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MOIOLLASI KOMNO3MLUMA Ana NMMYHON MTMIUEHbBI

Oo6nacTb TEXHUKU

Hacrosiliee n306peTeHMe OTHOCUTCA K MOKOLWMM KOMMO3ULUMSIM ANS JINYHOW
TUTMEHBI, B YACTHOCTM K MOKOLLMM KOMMO3NLUAM ANS NIMYHON MMrMeHbl Ha BOAHON OCHOBE,
BKMOYasl, Hanpumep, CpeAcTBa ANS MblTbs Tena, CPeAcTBa ANS YMbIBaHUS nuvuya U

LamMMyHW.

YpoBeHb TEXHUKU

BbiGOp, KOMUYECTBO U OTHOCUTEMbHOE KOMWYECTBO MOKLLENO MOBEPXHOCTHO-
aKTMBHOIO BELLECTBA BMMSIET Ha MUKPOCTPYKTYPY MOIOLLEA KOMMNO3UUMM ANS FMYHONA
rmrneHbl. B CcBOWO ouepenb, MUKPOCTPYKTYpa MOXET OKasbiBaTb BMWSHNE Ha
peonorMyeckne CBOWNCTBA, TakMe Kak BA3KOCTb W YyBENWYMBAOLWME  BSI3KOCTb

XapakKTepucTtukn Komno3numm, a Takke MOXeT BInATb Ha cTabunbHOCTb KOMMOo3nyunin.

[ocTaTtouHoe cogepxaHne MoLEro NOBEPXHOCTHO-aKTUBHOIO BeLeCTBa OObIYHO
HeobXoaMmMo Ans Toro, YToObl MONEKynbl MOBEPXHOCTHO-AKTUBHOMO BELLECTBa MOMMN
cobmpaTtbCs B MyUUennbl, U 4ToObl MULENNbl arpernposann ¢ o6pasoBaHNEM CTPYKTYpbI.
JocTynHble B NpoAake MOKLME KOMNO3NLMN Ha BOAHOW OCHOBE 4acTo cogepxaT bonee
12 MaccoBbIX MPOLEHTOB MOIOLLEr0 MOBEPXHOCTHO-aKTUBHOIO BelwecTBa. OCHOBHbIM
MOIOLMM MOBEPXHOCTHO-AKTUBHBIM KOMMOHEHTOM TaKMX KOMMO3ULUMA OBbIMHO SBMSETCH
ankuncynbhatHoe wunu ankunadupcynbdaTtHoe MNOBEPXHOCTHO-aKTUBHOE BELLECTBO,
npv 3TOM naypwn- u naypetcynbdaThl, npegcraBnaiowme cobom NoBePXHOCTHO-aKTUBHbIE
BELLECTBA, KOTOPblE, Kak W3BECTHO, 00ecneuymBaloT XOPOLUYIO MOIOLLYK CMOCOGHOCTD,
BXOAST B YNCNO OBbIYHO MPUMMEHSAEMbIX CyNbdaTHbIX NMOBEPXHOCTHO-AKTUBHbIX BELLECTB.
CynbdaTHble NOBEPXHOCTHO-aKTUBHbIE BELLECTBA OTHOCATCH K KMaccy BeLecCTB,
M3BECTHbIX KaK aHWOHHble  MOBEPXHOCTHO-aKTMBHble  BewectBa. CynbdarHble
NMOBEPXHOCTHO-aKTUBHbIE BELLECTBA 4YacTO MNPUMEHSIOT COBMECTHO C amdOTEPHbIM
JOMOMHUTENbHBIM  MOBEPXHOCTHO-aKTUBHLIM ~ BELLECTBOM, Mpu  3TOM OeTanHOBbIE
MOBEPXHOCTHO-aKTUBHbIE  BEL|eCTBa, Takume  Kak  kokamugonponunbetamH w©
KokamuaobeTanH, BXOAAT B UYACNO OObIYHO MPUMEHAEMbIX aMPOTEPHbIX MOBEPXHOCTHO-

aKTMBHbIX BelecTB. BeTavHOBblE NOBEPXHOCTHO-aKTUBHbLIE BELLECTBA CrOCOBCTBYIOT
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ycuneHnto obpasoBaHUsA MeHbl M B o0WeM cnyyae €BRSATCA Oonee MArkUMK, 4em
cynbdaTHble MOBEPXHOCTHO-aKTUBHbIE BELLECTBA, XOTA W He obnajalT MowLwen
CNOCOBHOCTbIO  CynbdaTHbIX MNOBEPXHOCTHO-aKTUBHbIX BelecTB. [1peanoyTUTensHO
MotoLMe KOMMO3UUUM ANSt NIUYHOM TUIMEHbl Ha OCHOBE Cynb(aTHOro MOBEPXHOCTHO-

aKTUBHOIO BeLLeCcTBa OObIYHO MOTYT ObIThb 3aryLleHbl nyTem 400aBrneHns NpoCTbiX CONen.

HecmoTpss Ha LwWMpoKoe npuMEHeHNe CynbdaTHbIX MOBEPXHOCTHO-AKTUBHbIX
BELLECTB B MOWOLMUX KOMMNO3NLUMUAX ANS FIMYHOW TUMMEHDBI, CyLLECTBYET 3HaUUTENbHbIN
MHTepec Kk Bonee MsrkUM anbTepHaTMBaM, BKIOYAsi KOMNO3ULMKU, B KOTOPbIX aHUOHHOE
NOBEPXHOCTHO-aKTUBHOE BELLECTBO NpeAcTaBnseT cobou unu BKNo4YaeT TaypaTHoe

NOBEPXHOCTHO-aKTUBHOE BELECTBO.

B US6569825 packpbiTbl BOAHbIE MOIOLME KOMMNO3ULMK, KOTOpble cogepxaT (a)
aHNOHHOE MOBEPXHOCTHO-aKTUBHOE BELLECTBO C KOPOTKOM Lenbto, BbibpaHHoe n3 Ce-Co
ankmnapupcynbdato, Cs-Cqi1 ayunnaktunartoB, Ce-Cy auyunmetmntaypartoB, Ce-Cq
aymnmnsetmoHaTtoB, Mbin  Ce-Ci1 XupHbIX kucnot, Ce-Co ankuncynbcarto, Cs-Ciq
auunncapko3nMHaToB, Ce-Co ankuncynboCyKUMHaTOB, Ce-Cq
ankunadunpcynbocykUMHaToB nnn ux cmecen; (b) aHMOHHOE MOBEPXHOCTHO-aKTUBHOE
BELLECTBO C ANMHHOM Uenblo, BbiOpaHHoe u3 Ci3-Cqs ankunacpmpcynbhatoB, Ci3-Cis
ayunnaktunaTtoB, Ci3-Cis aumnmetunTtaypatoB, Ci3-Cis auyunusetmonatoB, Ci3-Cie
anknncynbaToB, C13-Cis ayuncapkoanHatoB, Ci3-Cig ankmncynbocykymHatoB, Ci3-Cig
ankunacpnpcynboCykKUMHATOB  unM  UxX cmecen; (C) Heobs3aTenbHO, aHWOHHOE
NOBEPXHOCTHO-aKTUBHOE BELLECTBO C LENbl0 CpeaHen AnuvHbl, BbibpaHHoe u3 Cig-Ci2
ankunacdupcynocaTtos, Ciz aymnnaktunatoB, Ci-Ci2 aumnmeTtunrtaypatoB, Cio-Cor2
aynnusetmoHatoB, Cqo-Ci2 ankuncynbcatoB, Ci2 auyumncapkosmHatoB, Cio-Ci2
ankmncynbdocykunHaToB, Cio-Ci2 ankmnacupcynboCcykUMHaToOB Unu ux cmecen, n (d)
BOAY; Npun 3TOM (i) NO MEHbLUEN MEpPe O4HO U3 NOBEPXHOCTHO-aKTUBHBIX BelecTB (a) u (b)
BbIGpPaHO U3 rpynnbl, COCTOALLEN N3 aUMnNnNakTUNaToB, ayuncapko3vHaToB, UMM aHUOHHOE
NOBEPXHOCTHO-aKTUBHOE BELLECTBO C KOPOTKON Lenbto (a) npeacraBnsaeT cobon mbino Co-
C11 XunpHON knucnoThl; (i) ecnu NpUCyTCTBYET NOBEPXHOCTHO-AKTUBHOE BELLECTBO (C), TO
NOBEPXHOCTHO-aKTMBHble Bewectea (a), (b) u (C) npucyTCTBYIOT B TakOM KONMU4YecTse,
yTobbl MaccoBoe oTHoweHue (c):[(a)+(b)] cocTaBnsano meHee 1:1. B uncno npumepos u
CpaBHUTEMbHbIX NPUMEPOB, PACKPbITbIX B YKA3aHHOM AOKYMEHTE, BXOASAT: CPABHUTENbHbIN
npumep F, KOTOpbIN, Kak yTBepxaaeTtcs, cogepxut 10% kokoadupcynbdaTa (cocoether

sulphate) (3 EO) + 5% kokamungobeTanHa; CpaBHUTENbHbIA npuMep G, KOTOPbLIN, Kak
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yTBepxgaetcs, cogepxmnt 10% C8 Taypata + 5% kokamumpgobetamHa, n npumep 3,
KOTOPbIN, KaK yTBepXaaeTcs, cogepxuT 7% kokoacupcynbdarta (3 EO) + 3% C8 Taypara
+ 5% kokammaobeTamHa. Npyu KOMMEHTUPOBAHUMN AAHHBIX UCTbITAHWI MEHbI 1 3enHa (Zion
test, zein test) ana ykasaHHbIX KOMMO3NUWMA, MPUYEM B YKA3aHHOM [JOKYMEHTE
YTBEPXKAAETCH, UYTO JaHHbleé WCMbITAHWA 3eMHa ChyxXaT nokasaTenem MArkocTu
KOMMo3uuun, B yKazaHHOM nateHTe coobuaeTtcs, uto gobasneHne C8 TaypaTta B CMeCb U3
npumepa 3 ycunusano obpasoBaHue neHbl, He oka3biBas HeONaronpuAaTHOroO BRVAHUS HA
MArKoCcTb. CoobLlaeTcs, YTo cpaBHUTENbHbBIA Npumep F, cpaBHUTENbHbIM npumep G u

npumep 3 umenn obbembl NeHbl, cocTasnasne 79 mn, 44 mn n 145 mn, COOTBETCTBEHHO.

B CN 104997661 packpbiTbl WamnyHn 6e3 CunmkoHa, KOTopble, Kak yTBepXaaeTcs
B YKa3aHHOM JOKYMEHTE, SABMSATCA MArkUMWU, COAEPXAaluMe WHrPeAMEeHTbl, KOTopble
BKMIOYAKOT cononumep akpunartoe/cteapeT-20 meTakpunarta, KokamugonponunodeTauH,
nonuksatepHuym-10, AVHaTpUn naypoamaoaverTar, MeTUnKokounTaypar,
GereHunTpUMETMNaMMOHNSA  XNOpug,  CTeapunamuionponunguMeTunaMmuH,  rnuKkonb
Ancreapat, KBaTePHUYM-27 N KaTUOHHbIE KOHAWLMOHWUPYIOLME areHTbl, B KOMUYEeCTBaXx,
bonee KOHKPETHO OMMWCaHHbIX B YKa3aHHOM [JOKYMEHTE, BKMOYas KOMMO3NUUM CO
CneaylowmmMm  CogepXaHusMu  MHrpegneHToB:.  1~6  NpoOUeHTOB  cononumepa
akpunatos/cteapeT-20 meTakpunarta, 20~40 npoueHToOB KokamugonponunbetanHa,
0,25~1,25 npoueHTa nonukeatepHmyma-10, 2,5~15 NPOLEHTOB AvHaTpuin
naypoamdcoauetara, 1,0~5 npoueHtoB MeTunkokountaypata, 0,5~3 npoueHTa
OereHMNTPUMETUNIaMMOHMS xnopuaa, 0,5~3 npoueHTa
cTeapunamugonponunammeTunamumHa, 1~3 npoueHta rnuMkonb aucreaparta, 0,5~3
npoueHTa kBatepHuyma-27 n 1~4 npoueHTa KaTUOHHbIX KOHAULMOHUPYIOLMX areHTOB.
YTBEPXKAAETCHA, UYTO YKasaHHasd KOMMO3ULUSA He COAEPXUT CynbdaTHbIX NMOBEPXHOCTHO-

aKTUBHbIX BELLECTB.

B WO 99/32079 packpbiTbl KOMMAO3NUMW LWAMMYHHA, KOTOpble coaepxaTt
MMWKPO3MYIbCUIO CUINUKOHA, NO MEHbLUEN Mepe OAHO NMOBEPXHOCTHO-aKTUBHOE BELLLECTBO,
KOTOpOE NpeacTaBnsieT cobOM KaTUOHHOE MPOU3BOAHOE ryapoOBOW KamMeaun, W nonumep,
obecneunBarowmn ocaxgeHne. Ha ctp. 9, crpoka 28 — ctp. 10, cTpoka 4 ykasaHHOM
naTeHTHON nyBnvkaumMm yTBEpPXKAAETCS, YTO KUCKIMIOUUTENbHbBIE ONTUYECKAs NPO3pavyHOCTb
n cTabnnbHOCTb B LUMPOKOM AuanasoHe TemnepaTyp MoryT OblTb AOCTUTHYTbI C
NPUMEHEHNEM criegyrolen KombuHaumMm MOKLWMX MOBEPXHOCTHO-aKTUBHbBIX BELLECTB B

yKasaHHbIX konuyectBax: oT 4 Ao 8% macc. aynnmeTunTtaypara wunu nonunenTtuaa,
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npeacraenswowero cobon ayMnMpoBaHHbIA  KOnnareH, OoT OobLWero Konnyecrtsa
KOMNo3nuun wamnyHs n o 8% macc. kokamuaonponunbeTamHa oT obLero konnyecTsa

KOMMO3NLMN LLUAMIMYHSI».

