKOH,
cogepxawmx Bnnotb 4o 20 macc. % Boabl (TO ecTb 6e3 pacnpeaeneHHbIX Mexay
ubpunnamm NONMONOB), MOMYYEHHbIX MPU BbLICOKOM ycunum casura. B cnocobe
COrnacHoO HacTtosilemy n3obpeTeHuIo CTaguio a) NPeanoYTUTENbHO OCYLLECTBNSIOT
nyTeM CMELLMBAHNSA MHIPELNEHTOB NPW ONPEAENSEMOM B HACTOSALLEM ONMCAHMN HU3KOM
yCUnun casura, Hanpumep, C MUCMONb3OBaHNEM CMECUTENS POTOP-CTaTOPHOro Tuna,
M3BECTHOrO B JaHHOW obnactu TEeXHWKU (Hanpumep, HO HE OrpaHNYMBasiCb UMM,
nocraensembix komnaHuamm IKA, Ystral n Silverson cmecutenen poTopHO-CTaTOPHOro
TVna), UNn CMecuTenen ¢ 4UCNEPrmpyoLLnUM SUCKOM (Takmx Kak, HO He OrpaHuYMBasnCh
nmmn, guckosble cmecutenn Cowles, noctaBnaemble KOMnaHuen Fryma), C OKpY>KHOW
CKOPOCTbIO poTopa unm gucka meHee 40 m/c, 6onee npegnoyTutensHo ot 5 1o 35 m/c,
ewle 6onee npegnoytuTensHo ot 10 go 30 m/c. [Ana yenen acHoCcTn B cnocobe cornacHo
HacTodawemMy  M300peTeHMi0  BO3MOXHO  MPUMEHEHME  CMECUTENs,,  KOTOpPbIN

obecneunBaTtb BbICOKOE yCUNME CABUra NpU HU3KOWM CKOPOCTM CABUra.

B cnocobe cornacHo Hacrtosiemy M300peTeHuto gpyrne martepuanbl Moryt ObiTb
Heobsi3aTenbHO A00aBneHbl 4O UMW B TEYEHWE AUCMEPTUPOBAHUS  KOMMO3ULMM

COrnacHo HacTosiLemMy U30OpeTEHNIO C HU3KUM YCUNeM caBUra.
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Cnocob nonyyeHus oYuLLaoLLEro NPOAYKTa - cTaauns b)

Ha cragum b) cnocoba nonydeHns ouumwarowlero npogykra COrfmacHo HacTosiwemy
n3obpeteHnio  fo6aBNAT  LOMOMHUTENbHbIE  WHIPEAMEHTbI U NPOBOASAT
nepemeLunBaHne A0 NOMHOro AUCNepPrupoBaHns ¢ NPUMEHEHNEM CNOCOBO0B, N3BECTHbIX

B Ja@HHOW 00nacTu TEXHUKM.
Ounwarowmn NpoayKT COrnacHo HacToAweMy U300peTeHno npecraBnseT cobou

OUYULLAIOWMIA  NPOAYKT ANs BOMOC W MNPEAnoYTUTENBHO npeacTtaBnsdeTr cobon

OouMLLAIOLLNIA NPOAYKT ANS BOMOC.

JononHuTenbHble NHIPEANEHTbI

Ha cragun b) Heob6s3aTenbHO MoryT 6biTb 406aBMeHbI 4ONOMHUTENbHbIE UHIPEANEHTBI.
MpeAnoYTUTENBHO  AOMOMHUTENbHbIE  WHIPEAWEHTbl  MPEeACTaBnsalT  coGoW
WHIPeANEeHTbl, 0ObIYHO NPUCYTCTBYIOLLME B LIENEBOM OYMLLAIOLLEM MPOAYKTE, KOTOpPbIE
M3BECTHbl CMeuyuanucTty B [AaHHOW obnactu TexHUKU. KOnuMyecTBo  Takux
JOMOMHUTENbHBIX UHIPEANEHTOB PAaCCHUTLIBAIOT UCXOASA U3 KOHEYHOW obLlen maccsl

ouMLLaoLLEro NPOAYKTA, ECNN HE YKa3aHO UHOeE.

[ToBEPXHOCTHO-aKTMBHOE BELLIECTBO

Ouunwarowmn npoaykT ANs BOMOC COMMAacHO HacTosAWEMY WU30OPETEHUD COAEPXKUT
oumLlaroLee NOBEPXHOCTHO-aKTMBHOE BeLLecTBO. [OBEPXHOCTHO-aKTUBHbIE BELLECTBA
npeacTaBnsaioT cobon COeaUHEHNS, UMEIoLMEe TMAPOUNBHYIO U MMAPOGOOBHYIO YacTy,
KOTOPbIE CHWKAIOT MOBEPXHOCTHOE HaTSXKEHWE BOAHbIX PaCTBOPOB, B KOTOPbIX OHU
pPacTBOPEHbI. Moa oumLjaLLmnm NOBEPXHOCTHO-AKTUBHbLIM BELLECTBOM
noapasymeBaeTcs MOBEPXHOCTHO-aKTUBHOE BELLECTBO, KOTopoe obecneuyvBaeT
ounwjaolee gencrteme (To0 ecTb MOKLWMA 3dEKT) B OTHOLLEHMU MOBEPXHOCTEWN,
obpabaTbiBaemMbix NPy OCYLLECTBNEHUN NUYHOM MMIMEHbI B Ka4eCTBE YacTu npouecca
MbITbSl, MPEANOYTUTENBHO Bonoc. Ouuwarwme KOMno3vMuyMum ANns BONOC COrnacHo
HacTosawemMy mn3obpeTeHnMio OObIMHO cogepat ogHO unuM  Gonee  ounwaroLmx
MOBEPXHOCTHO-aKTUBHbIX BELLECTB, KOTOPbIE SIBMNSIOTCS KOCMETUYECKA NPUEMMEMbIMA U
NOAXOAALMMU AN MECTHOrO NMPUMEHEHUs Ha Bonocax. Ouuwjarollee noBepxXHOCTHO-
aKTUBHOE BELLECTBO MOXKET ObITb BbIOPaAHO 13 aHUOHHBIX, HEMOHOTEHHBIX, aMPOTEPHbBIX U

LBUTTEPUOHHBIX COEAVHEHNI U NX CMECEN.
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Obuwlee  KONMMYECTBO  MPUCYTCTBYIOLLETO  MOBEPXHOCTHO-AaKTMBHOIO  BellecTBa

coctasnsiet ot 1 go 50 macc. %, 6onee npegnouTUTENBLHO OT 2 40 25 Macc. %.

Ecnn komMnosuuus cornacHo Hactosawemy m3obpeteHmio npegcrasnser cobon
ounLLaIoLWNA NPOAYKT ANSA BOMOC, yKa3daHHas KOMMO3MUUA NPeAnoYTUTENBHO COAEPXKUT
oT 2 po 40%, 6onee npeanouTUTENbHO OT 4 A0 25% 06LWEen MacCbl NOBEPXHOCTHO-
aKTMBHOro BeLyecTBa U3 pacyeTa Ha obLwyro maccy Komnosvuuu. Ecnn npumeHsitoT
CMECb MOBEPXHOCTHO-AKTUBHbIX BELLECTB, KOTOPAs COAEPKUT Kak aHWOHHOE, Tak U
HENOHOreHHOE MOBEPXHOCTHO-aKTMBHbIE BELeCTBa, TO OTHOLUEHME aHWUOHHOro
NMOBEPXHOCTHO-aKTUBHOMO BeLecTBa K HEWOHOrEHHOMY MNOBEPXHOCTHO-AKTUBHOMY
BELLeCTBY nNpeanoututeneHo coctaesndet ot 1:1 go 10:1, 6onee npeanovTUTENBLHO OT

2:1 ao 9:1, Hanbonee npeanouTuTensHo ot 3:1 go 8:1.

OuuLiarLume KOMNOo3nLMKN AN BONOC

KomMnosnuyms cornacHo HacTosiLemy n3obpeTeHnto NpeacTaBnseTr cobor OYMLLAoLLYIO
KOMMO3MLMIO ASS1 BOMNOC.

MpeanoyTUTENBHO OYMLLaloLLEee MOBEPXHOCTHO-aKTMBHOE BELLECTBO BbIOpaHO W3
rpynnbl, COCTOSILLEN U3 naypuncynbdara Hatpus, naypetcynbdara Hatpus (n)30 (rae n
cocraensietr ot 1 go 3), (Ci213) napetcynbara Hatpus, naypuncynbdara aMmMOHus,
naypetcynbdara(n)30 ammoHua (rae n cocrtasnger or 1 po 3), anbda-
oneduHcynbdoHata (obwen dopmynbl R'-CH=CH-SOsM*, rae R' BbiGpaH u3
NMHENHbIX MU PasBETBIMEHHbIX ankKWUMbHbIX FPyNn, cogepxawmx ot 14 go 16 atomos
yrnepoga, n ux cmecen; u M npeacraBnsaetr cobor COnMoBMNM3NPYIOLNIA KaTUOH),
naypuntayparta, kokountaypara, KOKOUNU3eTMoHaTa HaTtpus, naypunacpupkapboHoBom
Kncnotbl, naypunbeTtamHa, kokobeTanHa, kokammgonponmnbeTanHa, kokoamdoaueTara
HaTpws, naypvnamdoaderara HaTpus, naypunrnapoKCUCynTanHa,
KOKOTMApoKCUCynTanHa, naypvnamMuHONpPONUTMAPOKCUCynTamHa,

KOKO@MUHOMPOMUITUAPOKCUCYITanHa U X CMeCen.

MpeanodTUTENBHO CMEeCU JIOObIX @HMOHHbBIX, HEWOHOrE€HHbIX W  ampOTEPHbIX
OUNLLAIOWNX MNOBEPXHOCTHO-AKTUBHbIX BELEeCTB MMEKT OTHOLUEHWE OCHOBHOIO
NMOBEPXHOCTHO-aKTUBHOMO BELLECTBa K AOMOMHUTENbHOMY MOBEPXHOCTHO-AKTMBHOMY
Bewectsy ot 1:1 go 10:1, 6onee npeanoytutensHo oT 2:1 go 9:1, n Hambonee
npeanoytutensHo oT 3:1 Ao 8:1 n3 pacyeta Ha Maccy o4YMLLalroLLEero NOBEPXHOCTHO-

aKTUBHOro BeLlectsa, BKNOYEHHOro B O4YMLLAOLLYHO KOMNO3ULNIO ANnA BOMOC.
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MpeanoYTUTENBHO oOuMLlaLWas KOMMo3uumMsa Ans BOMOC COrMacHo HacToswemy
nsobpeteHnto cogepxmt ot 1 go 50%, npepnoututensHo oT 2 o 40%, Gonee
npeanouTUTENLHO OT 4 A0 25% obLen macchbl NOBEPXHOCTHO-AKTUBHOMO BELLECTBA U3

pacyeTa Ha OBLLy Maccy KOMMO3ULMA.