B US 2014/086864 packpbiTbl KOMMAO3NLUUM  LWIAMMYHS,  cojepxaiine
NOBEPXHOCTHO-aKTUBHOE BELLUECTBO, MNpeacTaBnsiolwee coboin npousBogHOE TaypuHa,
amdoTepHOe MNOBEPXHOCTHO-AaKTUBHOE BELLECTBO, KOTOpoe MnpeacTaBnsier cobon
ankmnamngHoln  6eTtamH, KaTWOHHbIN  KOHAWLMOHUPYIOLWMA  nonumep, ©GeTanHoBoe
NOBEPXHOCTHO-aKTMBHOE BELLECTBO, CoAepXallee YeTBEPTUYHbIE aMMOHUEBBIE TPYnnbl, U
CUNUNNPOBAHHBLIN YPETaHOBBLIN MONMMMEP, COAEPXAalMA YeTBEPTUYHbIE aMMOHWEBbIE
rpynnbl. B ykazaHHOM [OKyMEHTe YTBEPXAAETCs, YTO B OTHOLIEHWM NPUMEHEHWS Ha
OKpalLLEeHHbIX BOMOCax yKasaHHble KOMMo3uuun obnajarT MNpeBOCXOAHbIM 3PDEKTOM
3amMe[NeHUsi CHMKEHNS MHTEHCUBHOCTY LBETA W, YTO Ha3biBAETCSH, BbI3bIBAIOT KMNPUSTHbIE
OWyLIEHNs Npu nNpuMeHeHun». [pumepbl BKMOYAKT KOMMNO3ULUMKW, KOTOpble MOMUMO
APYTUX WHIPEAMEHTOB COAEpXaT METUNTAYypUH XXMPHOM KUCNOTbl KOKOCOBOrO Macna
(coconut oil fatty acid methyltaurine) n nponunGetanHoBbIN amMua >XMPHOW KUCMOTbI

KOKOCOBOro Macna B ofLiem KonnyecTee, cocrtaensaiowem ot 6 40 24 macc. %.

B JP 2001-220325 A2 packpbiTbl KOMMNO3ULUW LLAMMNYHS ANSA BOMOC, CoaepXaliune
KOMOMHauMio ayuntaypaTHoro un ©GeTanHOBOrO MNOBEPXHOCTHO-AKTUBHBLIX BELLECTB.
YKasaHHble KOMMNO3NLUMM LONONHUTENBHO COAEPXKAT ankunoéuc(aurnapoKCUnponum)amMmuH,
npeacraenenHbin copmynon: R’N(CH.CH(OH)CH.OH),, roe R’ npeacraenset coboi

ankNnNbHY UKW ankeHWNbHYIO rPynny, Coaepalyto oT 8 40 22 aTOMOB yrnepoga.

[oCTKeHne NpuemnemMon BA3KOCTN KOMMO3ULMM SIBMSETCA BaXXHbIM (PaKTOPOM B
obecneyeHUn MSrkOM MOKOLLEN KOMMO3MUMN ANS NMYHOM TUMMEHDbI, KOTOPYH MOXHO
HaHOCUTb KOHTPONMMPYEMbIM 0Opa3oM 1 NErko pacnpesensTe Npu NnpuMeHeHun. BsaskocTb
KOMMNO3MLMM COBMECTHO C TAKUMW XapaKTepPUCTUKaMM, Kak BCNEHNBAEMOCTb, TaKKe MOXET
OKa3blBaTb BNUsIHWE Ha BOCMPUSTUE Taknx NpoaykToB notpebutenem. Koraa cynbdartHble
NOBEPXHOCTHO-aKTUBHbIE BELLECTBA WCKIOYAOT UMW 3HAYUTENBbHO YMEHbLUAT UX
cojepxaHne, Cco3gaHWe MUKPOCTPYKTYpbl, KoTopas obecneymBaeT enaemble
peonornyeckne CBONCTBA, MOXET OblTb HEMPOCTON 3ajayein, B 4YaCTHOCTWU, B Crnyyae
MSAMKMX  KOMMO3ULUUA C HU3KUMU COAEPXKAHUSIMUM MOIOLUMX MOBEPXHOCTHO-AKTUBHbIX
BELLUECTB; KPOME TOro, yBENUYEHME BSAKOCTM TakMx KOMMO3WLMIA nyTeM fobaBneHus

MPOCTON CONMM  MOXET OblTb NpobnemaTuyHbIM.  YMEHbLUEHME KONMUYECTBa UMK
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NCKno4veHne CyJ'IbC*)aTHbIX NOBEPXHOCTHO-aKTUBHbIX BELUECTB TakKXKe MOXET Cco3haBaTb
CNOXHOCTUW B OTHOLUEHMXN NPUroTOBNEHNA MATKMX MOKOLNX KOMI'IO3I/ILU/II7I, KOTOpbIE

ABNATCA CcTabUnbHLIMA npwn KNCNbIX 3HAYEHUAX pH

OAVH 13 NOAXOAOB K peLleHMt0 MpobnemMbl 3aryjalowmx CUCTEM, KOTOpble He
cojepxaT unM noO CyWecTBy He cojepxar CynbdaTHbIX MNOBEPXHOCTHO-aKTUBHbIX
BELLECTB, 3aknodancst B npuMeHeHumn 6eccynbdartHbiX NOBEPXHOCTHO-aKTUBHbIX BELLLECTB
COBMECTHO C NONMMEPHbIMU 3arycTutensmn. lonvmepHblie 3aryctuteny Moryt obnagartb
ahbpekTom reneobpasoBaHns, KOTOpPbIN NpeobpasyeT NPOAYKT C OObIYHON HbIOTOHOBCKOM
peonornen B YCMOBMAX HU3KOrO CABWra, TakOro Kak CABWI, KOTOPbIA MNpPOSABRSAETCS,
HanpvmMep, B Npouecce A03UPOBaHUS, HAHECEHUS U pacnpeieneHns npu NpUMeHeHun, B
NPOAYKT C HEHbIOTOHOBCKOW peonormei. MNpumeHeHne Takux 3aryCtutenein noMmummMmo TOoro,
4TO NOTPEOUTEND MOXET BOCMIPUHNMATb €ro Kak HexenarenbHOe OTKNOHEHUE OT OBblYHbIX
XapakTepucTuUK MNPOAYKTa, MOXET AOMOMHUTENbHO  OrpaHW4MBaTb  BO3MOXHOCTb
NOCNEeAYIoLWEro perynupoBaHnsi BS3KOCTU KOMMO3ULUMM MyTEM MPUMEHEHUS MPOCTbIX

conen.

MpumeHeHne  HecynbaTHOrO  MOBEPXHOCTHO-aKTUBHOIO  BELUECTBA  MpU
OTHOCUTENbHO BbLICOKOM €ro COAEPXXaHWM TakkKe MOXET CrnocoGCTBOBaTb YBEMUUEHMIO
BASKOCTM CUCTEM, KOTOPbIE HE COAEPXaT UMM MO CYLLECTBY He COAepXaT CynbdaTHbIX
NOBEPXHOCTHO-aKTUBHbIX BelwlectB. OaHako Heobxoaumoe coaepxaHue HecynbdhaTHOro
NOBEPXHOCTHO-aKTUBHOMO BELLECTBA MOXET ObiTb Bbllle TPaLULMOHHbIX KOMWYECTB, a
TaKkKe MOXET NPUBOAUTE K 06pa30BaHNO HENSOTPOMHbLIX CUCTEM MOBEPXHOCTHO-aKTUBHbIX
BELLECTB, COAEPKALNX OTHOCUTENbHO HENMabUNbHbIE XUAKOKPUCTANNNYECKNE CTPYKTYPbI
UNn JOMeHbl. B oTnnume OT M3OTPOMHbLIX CUCTEM MOBEPXHOCTHO-AKTUBHBIX BELLECTB,
OTHOCUTENbHO nabunbHas MUKPOCTPYKTYpa KOTOPbIX, B OCHOBHOM, Crnoco6CeTByeT
NOBbILLEHNIO achbchbekTMBHOCTU neHoobpa3oBaHus, XULKOKPUCTaNnmyeckmne
MUKPOCTPYKTYPbI, B OCHOBHOM, «3anupatoT» («trap») noBepXHOCTHO-aKTUBHOE BELLECTBO U
YXYALIAT BCMEHMBAeMOCTb. Kpome TOoro, XWAKOKPUCTaNNUYecKne CTPYKTYpbl Wnu
AOMEHbI MOTYT MPENATCTBOBATL MPOXOXAEHMIO CBETA U MOryT NpuaaBaTbh KOMMO3ULMM
MYTHBIA WIW HEMPO3PauyHblA BHELWHUA BWA, YTO MOXET ObiTb HEXenaTenbHbIM, Korga

TpebyeTcs CBETONPOHNLIAEMOCTD.
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OAHMM M3 acCneKkTOB HaCTOSILLEro M3o0peTeHus SBNSeTCs obecneyeHne Msrkmx
MOKLMX KOMMO3NLMIA ANS NNYHOW T[UMMEHbl, UMEKLMX >KENAEMble Peonornyeckme
CBOWCTBA, BKIIOYAS KOMMO3NLMM C OTHOCUTENBHO HU3KMM COAEPXKAHNEM MOBEPXHOCTHO-
aKTMBHbIX BeLecTB. [pyrum acnekToMm HacTosLWEro nsobpeTteHns sensetcs obecneyeHue
MSITKMX MOMLNX KOMMO3NLUMIA ANs NMYHOM TUrMEHbl, CoAepXaliux W30TPonHyk ddasy
NMOBEPXHOCTHO-aKTUBHOMO  BELLECTBAa, BKMOYas KOMMO3MUMKM, KOTOpble  SIBMSOTCH
CTabunbHbIMU  NPU  KACNbIX 3HadyeHnsax pH. Ewe oaAHMM acnekToM HacTosiLero
n3obpeTeHns ABnseTcs obecnevyeHne MArknux MOKLLMX KOMMNO3NLMA ANS NIUYHON TUINEHDI,
BKIHOYAs KOMMO3NLUMMA C HU3KAM COAEpPXaHWEM MNOBEPXHOCTHO-aKTUBHbIX BELLUECTB, He
coaepxallimMe unum no CywecTBy He cogepxalime CynbdartHbIX NOBEPXHOCTHO-AaKTUBHbIX
BELLECTB, MPU 3TOM BSI3KOCTb YKa3aHHbIX KOMMO3ULMIA MOXET ObiTb yBEnMYeHa nyTem
AoBGaBnNeHNs anNeKTPONMTOB, TakUX Kak NpocTble conu. Elle oAHMM acnekToM HacTosILLEro
n3obpeTeHns sBnseTcs obecnevyeHne MArkux MOKLLMX KOMMNO3NLMIA 4N NIUYHON TMINEHbI,

NMELLMX CBETONPOHULIAEMBIN (MONYNPO3paYyHbIiA) UMK NPO3PaYHbIA BHELUHWUIA BUS,.

OauH nnn 6onee acnekToB HACTOSILLErO M300OpPETEHNA MOTYT ObiTb OCYLLECTBNEHDI

C NOMOLLbIO KOMMO3ULNIA 1 CNOCOBOB, ONUCAHHBIX HUXE.

Kpatkoe onucaHue nsobpereHus

CornacHo HacrvosilemMy Wu3obpeTeHnto 6bino  OOHapy)XEHO, YTO BKMIOYEHUE
amMnA0aMUHOBOIO MOBEPXHOCTHO-aKTUBHOMO BELLECTBA B MOIOLLYIO KOMMO3ULUMIO ANS
NMYHOW TUFMEHBbI, KOTOpas COAEPXUT KOMOMHaUMIO TaypaTHOro NMOBEPXHOCTHO-aKTUBHOIO
BELLECTBA, MPEeAnoYTMTENBHO auunTaypaTHOro MOBEPXHOCTHO-aKTUBHOIO BeELLECTBa, WU
GeTanHoBoro NOBEPXHOCTHO-aKTUBHOTO BELLECTBA, MOXET cnoco6CcTBOBAaTh
hOpPMUPOBAHUIO N/NNN NPOYHOCTM hasbl NOBEPXHOCTHO-AKTUBHOIO BELLECTBA Jaxe npu
OTHOCUTENbHO HWU3KOW KOHLEHTpauuM MOIOLLErO MOBEPXHOCTHO-aKTUBHOMO BELLECTBA U
mMoxeT obecneumBaTtb BO3MOXHOCTb  AOMONMHUTENBHOrO  3aryleHWs  yKasaHHbIX

KOMMO3LMiA NyTeM 406aBNEHNS SNEKTPONNTA, TAKOTO Kak NpoCcTasi Conb.

B oaHOM u3 BapuaHTOB peanusaunm NpeanoxeHa MowLas KoMnosuyus Ans

NTUYHON TUTUEHBI, COAEPXaLLas:
a) aMuz0amMUHOBOE NOBEPXHOCTHO-aKTUBHOE BELLECTBO POPMYIIbI:

RSREN-(CH2)-NHC(O)R” (1),
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rae R® n R® He3aBMCMMO npeacTaBnsioT cOO0M METUN MMM 3TUM, X COCTaBnsET 2
unn 3, n R” npeacraensiet cobon CB-C30 ankun, n npu 3tom R’ sensetcs

HacbILLEeHHbIM NN HEHAaCbILWEHHbIM,

b) o1 5 a0 15% macc. moroLero NnoBEPXHOCTHO-aKTUBHOIO BELLLECTBA,
C) BOAy U

d) NpPOTOHMPYIOLMIA areHT,

npuyem ykasaHHOe MOKLLEee MOBEPXHOCTHO-aKTUBHOE BELLECTBO cogepxuTt oT 85 pgo
100% macc. kombnHauum 6€TanHOBOrO NOBEPXHOCTHO-AKTMBHOMO BELLECTBA N TaypaTHOro
NMOBEPXHOCTHO-aKTUBHOIO BeLlecTBa U3 pacyeta Ha 00wy Mmaccy MOKLWero

NOBEPXHOCTHO-aKTUBHOIO BeLWECTBA, N NMpn 3TOM:

Koraa ykasaHHasa KoMnosmuma coaepxuT oT 5 4o 6 maccoBbIX NPOLEHTOB MOKOLLETO
NOBEPXHOCTHO-aKTUBHOTO  BELLECTBa, MacCoBOe OTHOWeHne 6eTanHoBOro
NOBEPXHOCTHO-aKTUBHOIO BELUEeCTBa K TaypaTHOMY MOBEPXHOCTHO-aKTUBHOMY

BeLlecTBy coctaBndaeT oT 55:45 a0 45:55;

KOraa ykasaHHas KoMMnosnyms cogepxmTt oT 6onee 6 maccoBbIx npoueHToB fo 10
MacCCOBbIX MPOLEHTOB MOILLEro MOBEPXHOCTHO-aKTMBHOMO BELLeCTBa, MaccoBoOe
OTHOLWEHNe OeTanHOBOrOo MNOBEPXHOCTHO-AKTMBHOIMO BELWECTBA K TaypaTtHoOMY

NOBEPXHOCTHO-aKTUBHOMY BelecTBy coctaBnseT oT 80:20 go 40:60; n

Korga ykasaHHas Komnosuyust cogepxut 6onee 10 MaccoBbiX MNPOLEHTOB
MOIOLLEr0  MOBEPXHOCTHO-AaKTMBHOIO  BELLECTBA,  MAacCCOBOE  OTHOLLEHWE
6EeTanHOBOro NOBEPXHOCTHO-aKTUBHOTO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

aKkTuBHOMY BellecTBy coctaBnseT ot 80:20 go 20:80.

MpeAnoYTUTENBHO YKaszaHHas KOMMO3ULUMS COAEPXUT M3OTPOMHY a3y NOBEPXHOCTHO-

aKTUBHOro BeLlecTBa.

CornacHo apyromy BapuaHTy peanu3auyun HacTOSILLEro M300GpeTeEHUs MpeanoXeH

cnocob perynmpoBaHns BA3KOCTU KOMMNO3ULMM, BKITFOYAOLMIA CTagnm:

[) obecneuyeHns MoKOLLEN KOMMNO3NLMA AN IMYHOW TUTMEHDI, COAEPXKAaLLEN:

a) aMma0amMMHOBOE NMOBEPXHOCTHO-AKTMBHOE BELLECTBO (DOPMYIbI:

RSRSN-(CHa2)-NHC(O)R” (1),
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rae RS n R® He3aBnCUMO npeacTaBnsaloT cobom MeTUN UNu 3TUN, X COCTaBnseT
2 nnn 3, n R? npegcraenset cobon C6-C30 ankun, n npu aTom R’ sensieTcs

HacbILEeHHbIM NN HEHAaCbILWEHHbIM,

b) o1t 5 a0 15% macc. morowero NnoBEpPXHOCTHO-aKTUBHOIO BELLECTBa, BOAY
n

C)  NPOTOHUPYIOLLUIA areHT,

npuyem ykasaHHOE MOIOLLEE MOBEPXHOCTHO-aKTUBHOE BELLECTBO cogepxuT oT 85 go
100% wmacc. komOuHaumm ©OeTanHOBOrO MOBEPXHOCTHO-AKTUBHOIO BeLWeCcTBa U

TaypaTHOro NoBEPXHOCTHO-aKTUBHOMO BELLECTBA, U NPU 3TOM:

Koraa ykasaHHasi KOMNO3ULMsi COAEPXKUT OT 5 40 6 MACCOBbIX MPOLEHTOB MOIOLLETO
MOBEPXHOCTHO-aKTUBHOTO ~ BELLECTBA, MAaCCOBOE  OTHOLWEHWe GeTauHoBOro
NMOBEPXHOCTHO-AaKTUBHOIO BELIECTBA K TaypaTHOMY MOBEPXHOCTHO-AKTUBHOMY

BellecTBy coctaBndaeT oT 55:45 a0 45:55;

KOraa ykasaHHas Komnosumyus cogepXmt oT 6onee 6 maccoBbix npoueHToB fo 10
MAacCCOBbIX MPOLIEHTOB MOIOLLEr0 MOBEPXHOCTHO-aKTMBHOIO BELLECTBA, MACCOBOE
OTHOWWEHNe ©eTanHOBOro MOBEPXHOCTHO-AaKTUBHOIO BELLECTBA K TaypaTHOMY

NOBEPXHOCTHO-aKTUBHOMY BeLecTBy coctaBnseT oT 80:20 ao 40:60; n

Korga ykasaHHas Komnosuyust cogepxut 6onee 10 MaccoBbiX MNPOLEHTOB
MOILLEr0  MOBEPXHOCTHO-AaKTMBHOIO  BELLECTBA,  MAacCOBOE  OTHOLLEHWE
6EeTanHOBOro NOBEPXHOCTHO-aKTUBHOIO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

aKkTuBHOMY BellecTBy coctaBnsaeT oT 80:20 go 20:80; n
II) aoBaBneHWs 3NeKTPOnUTa K yKazaHHOW KOMMO3MLMW,

npnyemM ykKkasaHHoOe p,o6aBneH|/|e aneKkrponuta obecneumBaeT NOBbILLEHNE BSA3KOCTU

yKasaHHOM KOMNO3NLMNA.

KpaTkoe onucaHue uyeprexen

Ha cour. 1 npeacraeneH rpaduk, AEMOHCTPUPYIOWMA CABWUM 4acToTbl nepexoga npu
ANHaAMUYECKNX konebaHusx, KOTOPbIN NPOUCXOAUT npu AobaBneHun
cTeapaMmugonponungumeTunaMmmHa K KOMMosuuuu, umelowen obllee coaepxaHne
TaypaTHOro NOBEPXHOCTHO-aKTUBHOMO BelecTBa U 6ETAaNHOBOrO NOBEPXHOCTHO-AKTUBHOTO

BellecTBa, cocTaBnswuwee 8,25 macc. %, M MacCoBOE OTHOWEHNE OeTanHOBOro
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NOBEPXHOCTHO-AKTUBHOTO BELLECTBA K TaypaTHOMY NMOBEPXHOCTHO-aKTUBHOMY BELLECTBY,

cocrasnsouwee 50:50.

Ha dur. 2-7 npeacraBneHbl TepHapHble rpadukn, Ha KOTOPble HaHEeCeHbl 3HayeHUs
BpemeHn penakcauun (T,) ANS KOMMNO3ULMKW, COAEpXalmxX TaypaTHOE MNOBEPXHOCTHO-
aKTMBHOE BellecTBO, 6eTanHOBOE MNOBEPXHOCTHO-AKTUBHOE BELLECTBO U pPasnunyHble
Konu4yecTea CTeapamMvaonponunaMMeTUnamMmuHa; ykasaHHble rpaduks nonyvanum Ha
OCHOBE U3MEPEHUN AMHaAMU4YECKUX konebaHui, BbIMOMHEHHbIX B YCMOBUSIX, OMWCAHHbIX

Hwke, ¢ npumeHeHnem peomeTtpa TA ARES-G2, HacTpoeHHOro, kak onmcaHo HUXe.

Moapo6Hoe onucaHue N3obpeTeHus

Ecnn He ykasaHO MHOe, B KOHTEKCTE HacTosLWero onucaHums «%» o3Hadvaet
MaccoBbli %, B KayecCTBe anbTepHaTMBbl UMEHyeMbln Kak % macc. Bce ykasaHuns Ha
MaccoBO€ KONMUYECTBO KOMMOHEHTa HaCTOSALEeN KOMMNO3ULWUW, €Cnn HE YKa3aHO WHOeE,
npeacTaBneHbl M3 pacyeta Ha obLlylo Maccy ykasaHHoW komnosuuyun. Ecnm He ykasaHo
WHOE, BCEe OTHOLWIEHMS NpuBeAeHbl NO macce. Ecnu He ykasaHO WHOe, ykasaHue Ha
KONMMYECTBO KOMMOHEHTa KOMMNO3MLMUN OTHOCUTCS K KONMYECTBY KOMMOHEHTA NO aKkTUBHOMY

BELLECTBY.

Bce uncnoBble AmanasoHbl, UCMONb3yeMble B HACTOSALEM OMUCAHUW, CreayeT
MOHMMAaTb KakK MOAUMULMPOBAHHbIE CINOBOM «NpUMepHO». [loapasymeBaeTcs, 4To
YMCNOBbIE AManasoHbl OXBaTbIBAOT AMAnasoHbl, PacKpbiTble SIBHbIM 06pa3oM, a Takxke
BXOZAALWME B HUX AumanasoHbl. Korga cucrema unm cnoco6 cormacHo HacTosiLemy
N306PETEHNIO ONMCaH KaK «BKMHOYAKLMN» UMK COAEPKALLMIAY KOHKPETHLIE KOMMOHEHTbI
WnNn NpusHaKy, Takke npegnonararoTca Gonee yskue BapuaHTbl peanusayum, KoTopble

«N0 CyLLECTBY COCTOAT U3» NN KCOCTOAT U3» YKAa3aHHbIX KOMMNOHEHTOB wvnwu NPU3HAKOB.

AmMmngoamuHoBoOe no BepPXHOCTHO-aKTUBHOE BelecTBO

AMNA0AMUHOBOE  MOBEPXHOCTHO-AaKTUBHOE  BELLECTBO, MoAXoAswee AN

NMPUMEHEHUSA B HACTOSILLEM N30OPETEHNN, NPEACTaBNEHO POPMYIOIA:
RSREN-(CH2)-NHC(O)R? (1),

roe R° u R® HesaBncumo npeacTaensawT cobon METUN UK 3TWUM, X CocTaBnsaeT 2 unu 3, n

R’ npeacraenset cobown C6-C30 ankun, npu 3ToM R’ SBNSeTCA HACLILWEHHBIM UMK
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HeHacblIeHHbIM. B ogHOM 13 BapuaHToB peanusauumn R’ npegcrtaBnseTt cobon C6-C24

ankun. B ogHom un3 BapunaHToB peanusauyun R® n R® npeacraenswT cobon metun, u x

cocTaBsnser 3. Mpumepamu Taknx aMmngoamMmuHoB ABNAOTCA
cTeapamMugonponunaumeTunaMmuH, cTeapamugodTUNgU3TUNaMuH,
cTeapamugonponunanaTunamuH, nanbMUTamMuAONPONUIAUMETUNAMUH,
nanbMMTamMmuaonponNuUNANITUNAMUH, nanbMUTaMUAO3TUNANMETUNAMUH,
GereHamugonponunanMeTunamMmH, B6ereHaMnMA03TUNAMMETUAMUH "

apaxvamugonponungumetunammH. Og4HUM M3 OCOGEHHO MOAXOASALMX ANS MPUMEHEHMWS

aMnaoamMmmnHOB ABNAETCA CTeapamMmunjonponunngmmeTmnamMmmH.

He orpaHnunBasicb Teopuen, nonarawT, YTO B MNPUCYTCTBUM NPOTOHUPYHOLLEro
areHTa, Takoro Kak, Harmpumep, opraHuyeckass Unm MuHepanbHas KMCnoTa, amugoamMmuH
MOXeT oOpasoBbiBaTb TO, YTO MO CyLWECTBY npeacTaBnseT cobol HeycTonumBoe
YeTBEPTUYHOE aMMOHUEBOE UMK NCEBAOYETBEPTUYHOE (pseudo-quaternary) ammoHueBoe
KaTMOHHOE NOBEPXHOCTHO-aKTUBHOE BELLECTBO. [lpMMepbl KWCNOT, NOAXOAAWMX ANS
NPUMEHEHN B  KayeCTBE MNPOTOHMPYIOLUMX  areHToB,  BKMKOYAT,  Hanpumep,
XINOPUCTOBOAOPOAHYIO KACMOTY, YKCYCHYIO KACMOTY, BUHHYIO KMCINOTY, MOMOYHYHO KUCNOTY,

AGNOYHYIO KUCMOTY M NIUMOHHYIO KUCMOTY.

B oaHoM wn3 BapuaHToB peanusauyuu obuiee cogepxaHne amuaoaMmuHOBOrO
NMOBEPXHOCTHO-aKTUBHOIO BELLECTBA B MOIOLEN KOMMNO3NUUM ANt NUYHOM TUrMEHDI
COrMacHoO HacTosLeMy M300pPETEHMIO COCTaBnseT 40 2 Macc. % M3 pacyeTa Ha obLLyro
Maccy ykasaHHOW komnosnuun. B apyrom BapnaHTe peanusauum ykasaHHas KOMMo3nyums
cogepxut ao 1,5 macc. % amuaoammHOBOro MNOBEPXHOCTHO-aKTUBHOIO BeLlecTBa U3
pacyeTa Ha o6Ly0 Maccy ykasaHHoOM komnosuyun. Eule B 04HOM BapuaHTe peanusauum
yKasaHHasi MowLlas KOMNo3MumMs ANs NMYHON rurneHbl cogepxunt ot 0,05 ao 1 macc. %
aMng0amMUHOBOIO MOBEPXHOCTHO-aKTMBHOIO BELLECTBA W3 pacyeta Ha obwy maccy
yKasaHHOMW komnosuyun. Elle B OAHOM BapuaHTe peanusauMmM ykasaHHasi MowoLas
KOMMNO3NUMS ANS NUYHOW rurneHbl cogepxut ot 0,1 go 0,5 macc. % ammaoaMmmnHOBOro
NMOBEPXHOCTHO-aKTUBHOIO BELLECTBA W3 pacyeta Ha oOWyl Maccy YKasaHHOM
komnosuyun. Elle B 04HOM BapuaHTe peannsaunm ykasaHHasi MooLWasi KOMNo3nums Ans
nnyHom rurnenol coaepxmt ot 0,1 go 0,3 macc. % amMnMz0amMUHOBOrO MOBEPXHOCTHO-

aKTMBHOrO BelLeCTBa U3 pacyeTa Ha oLy Maccy yKkasaHHOM KOMMO3ULMN.
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Morolwee NOBEPXHOCTHO-aKTUBHOE BELLECTBO

B KOHTEKCTe HACTOSALEro ONUCaHUs TEPMUH «KMOKOLLEE MOBEPXHOCTHO-AKTUBHOE
BELLECTBO» OTHOCUTCA K aHWOHHOMY U amdOTEPHOMY/UBUTTEPUOHHOMY MOBEPXHOCTHO-
aKTMBHbIM BELleCTBaM; KaTMOHHOE MNOBEPXHOCTHO-aKTMBHOE BELLECTBO, BKMNOYas
aMna0amMUHOBOE MOBEPXHOCTHO-aKTMBHOE BELLECTBO, U HEMOHOr€HHOE MOBEPXHOCTHO-
aKTMBHOE BELYECTBO HE CUUTAOTCA 4YacTbl0 MOIOLLErO0 MOBEPXHOCTHO-aKTUBHOIO
Bewectea. Molowee nOBEPXHOCTHO-AKTUBHOE BELLECTBO COrMAacHO HacTosweMy
N300peTeHNI0 COAEPXUT Kak TaypaTHOE MOBEPXHOCTHO-aKTMBHOE BELLECTBO, TaK W
6eTanHoBOE NOBEPXHOCTHO-aKTMBHOE BelecTBo. B ogHOM 13 BapuaHTOB peanmsauuun
MOIOLLIEE MOBEPXHOCTHO-aKTUBHOE BELLECTBO MPUCYTCTBYET B Konuyectee ot 5 go 15
Macc. % n3 pacuyeTta Ha o0yl Maccy MOLEN KOMMNO3NUUU ANS NUYHOW rurneHbl. B
APYrOoM  BapuaHTe peanu3auun  MOILWEe  MOBEPXHOCTHO-aKTUBHOE  BELLECTBO
NPUCYTCTBYET B konmyectBe oT 6 A0 12 macc. % m3 pacyeta Ha obLLy0 Maccy MotoLen
KOMNO3nunn ANs NWYHOM rurneHbl. Elle B OAHOM BapuaHTe peanusauyum morolee
NOBEPXHOCTHO-aKTUBHOE BELLECTBO NPUCYTCTBYET B konmyectse oT 6 go 10 macc. % un3
pacyeTa Ha OOLUy0 Maccy MOILLEN KOMMNO3NUMU ANS NUYHOW rurneHbl. Eule B ogHOM
BapuaHTe peanunsauum MOKLLEE MNOBEPXHOCTHO-AaKTUBHOE BELLECTBO MNPUCYTCTBYET B
konuuyectee oT 8 A0 10 macc. % n3 pacyeTa Ha OOLLYIO MacCy MOKLLEN KOMMO3NLMK ANS

NWYHON MMIUEHbI.