QuuiiaroLume KoMno3numMm 4ns Bonoc

Ounwjatome KoOMnosuuyum AN BOMOC COMMacHoO HacToswemy M300peTeHuto, Kak
npaBuno, SBMAIOTCS BOAHbIMWU, TO ECTb OHM COAEPKaT BOAY, UMW BOAHbLIA PpacTBOpP, UK

NMOTPOMHYIO XXUAKOKPUCTANNUYECKyto asy B kayeCTBe OCHOBHOIO KOMMOHEHTA.

CooTBeTCTBEHHO, ounarolas koMmno3numnsa anga sonoc dyaetr coaepxatb oT 50 ao
98%, npeanouTutensHo ot 60 g0 92% no macce BOAbl M3 pacyeTa Ha obLUyo Maccy

KOMMo3numnn.

Ounatome KOMNo3nLMn 415 BONOC COrMacHo HACTOosILLIEMY U30BOPETEHUIO, KaK NPaBuIo,
coagepxar ogHo unn 6onee OoYMLLAKLNX NMOBEPXHOCTHO-AKTMBHBLIX BELLECTB, KOTOPbIE
ABMNAOTCA KOCMETUYECKN NPUEMMNEMbIMM U NOAXOASALMM ANSi MECTHOMO NMPUMMEHEHUS Ha
Bonocax. OuuujaroLlee NOBEPXHOCTHO-aKTMBHOE BELLECTBO MOXET OblTb BbiOpaHO n3

AHVOHHbIX, HEMOHOTEHHbIX, aMOTEPHbIX U LIBUTTEPUOHHbIX COEANHEHUIN N UX CMECEN.

ObLee KONUYECTBOOYMLLAIOLLEro NOBEPXHOCTHO-aKTUBHOIO BELLECTBA B O4YMLLAIOLLEN
KOMMO3MUMM ANSA BONOC ANS MPUMEHEHUS B HacTOSALEM M30OpeTEeHUN, Kak npasuro,
coctasnset ot 1 4o 50%, npeanoytuTensHo oT 2 4o 40%, 6onee NpeanoYTUTENbHO OT
4 no 25% obwen maccbl NOBEPXHOCTHO-aKTUBHOIO BELLECTBa U3 pacyeTta Ha obLlyio

Maccy KOMMO3ULUN.

HeorpaHnumnsaome npuUMeEpPbl  OYMLLAIOWMNX  MOBEPXHOCTHO-8KTUBHbIX  BELLECTB
BKITHOYAIOT @HWMOHHbIE O4YMLLALLME NMOBEPXHOCTHO-aKTUBHbIE BELLECTBA, B TOM 4yMcCne
ankmncynedhatel,  ankunadpupcynedartbl, napetcynbdarbl,  ankapuncynbdoHarThbl,
ankmnoneguHcyneoHarThbl, N-ankuncapkosuHarbl, ankundocdarsl,
ankmnadhupdoctaTthl, NOBEPXHOCTHO-AaKTUBHBIE BELLLECTBA HA OCHOBE aLUnaMmmnHOKUCIOT,
ankmnacpupkapOOHOBbIE KUCMNOTbI, auunTaypartbl, auunrnytamarbl, ankunrimyuHaTel N nx
Cconu, B YacTHOCTW, WX HaTPUEBbIE, MarHWEBble, aMMOHWWHbIE W MOHO-, AW- WU
TPUSTAHONMaMUHOBbIE COMWU. ANKWMbHBIE U auurbHbIE TPYMNMbl B NPUBEAEHHOM Bbile

nepevHe, Kak npaewuno, cogepxart oT 8 fo 18, npegnoututensHo ot 10 go 16 atomos
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yrnepoga v MoryT 6biTb HEHaCbILLEHHbIMU. AnKnnadumpcynbdarbl, ankunadgpupdocdarsl
N ankunadupkapboHOBbIE KUCMOTbl U UX Conn MoryT cogepxatb oT 1 o 20 3BeHbEB

3TUNEeHoOKCnAa Unn nponnneHokCcunaa Ha Monekyny.

[pyrve HeorpaHuunsaroLme NpUMEPbI OYMLLIAIOLNX NOBEPXHOCTHO-AKTUBHbIX BELLECTB
MOryT BKNOYaTb HEWMOHOrEHHbIE O4MLLAOLME MOBEPXHOCTHO-aKTUBHbIE BELLECTBa,
Bkritovasa anmdaruyeckne (Cs - Cis) NEPBUYHBIE NN BTOPUYHBIE CNINPTbLI C IMHEVHOWN UIU
Pa3BETBMNEHHON LIENbI0 COBMECTHO C arnkuneHokcuaamu, OObIMHO 3ITUMEHOKCUAOM, U
06bI4HO copepkawme oT 6 go 30 rpynn sTuneHokcuaa. pyrme TMnMYHbIE ounLlarome
NMOBEPXHOCTHO-AKTMBHbIE BELLECTBa BKMOYAOT MOHO- UMW AuankunankaHonamuibl
(NnpyMepbl  BKMIOYAOT  KOKOMOHO3TaHONMamui W KOKOMOHOWU3OMponaHonamuva) wu
ankmnnonurnvkoangbl (APG). MNogxoaswme ankunnonurinukosnabl AnNsS NPUMEHEHUs B
HacTosILLEM M300PETEHMN KOMMEPYECKN AOCTYMHbI U BKIIOYAIOT, Hanpumep, NpoayKThl,
obosHavaemble kak MnaHtanoH 1200 (Plantapon 1200) n MnantanoH 2000 (Plantapon
2000) ot BASF. [pyrve noBepxHOCTHO-aKTUBHblE BELUECTBa, SABMSAOLMECH
NPOU3BOAHbIMU CaxapoB, KOTOPbIE MOMYT ObITb BKMHOYEHbI B KOMMNO3ULUW 451 IPUMEHEHNS
B HacTodllem un3o0peteHun, BknodawT amuabl  Cqo-Cis  N-ankun  (CrCo)
NONUMMAPOKCUKMPHBIX KUCHOT, Takue kak Ci2-Cig N-meTunrniokamugbl, ONMCaHHbIe,
Hanpumep, B uUCTodHMkax WO 9206154 wn US 5194639, un amuabl N-
anKoOKCUNONMUIMAPOKCMXKMPHBIX — kucroT, Taknme kak Cio-Cis  N-(3-meTokcmnponun)-

rnioKkamMua,

JlononHuTenbHble HeorpaHnYMBatoLe NPUMEPbl OYULLIAIOLLMX NOBEPXHOCTHO-aKTUBHbIX
BELEeCTB MOMyT BKMto4aTb amdoTepPHble UMW  LUBUTTEPUOHHbIE  OudMLaoLme
NOBEPXHOCTHO-aKTMBHbIE BELLECTBA, BKMOYas ankunaMUHOKCUAbI, ankunbeTauHbl,
ankunamugonponunéeTanHbl, ankuncynbobeTamHbl  (CynTamHbl), ankunrnuyuHaThl,
ankunkapOoKCUrMULMHaTbI, ankunamdoaueTarbl, ankunamgonponuoHarsl,
ankunamornuuuHars|, ankunruapPoKCUCyNTanHbl,
ankunamuaonponurMLPOKCUCYNTanHbI, auunTayparb! U ayunriyTamMarsl, rLe ankurbHble

W aumnbHble rpynnel cogepar oT 8 4o 19 aTomMoB yrnepoja.

MpeanoyTUTENBHO OYMLLAOLLEE MOBEPXHOCTHO-AaKTMBHOE BELLECTBO BbIOpaHO U3
rpynnbl, COCTOSLLEN U3 naypuncynedara Hatpus, naypetcynedara(n)30 HaTtpus, (rae n
cocraenset ot 1 go 3), (Ci213) napetcynbara Hatpus, naypuncynedara aMmMOHUs,

naypetcynedara(n)30 ammoHua (rae n cocrtaenger or 1 po 3), anbda-
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oneduHcynbdoHata (obwen dopmynbl R'-CH=CH-SOsM*, rae R' BbiGpaH u3
ankWnbHbIX FPYNN C NIMHENHOW MMM Pa3BETBIEHHOW LEMNbIO, cogepxawmx ot 14 go 16
aToMoB yrnepoga, U ux cmecen; n M npepcrasnsetr cobon CondMnmMsnpyroLwmnn
KaTWoH), naypunrtayparTa, kokounTaypara, KOKOUnmM3eTuoHara HaTpus,
naypunacupkapboHoBOn KMCNOTbI, naypunbeTtaunHa, KokobeTanHa,
kokamugonponunbetTanHa, kokoamdoaueTata HaTpus, naypunamdoauerara HaTpus,
naypunrimapokcucynTavHa, KOKOTMAPOKCUCYNTanHa,
naypunaMmmHoONponuUNMMapPOKCUCYNTaMHa, KOKOaMUHONPOMUATMAPOKCUCYNTanHa mn unx

CMecen.

MpeanoyTuTEnbHO cMecu nobbiX M3 @HUOHHBIX, HEUOHOTEHHbIX W am@OTEPHbIX
OUMLLAIOLNX MNOBEPXHOCTHO-AKTUBHbIX BELJECTB WMEET OTHOLUEHWE OCHOBHOrO
NMOBEPXHOCTHO-aKTUBHOMO BELUECTBa K AOMOMHUTENbHOMY MOBEPXHOCTHO-AKTUBHOMY
Bewectsy ot 1:1 pgo 10:1, Gonee npeanoytutensHo ot 2:1 go 9:1, n Haubonee
npeanoututensHo ot 3:1 Ao 8:1 13 pacyera Ha Maccy o4uLLaoLLEro NOBEPXHOCTHO-

aKTUBHOro BeLlectsa, BKNOYEHHOro B o4MLLaroLLy0 KOMOO3NLUKO A4na BOOC.

MpeanoYTUTENBHO ouMLlaoLWas KOMMo3uums Ansi BOMOC COrMacHoO HacToswemy
nsobpeteHnto cogepxmt ot 1 go 50%, npepnodtutensHo ot 2 o 40%, Gonee
npeanoYTUTENBLHO OT 4 A0 25% obLen Mmacchbl NOBEPXHOCTHO-AKTUBHOIO BELLECTBA U3

pacyeTa Ha 06LLy0 Maccy KOMMO3ULUN.

BogHas koMno3nymsi CornacHo HacTosiLeMy M306peTeHunto NpeanodTUTeNnsHO nmeet pH
oT 3 po < 7 (Hanpumep, oT 3 go 6,5), npeanoytutenbHo ot 3,5 pgo < 7, Gonee

npegnoyTutenobHo ot 3,8 o 6,5.

Ouuwjatojass KOMMNo3uyMsa 4ns BOMNOC AN NPUMEHEHUs B HacTosieM U3o6peTeHum
MOXKEeT Heobs3aTenbHo copepxarb L ONOMHUTENbHbIE WHIrPEeANEHTbI
(HeorpaHnuMBaroLMe MpPUMEpPbl  KOTOPbIX  OMWUCaHbl  HWMKE) ANs  MOBbILEHWS

3P PEKTMBHOCTU W/UNN COOTBETCTBUS TpeboBaHuAM noTpeduTtenen.

CUnuKoHbI
Ounwarowme KoOMno3snynn ANnst BONOC COMMacHO HAaCTOALEMY W30DOPETEHUO MOryT
Heob4g3aTenbHO cogepxatb 3MYInbrMpOBaHHbIE Kannu CUNMKOHOBOIO

KOHAMLMOHMPYIOLLIEro areHTa Ans NoBbILLEHUst 3 HEKTUBHOCTA KOHAULMOHMPOBAHUS.
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OMynbrMpoBaHHbIA CUMMKOH MPEANOYTUTENBHO BbIOpPaH M3 rpynnbl, COCTOALLEN W3
NONUANOPraHOCUIOKCaHOB,  CUMUKOHOBbLIX  Kamegew,  PYHKLUMOHaNM3NpOBaHHbIX
aMuHOrpynnamm CUIIMKOHOB N X CMECEN.

MoaxoddawimMe  CUNMUKOHbI  BKMOYAKT  MOMMAVMOPraHOCUMNOKCAHbI, B YacCTHOCTW,
NONUANMETUINCUNOKCAHBI, KOTopble nmetoT npuHaTtoe CTFA obo3HavyeHne JUMETUKOH.
Tawke nogxoAaWMMN AnNS MPUMEHEHUS B KOMMO3ULUUSAX COrnacHo HacToswemy
n3obpeteHnto (B 4aCTHOCTM, LWAaMMYHAX W KOHAULUMOHEpax)  SABMATCA
NONUANMETUICUNOKCAHbI, CofepXalyue KOHLEBbIE MMAPOKCUMbHBIE TPYNMbl, KOTOPbIE
umetot npuHatoe CTFA obo3HauyeHne AUMMETMKOHOMN. Takke noAXOAAWUMM AnsS
NMPUMEHEHNS B KOMMO3ULUMSAX COrMacHO HacToAWEMY MW30OpEeTEeHMIo SABMATCA
CUMNKOHOBbIE Kamean, wumerwme Hebonbluylo CTEeneHb CLUMBKW, OMUCaHHbIE,

Hanpumep, B nctodHmke WO 96/31188.

BsskocTb camoro 3myrnbrMpoOBaHHOrO CUIMUKOHA (HE 3MyNbCMM WM KOHEYHOW
KOMMO3nLMmn ANt KOHAULMOHMPOBaHUS BOMOC), Kak NpaBumo, COCTaBNsieT No MEHbLUEN
mepe 10000 cCt npu 25 °C, BA3KOCTb CaMOro CUMMKOHA NPEANOYTUTENBHO COCTaBNseT
no meHbLen mepe 60000 cCT, Hanbonee npeanoYTUTENBLHO NO MeHbLUen mepe 500000
cCrT, B naeanbHoOM cry4yae no menbiuen mepe 1000000 cCt. NpeanodTuTensHo, YToObI

BA3KOCTb He npesbiwana 10° cCT, ¢ TOUKM 3peHNs NPOCTOTbI NPUIOTOBEHNS.

OMYnNbrMpoBaHHbIE CUNMKOHbI AN MPUMEHEHUS B OHULLIAIOLLINX KOMMO3MLMSIX ANS BONOC
COrNacHoO HacTosiLLeMy U306peTeHuIo, kak NpaBuno, B KOMNO3numn 6yayT MMeTb pasmep
kaneno cunmkoHa D90 wmeHee 30, npeanoututensHo MeHee 20, 6Gonee
npeanovTuTenbHo MmeHee 10 MUKPOH, B maeanoHom cnyyvae ot 0,01 4o 1 MUKpPOH.
OMybCMM CUNUKOHA, NMEIOLME CpeaHn pasmep kanenb cunmnkona (D50) 0,15 MukpoH,

OObLIYHO Ha3bIBaKOT MUKPO3IMYINbCUAMMN.

Pasmep yacTtuy cunmkoHa MOXeT BbITb ONpeaeneH C NOMOLLbIO METOAUKM pacCesHNs
NasepHOro U3ny4yeHus, HanpumMmep, ¢ UCNOMb30BaHUEM aHanusaropa pasmepa yacrtuy
2600D Particle Sizer ot Malvern Instruments.

Mpumepbl NOAXOAAMX TFOTOBbIX 3MynbCcuA BknodarT Xiameter MEM 1785 n
mMukpoamynbcuio DC2-1865, goctynHble ot Dow Corning. OHu npeacrtasnsaoT cobon
3MYNbCUW/ MUKPO3IMYSbCUN AUMETUKOHONA. [oNepeyHo CLUNTbIE CUNMKOHOBBLIE KaMeau
TaKKe JOCTYMNHblI B NPEeABapUTENBHO 3MYNbrMPOBaHHOW hopme, YTO YA00HO C TOYKM

3pPEHUsi NPOCTOTbI NPUIrOTOBIEHWS.
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Apyrm npeanoyTuTenbHbIM KNacCoM CUMMKOHOB AMNSt BKIIOYEHWS B ouuLjatoLyme
KOMMNO3UUMM AN BOMOC  COMMacHO  HacTosilemy  U300peTeHuto  sBRsoTCS
PYHKLMOHaNM3MpoBaHHbIe amyHorpynnamm CUITUKOHDbI. Mog
«PYHKLNOHANN3NPOBaAHHBIM aMUHOrpynnaMmy CUIMKOHOMY» MOAPasyMeBatoT CUIMMKOH,
coAepXaliuini Mo MeEHbLUEN Mepe OfHY MEepPBUYHYIO, BTOPUYHYIO WM TPETUYHYIO
aMUHOTPYNNY WNW  TPynny YETBEPTUYHOTO aMMOHUs. [pyMepbl  NOAXOASALLMX
PYHKLMOHANM3MPOBaHHbIX aMWHOrPynMnamMu CUMMKOHOB BKIOMAIOT MOSNIMCUMOKCaHbI,

nmetowme npuHatoe CTFA obo3HayeHne «aMoaUMETUKOHY.

KOHKpeTHbIMM Npumepamn  OYHKLMOHANM3NPOBAHHbBIX aMWUHOTPyMnnamMn CUMMKOHOB,
NOAXOASLMX  ANS  MPUMEHEHMS B HacTosileM  U300peTeHun,  SBRsoTCA
amuHocunmkoHoBble macna DC2-8220, DC2-8166 n DC2-8566 (Bce ot Dow Corning).

Moaxoaswme YeTBEePTUYHbIE CUITMKOHOBbBIE MONUMEPBI ONMUcaHbl B UCTOYHMKE EP-A-0
530 974. lMpeanoYTUTENbHBIM YETBEPTUYHLIM CUNTMKOHOBBIM MOSIMMEPOM SIBNAETCS
K3474 ot Goldschmidt.

Takke NoAXOAALLMMU ABASIOTCA IMYINLCUN DYHKLNOHANU3NPOBaHHBIX aMUHOTpYnnamm
CUITMKOHOBbIX Macesnl COBMECTHO C HEMOHOreHHbIM W/UMNN KaTUOHHBLIM NMOBEPXHOCTHO-

aKTUBHbIM BeLLeCTBOM.

[OTOBbIE 3MYNbCUMM  PYHKLMOHANMU3UPOBAHHBIX aMWHOTPynnamu CUMMKOHOB Takke
AOCTYMNHbI OT MOCTaBLUMKOB CUMMKOHOBbLIX Macer, Takmx kak Dow Corning n General
Electric. KoOHKpeTHble npuMMepbl BKMOYaKT KaTUOHHYK amynbcuto DC939 un
HEenoHoreHHble amynbcun DC2-7224, DC2-8467, DC2-8177 n DC2-8154 (Bce ot Dow
Corning).

Obuwee konu4ecTso CUNMKOHA NpegnoyvTuTensHO coctasnseT ot 0,01 macc. % go 10
mMacc. % ot obuwero konuyectsa ouyMwarowlen komnosuuuu ansa Bsonoc, Gonee
npegnoututensHo ot 0,1 macc. % po 5 macc. %, Hambonee npegnoOYTUTENLHOE

nogxopsilee cogepxaHue cocraenset ot 0,5 macc. % o 3 macc. %.
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KaTnoHHbIE NONMMEPDI

Ouunwarowme KoOMNo3NUMN ANs BONMOC COMMacHO HacTosLleMy M300peTeHuio MoryT
HeobsA3aTenbHO coaepXaTb KaTUOHHbIE MONMMEPbl AN NOBbILWEHUS 3hPEKTUBHOCTU

KOHANLMOHMPOBAHUS.

MoaxoasLme KaTMOHHbIE NONMMEPBI MOXET NPEeACTaBNsATb COO0N KATUOHHO 3aMELLEHHbIE
romononuvepbl unu MoryT 6biTb obpasoBaHbl U3 ABYX vnm 6onee TUNOB MOHOMEPOB.
CpeaHes3BelueHHaa monekynapHas macca (My) nonumepos 06bi4HO cocTasnseT ot 100
000 po 3 MWMNNUOHOB AanbTOH. YKasaHHble MOofnuMeEpPbl CcoaepXar KaTUOHHbIE
asorcogepxalime rpynnbl, TakMe Kak YETBEPTUYHBIA aMMOHWW, UM NMPOTOHUPOBAaHHbIE
aMuHOTpynmnbl, UM UX cMeckb. Ecnn monekynspHas macca nonvMmepa CrmwKOM HuUsKas,
KOHAULUMOHUpYOLLee aencTBme ByaeT HeaoCTaTouHbIM. ECnv OHa CLLIKOM BbICOKA, MOTYT
BO3HUKHYTb NPOOGNeMbl, CBSA3aHHbIE C BbICOKON BA3KOCTLIO MPU PacTsXKeHUW, BeAYLLEN K

TAry4yecTtu KoMmnosnyumn npu BblnnnBaHUN.

KatnoHHasa asorcogepaiyas rpynna obblMHO NPUCYTCTBYET B KAYECTBE 3aMeCTUTENS BO
dhpakymm BCex MOHOMEPHbIX 3BEHbEB KATUOHHOIO nonumepa. Takum obpasom, B cryyae,
€Cnn nonuMeEp He SBMSIETCS TOMOMONUMEPOM, OH MOXET COAepXaTb CrenCepHble
HEKaTMOHHbIE MOHOMEpPHbIE 3BEHbSA. Takme nonmmepbl onucaHbl B pykosoactee CTFA
Cosmetic Ingredient Directory, 3rd edition. OTHOLUEHNE KATMOHHbLIX N HEKaTUOHHbIX
MOHOMEPHbIX 3BEHLEB BbIOUPAIOT Taknm 06pasom, YToObl NOMYYUTb NONMMEPLI, UMEIOLLE
NIOTHOCTb KATUOHHOIO 3apsiaa B TpebyemMom ananasoHe, KOTopbi 0ObIMHO COCTaBMSIET OT
0,2 po 3,0 maks/r. [NOTHOCTb KaTMOHHOIO 3apsiga NonuMMepa NoAxXoAsMM obpasom
onpegenat no metogy Keenbaans, onvcaHHomy B Papmakonee CLUA B uucne
XUMUYECKMNX METOA0B ONpeaeneHns asoTa.