TaypaTHOe NOBEPXHOCTHO-aKTUBHOE BELLECTBO

B umcno TaypaTHbiX MNOBEPXHOCTHO-AKTUBHBLIX BELLECTB, MNPUMEHSIEMbIX B
HacTosAILLEM U306peTEHNM, BXOAAT ayunaMmugbl TaypuHa unu N-metuntaypuHa u nx conm,

Hanpumep auunTaypaTbl, NpescTaBneHHble 0bLwen hopmynon:
R3C(O)N(R®)(CH2),S0OsM (lla) n npeanoututensHo obLen hopmynon
REC(O)N(R®)CH2CH2SOsM  (lIb),

roe R® npepcraensetr cobom CB-C30 ankun, Gonee KoHkpeTHO CB-C24 ankun, vy
coctaenseT 2 unu 3, R® npegcraenseT cobon Bogopoa unu metun, u M npegcraenseT
cobon conbunn3npyoLWLMA KaTUOH, TaKOW Kak, HanpuMep, BOAOPOA, aMMOHWUIA, KaTWUOH
LEenoYyHOoro meTanna, kaTtuoH Hu3wero, To ectb C-C4, ankaHonamMOHWA WM KaTWOH
OCHOBHOWN aMMWHOKMCNOTbI. B ogHOM u3 BapuaHToB peanusauumn R® npeacraensieT cobon

C8-C18 ankun. B ogHOM M3 BapuaHTOB peanusauMyM no MeEHbLUEW Mepe MOMOBMHA U3
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roynn R® npeacraBnset cobom C8-C18 ankun. B gpyrom BapuaHTe peanusayum no
MeHbLUEeN Mepe nonosBuHa u3 rpynn R® npeacraensiet cobon C10-C14 ankun. R® moxeT
ObiTb HacCbIWEHHbIM WM HeHacblWeHHbIM. B ogHOM wn3 BapuaHToB peanusayun R®

npeacraensieT cobon MeTun.

Moaxogdawme aymntaypatbl cornacHo dopmyne lla BkniovawoT, Hanpumep,
Taypatbl, 0OblYHO W3BECTHblE Kak MeTunnaypounTaypaTt HaTpus, meTunnaypovnTtaypar
Kanus, MeTunMmpucTounTaypar HaTpwus, MeTunMupucTomnTaypart Kanus,
MEeTUIMMPUCTOUNTAypaT aMMOHUS, METUNKOKOunTaypaT HaTpusi, MeTUnKokounTaypar
Kanus, MmeTunkokomnTaypaT aMMOHWS, MeTUnoneounTaypaTt HaTpus, MeTunoneountaypar
Kanus, meTunoneountTaypat amMMOHMWS, naypounTaypar HaTtpus, naypounTaypar kKanus,
MUPUCTOUNTaypaT amMMOHMWSA, KOKOUNTaypaT HaTpusi, oneountaypat Kanus u TOomy
nopobHoe. B ogHOM u3 BapnaHToB peanunsaymm ocobbll UHTEpec npeacrasnset conb N-
METUNTAYPUHOBOIrO ammuia KOKOCOBOW XMpHOW kucnoTel (coconut fatty acid amide of N-

methyltaurine) .

BeTanHOBOE NOBEPXHOCTHO-aKTUBHOE BELLECTBO

B uncno GeTtamHOB, MOAXOASWMX ANS MPUMEHEHUS B HACTOSLLEM OMNUACAHUW,

BXOAAT 6eTauHbl, NpeacTaBneHHble obLen hbopmynon:
R1[C(O)NH-(CH.)y]: -N*(R")(R'2) CH.COy» (1,

roe R' npeacraensetr cobown C6-C30 ankun, Gonee koHkpeTHo CB6-C24 ankun, z
coctaenset 0 nnn 1, R'" n R'2 He3aBucmo npegctaBnaoT cobon ankun, rugpoKCuankun
unu kapbokcuankun, cogepxawimi ot 1 4o 3 aToOMOB yrnepoaa, u 'y cocrasnsiet 2 unm 3; u
nux conu. B ogHom 13 BapuaHToB peanusauyun nonosumHa u3 rpynn R'0 npeacrasnser
cobon C8-C18 ankun. B gpyrom BapuaHTe peannsauun no MeHbLUEN Mepe NONoBuHA K3
roynn R'® npeacraeBnset cobon C10-C14 ankun. R' moxeT ObiTb HACbILEHHBIM UMK
HeHacblLWeHHbIM. B ogHOM 13 BapunaHToB peanu3aymm R'® nonyyeH n3 kokocoBoro macna
unun nanbmosigpoBoro macrna. B ogHom wu3 BapmaHToB peanmsayum R un R?2

npeacTaBnsioT cobon MeTun.
BetanHel chopmynbl (111) BkNoYaoT npocTbie GeTanHbI:
R -N*(R"")(R'?) CH,COy (INay),

rae R0, R'" n R'2 Takmne, kak onucaHo BblILLE, N aMUi00eTanHbI:
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R19C(O)NH-(CH.),-N*(R"")(R'2) CH,CO5 (IMb),
roe R'°, R', R'? n y Takne, Kak onncaHo BbiLE.

B ogHOM n3 BapuaHToOB peanu3aynn ykasaHHoe GeTanHOBOE MNOBEPXHOCTHO-aKTUBHOE
BELLECTBO npeacraBnseT cobon amungobeTanH, npeanoYTUTENbHO

KokamugonponundeTaunH.

HecmoTpa Ha TO, 4TO npejnonaraeTcs BKIIOYEHUE MOIOLLEro MNOBEPXHOCTHO-
aKTMBHOro BeLecTBa MOMMMO TaypaTHOro MOBEPXHOCTHO-aKTUBHOMO BeLlecTBa WU
BGeTanHOBbIX MNOBEPXHOCTHO-aKTMBHbBIX BELLECTB, Takoe AOMOMHUTENbHOE MotoLee
NMOBEPXHOCTHO-aKTUBHOE BELLECTBO, KOrja OHO MPUCYTCTBYET, npeacrasnsetr cobou
MWHOPHbIAN KOMMNOHEHT MOIOLLEro NOBEPXHOCTHO-AaKTUBHOIO BELecTBa B Lenom. B ogHom
M3 BapuaHTOB peanu3auyun ykasaHHOE MOMLLEee MNOBEPXHOCTHO-aKTUBHOE BELLECTBO
coaepxut oT 85 po 100% macc. kombnHaymm GeTanHOBOro MOBEPXHOCTHO-AKTUBHOIO
BELleCTBa N TaypaTHOro NOBEPXHOCTHO-aKTUBHOrO BeLlecTBa M3 pacyeta Ha obuyto
Maccy MOIOLEeNn KOMNo3uuMm Ans NUYHOW rurneHbl. B gpyrom BapuaHTe peanusauyun
yKaszaHHOe MotoLee NOBEPXHOCTHO-aKTUBHOE BelecTBo cogepxut ot 90 go 100% macc.
KOMOMHaymm  OeTanHOBOrO  MOBEPXHOCTHO-aKTMBHOrO  BELYECTBA U TaypaTHoro
NOBEPXHOCTHO-aKTUBHOMO BELLECTBA M3 pacyeTa Ha OOLLy0 Maccy MOLEN KOMMO3MLUK
ANS  NWYHOM rurmeHbel. B apyrom BapuaHTe peanu3auum  ykasaHHOe MotoLee
NOBEPXHOCTHO-aKTUBHOE BELLECTBO cogepxut oT 95 po 100% macc. kombuHauum
6eTanHoOBOro NOBEPXHOCTHO-aKTUBHOrO BELLECTBA U TaypaTHOro NOBEPXHOCTHO-aKTUBHOIO
BELLECTBA N3 pacyeTa Ha OBLLyH0 MacCy MOILLEN KOMMNO3MUMA AN NINYHON rurmeHbl. Ewe
B O4HOM BapuaHTe peanunsauyum ykasaHHOE€ MOLLee NMOBEPXHOCTHO-aKTUBHOE BELLECTBO
copepxut ot 99 ao 100% macc. komOMHauMm GeTanHOBOro MOBEPXHOCTHO-AKTUBHOIO
BELLECTBA U TaypaTHOro MOBEPXHOCTHO-aKTMBHOIO BeLleCTBa U3 pacyeTa Ha obLiyto

Maccy MOMLLEN KOMMO3MLMMX ANS NNYHON TUTNEHBI.

YkasaHHas MOWLWAa KOMMO3WUMA ANS JIMYHOW TUTMEHbl HE COAEPXUT WunnM no
CYLLECTBY He COAEPXUT CynbdaTHOro NOBEPXHOCTHO-aKTUBHOrO BeLecTBa. «[1o cyliecTBy
He CcoAaepXWUT cynbdaTHOrO MOBEPXHOCTHO-aKTUBHOIO BELLECTBA» O3HA4YaeT, uTo
KOMMYECTBO Cynb@aTHOr0 MOBEPXHOCTHO-AKTUBHOIO BELLECTBA, €CNU OHO MPUCYTCTBYET,
He npeBbiwaeT 0,5% OT Maccbl ykasaHHOW KOMMO3uuuu. B OaHOM K3 BapuaHTOB
peanu3auuun ykasaHHas KOMMO3UUWS HE COAEPXUT UMM MO CyLEecTBY He COAEepXuT
JOMONMHUTENBHOIO aHUOHHOIO MOBEPXHOCTHO-aKTMBHOrO BewecTea. «[1o cywectBsy He

COAEPXKUT AONONHUTENBHOIO aHNOHHOIO NOBEPXHOCTHO-aKTUBHOIO BELLECTBa» O3HAYaAET,
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YTO KONMMYECTBO AHMOHHOrO MOBEPXHOCTHO-AKTMBHOIMO BELLECTBA MOMUMO TaypaTHOro
NMOBEPXHOCTHO-aKTUBHOIO BellecTBa He npesBblwaer 0,5% OT Maccbl YyKasaHHOM

KomMno3nyuu.

B oaHOM n3 BapuaHTOB peanusauuu, Korga MOWLWAS KOMMO3NUUS ANA NUYHOMN
TMrMeHbl COAEPXKUT OT 5 0 6 MACCOBbIX NPOLEHTOB UM MEHEE MOKOLLEFO NOBEPXHOCTHO-
aKTMBHOrO BELIECTBa, MacCOBO€ OTHOWeHMe OeTanHOBOro MOBEPXHOCTHO-aKTUBHOIO
BellecTBa K TaypaTHOMY MOBEPXHOCTHO-aKTUBHOMY BeLlecTBy coctaBnaeT oT 55:45 po
45:55, npeanoututenbHo oT 50:50 ao 45:55. B ogHOM 13 BapmaHTOB peanusauyun, Koraa
yKasaHHas KoMno3uums cogepxut ot 6onee 6 maccosbix npoueHToB A0 10 maccoBbIx
NMPOLEHTOB MOIOLLEro MNOBEPXHOCTHO-aKTUBHOrO BELIEeCTBa, MacCOBOE€ OTHOLLUEHWE
6eTanHoBOro MOBEPXHOCTHO-aKTUBHOIO BELLecTBa K TaypaTtHOMY MOBEPXHOCTHO-
aktTnsHomy BewecTBy coctaBndetT oT 80:20 po 40:60, npeanouytutenbHo oT 75:25 ao
50:50. B ogHOM 13 BapuMaHTOB peanuaauuun, Korga ykasaHHas KOMMO3UUUSA COAEPXKUT OT
6onee 10 MaccoBbIX MPOLEHTOB A0 15 MacCOBbIX NPOLEHTOB MOILLEFO NMOBEPXHOCTHO-
aKTMBHOrO BeLecTBa, MacCcoBO€ OTHOLWEHne O6eTanHOBOro MNOBEPXHOCTHO-aKTUBHOMO
BeLleCTBa K TaypaTHOMY MOBEPXHOCTHO-aKkTMBHOMY BellecTBy coctaenseT ot 80:20 go

20:80, npeanoututenbHo oT 75:25 po 25:75.