Moaxoadawme KaTMOHHbIE MOMMMEPHI BKOYAIOT, HANPUMEP, CONONUMEPLI BUHUIOBbIX
MOHOMEPOB, WMEIOLMX KATUOHHbIE aMWHHbIE WNN YETBEPTUYHbIE AMMOHUEBbLIE
hyHKUMOHanbHbIE rpynnbl, C BOAOPACTBOPMMbIMU CNENCEPHBIMU MOHOMEPAMMN, TaKUMU
Kak (meT)akpunamuz, ankun- un guankin(Mmet)akpunamugbl, ankun(met)akpunar,
BUHWIKaNPONakTOH U BUHUANUPPONUANH. ANKUN- 1 ANankMn3aMmeLleHHbIE MOHOMEPDI
npegnoututensHo cogepxat C1-C7 ankunbHble rpynnbl, 6onee npegnoytutensHo C1-
3 ankuneHble rpynnel. Jpyrne noaxoaswmne cnencepbl BKIMOYaT BUHUOBbBIE CNOXHbIE
3uvpbl, BWHWMOBBIA  CNUPT, MANEWHOBbLIA  aHIMAPWAL, MNPOMUNEHINNKONbL U

STUNEHMMUKOnNb.
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KaTWoHHbIe amMUHbI MOTYT NpeaCcTaBnaTe COO0M NEPBUYHbIE, BTOPUYHbIE UMW TPETUYHbIE
aMWHbl B 3aBUCUMOCTWU OT KOHKPETHbIX BeljectB M pH komnosuuyun. Kak npasuno,
BTOPWYHbIE U  TPETUYHbIE aMWHbl, B  YacTHOCTW, TPETUYHblE, SBMAIOTCS

npeanoYTuTenbHbIMA.

AMI/IHO3aMeLL[eHHbIe BUHWIOBbIE MOHOMEPbI N aMUHbl MOTYT ObITb nonmMmepunsoBaHbl B

aMWHHOM hopme 1 3aTemM npeBpaLLeHbl B aMMOHWUIA NyTEM KBaTepHU3aUum.

KaTnoHHble nonMmMepbl MOryT cogepxatb CMeC MOHOMEPHbIX 3BEHbEB, MONMy4YeHHbIX U3
3amMmeLlleHHoro amMumHOM n/vnu 4YeTBEePTUYHbIM aMMOHMEM MOHOMEPA, n/vnu

COBMECTUMbIE CrnencepHble MOHOMEPDI.

Moaxoaswme (HeorpaHNYMBatoLLME NPUMEPLI) KAaTUOHHbIE MONMMEPbI BKIOYALOT:

- KaTWOHHblE MONMMEPbI, cofepalme Anannun3ameLleHHbI YeTBEPTUYHbIN
aMMOHUH, BKIIHO4as, Hanpumep, romononMmep xnopuaa
ANMETUNANANNUIAMMOHMS U COMONUMEPLI  akpunammga wu  xnopuaa
aAvnmetTungunannunaMmmonuns, obosHavaemble B otpacnm  (CTFA) kak
nonuksatepHu 6 (Polyquaternium 6) n nonuksatepHun 7 (Polyquaternium 7),

COOTBETCTBEHHO;

- CONMW MUHeparnbHbIX KUCNOT U aMUHOANKUMOBLIX CMOXHbIX 3UPOB rOMO- U
COMONMUMEPOB HEHACHILEHHbIX KapOOHOBbLIX KUCMOT, cogepxawmx oT 3 o 5

aTomoB yrnepoga (onncanHble B nateHte CLUA 4,009,256);

- KaTWOHHbIE nonuakpunamuabl (onncaHHble B UCTouHnke W0O95/22311).

[pyrve kaTuoHHbIe NONMMeEpPbI, KOTOPbIe MOTYT ObITb MPUMEHEHbI, BKIOYAIOT KaTUOHHbIE
nonucaxapugHble MonMMepbl, TakMe Kak KaTUOHHble MNPOU3BOAHbIE LENMONO3bl,
KaTUOHHbIE NPOU3BOAHbIE Kpaxmarna 1 KaTUOHHbIE NPOM3BOAHbIE NYapOBOWN Kameau.
KaTuoHHble nonucaxapugHble MOnMMepbl, NoaxoAswme ANns  MNPUMEHEHUs B

KomMmno3anymax anda npuMeHeHUda B HacCTOodLleM |/|306peTeHv|v| BKIHOYaKT MOHOMEPbI

dhopmynbl:

A-O-[R-N"(R)(R})(R*)X],
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rae. A npeacraBnder CcoboW OCTaTOK aHrMAPOrMKO3bl, TaKOW Kak OCTaTok
aAHMMAPOrnIoKO3bl Kpaxmana unu Lennionossl. R npeacrasnser coboi ankurneHosyto,
OKCUanKWUMNeHoBY0, NOMMOKCUANKUMEHOBYIO UMW MM POKCUANKUNEHOBYIO rpynny UM nx
kombuHauyuio. R', R? n R® HesaBucMmo npeacTaBnsaoT cobon ankunbHble, apunbHble,
ankunapvnbHble, apunankunbHble, ankoKCUankunbHbIe UNK ankokCUapunbHbIe rpynnbi,
Kapkaash M3 KOTOPbIX COAEPXMT BMnoTb A0 npumepHo 18 atomos yrnepoga. Obujee
YMCNO aTOMOB Yrrepoaa Ans Kaxaoro KaTMOHHOro gparMeHTa (To ecTb CyMmma aToMOB
yrnepoaa B R', R? n R® npeanoututensHo coctaenseT npumepHo 20 unu meHee, u X

npeacraesnseT cobon oTpulaTenbHO 3apsXKEHHbIA MPOTUBOWUOH.

Apyron Tun KaTMOHHOW LENMono3bl BKMOYAET MOMMMEPHbIE  YEeTBEPTUYHbIE
aMMOHWEBbBIE COMU TMAPOKCUITUNLENIIONO3bI, NPUBEAEHHbIE BO B3aMMOAEWUCTBUE C
coaepkaum naypunaumeTMnaMmMOHUEBbIA 3aMeCTUTENb 3NOKCUAoM, obo3Havaemble
B otpacnu (CTFA) kak nonuksatepHui 24 (Polyquaternium 24). 3tu BewjecTtsa
aoctynHel ot Amerchol Corporation, Hanpumep, noj TOProBbIM HaMMEHOBaHUEM
Polymer LM-200.

Opyrne nogxoasilyme kaTMoHHbIE NonucaxapuiHble NONMMEpPbI BKNOYaT cogepalyune
YETBEPTUYHbIN a30T MNPOCTble 3PMpPbl LEnnono3bl (Hanpumep, ONUCaHHbIE B NaTeHTe
CWA 3,962,418) n cononumepbl 3TepuPUUMPOBAHHON LENMONo3bl M Kpaxmana
(Hanpumep, onucaHHble B nateHTe CLUA 3,958,581). Mpumepbl Takmx BELLECTB BKNIOYAOT
nonumepbl cepun LR n JR ot Dow, o6biuHO ob6osHauvaemble B oTpacnun (CTFA) kak

nonuksatepHun 10 (Polyquaternium 10).

B vactHocTW, NoAXoAsiLMM TUMOM KaTWUOHHOTO MOMMCaxapugHOro Monumepa, KOTopbIM
MOXET ObITb MPUMEHEH, SBNSIETCS KAaTUOHHOE MPOM3BOAHOE I'yapoBOWN KamMeam, Takoe Kak
ryaprugpokcMnponMnTPUMETUNAMMOHNS Xnopua (KoMMepYeckn AOoCTynHbin OoT Rhodia B
nx cepum ToBapHbix 3HakoB JAGUAR). MNpumepamn Takux selgects asnstotces JAGUAR
C13S, JAGUAR C14 n JAGUAR C17.

MOFyT ObITb NnpMMeHeHbl CMeCu nmobbIx 13 YKa3aHHbIX BblLlLU€ KAaTUOHHbIX NONTNMEpPOB.

KaT1oHHbIN Nonnmep MOXET NPUCYTCTBOBATL B OYMLLaOLLMEe KOMNO3ULMKN ANS BONOC ANS

NPUMEHEHNS B HACTOsILLEM n3obpeTeHmm B konmnyectse ot 0,01 go 5%, npeanodtutensHo
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ot 0,02 po 1%, 6onee npeanoututTensHo ot 0,05 o 0,8% oblen macchbl KATUOHHOIrO

nonumMepa 13 pacyeta Ha o6LLYI Maccy KOMMO3NLUN.

JononHUTenbHbIE NHIPEANEHTbI

Ouuwarowaa koMnosuums Ans BOMOC ANS MPUMEHEHUS B HACTOALEM U306peTeHun
MOXET TaKKe cojepaTb AOMNOMHUTENbHbIE Heobs3aTenbHble WHIPEAUNEHTbl ANS
NoBbILWEHUA 3(PPEKTMBHOCTM W/mMnNn cooTBeTcTBUS TpebosaHuam notpebutenen,
NPEeANOYTUTENBHO BbIBPaHHbBIE U3 rPYMMbl, COCTOSALLEN U3 NO MEHBLUEN MEPE OZHOTO U3
aHTMbaKTepNanbHOro areHTa, areHToB NPOTMB NEPXOTH, YCUNUTENS NeHoobpasoBaHus,
napgomMmepHon KOMMNO3MLUN, MHKanCynMpoBaHHOro areHTa (hanpwuwmep,
WHKanCynNMpOBAHHOrO  apomaruaaropa), KpacuTens, OKpallMBaloLero areHTa,
NMArMeHTa, KOHCEepBaHTa, 3aryctutens, 6enka, CnoXxHoro agupa ocOpPHON KNCMOTbI,
OycepHoro areHta, areHta ans perynuposaHus pH, 3amyTHutens, mogudukaropa
BSI3KOCTMW, CMSAr4YaloLLEero areHTa, CONnHUe3allMTHOro areHTa, 3MynbrpyroLero areHTa,
MOBbILLAIOLLEro YyBCTBUTENbHOCTb aAKTUBHOIO BellecTBa (Hanpumep, MeHTona WU
NPOM3BOAHbLIX MEHTONA), BUTAMMHOB, MUHEPArbHbIX Macen, 3UPHbIX Macen, NMNUAoB,
NPVPOAHBLIX aKTUBHbLIX BELUECTB, MMULEpPUHa, NPUPOAHbLIX NMUTaTENbHbLIX BELLECTB Ans
BOMOC, TakMX Kak BELeCTBa PaCTUTENbHOrO NMPOUCXOXAEHUS, PPYKTOBbIE 3KCTPaKTI,
NPOM3BOAHbBIE CaxapoB M aMUHOKUCINOTbI, MUKPOKpUCTaNnuyeckass Lennionosa u ux

CcMmecu.

MpeanoyTMTENbHO ouMaloLlasl KOMMO3UUMS Ansi BOMOC COMfacHO HacTosiemy
nsobpeteHunto cogepxut ot 0,01 go 20 macc. % Heobs3aTenbHOro NHrpegueHTa, bonee
npeanoututensHo ot 0,05 po 10 macc. %, ewe 6onee npeanoytutensHo ot 0,075 go
7,5 macc. %, n Hanbonee npegnodTutTensHo ot 0,1 4o 5 macc. % No MeHbLUEN Mepe

OJHOro KOCMETUYECKOrO UHIPeaMEHTa U3 pacyeTa Ha obLLyi0 Maccy KOMMNo3uLUuu.

B cnyvae, ecnn ounwawowas KOMno3uyust ANs BOMOC COrMacHO HacTosiemy
n300peTeHnIo NpeacTaBnseT cobon WaMnyHb NPOTUMB MEPXOTU, OHAa COAEPKUT areHT

NPOTMB NEPXOTW.

AreHTbl NMPOTUB NEPXOTU NPEACTaBNsAOT cobon COeAMHEHUs, KOTopble obnagaroT
aKTMBHOCTbIO MPOTUB NEPXOTU W, KaK NpPaBuUMo, SIBMASKOTCA NPOTMBOMMKPOOHbIMU

areHtTamu, npeano4vTuTenbHO I'IpOTI/IBOFpI/I6KOBbIMI/I areHTamun. AreHTbl NPOTUB NEPXOTH,
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Kak npaBuro, AEMOHCTPUPYIOT MUHUMAanbHYIO WHIMOUPYIOLLYIO KOHLEHTpauuio B

OTHOLWeHun Malassezia, coctaBnaloLyo NpumMepHo 50 Mr/mMn nnn MeHee.

ObLee KoNMYecTBO areHTa NPOTUB NepxoTn npeanovtuTensHo coctaensaet ot 0,01%
o 30% no macce, 6onee npeanoututenbHo ot 0,05% po 10%, ewe ©Oonee
npeanoututensHo ot 0,1% fo 5%, u Hanbonee npegnoututensHo ot 0,2% 10 4% no

mMacce OT o6Lero Konm4yecTsa ouMLLatoLLen KOMMNo3nLun AN BONOC.,

AreHT NpoTMB NepXoTU NPEeANOYTUTENBHO BbiOPaH U3 NMMPUTUOHOB METAarnoB, a3onos.,
OKTOMUPOKCa (MUPOKTOH OnamuHa), cynbduaa ceneHa, canuuumnoBon KUCMOTbl U KX
KoMmBuHaumMn, NpeanoyTUTENbHO MUPUTUOHOB METAarnmnoB, a30noB W OKTOMMPOKCa, a

TaKKe X CMECeN.

Moaxoaswme NUPUTUOHBbI METAMNMOB BKIOYAT MUPUTMOH LUMHKA, MUPUTUOH Meaw,
MUPUTUOH cepebpa, NMUPUTUOH LMPKOHMS U MX cmecn. Hambonee npegnoyTuTenbHbIM

NMMPUTUOHOM MeTanna asndaeTcd NMPUTUOH LIMHKA.

B cnyyae, ecnum areHT npoTUB NEpXOTM npeactasnser coborM MUPUTUOH LMHKA,
NPEeANOYTUTENBHOE COAEPXKaHNE B OYULLAOLMX KOMNO3MUMSX ANS BOMOC COrMnacHo
HacToswemy nsobpeteHnto coctasnsaeT ot 0,1 go 3%, 6onee npeanoytTutTensHo ot 0,2
80 2%, Hanbonee npeanodtutensHo oT 0,5 o 1,5% no macce 13 pacyeta Ha obLyto
Maccy komnosnymn. Yactuubl NMPUTUOHA LMHKA MOTYT ObiTb aMOPMHLIMU U MOTYT
UMETb PasfnnyHble YNOPSAOYEHHbIE UMW HEYNOPSAOUYEHHbIE KpUcTannmyeckme opmbl,
Takue Kak CTepXHW, Urmbl, 6rokK, NNAcTUHKM 1 nx cmecn. CpeaHun gmameTp Yactuy
NMUPUTUOHA LMHKa (MakCUMarbHbIN pasmep), Kak MpaBuno, CocTaBnsaeT oT npumepHo 0,1
40 npumepHo 50 MKM, NpeanoYTUTENBHO OT NpUMepHOo 0,1 MKM 40 npumepHO 10 MKMm,
fonee NpeanoYTUTENLHO OT NPUMEPHO 0,1 MKM 40 NPUMEPHO 5 MKM Npu onpeaeneHnm,
HanpyMMep, C NOMOLLbIO aHanuaaTtopa pacrnpefeneHms Yyactuy nNo pasmepam MeToL0M

paccesHua nasepHoro usnyveHus Horiba LA-910.

|_|pOTI/IBOFpI/I6KOBbIe areHTbl - NpoOuU3BOAHbIE a30J10B BKMIHYAKT KEeTOKOHA30Nl W«

knumbason, NpeanoYTUTENBHO Knmbasorn.

ApyrmMn noaxogaLMMM areHTaMmu nNpoTMB NEePXOTU SBNSIOTCS OKTOMMPOKC (MUPOKTOH

onamuH), cynbug ceneHa n canuymnosas KucnoTa.
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CycneHanpoBaHHbIE YacTULbI

Komnosmumm cornacHo HacTosilemMy W300peTeHuio NpeanoyvTUTENbHO Coaepar
CYyCNeHAMPOBaHHblE  YacTuubl. YKasaHHble YacTuubl obecneunBaloT  Takue
NPeuMyLLecTBa, kak BHELUHWI BUA, apomar, JEACTBME NPOTUB NEPXOTH, CMasbiBaHue U

Tak ganee.

CycneHampoBaHHble 4acTvubl NPesnovTUTENbHO BblIOpaHbl M3 Kanenb CUITMKOHA,
neTponaTtyma, HepacTBOPUMbIX areHTOB MPOTMB NEPXOTU, MOANUMDUKATOPOB BHELLHErO

BMAa (NepnamyTpoBbIX MATMEHTOB) U MUKPOKaNCyI.

MepnamyTpoBbIf MUIMEHT MOXET ObITb BKIHOYEH AN YNyULLEHWS BHELLHEro Buaa u/unm
npuBRekaTenbHOCTM NpoaykTa Ansa notpebuteneit. MpeanoyTUTensHO NeprnamyTpOBhbIi
MUrMEHT BbIOPaH U3 CrAbl, AMOKCUMAA TUTaHa, MOKPbITOM AMOKCUAOM TUTaHa Crogbl,

Ancrteapara rmmkona n nx CcMecen.

CycnenaupoBaHHas 4actvya MOXET npeacTaBnsaTb cobon Mukpokancyny. [onesHbin
areHT s4pa MUKpoKancynbl MOXeT ObiTb Haagnexawum obpasom BbiOpaH U3 OTAYLUEK,
KOCMETUYECKUX aKTUBHbIX WHIPEAUEHTOB, TakUX Kak MNPOTMBOMMKPOOHbIE areHThbl,
areHTbl MNPOTUB MEPXOTH, YBMAKHSIOLME areHTbl, KOHAULMOHMPYIOLUME areHTbl,
COMHUe3alNTHbIE areHTbl, (PU3NOMOTUYECKNE OXNaKAaloLMe areHTbl U cMmsaryarowme

Macna; n X CMEeCen.

TepMUH «MOMEe3HbIA areHT» B KOHTEKCTE HaCTOSILLEro Wn300peTeHuss BKOYaeT
BeLLeCTBa, KOTOpble MOrYyT OKasblBaTb 6raronpusTHOE LENCTBME HA BONOCHI W/UMK KOXY
roNoBbl, @ TaKkKe BEL|eCTBa, KOTOPbIe BKIOYAOT B O4YMLLAOLME KOMMO3UUUWU AN
NUYHOW rUrMeHbl Ans obecrnevyeHns NPerMMyLLecTB, Takme Kak areHTbl ANS yny4dlleHnus

ICTETUHECKUNX XapaKTepUCTUK.

MonumepHaa obonoyka MUKPOKanCynbl MOXET OblTb MOnyyYyeHa C NPUMEHEHMEM
cnocoboB, WM3BECTHbLIX crneuMannuctam B AaHHOM 0BnacTu TEXHUKM, Takmx Kak
KoauepBauns, mexdasHas nonuMmepusayns 1 NoNMKoOHAEHcaUmMs.

Mpouecc koauepBauuu, Kak MpaBWUMoO, BKMOYAET  KancynupoBaHue OObIYHO

HepacTBOpPMMOro B BOAE€ BellecTBa NytemMm ocCaxijeHUA KOnnounmaHoro BellecrtBsa
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(BeLwecTB) Ha NOBEPXHOCTU Kanenb BewlecTtBa. Koauepsaunsa MOxeT ObiTb MPOCTOWN,
Hanpumep, C NPUMEHEHNEM OLHOrO KONMMOMAHOro BELLECTBA, TaKoro Kak »enaTtuH, unm
KOMMMEKCHOW, Koraa NpUMEHSIOT ABa UMW, BO3MOXHO, 6onee KONMouaHbIX BELECTB C
NPOTMBOMONOXHbIM 3aPSA0M, TaKMX KaK XenaTuH 1 apaBuUnCKasa kKameb Unu XenatuH u
KapbOoKCMMETUNLENMION03a, B YCrOBUAX C TLWarternbHbIM KOHTponem pH, Temnepartypsbl

N KOHLEHTpaL MW,

MexxdasHas nonumepusaunsi NPUBOAUT K NOMyYEHU0 060NoYeEK Kancyn B pesyrnbtaTe
peakyMm no MeHbLUen Mepe OfLHOro pacTBOPUMOro B Macre obpasylollero CTEHKY
BellecTBa, NPUCYTCTBYIOLLEro B MacnsiHOM ase, C MO MeHbLUEA Mepe OAHUM
BOAOPACTBOPVMbIM OOpasyoLMM CTEHKY BELLECTBOM, MPUCYTCTBYIOLLMM B BOZHOW
dase. [pouncxoauT peakuuss nonUMepusaunm Mexay ABYMS  yKa3aHHbIMU
obpasyloymMy CTEHKY BeLUecTBamW, 4YTO MPUMBOAUT K 0OpasoBaHWMIO KOBAaNEHTHbIX
CBSAI3EM Ha rpaHuue MacnsHoM W BOAHOM a3 C MOMyYEHUMEM CTEHKU Kancynbl.
Mpumepom kancynbl B OBOMO4YKE, MOMYyYEHHOM 3TUM Cnocobom, sBnAeTCs

nonuypeTaHoBas kancyna.

MonukoHAEeHcauus BKIOYaEeT NonyyYeHne Aucnepcum unm aMynbcmMm HepacTBOPUMOro B
BOAe BellecTBa (Hanpumep, OTAYLUKM) B BOAHOM pacTBOpe nNpeaBapuTenbHO
NOMYYEHHOrO0 KOHAEHCaTa MOMUMEPHbLIX BELECTB B  MNOAXOAALMX  YCMOBMSAX
nepemeLlMBaHna AN MNOMYYEHUs Karncyn >Xenaemoro pasmepa U perynmpoBaHue
YCrNOBUN peakuyun ans obecrneyeHns KOHAEHCauun npeaBapuTernibHO MoNy4YeHHOro
KOHZEeHcaTa C MOMOLLbIO KUCIMOTHOrO KaTanuaa, B pe3ynbTare Yero KoHAeHcat
OTAEnNseTcs OT pacTBopa W OKPYXXaeT AUCMNeprupoBaHHOE HepacTBOpUMOe B BOAE

BeLlecTBoO C nony4yeHnem aAre3vBHOM NIEHKN U KenaemblX MUKpOKancyn.