Boaga

Boga Takxe BXOAWT B COCTaB MOIOLLMX KOMMO3ULMIA AN1S FINYHON TMIMEHbl COrnMacHo
HacTosilemy u3obpeteHmto. Boga 0ObIMHO npucyTCTBYeT B 0OOLWEM KONMUYECTBE,
coctasngowem ot 70 go 95% wmacc. B ogHOmM u3 BapuaHTOB peanusayum BoAa
NPUCYTCTBYET B OOLLEM KONMUYECTBE, COCTaBnswwemM oT 75 Ao 95% macc. B gpyrom
BapuaHTe peanusaguy Boja NpUCYTCTBYET B obBLIEM KONMMYECTBE, cocTaBnsowem ot 85
40 93% macc. Ewe B O4HOM BapuaHTe peanusauum Boja MNPUCYTCTBYET B OOLUEM

KkonuuecTee, cocrtaesndowem ot 85 go 90% macc.

onekrponurt

MotoLme KOMNo3numMm ANs NUYHOW TMIMEHbI COMMAacHO HaCTOSILLEMY M30OpETEHMIO
MOIyT JOMOSIHUTENBHO COAepXaTb 3nekTponuTt. [o6aBneHne 3neKTponuta MOXeET
CnocobCTBOBaTE PErYNUPOBaHMIO BA3SKOCTU KOMMO3ULMW. ONEKTPONUTbI MPEeaCTaBnsoT

coboii BelecTBa, KOTOpPbleé pPacTBOPAOTCS B BOAE W MOABEPralwTCs WMOHM3aLWMN.
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YKasaHHbIN TEPMUH UCKMIOYaET Takme BELLECTBa, Kak MOILLEE MOBEPXHOCTHO-aKTUBHOE
BELLECTBO, aMUA0aM/NHOBOE U APYrue KaTMOHHblE NMOBEPXHOCTHO-aKTMBHbIE BELLECTBA, a
Takke Apyrne BeLecTBa, KOTOpble NOABEpralTCs arperaymu B pacTtBope. B uncno
3NEKTPONUTOB, NMOAXOASALLMX ANSA NPUMEHEHUSA B HACTOSILLLEM OMUCaHUWN, BXOAST NPOCTble
CONN OPraHNYECKNX UMM HeopraHM4Yecknx KMcnoT. K ynucny nogxoasaimnx conen OTHOCATCS
Xnopuabl, HATpaTbl, cynbdaTel U kapbokeunatel. MpyuMepamy NOAXOAALLMX SMEKTPONUTOB
ABNAIOTCA XNOPUL HATPUSA, XMOPUA aMMOHUS, XIIOPUA MarHus, cynbdar HaTpus 1 yuTpaT
HaTpus. Kak npaBuno, SnekTponuTbl NPeacTaBnsaloT CoBON OTHOCUTENbHO HebonbLune
MONEKynbl, KOTOPble 4acTO WMEKT He3HauYUTenbHble MONEKynspHble  Macchl,

cocTasnswowme meHee 600 r/monb.

Korgpa anekTponuT npucyTCTBYeT, ero oblee coaepxaHue npeanovTUTENbHO
cocTaBnsieT meHee 5 macc. %, 6onee npeanoyTMTENBHO MeHee 4 macc. % U3 pacyeTa Ha
oOLyl0 Maccy MOWLEN KOMMo3uuMm Ans NUYHOW rurueHbl. B ogHOM ©3 BapuaHToB
peanusayum anekTponuT npucyTcTeyeT B konuyectee ot 0,05 o 3 macc. % n3 pacueTa Ha
oOLyl0 Maccy MOWLWEN KOMNO3MUMM ANS NUYHOW rurueHbl. B gpyrom BapumaHTe
peanusayumn anekTponut npucytcTeyeT B konuyectse ot 0,1 4o 2 macc. % n3 pacyeTta Ha
oOLyl0 Maccy MOKLEN KOMNO3ULMM AN NUYHOW rurueHbl. Ewe B ogHOM BapuaHTe
peanunsauyum snekTponuT npucyTtcTtByeT B konmyectee ot 0,1 go 1,5 macc. %. Ewe B
O4HOM BapuaHTe peanusauyun 3neKTponuT npucyTcreyeT B konnyectee oT 0,1 4o 1 macc.

% 13 pacyeTa Ha OBLLYIO MacCy MOIOLLEN KOMNO3NLUKN ANS NMNYHON TMIMEHbI.

HecmoTpss Ha TO, uytOo pJo0aBneHWe 3neKTponuTa MOXET CrnocobCcTBOBaThL
YBENUYEHNIO BSI3KOCTU KOMMO3MLUW, MPU CRULLIKOM BbICOKOM €r0 COAEepXaHun MOXeT
HabnioAaTbCd  CHWXEHWE  CBETOMPOHMLAEMOCTM  yKkasaHHoOM  komnosuyuu. Korga
HeobxogMmMa  CBETONPOHULAEMOCTb MMM MPO3PaYHOCTb,  KONMMYECTBO  MOHOLLErO
NOBEPXHOCTHO-aKTUBHOIO BELLECTBA U KONMNYECTBO 6ETaNHOBOrO NOBEPXHOCTHO-AKTUBHOIO
BELLeCTBa MO OTHOLUEHWUIO K TaypaTHOMY MOBEPXHOCTHO-aKTMBHOMY BELLECTBY crnegyet
BbIONpaTb Takum 00pasom, 4yToObl ANsS MOBbILEHUS BSA3KOCTU TpebGoBanocb HebonbLuoe
foBGaBneHne anekTponuta unu He TpeboBanocb ero fo6aBneHUs ¢ COXpaHeHUeM npwu
STOM KONMMYECTBa MOHOLLErO NOBEPXHOCTHO-aKTMBHOMO BELLECTBA Ha YPOBHE, NPU KOTOPOM
Takoe MOBEPXHOCTHO-aKTMBHOE BELLECTBO HE OKA3blBAET HEXENaTenbHOro BRUSHUS Ha
nponyckaHne CBeTa 4Yepe3 yKasaHHyl Komnosanymio. B cBs3n ¢ 3Tum ocobbll MHTEpecC
MOXET NpeACTaBnsATb obLee cCoaepKaHne MOKOLLErO NOBEPXHOCTHO-aKTUBHOMO BELLECTBA,

cocrasnswouiee ot 6 o 10 macc. %.
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MponyckaHne cBeTa u4epes KOMNO3NUMo YAOOHO M3MEPATb C MPUMEHEHMEM
npubopa Formulaction Turbiscan LAB, B OCHOBe paboTbl KOTOPOrO NEXWUT METOA
CTaTUYeCcKoro MHOTOKpaTHOro paccesdHus ceeTa. B HacTosem onucaHnym cyutTaeTcs, uTto
npy NPUMEHEHNN Takon MeToAuKM uamepeHun AT > -20% (no cpaBHEHMO ¢ o6pasLom

AUCTUNIMPOBAHHON BOAbI) COOTBETCTBYET «MPO3PAYHOCTU».

3a wucknoyeHnem npoayKTOB B MpeABapuTenbHO pasbasneHHon dopme wnm
NPOAYKTOB, MPUrOTOBMEHHbIX B BUAE OTHOCUTENBHO HEBA3KUX UM KBOASHUCTBIX» («water
thin») npogykToB AnNS  annnukaTopoB, TakMX  Kak, Hanpumep, MOMNOBblE
neHoobpasosaTtenn (pump foamers), mowwWMe KOMNO3ULUMM ANA JIMMHOW TUrMEHDI
COrnacHo HacTosweMy K300peTeHU0 MMEKT 3HaJYeHWs BA3KOCTM WM AO0BOASTCH A0
3HaueHu BA3koCTM B gnanasoHe ot 2500 cl1 go 10000 cl1 B 3aBMCUMOCTU OT KOHKPETHOM
chopMbI BbiNycka ykazaHHON KOMMNO3MLUN 1 ee XXenaemomn ryctoTel. B ogHOM 13 BapnaHToB
peanusayum npeacTaBnsalOT MHTEpPEC 3HayYeHusa BA3KoCTM B guanasoHe ot 3000 pgo
9000 cl1. Ewe B oOfHOM BapuaHTe peanusauynn nNpPeLCTaBnAlT UHTEPEC 3HaJYeHus
BA3KOCTM B AumanasoHe 3500-8000cll. Ewe B oaHOM BapuaHTe peanusayum
NPeaCTaBnNAlT WHTEPEC 3HauvyeHus BA3KOCTM B AmanasoHe 4000-6000 cl1. Ecnu He
yKasaHO WHOe, yKasaHUs Ha BA3KOCTb NPUBEAEHbI B OTHOLUEHUN N3MEPEHUIA, MOMYYEHHbIX
¢ npumeHeHnem peometpa AR2000EX ot TA Instruments (30°C, 3asop 1 mm, Bpems
ycTaHoBneHus pasHosecust 90 ¢, usmepenue 30 ¢, npu 4 oOpaTHbIX CEKYHAaX, CTanbHON

WNMHAENb € NnactuHom 40 mm).

Motowme KoMno3nymm Anst MMYHON MMIMEHbI COrMacHO HacTosALWEMY U300peTeHnto
OBbIYHO TOTOBAT C obecneyeHnem kucnoro pH. B ogHOM u3 BapuaHTOB peanmsauuun
yKasaHHble KOMNo3uuum rotoBaT ¢ obecnedeHnem pH ot 3,5 go meHee 7,0. B apyrom
BapuaHTe peanunsayuu npegCcTaBnslOT WMHTEPEC KOMMO3WLMW, MNPUrOTOBMEHHbIE C
obecneveHnem pH ot 4 po 6. Ewe B 0OaHOM BapuaHTe peanusauyum NPeLCTaBnsoT
WMHTEPEC KOMMNO3ULMKN, NPUrOTOBNEHHbIE C o0ecneuveHnem pH oT 4 po 5,5. Ewe B ogHOM

BapuaHTe peanusayum ykasaHHas komnosmyunsa nmeet pH ot 4 go 5.

JdononHutenbHbIe Heobsi3aTenbHbLIe UHrpeaneHTbl

MotoLme KOMMNO3NUUM AN IMYHON MMIMEHBI COTMacHO HaCTosALEMY N30OPETEHMIO
MOIyT coaepxaTb OAWH Wnu Gonee AONONMHUTENbHbLIX WHIPEAUEHTOB AN YNyULLEHWS
XapakTepucTuk W/wnu npuBnekaTenbHOCTM Ans noTpebutenein. Takne WHrpesueHThl

BKMIOYAIOT, HanmpuMep, OTAYLUKY, WHKaNCylMpOBaHHbIE OTAYLIKW, PacTUTENbHbIE
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3KCTpaKkTbl, PPYKTOBbIE IKCTPAKTbl N APYrine BELWECTBA, Bbi3biBalowwme amoymn (emotives),
KpacuTenu, nUrMeHTbl,  areHTbl, perynupyrowme pH, Oydepbl, BellecTsa,
obecneunBarone nepnamyTpoBbin 3deKT (pearlescers), 3amyTHUTENWN, KOHCEPBaHTHI,
YBMAXHSAOLME areHTbl, CYCNneHAUPYOLNE areHTbl, KOHAULMOHEPbI ANSA KOXMW W/Unu BOnoc,
nuTaTenbHble BELWECTBA ANSA KOXN W/ UNN BONOC, BUTaMWHbI, aMUHOKUCINOTbI, KOHCEPBAHTbI
n GaktepuumaHble BewecTsa U ToMy nogobHoe. B ogHomM u3 BapuaHTOB peanu3ayun
obLee cogepxaHme Takmx 4OnNONHUTENbHbIX HEOBA3aTENbHbBIX UHIPEAUEHTOB COCTaBMNSET
MeHee 15 macc. % OT ykasaHHOW MOILWEN KOMNO3NLMN ANSA NIUYHOW FUrneHbl. B gpyrom
BapuaHTe peanu3auynn obliee cogepxaHue Takux AONONHUTENbHbIX Heoba3aTenbHbIX
WHrpeaneHToB coctaBnsieT meHee 10 macc. % OT ykasaHHOMW MOKLWEN KOMMO3NUMM ANS
nnyHou rurvensl. Ewe B oaHom BapuaHTe peanusauun obljee coaepxaHme Takux
AOMNONHUTENbHbIX HeOBs3aTenbHbIX UHIpeaneHToB coctasnseT ot 0,01 go 5 macc. % ot
YKa3aHHOMN MOIOLLEN KOMNO3MLUW AMNSA FIMYHOW rurneHbl. KonmuecTBo AOnOnHUTENbHbIX
Heobsa3aTenbHbIX MHIPEANEHTOB OTYacTn OyAeT 3aBUCETb OT KOHKPETHOrO WHIPEAMNEHTA,
NPUMEHEHNs, ANA KOTOPOro €ro MCNonb3ylT, U Xenaemblx CBOWCTB B pe3ynbTare ero

NPUMEHEHNA.

B ogHOM 13 BapmaHTOB peanusaymm ykasaHHas MOKoLAst KOMNO3NLUMs ANS NUYHON
TMIMEHbl HE COAEPXUT UMW NO CYLWECTBY HE COAEPXUT (MET)akpunaTHbIX NMONMUMEPOB Y
cononumepoB. «[lo cywectBy He cogepxut (MeT)akpunaTHbiX MONMMEPOB UNun
CONONUMEPOB» O3Ha4aeT, uYTo obllee cogepXaHue TakMx NONMMEPOB U COMONUMEPOB,
€Ccnn OHW MpPUCYTCTBYIOT, He npeBbiwaetT 0,0,01 macc. % OT ykasaHHOW MOHLLEN
KOMMO3ULUMN ANSA NUYHOW TMrueHbl. B oAHOM ©3 BapmaHTOB peanusaumm ykasaHHas
MOIOLLIAA KOMNO3NLUMA ANA NUYHOW TMIMEHBI HE COAEPXMUT UMK MO CYLLECTBY HE COAEPXUT
CUMWIMPOBAHHOMO YPETaHOBOrO MONMMMEpPa, COAEepXallero YeTBEepTUYHbIE aMMOHMEBBIE
rpynnbl. «[10 CyllecTBy He COAEPXWUT CUMUMIMPOBAHHOIO YPETaHOBOrO MONMMMEPaA,
coaepallero YeTBepTUYHbIE aMMOHMEBBIE TPYMMbI» O3HA4YaeT, uTo obliee cogepxaHue
Takoro NonMmepa, ecnv OH NPUCYTCTBYET, cocTaBnsieT meHee 0,01 macc. % OT ykasaHHON
MOIOLEA KOMMO3VLUMM ANA NNYHOW rurmeHbl. B ogHOM 1©3 BapuaHTOB peanusayum
yKasaHHas MOoLas KOMMO3NLUS ANS TAYHON TMIMEeHbl HE COAEPXKMUT UMK NO CYLLECTBY HE
COAEPXUT KATUOHHOTO MPOM3BOAHOIO ryapoBoll kameaun. «[10 CywecTBYy HE COAEPXMUT
KaTWOHHOIo NPOM3BOAHOMO ryapoBO/ KaMeAW» 03HAYaeT, YTo, ECMNN OHO NPUCYTCTBYET, €ro

obwee coagepxaHne cocraBnseT MeHee 0,01 macc. % OT ykasaHHON KOMMNO3NLUN.
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YKasaHHble MOLME KOMMO3ULMUN ANS NIMYHOW TUITMEHBI MOTYT GbiTb MOMyYEHbI C
MOMOLLBIO  TPaAWLUMOHHBIX METOAOB, B  KOTOPbIX YKasaHHOe aMWA0amMUHOBOE
NMOBEPXHOCTHO-aKTUBHOE BELLECTBO M YKa3aHHOE MOMLLEE MNOBEPXHOCTHO-aKTUBHOE
BELLECTBO COMOOMNU3NPYIOT B Boge OObIYHO NpY HarpeBaHWM U NEPEMELLMBAHUM U NPU
HEOOXOAUMOCTN OXNaXAalT AO TeMmnepaTtypbl, KOTOpasi MNO3BOMSET OCYLUECTBUTb
nocnegywouwiee AaobaBrneHne APYrux WHIPEAUEHTOB Komnodnuun. OxnaxgeHue u
nocneaytouiee f06aBneHne MHIPEANEHTOB MOTYT ObITb pasaeneHbl Ha HECKOMNbKO CTaaui,
NCXOAS U3 CBOWCTB J06aBnsieMblX ganee WHrpeameHToB. Hanpumep, OTAYLWKY U gpyrue
neTyyne KOMMOHEHTbl O0Obl4HO A00aBNAOT, KOrga KOMMO3UUMS HaxoguTcs npw
TeMnepaType HWXe TeMmneparypbl, NPy KOTOPOW OHM McnapsitoTcs. HarpeTble pacTBopbl
NOBEPXHOCTHO-aKTUBHbIX BELLECTB, B KOTOPbIX COMOOUNM3NPOBAHO aMuioamMUHOBOE
NOBEPXHOCTHO-aKTUBHOE BELLECTBO, HE CrneayeT oxnaxjaTb HacTonbko GbICTPO, YTOObI

NPON3OLLINIO ero ocaxgeHune.

Morowme KoMno3nmumm AnNs NUYHON TMMMEeHbl COrNMacHO HACTOSALWEMYy N306peTEeHo
mMoryT 6biTb o6ecneueHbl B pa3nunyHbix hopmax Bbinycka, BKMOYas, Hanpumep, cpeacrea
AN MbITbS Tena, CpeicTBa ANS YMbIBaHWS nuua v wamnyHu. B ogHom u3 BapuaHToB
peanusauyum ocobbii MHTEpPEC nNpPeACTaBnSAlT KOMMO3UUMM B OpMe  LUaMnyHen.
YKaszaHHY0 MOIOLLYIO KOMMO3MUMIO AN NUYHOW FMrneHbl oOblYHO pa30aBnsitoT BOAOW U
BCNeHMBaoT. Ecnu sIBHO He yKkasaHO WHOE, MNPOLEHTHbIE COAEPXaHUS WHIPELNEHTOB
KOMMNO3MLMW, yKa3aHHble B HACTOSILLEM OMUCaHUW, NPUBEAEHbI B OTHOLLUEHUM KOMNO3NLUA
nepes pasbaBrneHnemM npu MPUMEHEHUW, TO €CTb KOMMO3ULUW B YNakOBaHHOM BUAE.
YKkasaHHble MOMLME KOMMNO3NUMN ANS JINYHOW TUrMEHbl MOTyT ObiTb NpPeACTaBneHbl B
ynakoBKe, KOTOpasi COAEPXWUT WHCTPyKUMM, coobljalowme O TOM, YTO KOMMO3MLMIO

cneayeTt HaHOCUTb, BCNEHMBAaTb U CMbIBaThb.

Mpumepnbl

B cnepylowmx npumepax creapaMmyujonponvnjMMeTUnamMuH B KayecTBe anbTepHaTuBbl
0003HaveH kak «TAS», kokamugonponunbeTanH B KayecTBe anbTepHaTuMBbl 00O3Ha4YeH
kak «CAPB» wunu «6eTtamH», W KOKOMNTaypaT HaTpuss B KayecTBe anbTepHaTUBbI
obo3HaueH kak «rtaypat». B cnegywowmx Tabnuyax npeactaBneHHble macc. %
NepeyYNCneHHbIX WHIPEANEHTOB MNPUBEAEHbl B OTHOLUEHUU TaKUX WHIPELUEHTOB Kak
oTaenbHo JoBaBneHHbIX KOMMOHEHTOB. Hampumep, B npeacTtaBneHHbix Macc. %

AWNHATPUEBON COMU 3TUNEHANAMUHTETPAYKCYCHOW KMUCNOThI (guHaTtpueson conu 3ATA),
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xnopuga Hatpus n 6eH3oara HaTpus HE YYMTbIBAKOTCA TakMe BELLEeCTBA, €CMn OHU eCTb,
BXOASLMNE B COCTaB Kaknx-nubo MHrpesueHToB, ykasaHHbIX B Tabnuuyax noj TOBapHbIM
3Hakom. Komnosumuymn, onncaHHble B Tabnuuax 1, 2A n 3 HWxe, nonyyanu ¢ noMOLLbHO

cnegytowen obwen MeToamnkun.

HarpeBaloT HavyanbHOEe KONMMYECTBO BOAblI (4ENOHM3MPOBAHHOW) A0 LENeBoOu
Temneparypbl 63-65°C; B cnyvae NPUMEHEHUSA aobBaensoT
cTeapamugonponungumeTvnaMmvH 1 NepemMelinBaoT A0 pacteopeHus. [lpekpawjatroT
HarpeBaHune, gobaensaT kokonntTaypat Hatpusa (Pureact WS Conc) n nepemewunBaroT 40
pactBopeHnsi; pobaensAwT kokamugonponunbetamH (Tego® Betain CK KB5) wu
nepemMeLlunBatoT B TeYEeHMe npumepHo 5 muHyT. lNMocne oxnaxgeHus cmecn fo 40-43°C
J06aBnAlT JONONHUTENbHOE KONMUYECTBO BOAbl (4EUOHWU3UPOBAHHOMN), B KOTOPYIO Mpu
nepemeLlunsaHnm 4o06asnstoT nonuksatepHmym-10. 3aTem 4o06aBnsOT AUHATPUEBYHO COMb
OLTA, GeHsoar HaTpus, OTAYLUKY U JIMMOHHYIO KUCMOTY 1 NepemeLlumBatoT B TeyeHne 10

MUHYT.

Mpumep 1

Ons nonyuyeHus cepuin obpasuoB, onucaHHbIXx B Tabnuye 1 (6 KOoMnosnuui Ha ceputo
obpasyoe; TAS npucytcTeyeT B konudyectee 0 (otcytcteue TAS), 0,1, 0,2, 0,3, 0,4 unn 0,5

Macc. %), NPUMEHSANN OBLLYI0 METOANKY, ONUCAHHYIO BhILLE.
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TABJTMLUA 1
Cepuun o6pasloB
A B C D E F
WHrpeaueHT, macc. %
HauanbHoe kon-Bo o 100 Jo 100 Jo 100 Jo 100 Jo 100 Jo 100
BOAbI
[on. kon-Bo BOAbI 12,0 12,0 12,0 12,0 12,0 12,0
MonuksatepHuym-10 0,2 0,2 0,2 0,2 0,2 0,2
Tego® Betain CK KB5* | 3,33 6,66 10,00 6,87 13,75 20,63
Pureact WS Conc.** 10,00 6,66 3,33 20,63 13,75 6,87
Creapamugonponun- 0-0,5 0-0,5 0-0,5 0-0,5 0-0,5 0-0,5
anmetunamuH (TAS)
OTaywka 0,9 0,9 0,9 0,9 0,9 0,9
OuHaTtpunesas conb 0,05 0,05 0,05 0,05 0,05 0,05
SATA
BeHsoar HaTpus 0,45 0,47 0,45 0,47 0,43 0,40
JInmoHHas kucnota (50 | 1,2 1,2 1,2 1,2 1,2 1,2
macc. % BoAHbIN
pacTBop)
OObuwee cogepxaHue 4 4 4 8,25 8,25 8,25
MotoLero
NOBEPXHOCTHO-
aKTUBHOrO BeLLECTBa
(macc. %)
Macc. oTHOWwEHNe 25:75 50:50 75:25 25.75 50:50 75:25
OeTauH.Taypar

*Tego® Betain CK KB5 ot Evonik Industries; =30% kokamuaonponunbetanHa

**Pureact WS Conc ot Innospec Performance Chemicals; =30% meTunkokountaypara HaTpus
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Bsiskoynpyrvne cBOWCTBa yKaszaHHbIX KOMMNO3ULMIA NPY FapMOHUYECKNX koneBaHnsIx
onpeaenanu ¢ npumeHeHuem peometpa TA ARES-G2 ¢ reomeTpuen napannenbHbIX
nnactuH amnametpom 50 mm (3asop 1 mm). MamepeHua nposoaunn npm 25°C. Ha
yKasaHHble KOMNO3NLMN BO34ENCTBOBaNM KonebaHusamm ¢ yactoton B gnanasoHe ot 0,01
4o 100 'y npu aedopmauymn 1%, npu aTtom moaynb ynpyroctu (G’) u mMogynb noTepb
(G”) kOMNO3ULUMN N3MEPANN KaK (PYHKUMIO YacToTbl. M3oTponHaa dasa noBEpPXHOCTHO-
aKTMBHOro BellecTBa npeacrasndeT cobon dasy NnOBEPXHOCTHO-aKTUBHOIO BELLECTBA, B
KoTopon npeobnajaloWymmMy  MUKPOCTPYKTYPamMmn MOBEPXHOCTHO-aKTUBHOIO BeLLeCcTBa
ABNSAOTCA MULENmbl arperMpoBaHHbIX MOMEKYN MNOBEPXHOCTHO-aKTUBHOrO BeLLECTBA.
MpeanoututenbHO asa MNOBEPXHOCTHO-aKTMBHOrO BellecTBa npecrasnseT cobon
N30TPOMHYKO Nano4ykoobpasHyd MULENMAPHYD CUCTEMY, TO €CTb CUCTEMY, B KOTOPOW
npeobnaaarollen MUKPOCTPYKTYPON MOBEPXHOCTHO-aKTUBHOMO BELLECTBA SBMSKTCA B
Lenom nanoykoobpasHble Muuennbl. Ons n3oTponHON nanoykoobpasHon MULENNSPHOW
CNCTEMbl OTKNMK Ha konebaHus (oscillatory response) COOTBETCTBYET NPYXUHHO-
aemndepHon mogenn Makceenna, rae Huke 4acToTbl nepexoga (4acToTbl NMepexoaa,
NnpeAcTaBnsAloLWen 4acToTy, npu kotopon G’=G”) OTHOLLIEHWE TaHreHca yrna HakrnoHa G’ K

TaHreHcy yrna HaknoHa G” coctaBnseT npumMmepHo 2 K 1.

Ha cour. 1 npeacraBneH rpaduk, Ha KOTOPOM CPaBHUBAKOTCA MOAYSb YNpPyrocTtu
(G’) n mogynb noTepb Npu ynpyron aecopmauum (G”) komnosnyuin us cepum obpasuya E
(obwee copepxaHne Taypata u OetamHa coctaBnseTr 8,25 macc. %; maccosoe
OTHOLUEHNE OeTaunH:Taypart COCTaBnseT 50:50) npu coaepxaHum
cTeapamugonponungumetTnnammia, cocrasnsawowem 0 nnm 0,5 mace. %. Ha ykasaHHOM
rpacduke NpeAcTaBneH CABUM YaCcTOThbl MEPEXOAa, KOTOPbIA NPOUCXOAUT Npu A00aBneHNM
cTeapamMmugonponungumeTvnaMmmHa, YTo CBUAETENbCTBYET O TOM, 4TO jJobasneHue
cTeapamugonponungumeTunammHa  apnsetca  3PdEeKTUBHbIM AN CO34aHud
MULENNAPHON CTPYKTYPbl yKaszaHHON komnosuyun. OTHOLLEHNE TaHreHca yrrna HaknoHa
G’ k TaHreHcy yrna HaknoHa G” Hmke nepeceveHna G’ n G” coctaBnaeT NpUMEPHO 2 K 1,
YTO YKasblBAa€T Ha TO, UTO YKasaHHAs KOMMO3NUMS COAEPXKMWT  U3OTPOMHYIO

nanoykoobpasHyo MULENNSIPHYIO CUCTEMY.

BenuunHa, obpaTtHas 4actote Ha nepecevyeHum G wn G”, rge G=G",
npeacraensieT CcobOM  XapakTEPUCTMYECKOE BPEMS  penakcauuu, B  KadyecTse

anbTepHaTBbl UMEHYEMOE KaK «Bpemsi penakcauum» unu T, 3HaYeHUs BPEMEHU
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penakcaymm KoMno3numm ns cepun A-F npegcraBneHbl HA TEPHAPHBIX rpadukax Ha dour.

2-7; 3Ha4YeHNs BPEMEHN penakcaumm npmBeaeHbl B MUNNCeKyHaax (Mc).

Ha cour. 2 npegcraBneH rpadmk, Ha KOTOPbIN HAHECEHbI 3HAYEHUS BPEMEHWN penakcaumm
cepun komnosnymn obpasya A. HaHeceHHble Ha rpadrk 3HaYEHUs1 BPEMEHN penakcauum
Oblnn O4yeHb HebonbwMMKU KU cocTaBnsanm ot 21,1 mc A0 54,2 mcC; AnA KOMMO3nuumi,
cogepxaswmx ot 0,1 go 0,3 macc. % creapamugonponungumeTurammHa, dacrorta
nepexoja He Obina OTMEeYeHa, UTO YKasblBAET HA TO, YTO B yKa3aHHbIX KOMMNO3ULMAX He
co3gaanacb MuUennspHas CTpyKTypa, AoctaTouHas Ans obecneyeHns nojgaroLerocs

N3MEPEHNIO BPEMEHN penakcayuu.