MpeanoyTUTENBHBIM  CMOCODOOM  MOMYYEHUST MWUKPOKAMNCyn Ansi MNPUMEHEHUS B
HacTosALLEM M300pETEHMN ABNSIETCA NONMUKOHAEHCAUMS, KaK NpaBumnio, ANs NomnyyYeHns
kancyn ¢ o6onoykorn n3 amuHonnactos. CMOMbl-aMUHONNAacTbl NpeacTaBnsaoT cobon
MPOAYKTbI peakymMn ofHOro unu Bonee amvHOB C OgHMM mMnu Gornee anbaerngamu.
MpuMepbl NOAXOAALLNX aMUHOB BKIIOYAIOT MOYEBMHY, TUOMOYEBMHY, MENAMWUH U €ro

NpousBoAHble, 6eH30ryaHamuH 1 aueToryaHammH 1 KoMmOrHaLum aMmuHOB.

MpeanoYTUTENBEHO NONUMEPHas 060NoYKka MMKPOKaNCy bl NPeacTaBnsaeT cobon cmony-

amuHonnacr, BblGpaHHyto n3 MenamMmuHoopmanbaerngHom CMOrnbl,
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MOYEBUHO(OPManbAErMaHON CMOMbl, CMOSbl HA OCHOBE MenamuHa W rrvokcans, a
TaKKke MNOMMMOYEBUHBI, MOMNyYaeMblX MOCPEACTBOM peakuyMyM nonuus3oumaHaTos U
nonvamuHoB. Hanbonee npeanodTUTENbHO NonmmepHas obonoyka sbibpaHa 13 cMonbl
Ha OCHOBE MernamuHa u rmumokcans u NOSIMMOYEBUHBI.

MpeanoytTnTEnbHO NonuMepHasi obonovka coctasnsaeT He 6onee 20 macc. % OT macchl

MUKpOKancyn.

Mukpokancynbl >xenaemoro pasmepa MoryT ObiTb MOryyYeHbl U3BECTHbIM CrOCOBOM
nocpeacTBOM U3MEHEHUs ycrnoBun npouecca. Mukpokancyrnbl, Kak npasBuno, UMET
cpeaHun anameTtp B gnanasoHe ot 1 go 500 mukpoH, npegnoytutensHo ot 1 go 300
MUKPOH, Bonee npeanoututensHo oT 1 40 50 MUKPOH, 1 Hanbonee NpeanoYTUTENBHO
oT 1 4o 10 MukpoH. Ecnn HeobxoaMmo, nepBoHaqanbHO NONyYeHHbIE MUKPOKaMCynbl
MOTyYT BbITb OT(PUNBTPOBAHBI UM OTCOPTUPOBAHbI AN NOMNYYEHNUs NPogyKTa ¢ 6onbLuen

OA4HOPOAHOCTLIO MO pasmepy.

B TUNMYHOM KOMMNO3ULMKM COrMacHoO HacToAWEMY U300peTeHuo coaepaHune
Mukpokancyn (iii), kak npasuno, Haxoautcs B auanasoHe ot 0,2 po 2%, wu
npeanoYTUTENLHO HaxoauTca B agmanasoHe ot 0,5 go 1,5% no macce mn3 pacyeta Ha

oOLLY0 Maccy KOMMO3ULUN.

Kancynbl C OTAyWKaMM 4BNAK0TCA nNpeanoyYTuTernbHbiIM  TUNOM  MUKPOKaNCyn,

NOAXOASLMM AN NPUMEHEHWNS B HACTOSLLIEM M300pETEHUMN.

Ouuwarowan koMnosuumsa Ans BOMOC MNPEeAnoYTUTENbHO npeactasnsaeT coboun
KOMMO3MLMIO LIaMNyHs ANs BONoc. Bo BpemMsi npyMeHeHMs KOMMNO3ULMIO, Kak npasuno,

CMbIBaIOT BOA,OWN.

Hacrosilee mnsobpeTeHne NpoUnmioCTPUPOBaHO CreayoWUMN HeorpaHynBaoLLumm

npumepamu.
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MpyMeHsieMble BeLecTBa 1 KOMNo3uymm noagpobHo onucaHbl B Tabnuye 3.

Tabnuua 3. Komnos3uuuu BeLeCTB COrMacHO CPaBHUTENLHOMY MNPUMEPY U
BELIECTB COrNacHO HacTosAWEeMY U306PETEHUIO, MPUMEHAEMBIX B MPUMEpax
OTHoLLeHWe nonumon: Monvon
BONOKHO
CpasHutenbHbi npumep A | 0:1 OtcyTcTBYyeT
Mpumep 1 14 [nuyepuH
Mpumep 2 1:2,5 MmuuyepuH
Mpumep 3 1:2,5 Caxaposa
Mpumep 4 1:2,5 Copbuton

Cnocof nony4yeHus KOMNo3uLIMX COrnacHo HacToaLwemy nsobpeteHuo (npumepsl 1 - 2)

Cragua (1)

Cragua (2)

Cragwma (3)

K [4enekTUHM3MPOBAHHOW KOXYpe LUMTPYCOBbiX aobasnsnum Boay AnS
MOMy4YE€HNSA BOLHOW CYCMEH3UN C COAEPXKaHMEM CyXOro BeLlecTsa NpuMepPHO
4 wmacc. %. TTony4YeHHYIO CYCMEH3UKO OAHOKPaTHO MoMewanu B
romoreHusartop noa pasneHuem (romoreHusarop APV, Rannie 15-20,56)
npw gaesneHnn npumepHo 60 MIMa (600 6ap). MNonyyanu BOAHYO CYCNeH3nio,
COAEP>KaLLYIO BOMOKHA LUTPYCOBbIX.

PesepByap 4Na 0CaXaeHWs HaNOMHANW BOAHbLIM PpacTBOPOM M3onponaHona
(npumepHo 82 macc. % wusonponaHona B Boae). BoaHywo cycneHsuio,
COAEPKaLLytO BOSIOKHA LMTPYCOBbIX, MPU BCTPSXUMBAHWM BBOAMNM B
pesepByap ANs OCaX4EeHWs C MOMOLLbIO 06BEMHOrO Hacoca, 1 B pesepeyape
obpasoBbiBancsa ocagok B OpPME rpaHyn, UMELMX pasmepbl OT 5 Mm 40
50 mm. OTHoweHne cycneHsus:usonponaHon cocrasnano 1:2. [llpu
BBEAEHNN yKa3aHHOW CyCrNeH3nmn B pe3epayap obecneunsanm BCTpAXMBaHNE
nyTeM nNepemeLLrBaHns, U 0Ca40K BbIAEPKMBANN B pe3epByape B TeYeHMe
npumepHo 30 MUHYT.

Ocapok nomewjann B AeKaHTepHy UeHTpudyry (ueHTpudyra Flottweg),
paboTarLyo co ckopocTbio Bhiwe 4000 06./MVH, ANSa OTAENEHUS KUAKOW

hasbl (TO €CTb BOAbI U M30MponaHona) OT BOMOKOH LMTPYCOBbIX.
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Cragua (4) Ctagum (2) n (3) noBTOPANU, 1 0CaA0K NoABEPranu CTagun aKCTpakuumn ans
yBEenuYeHns cogepxaHus cyxoro Beuwjectsa. CTaguio  3kCTpakymm
NPOBOAUNN NYTEM NOAAumM 0cajka B BAHTOBOM nNpecc. CKOpOCTb U JaBneHne
npecca perynuposanu Ans Nory4YeHns NosyCyxoro ocagka ¢ CoaepKaHnem
CyXOro Bewlecrsa npumepHo 22 macc. %.

Craguma (5) MNMonycyxon ocagok namensyanu ¢ nomoLbto cmecutens Lodige moaenu FM
300 DMZ B Te4yeHune npumepHo 15 - 30 MUHYT C NOSMyYEeHUEM 3EepeH,
nmerLmx pasmepbl B npegenax 1 Mm. MiamenbyYeHHbIN NOomnycyxon ocagok
CMELMBanNM C  MPOMbIWMEHHbIM  [MIULUEPUHOM  MpU  OTHOLUEHWU
rIMyepuH:BonokHo 1:4 (npumep 1) n 1:2,5 (npumep 2).

Cragua (6) MsamenbYeHHbI 0CafoKk Cylumnu B BeHTunupyemou neun npu 40°C B
TeYeHVe NPUMEPHO 2 YacoB A0 AOCTWKEHUA COAEPXKaHNA Bnaru NpUMepHo
8 macc. %.

Cnocob nonyyYeHnss KOMNO3WLMW, HE COOTBETCTBYIOLLEN HACTosLeMy M306pEeTEHMIO

(npumepsb! 3 u 4)

Komnosnymn nony4anun B COOTBETCTBUM C NPUMEPOM 2, OTNINYME 3aKNKOYanocb B TOM,
YTO Ha CTagumn 5 BMECTO rnmyeprHa NpMMEHSANN caxaposy nnm copburon. B yactHocTw,
B npumepe 3 MNPUMEHANM caxapo3y NPy OTHOLUEHMM caxaposa:BonokHo 1:2,5. B

npumepe 4 npUMeHsaNM copoburTon NPy OTHOLLEHUM copOUTON:BONOKHO 1:2,5.

Cnocob nonyyeHns ouyuLlaroLwmMx NpoayKTOB ANg BOMNOC

Monyyanu ounLatoLe NPOAYKTbI AN BOMOC, UMEIOLLME COCTaB, YKasaHHbIN B Tabnuvue
4. CnocoB, npMMeHsIeMbIA ANS NOMYYEHUs YKasaHHbIX OYULLAKOLMX NPOAYKTOB A ns

BONOC, 4ONONTHUTENbHO ONMNCaH HMXe.
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Tabnuua 4. CocTaBbl OUYMLLAKOLWUX NPOAYKTOB Arns Bonoc (Konu4yecrsea

npuBegeHbl B Macc. %, €Criu He YKa3aHO UHOE).

MpoaykT ans MpoaykT ana MpoayKkTel Ang
Oumnwarowmn npoaykr

Bonioc A1 un C1 sonoc B1 Bonoc B2, B3,
Ans Boroc B4
MpumeHaemasn CpaBHUTENbHBbI Mpymep 1 Mpvmepbl 2, 3 1
KOMMO3nums n npumep A 4
(koMno3numnm)*

CopepxaHue CopepxaHue CopepxaHue
NHrpeaneHT BKITFOYEHHOTO, | BKITHOYEHHOTO, | BKITOYE€HHOrO,

macc. % macc. % macc. %
Komnosnyms** 0,2 0,25 0,28
Jlaypetcynbdat HaTpua 12 12 12
KokoamugonponunbéetamH 1,6 1,6 1,6
N'yaprngpokcunponui-
TPUMOHUS XNOopUa 0,2 0,2 0,2
Cniopa (amnokeng TutaHa) 0,2 0,2 0,2
KoHauymoHmnpytowme
areHThl 2,54 2,54 2,54
KoHcepBaHT 0,16 0,16 0,16
Xnopua Hatpus 1,10 1,10 1,10
ApomaTusartop 0,65 0,65 0,65
Bona Heobxoaumoe Heobxoaumoe Heobxoaumoe
KONMYECTBO KONMYeCTBO KONMYECTBO

* KoMnosmums OTHOCUTCS K MpMMepamM KOMMO3numK1, NepedncneHHsiMm B Tabnuue 3

** KoMnosnyus B COOTBETCTBMM C NpuMepamn 1-4 unm cpaBHUTENbHbIM NPUMEPOM A

Cnoco6 nony4yeHusa ouMLaoWmMX NPoAYKTOB ana sonoc A1 n B1 — B4:

B kadecTtBe nepson ctagum nonyvanu KpynHOAUCMNEPCHYK NpeaBapuUTENnbHYO CMECh
KomMnosnyum (B COOTBETCTBUM C npumepamn 1, 2, 3, 4 unn CpaBHUTENBHLIM MPUMEPOM
A) n Boabl, cocTasnsawwyto B yenom 10 macc. % coctaea npoaykta (ans 3Ton uenm

ncnonb3oBanu 4actb BOAHOW da3sbl). [MpeaBapuTEnbHYO CMECh MepemelmBann ¢
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NOMOLLIbIO NONacTHOro mukcepa, padotarowwero npyn 200 06./MUH, B TeYeHne 15 MUHYT,
YTOObI UCKIIOYNTb KOMKOBAHME.

OcrtaBwyoca  AOCTYMHYKO ANA  MNOMyYeHUs npofykra Boay nomewani B
TEXHOMNOrnyeckyo emkoctb obvemom 50 n, 1 KPYNMHOAUCMEPCHYIO NpeaBapuUTenbHYIO
CMEeCb KOMMO3MLUUM W BOAbl BBOAUNM B JNWHUIO, B PELMPKYNSALMOHHBIA KOHTYP
TEXHOIOrMYECKON E€MKOCTU, CO CKOPOCTLIO 15 Kr/u HENOCpPeaCTBEHHO Mepes POTOPHO-
cTtatopHon MenbHUuen Silverson 150/250, paboTtarowlen npu OKPYKHOW CKOpoCTU 24
m/c. ObBecrneumBann HENPEpPbIBHYIO LUPKYNALUIO CMECU 4epe3 POTOPHO-CTaTOPHYIO
mMenbHULy Silverson B TeyeHue 60 MUHYT npu ckopocTu notoka 250 kr/v. 3atem
MENbHWULY BbIKMOYanNW, W OcCTanbHble WHrpeaneHTbl JobaBnsanv C  MOMOLLbIO
CTaHAapTHbIX CcnocoboB fo00aBneHUs, M3BECTHbIX B AaHHOM 06nacTm TeXHUKMU, C
nony4eHMemM npoaykra ¢ xapakrepumctumkon saskocty 4000 — 6000 cll (RV5, 20 06./MuH,
30°C, 1 muHyTa) n xapakrepuctukon pH 5,5 - 6,5.

Cnoco6 nony4yeHna oumwiarowero npoaykra ans sonoc C1:

K AenekTUHM3MPOBaHHON KOXYpe LMTPYCOBbIX 400aBnsanu BOAY ANS NONyYEHUSA BOLHOW
CYCMeH3un C coaepxaHmem cyxoro Beujectsa npumepHo 2 macc. %. [Mony4veHHyto
CYCMNEH3MIO OAHOKPAaTHO NOMELLany B rOMOreHm3aTop noj AasrneHnem (roMoreHnsaTop
APV, Rannie 15-20,56) npu gaesneHum npumepHo 50 MIMa (500 6ap). MNonyyann BogHYyO
CYCMNEH3NIO, CcoAepXallyld BOMOKHa UMTpycoBbix. OCTaBLylOCA AOCTYMHYK AnNS
nony4YeHns NPoAYyKTa BOAY NOMELLani B TEXHOMNOIMYECKYIO eMKOCTb obbemom 50 n, n
2% BOAHYIO CYCMEH3VIO BBOAWIN B JIMHUIO, B PEUMUPKYNSLMOHHBIA  KOHTYP
TEXHONOIMYECKON €MKOCTU, CO CKOPOCTbIO 15 Kr/y HEenocpeaCTBEHHO Mepes POTOPHO-
cTtatopHon MenbHuuen Silverson 150/250, paboTtarowen npyu OKPYKHOW CKOPOCTU 24
m/c. ObBecneumBany HENPEPBLIBHYIO LUPKYNALMIO CMECU 4Yepe3 POTOPHO-CTaTOPHYHO
mMenbHULy Silverson B TeuyeHune 60 MUMHYT npu ckopoctn notoka 250 kr/v. 3atem
MENbHULY BbIKMOYanNW, W OCTanbHble WHrpeaneHTbl Jo6aBnsnM € MOMOLLbIO
CTaHAapTHbIX CnocoboB fo6aBneHus, M3BECTHbIX B AaHHOW 06nacTn TeXHUKU, C
Nony4YeHNEM NPOAYKTa C XxapakTepucTukon saskoctu 4000 — 6000 cll (RV5, 20 06./mMuH,

30°C, 1 muHyTa) n xapakrepuctukon pH 5,5 - 6,5.

AHanuna npoduna casura OYULLLaILIMX NPOAYKTOB AN BONOC

3atem nonyyanu peoriorMyeckue KpuBble TEKYYECTU ANS KOHEYHbIX — OYMLLAIOLLMX

NPOAYKTOB ANSi BONOC C UCMOMb30BaHNEM CrefYIOLLEro ABYXCTaUAHOro NpoTokona.
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Ncnonb3yembin MHCTPYMEHT npeactaenan cobon peometp Thermo Scientific RS1
(Rheostress 1) ¢ DIN Z20, nmetowmn npocunb DIN ¢ reomeTpmnen KOHLUEHTPUHECKOTO

yununapa. OnpegeneHve Nnposoannu nNpu Asyx Temneparypax; 25°C n 50°C.

Cragnsa 1 -  Cragum perynupyemoro HanpspkeHmst ot 0,01 go 400 lMa; 40 craguw,
norapnoMUYECKN pasHECEHHbIX MO HANPSXKEHNIO, MO 40 CEKYHZ, B KaXKa,0n
TOYKE AnA onpejeneHns CKopocTU casura (U, CnejosaTenbHo,
BA3KOCTN); cTagusa 1 npekpawjaeTcsa npu OCTWKEHUU CKOPOCTU caBuUra
0,1c.
Cragusa 2 — Cragum perynupyemoin ckopoctu casura ot 0,1 go 1200 c¢'; 40 cragui,
norapuMmnyeckn pasHeCceHHbIX MO CKOPOCTU CABMUra, no 6 CekyHa B
K&KAON TOYKE ANS ONpPeAereHus HanpskeHus, Heobxogumoro ans
noafepXaHua CKOPOCTU CABUra 1, CrieaoBaTenbHO, BA3KOCTN.
PesynbTatbl nepBbiX ABYX CTagun OObeauHSIOT, TwaTenbHo yaanasa nwboe
nepekpbiBaHne 1 ybexaasncob, 4To Tpebyemble CKOpoCcTU caBura Obinn JOCTUrHYThI B
Havane craguu.
3a npepen Tekyyectu B NMackansx ([a) 3atem NPUHMMAaKOT 3Ha4YeHME HanpsXXeHUs nNpu
ckopocTu casura 0,1 ¢!, To ecTb aKBUBaNEHT NnepeceyeHunst ocu y Ha rpaduke Mepluens-
Banknn 3aBUCMMOCTM HanpspkeHus casura OT  CKOpoCcTU casura. PesynbTarthl
npeacrasneHbl B Tabnuvye 5.
Tabnuua 5. Npeaen TeKy4eCcTU ouMLLAOLWMX NPOAYKTOB ANSA BOJSIOC, coAepXKalumnX
KoMno3uuum cornacHo npumepam 1 —4 (Mp. 1 — 4) U cpaBHUTENLHOMY NPUMEPY
A (Cp. A)
Ounwarowmnm | Mpogykt | MNpoaykt | Mpoaykt | Mpogykt | Mpoaykt | TpoaykT
NPoAyKT AnsA ANa | ANSA BONOC|ANS BONOC|A4NS BONOC|A4N4 BONOC| ANS BOMNOC
BONoOC Bonoc A1 B1 B2 B3 B4 C1
Komno3uuus, Cp. A Mp. 1 Mp. 2 Mp. 3 Mp. 4 Cp. A
BKIIOYEHHas B
OYULLAOLWNIA
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NPOAYKT Ansi

BOnoC

' Nob6aBka

OrcyT-

cTByeT

MMuuepuH

Caxaposa

Copburton

OTcyt-

cTByeT

20THOLEHNE

0:1

1:4

1:2,5

1:2,5

1:2,5

0:1

CogepxaHue
BKJTHOMEHHOWN
KOMMO3nyumn B

npogykTe

0,2

0,25

0,28

0,28

0,28

0,2

®CopepxaHue
BOMOKOH
LMTPYCOBLIX B

npoaykTe

0,2

0,2

0,2

0,2

0,2

0,2

Mpegen
Tekyyectu ([a),
25°C

1,43

3,23

2,58

2,67

2,80

2,47

Mpeaen
TekyyecTtu (Ma),
50°C

0,32

1,81

1,25

1,37

1,59

1,24

1

KOMNO3nLunn.

Tun  wnHrpeamneHTa,

pacnpeaeneHHoro mexay ubpunnamm

NPUMEHSIEMON

2 OTHOLLEHME UHIPEMEHTA K CyXO Macce maTepuarna nepBuyHON KNeTOYHON CTEHKM B
NPUMEHSEMON KOMMNO3NLUN.

3 KonuyecTBo AeduOPMPOBAHHOrO MaTepuana nepBUYHON KMEeTOYHOW CTEHKW,
coaepaliero MMKponopmnnbl LENMnoskbl, B OYMLLAKOLLEM NPOAYKTE ANS BONOC U3

pacueTa Ha Maccy BCeil KOMMNO3ULUM.