Ha cour. 3 npegcraBneH rpadmk, Ha KOTOPbIN HAHECEHbI 3HAYEHUSA BPEMEHWN penakcaymm
cepun Komnosuumin obpasya B. HaHeceHHble Ha rpaduk 3HaYEeHUs1 BpEMEHN penakcauum
cocraenann ot 31,4 mc go 267,8 mc. Bbino nNpogeMOHCTPMPOBAHO, UYTO 3HAYeHMWs
BPEMEHUN penakcayum yBenumumanucb ¢ 31,4 MC AnNS KOMMNO3MLMKN, HE CofepKaBLuen
cTeapamugonponunaumeTmnammHa, Ao 267,8 mc gns komnosuymu, cogepxaswen 0,2
mMacc. % creapamugonponungumetTunamuya. Ons komnosuuymin, cogepxaswmx ot 0,3 go
0,5 macc. % creapamugonponunguMeTunaMmmnHa, 3HauYeHust BPEMEHU penakcauum
ymeHblwanucb ¢ 185,0 mc go 84,9 mc, HO BCce ewle Obiny 3HauYUTENbHO OonblUe, Yem
BpeMs penakcayun ans KOMMo3unyuu, He coaepxxasLuen

cTeapamugonponmngmmeTmnnamMmmHa.

Ha ¢our. 4 npegcraeneH rpacduk, Ha KOTOPbIN HAHECEHbI 3HAYEHUS BPEMEHWN penakcaumm
cepun komnosuyun obpasya C. Bbino nNpogeMOHCTPUPOBAHO, YTO 3HAYEHUS BPEMEHMU
penakcayum yBenuumBanuce ¢ 67,6 MC AnS KOMMOO3ULMK, HE COAEpXaBLUEN
cTeapamugonponungumeTunammHa, 4o 83,6 mc gns komnosuuyum, cogepxaswen 0,1
Macc. % creapamuaonponunamMmeTunamuba. Ons komnosuyuin, cogepxaswmx oot 0,2
go 05 wmacc. % creapamugonponunammHa, 3Ha4YeHUs BPEMEHU penakcayum
yMeHbLwanncb ¢ 48,2 mc go 14,0 mc. lNpeacraBneHHble 3HAYEHNSA BPEMEHN penakcauum
B obuleM crnyyae COOTBETCTBYIOT KOMMO3ULUMUAM, KOTOpble WMEKT OTHOCUTEMbHO

HEMPOUYHYI MULIENTISIPHYIO CTPYKTYPY.

Ha c¢our. 5 npegcraBneH rpadhmk, Ha KOTOPbIN HAHECEHbI 3HAYEHUST BPEMEHWN penakcaumm
cepumn komnosnynin obpasuya D. HaHeceHHble Ha rpadhmk 3HAYEHUS BPEMEHN penakcauum

OblNM  OTHOCUTENbHO HebonblwKMMM u coctaBnanm ot 33,1 mc ao 412 wmc
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MNpeAcCTaBrNeHHbIE 3HAYEHWUSI BPEMEHW pernakcauum B OOLEeM Criyyae COOTBETCTBYIOT

KOMMO3NLMSIM, KOTOPbIE UMEKT OTHOCUTENBHO HENPOYHYIO MULIENTISIPHYIO CTPYKTYPY.

Ha cour. 6 npegcraBneH rpadmk, Ha KOTOPbIN HAHECEHbI 3HAYEHUS BPEMEHWN penakcaumm
cepumn komnosnymn obpasuya E. HaHeceHHble Ha rpadrk 3HaYEHUs1 BPEMEHN penakcauum
coctasnsann ot 101,0 mc Ao 666,7 mMC. Bbino nNpoaEeMOHCTPUPOBAHO, UYTO 3HAYEHUS
BPEMEHM penakcayun yBENMYMBanmcb c yBEnuYeHnem coaepxaHns

cTeapamugonponmngmmeTmnnaMmmHa.

Ha cour. 7 npegcraBneH rpadmk, Ha KOTOPbIN HAHECEHbI 3HAYEHUSA BPEMEHWN penakcaymm
cepumn komnosnymin obpasuya F. HaHeceHHble Ha rpadrk 3HaYeHNss BpEMEHN penakcauum
coctasnanu ot 303,0 mc 40 454,5 mC npn yBeNMYEHNN 3Ha4YEHNIA BPEMEHN penakcauyum ¢
YBENUYEHNEM COAEepXaHusa creapamugonponungumetmnammHa go 04 macc. % ot
yKasaHHon komnosuuun. Bpems penakcauum komnosuuyun, cogepxaswen 0,4 macc. %
cTeapamugonponunaumeTmnammHa, u Komnosuyun, coaepxaswen 0,5 macc. %

cTeapamugonponunaumeTunaMmumHa, 6bino no CywecTsy OANHAKOBbIM.

lpacbmkn Ha ur. 2-7 AEMOHCTPUPYIOT, UYTO KaK COAEpXaHue MOILLEero
NOBEPXHOCTHO-aKTUBHOIO BELLECTBAa, Tak U KONMUYECTBO GETanHOBOrO MOBEPXHOCTHO-
aKTUBHOrO BELLECTBA MO OTHOLLEHNIO K TaypaTHOMY MOBEPXHOCTHO-aKTUBHOMY BELLECTBY
MOryT OKasblBaTb 3HaynTenbHoe BNUsSHNE Ha CNocoBHOCTb

cTeapamugonponunaumeTunammHa  cnocobCTBOBaTb  CO34aHUIO MULENNSIPHON

CTPYKTYpbI.
Mpumep 2

Komnosuyumm, onucaHHble B Tabnuue 2A, nonyyanu cornacHo obuien MeToauke,
npeacTaBneHHon Boilwe. pH ykasaHHbIX komnosuuyuin coctaensan o1 4,0 o 4,7. NUsmepsnn
HayanbHYylO BA3KOCTb KaX[OW U3 MOMy4YEHHbIX komMnosuuui. [anee k nepBoHavanbHO
nonyJyeHHoim TAS-cogepxalym KOMNo3nuusim A00aBnsnyM  areHT, perynupyowuni
BA3KOCTb, KaK YyKasaHo: XNopuj HaTpus AN KOPPEKTUPOBKU BA3KOCTM B CTOPOHY
yBenudeHns wunn nonunponuneHrnukons-9 (MMNM-9) ana KOPPEKTUPOBKN BA3KOCTU B
CTOPOHY yMeHbLUeHus. [lanee areHT, perynupyrowmin BA3KOCTb, 4o0aBnanyu o Tex nop,
noka He 6biNO MOMYYEHO OTPErynMpoBaHHOE 3HAYEHWE BA3KOCTU B Npejenax LeneBoun
BA3KOCTW, cocTaBnsswen ot 4000 go 8000 cll, nunu ao6aBneHHOE KONUMYECTBO areHTa,
perynupyoLwero BA3KOCTb, HE JOCTWrano MakcumanbHoro obuwiero konuuectsa. [anee

areHT, perynupyrowmin BaskocTb, gobaenanu ¢ warom 0,05 macc. % BnnoTb 40 o6Lwero
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konuyecTtsa, cocrtaensBwero 0,2 macc. %, a 3atem ¢ warom 0,1 macc. % BnnNoTb 40
MakcumanbHoro obulero konuyecta, cocraensswero 2,0 macc. % u3 pacyeta Ha
oOLyto Maccy nepBoHavaneHO NOMyYEHHON KoMnosmymn. [lanee Kk He cogepxawmm TAS
komnosngymsam C1 n C2 pobaensnn xnopug Hatpus ¢ warom 0,2, 0,3 n 0,5 macc. %
BAMOTb A0 obwero konuyecrtsa, coctaensswero 1,0 macc. % u3 pacuyera Ha obuwyto
Maccy nepBoHayanbHO MOMy4YeHHOW komnosuuuu. B cnyuyae obuwero coaepxaHus
nosgHee gobaeneHHon conu, coctasnsaswiero 0,2 macc. %, 0,5 macc. % n 1,0 macc. %,
OTperynupoBaHHoe 3HaueHne Baskoctn komnosuyum C1 cocraenano 2656 cll, 2508 cl1 n
2706 cfll, cooTBeTCTBEHHO. B cnyyae obLiero cogepxanns nosgHee 5006aBneHHON conu,
coctasngswero 0,2 macc. %, 0,5 macc. % n 1,0 macc. %, oTperynmpoBaHHbl€ 3HaYEHUS
BA3KOCTU komno3uymm C2 coctasnsanu 6197 cll, 6443 cl1 n 7093 cl1, cOOTBETCTBEHHO.
N3mepeHns BA3KOCTM NpOBOAMAN C npumeHeHuem peomeTtpa AR2000EX ot TA
Instruments (30°C, 3asop 1 mm, Bpemsa ycTtaHoBneHusa pasHosecus 90 ¢, nsamepenune 30

¢, A-4 1/c, cTanbHOW WNWUHAENb C NNacTuHon 40 mm).
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TABJIMLA 2A
O6paseun
C1 C2 C3 C4 C5 C6
WHrpeaueHT, macc. %

HavanbHoe kon-BO BOAbI o 100 Jo 100 Jo 100 o 100 Jo 100 o 100
Lon. kon-Bo BOAbI 12 12 12 12 12 12
MonuksatepHuym-10 0,2 0,2 0,2 0,2 0,2 0,2
Tego® Betain CK KB5* 20,63 31,25 3,33 6,66 10,0 6,87
Pureact WS Conc. 6,87 10,41 10,0 6,66 3,333 20,63
Creapamugonponun- - - 0,10 0,10 0,10 0,10
anmeTtunamud (TAS)
Otaywka 0,7 0,9 0,9 0,9 0,9 0,9
OunHatpuesas conb SOTA 0,05 0,05 0,05 0,05 0,05 0,05
BeHsoat HaTpus 0,41 0,34 0,45 0,47 0,45 0,47
JlnmoHHas knucnota (50 macc. % | 1,2 1,2 1,2 1,2 1,2 1,2
BOZHbIN pacTBoOp)
OOfLwee cogepaHme MOKLLEro 8,25 12,5 4 4 4 8,25
NOBEPXHOCTHO-aKTUBHOIO
BewjecTea (macc. %)
Maccosoe oTHoLEeHKEe 75:25 75:25 25:75 50:50 75:25 25:75
OeTauvH:Taypar
HauanbHas BaskocTb (cl) 3240 6128 3 339 691 59
MyTHbIN (Ja/HeT) Het Ha HeTt HeTt HeTt Het
AreHT, perynupytowmn easkoctb | NaCl NaCl NaCl NaCl NaCl NaCl
(macc. %) (1,0) (1,0) (2,0) (2,0 (2,0 (2,0)
OTtperynupoBaHHas BA3KOCTb 2706 7093 238 180 176 638
(cl) Ha Ha Ha Ha Ha ha
MyTHbIn (Ja/HeT)

*Tego Betain CK KB5 ot Evonik Industries; =30% kokamuagonponuntetanHa

**Pureact WS Conc. o1 Innospec Performance Chemicals; =30% meTunkokonnraypata HaTpus
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TABJIMUA 2A - MPOOOIMKEHUE

O6paseul

1 2 3 4 5 6
MHrpeauenT, macc. %
HavanbHoe kon-BO BOAbI o 100 Jo 100 o 100 o 100 Jo 100 o 100
[on. kon-Bo BOAbI 12 12 12 12 12 12
MonuksaTepHnym-10 0,2 0,2 0,2 0,2 0,2 0,2
Tego® Betain CK KB5* 13,75 13,75 20,63 31,25 20,83 10,41
Pureact WS Conc. 13,75 13,75 6,87 10,41 20,83 31,25
Creapamugonponun- 0,10 0,10 0,10 0,10 0,10 0,10
anmeTtunamud (TAS)
OTaywka 0,9 0,9 0,9 0,9 0,9 0,9
OuHaTtpuesas conb O0TA 0,05 0,05 0,05 0,05 0,05 0,05
BeHsoart HaTpus 0,43 0,43 0,40 0,34 0,40 0,45
JlnmoHHas kncnota (50 macc. 1,2 1,2 1,2 1,2 1,2 1,2
% BOAHbIN pacTBop)
Obuwee cogepxaHue motwowero | 8,25 8,25 8,25 12,5 12,5 12,5
NOBEPXHOCTHO-aKTUBHOIO
BewjecTea (macc. %)
MaccoBoe oTHOLWEeHne 50:50 50:50 75:25 75:25 50:50 25:75
OeTanH:Taypar
HauvanbHas BaskocTb (cl) 2327 2580 4741 10280 13990 259
MyTHbIN (Ja/HeT) Het Het Het Ja Ja Ha
AreHT, perynupyoLuin NaCl NaCl -- Mnrr-9 nnr-9 NaCl
BSA3KOCTb (Macc. %) (0,7) (0,7) (0,1 (0,15) (2,0
OTperynupoBaHHas BA3KOCTb 4683 4876 -- 6210 6704 4765
(c Ha Ha Ha Ha Ha
MyTHbIN (Ja/HeT)

*Tego Betain CK KB5 ot Evonik Industries; =30% kokamuagonponuntetanHa

**Pureact WS Conc. o1 Innospec Performance Chemicals; =30% meTunkokonnraypata HaTpus
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Ob6pasybl 1-6 n cpaBHUTENbHble 06pasypl C3-C6 copgepxanm 0,1 macc. %
cTeapamugonponungumeTunammHa. HavanbHble 3HauyeHust BSA3KOCTM obpasyoB 4 u 5
(coaepaHue MOKOLWEro MNOBEPXHOCTHO-aKTUBHOIO BellecTBa cocrtasnano 12,5 macc. %;
MaccoBOe OTHOWeHne OGeTauH:Taypatr coctasnsano 75:25 n 50:50, cooTBeTCTBEHHO) Oblnn
BblLLUE LeneBsoro guanasoHa 1 AomkHbl 6binm ObiTb CKOPPEKTUPOBAHBI B CTOPOHY YMEHbLLEHUS.
BsaskocTb o6pasya 6 (cogepaHne MOKLLErO NOBEPXHOCTHO-aKTUBHOMO BELLECTBA COCTaBNANO
12,5 macc. %; maccoBoe OTHoweHne OeTamH:Taypar coctaensano 25:75) posoamnn Ao
3HaJYeHNs B LieneBoM guanasoHe nytem gobaeneHusa 2,0 macc. % xnopuga Hatpus. BsaskocTb
obpasya C6 (coaepxaHme MOIOLLEro MOBEPXHOCTHO-AaKTMBHOrO BewecTBa coctaBnsano 8,25
Macc. %; maccoBoe OTHoweHue GeTamH:TaypaTt cocrtaBnsano 25:75) He Obina npuBegeHa K
3HaYEHUIO B LIENEBOM Anana3oHe nytem gobasneHns xnopuaa Hatpus npu Hambonee BbICOKOM
paccmaTtpuBaemom cogepxaHum (2,0 macc. %). HauyanbHoe 3HauyeHune Bs3kocTuM obpasya 3

HaxoAUNock B LieNIeBOM AManasoHe BA3KOCTU U He TpeGoBano KOPPEKTUPOBKU.