B cnyuae, ecnu ounwjarome npoaykTel ANS BONOC NOMy4YaroT C NPUMEHEHNEM OAHOrO
n Toro e cnocoba C HU3KMM YCUNUEM CABUra, 3HaAYEHUS npejena TekyyecTu
ounLaroLWMX NPOAYKTOB ANS BONOC, COAEPKALLUMX KOMMO3NLMM COrMAacHO HacToALWEMY
n3obpeteHunio (B1 — B4), aBnaTca 6onee BbICOKMMN, YEM Y OYMULLIAKOLLErO NPoAyKTa
ANA BOMOC, MOSTYYEHHOro C NMPUMEHEHMEM KOMMO3ULUN COrMacHO CPaBHUTENBbHOMY

npumepy A (A1).
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Ouuwarowme npoaykTbl ANS BOMOC, MOMYYEHHbIE C HU3KMM ycunvem casura C
NPUMEHEHMEM KOMMO3ULMIW COrMacHo Hactoswemy nsobpeteHuto (B1 — B4), nmetor
3HavyeHusa npeaena TeKy4YeCcTu, COnocTaBMMblE C TaKOBbIMU ANA OYULLAIOLLEro NpoayKTa
4NA BOMOC COMMacHo CpaBHUTEMNbHOMY Npumepy A, ANS KOTOPOro WUCNonb3oBanu
BbICOKOSHEpreTuyecknin cnocod obpaboTkm C NPUMEHEHMEM FOMOrEHN3aTOPAa BbICOKOTO
aasnenusa (C1). 31o nogyepkuBaeT nNpenmyLLecTso, obecneymsaemoe KOMNO3NLUSMU
COrnacHo HacTosLeMy N30bpeTeHuno, No3BONSLEe NCNONb30BaTh CNOCOO C HU3KUM
ycunvem casura Ans noryyeHns oumLatroLLmMx NnpogyKToB 4ns BOMNoC ¢ 6onee BbICOKMMU

npeaenamm TeKy4ecTu.

Bonee BbICOKMI NPeAen TEKYYECTU OYMLLAIOLLErNO NPOAYKTa ANs BOMoc obecneymsaet
HonbLUYO CYyCneHANPYIOLLYIO CMOCOBHOCTL U NpeanonaraeT ynyyLleHHY cTabUNbHOCTb

ouMLLatoLLEro NpogykTa Ans BONoc.
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®OPMYJIA USOBPETEHUA

Ounwaroaa komnosnums Ans BoOnoc, Coaepallas:

a) or 1 go 50 macc. % ouuwjarowero NOBEePXHOCTHO-aKTUBHOINO BELLECTBA,
BbIBPaHHOro 13 rpynnbl, COCTOALLEN U3 aHUOHHOTO NOBEPXHOCTHO-AKTUBHOIO
BELLECTBA, LUBUTTEPUOHHOrO UNN amqPOTEPHOrO NOBEPXHOCTHO-AKTUBHOIO

Bewlecrtea, HEMOHOreHHOro seLjecresa N nUx cMmecen; n

b) or 0,01 gpo 3 macc. % wu3 pacdyeta Ha o6yl Maccy KOMMO3NLUK
aepunbpupoBaHHoro  marepuana  MNepPBUMYHON  KMETOYHOW  CTEHKW,
coaepxaLiero MMKpodnbpunnbl LENnonos.l, rae

AenbpupoBaHHbIN MaTepman NePBUYHON KNETOUYHOW CTEHKU COAEPXKMT BMNOTb

A0 20 macc. % Bogbl 3 pacyeTa Ha obLLy0 Mmaccy ubpunn; 1 Npu 3Tom

Lenmnono3a MMeEeT CPEeAHIO CTENEHb KpUCTannMYHocTn meHee 50 %, 1 npu aTom

AednOpUPOBaHHbIN  Marepuan nepBUYHON KNETOYHOWM CTEHKM COAEPXKMWT

NONUonbI, pacnpeaeneHHble mexay udpunnamu.

Komnosvums no n. 1, B KOTOpon AedubpMpOBaHHbIN MaTepuan nepBUYHON
KNEeTOYHOWN CTEHKN COAEPXUT BMMOTb 40 15 macc. %, npeanoyTUTENbHO BNOTb
4o 12 macc. %, 6onee npegnoyTuUTENbHO BNNOTH 40 10 macc. %, u ewe G6onee
npeanoYTUTENBHO BMMNOTh A0 8 macc. % BOAbl M3 pacyeTa Ha obuy maccy

ounbpunn.

Komnosuums no nn. 1 nnn 2, B KOTOPOW yKasaHHas KOMMO3UUUS NpeacTaBnsaeT

cobon wamnyHb Ansi BOMOC.

Komnosuums no nobomy us nn. 1-3, B KOTOPOW Matepunan nepBUHHON KNETOUYHON
CTEHKM COAEPXUT MO MeHbLUen mepe 50 macc. %, NpeanoYTUTENBHO MO MEHbLUEN
mepe 60 macc. %, 6onee npegnoYTUTENBLHO NO MeHbLEn mepe 70 macc. %, ewe
bonee npeanodYTUTENBHO MO MeHbwen mepe 80 macc. %, u ewe 6onee
NPeanoYTUTENBHO NO MeHbLUEN Mepe 90 macc. % MUKPOnBPUnM Lennonosbl U3

pacyeTa Ha obLLy0 Maccy Cyxoro Mmarepuana nepBUYHON KNETOYHOW CTEHKN.
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Komnosnums no nobomy m3 nn. 1-4, B KOTOPON MUKPODUOPUMNbI LENMONOo3bl
UMEIOT CPEAHIOK CTENEHb KPUCTaNMYHOCTK BNOoTek 40 40%, npeanoyTuTensHoO

BMNOTb 30 35%, n 6onee npegnoyuTuTenbHO BNNOTh 40 30%.

Komnosuums no nwobomy 13 nn. 1-5, B koTtopon obLiee KONM4YecTso MOMMONOB,
BKMOYasi  MOMNWOIN, pacnpepeneHHblid  MeXgy BOMokHamu, wun  nobdon
Heobsa3aTenbHbIN 4OMNOMNHUTENbHBIA MOMMON, B OYMLLAOWENn KOMMNO3nmuyum Ans
BONOC COCTaBNSAET Mo MeHbLen mepe 10 macc. % M3 pacyeTa Ha Maccy Cyxoro
mMartepuana nepBUYHON KITETOYHOW CTEHKM B KOHEYHOW KOMMO3ULUMK COrnacHo
HacTosawemy mnsobpeteHnto, Gonee npegnoututensHo ot 15 go 1000 macc. %,

ewle 6onee npegnoututensHo ot 20 go 500 macc. %.

Komnosnyms no nobomy mn3 nn. 1-6, B KOTOpon fedmbpupoBaHHbIN Marepuan
MEPBUYHOM KMNETOYMHOW CTEHKW, coepXawmn MuKpoubpunnbl LENnionoss.l,
npucytcTByeT B Konmdectse oT 0,02 o 2 macc. %, npegnoututensHo ot 0,05 go

1,5 macc. % u3 pacuyeTa Ha obLLy0 Maccy KOMMNo3nLmu.

Komnosuums no nobomy 13 nn. 1-7, B KOTOPON MUKPODUOPUNIbI NPEeACTaBnsaloT

cobon BOMNOKHa LUMTPYCOBBIX.

Komnosuums no nobomy 13 nn. 1-8, B KOTOPOW BOMNOKHA NpeacTaBnsanT cobon
aKTMBUPOBAaHHbIE  BOSIOKHA  LUWUTPYCOBbIX, MMeEKLWMEe  CnoCOOHOCTb K
camocycneHanposaHuio ot 45 10 58% (onpeaeneHHyo B NPUCYTCTBUN rnLEpUHa
npu cogepxaHum cyxoro soriokHa 0,1 macc. % nocne AucneprupoBaHust co
ckopocTtbto 8000 06./MuH B TeueHne 10 mMuHyT) n G’ (oNpeaeneHHbIn B
NPUCYTCTBUN TNULEPUHA MPU COAEPXaHUU Cyxoro BonokHa 2,0 macc. % npu
ancnepruposaHnmn co ckopoctbto 8000 06./MyH B TedeHne 10 MUHYT, NpU 3TOM

cogepxanue rnuyepuHa cocrasnset 10-40 macc. %) B gnanasoHe 600-1200 Ma.

Komnosuums no nobomy M3 nn. 1-9, B KOTOPOW nonuon BbiOpaH 13 rmyuepuHa,
AVIMMLEPVHA, MOHOMPOMUAEHINNKONS, AUMNPONUIEHTTINKONS, 3TUMEHINMKONS W

NONU3TUNEHINNKONS, copbuTona, caxapo3bl U UX CMECEN.
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Komnosvumss no n. 10, B KOTOPOM MNOMMON NpPeacTaBnsaer cobOon TMULUEPWUH,

npucyTcTByowmin B konndectae oT 10 o 40 macc. % 13 pacyeta Ha Maccy Cyxmx

BOJTOKOH.

Cnoco® ouneHns BOMOC, BKMOYAOWWUA CTaAUI0 HaHEeCeHWa ounLaroLen

KOMMNO3nLUumn A4ns BONOC, onpeaeneHHon B nobom mns nn. 1-10.

Cnocob nonyyeHns ouynLaroLLen KOMNo3nuyumn na BONOC, BKMOYAOLWWA CTagum:

a)

b)

c)

obecneveHus [edubpUPOBaHHOrO Marepvana nepBUYHON  KINETOYHOW
CTEHKMN, cogepaLyero MUKpodudpunssl Lennonosel, rae
aeunbpupoBaHHbid Matepuan nepPBUYHON KNETOYHOW CTEHKU COAEPXKUT
BNNoTb 40 20 macc. % Boabl U3 pacyeTa Ha obLyo maccy ombpunn; n npu
3aTOM

Lenmnono3a MMeeT CPEAHIO CTENEHb KPUCTanMUYHOCTN MmeHee 50 %, 1 npu
3TOM AedunbpupoBaHHbIA  Matepuan nepBUYHOM  KIETOYHOW  CTEHKM
COAEPXKMT NONMNON, pacnpeaeneHHblii Mexay dmnbpunnamu;

obecneyveHus JOonONHUTENbHbIX UHIPEANEHTOB, COAEPXKALLMX NO MEHbLUEN
mMepe BOAHYK dasy n ot 1 go 50 macc. % ounjaroliero noBePXHOCTHO-
aKTMBHOrO BeLLeCTBa, BbIOPAHHOrO U3 rpynnbl, COCTOSALWEN U3 aHWOHHOro
MOBEPXHOCTHO-aKTUBHOrO BELLECTBA, LIBUTTEPUMOHHOrO UMK amdgOTEPHOro
MOBEPXHOCTHO-aKTUBHOrO BELLECTBA, HEMOHOTEHHOro BeljecTBa U WX
CMECen;

CMeLUMBaHUs MHIPEANEHTOB, o6ecneYeHHbIX Ha cTagusix a) n b), B ycnoeusix
C HU3KAM YCUIMEM CABUra C MOSyYEHMEM OYMLLAIOLEro NpoAyKTa, rae
yKa3aHHOE HU3KOE YCWUNMe chBura O3HayaeT MNPUMEHEHWEe cmecuTens
POTOPHO-CTATOPHOrO TUMNAa MM CMECUTENS C AUCNEPTUPYIOLLMM AUCKOM C
OKPY>KHOW CKOPOCTbIO poTopa unu gucka meHee 40 m/c, npeanoyTUTENsHO

oT 5 go 35 wm/c, bonee npegnoytuTensHo ot 10 go 30 m/c.
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