Bsiskoctu cpaBHUTENbHBLIX 06pa3oB C3, C4 n C5 (obwee coaepxaHne noBepxXHOCTHO-
aKTUBHOIO BELLECTBA COCTaBMANO 4 macc. %; OTHOWeEHUs GeTaunH:TaypaTt coctasnsanu 25:75,
50:50 n 75:25, cOOTBETCTBEHHO) HE ObiNM MPUBEAEHblI K 3HAYEHUSIM B LIENEBOM AuManasoHe
nytem gobaBneHns xnopuga Hatpua npu Hanbornee BbICOKOM pacCMaTpuBaeMoOM COAEpPXKaHNM
(2,0 macc. %). Bsaskoctn obpasuyoB 1 u 2 (copepkaHne MOKLLErO NMOBEPXHOCTHO-aKTUBHOIO
BellecTBa coctarnano 8,25 macc. %, oTHoweHne GeTamH:Taypar Hatpus coctaenano 50:50)
LOBOAMNUM A0 3HAYEHMIA B LENEBOM AuanasoHe nytem gobaenenuns 0,7 macc. % xnopuga
HaTpus. HayanbHoe 3HaueHue BSA3KOCTU obpasya 3 (CoaepkaHMe MOKLLETO MOBEPXHOCTHO-
aKTUBHOro BelwlecTBa coctaenano 8,25 macc. %, OTHoweHune OeTaunH:TaypaT COCTaBnsano

75:25) Haxogunock B LENEBOM AMana3oHe N He TpeboBano KOPPEKTUPOBKN.

O6paszey C1 nmen 3HaunmTenbHO Gonee HU3KOe HayanbHoe 3HauyeHue BsiskocTh (3240
cll), uyem ob6pasey 3 (HauyanbHoe 3HauyeHMe BA3KOCTM 4741 cll), KOTOpbIN nepea
perynupoBaHneM BSA3KOCTM C MOMOLLBIO COMU CoAepXan Takoe Xe KONMUYECTBO MOKOLLEro
NOBEPXHOCTHO-aKTUBHOIO Bewlectsa (8,25%) u MMen Takoe Xe OTHOoweHue OeTauH.Taypar
(75:25); uTO CBMAETENLCTBYET O TOM, 4YTO BKIouYeHMe TAS B obpasey 3 cnocoGeTByeT
YBEMUYEHNIO BA3KOCTWM Komnosuuyun. [JoGaBneHne conu He NpUMBOAUMNO OTPEryrnmpoBaHHOE
3HauyeHne BaAskocTM oOpasuya C1 B npegenbl uUeneBoro auanasona; npy 1,0 macc. %
LOBAaBNEHHOW CONMU OTPEryNUPOBAHHOE 3HAaJYEHWE BSA3KOCTM komMno3vmumm C1 Obino MeHblue
HayaneHOro 3HauyeHus BA3KocTU. OOpasey C2 nmen 3HauynTeENbHO Gonee HU3KOEe HavanbHoe

3HaueHne BaskocTM (6128 cll), yem obpasey 4 (HayanbHoe 3HauyeHne BsaskocTu 10280 cll),
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KOTOPbIA COAEepKan Takoe e KOMMYECTBO MOIOLLEro MOBEPXHOCTHO-aKTUBHOMO BeELLECTBA U
UMen Takoe Xe OTHoweHne OetaumH:TaypaT (75:25); utO CBUAETENLCTBYET O TOM, YTO

BkntoueHne TAS B oOpasel 4 cnocobCTBYET YBENUYEHNIO BA3KOCTU KOMMO3NLNN.

Ceownctea neHbl obpasua 3 n KoMno3nymn ¢ OTPErynMpoBaHHON BA3KOCTbIO 06pasyos 1-
2, 46 n C3-C6 npumeeaeHbl B Tabnuuye 2B. CBOWCTBA NeHbl OMNpeaensann C MNOMOLLbIO

cneayowmx obLmMx METOANK.

N3mepeHns obbema neHbl NPOBOAMNM C NpPUMEHeHuMeM npubopa AN onpeaeneHus
xapakrepuctuk nexbl Sitafoam R-2000 Foam Tester ot SITA Lab Solutions (nporpammHoe
obecneveHne Sita Foam Software D/DAC; Bepcus 1.0.11.549). EMKoCTb ANns BOAbI YKa3aHHOro
npubopa 3anonHanu Bogon npu Temnepatype 40-42°C. Hactpouku ans wcnbitaHus Obinu
ycTaHoBneHol Ha 40 uuknoB nepemewwnBaHus, 20 cekyHa Ha umkn npu 1000 o6/MuH C
npumeHeHnem 250 mn Boabl. 1 r o6pasya kKoMnos3nymm, nognexaiien UCNbITaHN, BHOCUNN B
yKasaHHbIn npnbop, 1 o6beM NeHbl U3MEPSANN NPW ONUCaHHBbIX HacTponkax. O6bem nNeHbl,

cosjaBaemon obpasLomM, NpuBeAEH B MJ.
MNOTHOCTb U CTabUNBbHOCTb MEHbl U3MEPSNN C NMOMOLLbIO CNEAYIOLLEN METOAMKN.

e TapupytoT 100 Mn MEPHbIN LUNUHAP Ha BECax.

e OTMepSAIOT B KyXOHHbIN GrneHaep Braun 200 mn BogonpoBogHoOM BoAbl npu 45°C
1 5,06aBnAT 2 M KOMNO3NULMKW, NoANexalen NCnbITaHnLo.

e lcnonb3ys Tanmep, YAEPXKMBAOT NepeknioyaTenb WUMNYNbCHOMO pexuma
(pexunma «pulse») B TeuyeHne 10 C¢ n, He ocCTaHaBnuBas TanWMep, OTMNYCKalOT
nepekntoyaTenb, npepbiBas paboTy B UMMNYNbCHOM pexume Ha 10 cekyHz,.

e [loBTOpstoT umknbl 10 cekyHa wumnynbcHoro pexunma/10 cekyHa naysbl Ao
ncreyeHns 70 cekyHg, (BCEro Tpu ¢ NOMOBUHOW LMKNA).

¢ [lepemeLyatoT NONYYEHHYIO MEHY B MEPHBIA LUNUHAP AO TEX MOpP, NOKa YPOBEHb
He AOCTUTHET oTMETKM 100 mn.

e DuUKCUpPYIOT Maccy NeHbl, MOKasaHHyIo Ha Becax (MIOTHOCTD).

e 3anyckaloT Tanmep Ha 5 MUHYT 1 PUKCUPYIOT OOBEM XNLKOCTU Ha AHE MEPHOTIO

ymnuHapa (ctabunbHOCTD).
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TABJIMUA 2B

O6paseun Oo6bLem MnoTtHocTh | CTabunNbHOCTL

neHbl neHbl neHbI

(mn) (r/100 mn) (mn)
1 427 8,7 6,5
2 411 8,1 8,0
3 450 15,0 13,0
4 446 8,7 7,5
5 441 9,5 8,0
6 424 10,3 9,0
C3 391 8,08 6,5
C4 399 9,92 7,0
C5 321 11,82 9,0
C6 409 9,97 8,0

B pesynbTate Bce ucnbiTbiBaeMble 06pasubl o6nagany npueMneMbIMU CBONCTBAMY NeEHbI, Npu

3Tom o6pasubl 3-5 o6ecneunBany HanbonbLne 06bEMbI NEHbI.

McnbiTaHne B napukmaxepckom canoHe (salon testing) (50 kBanuduyMpoBaHHbIX YY4aCTHUKOB)
NPOBOAUNKN C NPUMEHEHNEM komMno3nyun obpasua 3. B pesynbTaTte AaHHOrO UCMbITaHUS Gbino
YCTaAHOBMEHO, YTO YKasaHHas komnosuyms obpasya 3 obnajgaeTr XOpOowVMU MOKOLLMMM

CBONCTBaMW.

Mpumep 3
Komnosuyum, onucaHHble B Tabnuuyax 3 n 4 Hke, nony4vyann ¢ NOMOLLUbIO CreayroLlen

METOAMKN, ABMNSOLLENCA BApMaHTOM O0LLEeN METOANKMN, ONMUCAHHON BbILLE.

MpumepHo 10-15% OT HavyanbHOro KONMWYecTBa BOAbI OTAENAT U coxpaHsT. K
OCTaBLUENCHA 4YacTu MepBOHa4YanbHOro KonMyectea BOAblI A06aBnsOT nonvkeaTepHuym-10 n
HayMHalOT HarpeBaHNe 4O LIENEBON TemnepaTypbl, cocTtaBnswowen ot 60°C go 65°C (70°C,
ecnv HeobxoaMmo A06aBUTb CTeapaMmugonponungumeTnamMmun). Kak Tonbko nonmnkeaTepHUym-
10 nonHocCTblO pacTBopuncs, Ao6aBnsawT kokountaypat Hatpus (Pureact WS Conc) u
nepemMeLlunBaloT A0 pacTBOpeHus; fo06aBnslT cTeapamuaonponunauMmeTunamuH (B cnydae
HeoBX04MMOCTU €ro NPMMEHEHNSA) U NepeEMELLNBAIOT 40 PacTBOPEHUs. HaumHaoT oxnaxaeHne

40 30°C. Bo Bpemsi chasbl oxnaxaeHus 400aBnsatoT kokamugonponunbetanH (Tego® Betain CK
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KB5) n nepemewmBaloT 40 pacTtBopeHus. [obasnswoT guHatpueByto conb SOTA n GeHsoar
HaTpud, nNpeaBapuTENbHO AUCNEPrMPOBaHHbIE B OTAENEHHON COXPAaHEeHHOW YacTu BOAbl
(Harpeton po 40-60°C). Korga cmecb oxnagunacb Ao Temnepatypbl Hmke 35°C, gobasnsioT
oTAaywKky n gosoaat pH ao 4,2-4,8 nytem pfob6aBneHUss NMMUMOHHOW KUCMOTbI, MOCMe 4ero
fo6aBnaloT XMOpUA HaTpus, Kak ykasaHo. 3Ha4YeHWs BA3KOCTM MONMYYEHHbIX KOMMO3ULMM
N3MepAaloT ¢ npumeHeHuem peomeTtpa Discovery Hybrid Rheometer (mogenn DHR-2) ot TA
Instruments (30°C npu 4 o6paTHbIX CeKyHAax, NnacTtuHa, MOABEPrHyTas MNeCKOCTPYNHON

06paboTke). 3HaYEeHUsA BA3KOCTM KOMNO3NLMIA NPUBEAEHbI B Tabnuue 4 Huxe.

MponyckaHue ceeTa Yepes ykasaHHble KOMNO3ULMM U3MEPANN C NpUMEHeHneM npubopa
Formulaction Turbiscan LAB, B KOTOpOM UCMONb3yeTCss METOH CTaTU4ECKOro MHOrOKpaTHOro
paccesHuna ceBeTa. B Hactoswem onucaHum cumtaetcs, uto AT > -20% (no cpaBHEHU ¢

06pa3yom ANCTUNNNPOBAHHON BOAbI) COOTBETCTBYET «NPO3PAYHOCTI».
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TABJIMLA 3

OO0wumi coctaB 06pasuLoB U3 Tabnuubl 4

UnrpeauenT, macc. %

HavanbHO€ KON-BO BOAbI 0o 100
(4EUOHU3UPOBAHHOW)
MonuksatepHuym-10 0,2

Pureact WS Conc.**

Kak ykasaHo B Tabnuue 4

Cteapamugonponun-
AUMETUNAMUH

Kak ykasaHo B Tabnuue 4

Tego® Betain CK KB5*

Kak ykasaHo B Tabnuue 4

Ounatpuesasa cons SAOTA | 0,05
BeHsoart HaTpus 0,5
Otaywka 0,7
JIuMoHHaA kucnoTa 1,2

(50 macc. % Bog.
pacTBop)

Xnopua HaTpus

Kak ykazaHo B Tabnuue 4

*Tego®Betain CK KB5 ot Evonik Industries; =30% kokamugonponunbetanHa
**Pureact WS Conc. ot Innospec Performance Chemicals; =30% meTunkokountayparta HaTpusa
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TABJIMLUA 4
O6pasey,

A1) | A(2) |AGQ) | AM4) A(S) B(1) | B(2) B(3) B(4) B(5)
Pureact WS Conc. (macc. %) | 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66
Cteapamugonponun- -- - - - -- 0,3 0,3 0,3 0,3 0,3
avMmeTunamud (macc. %)
Tego® Betain CK KB5 (macc. | 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66
%)
Xnopuga HaTpus -- 0,5 1 1,5 2 -- 0,5 1 1,5 2
O6buwee coaep:kaHue 4 4 4 4 4 4 4 4 4 4
MOIOLLIEr0 NOBEPXHOCTHO-
aKTMBHOIO BeLLeCTBa (Macc.
%)
MaccoBoe oTHOLWEHuE 50:50 | 50:50 | 50:50 | 50:50 50:50 | 50:50 | 50:50 |50:50 | 50:50 50:50
OeTauH:Taypar
Bsaskoctb (cl) 51 120 310 501 581 676 588 181 136 114
AT (%) -5,34 -2,07 | -3,83 -74,46 | -82,84 | -2,96 -2,53 -85,63 | -86,84 | -86,76

E(1) E(2) | E@) E(4) E(5) F(1) | F(2) F(3) F(4) F(5)
Pureact WS Conc. (macc. %) | 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99
Cteapamugonponun- -- -- -- -- -- 0,15 0,15 0,15 0,15 0,15
auMmeTunamud (macc. %)
Tego® Betain CK KB5S (macc. | 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99
%)
Xnopug Hatpus -- 0,5 1 1,5 2 - 0,5 1 1,5 2
O6buee coaep>kaHue 6 6 6 6 6 6 6 6 6 6
MOIOLLIEr0 MOBEPXHOCTHO-
AKTMBHOTO BeLEeCTBa (Macc.
%)
MaccoBoe OTHOLLEHnE 50:50 | 50:50 | 50:50 | 50:50 50:50 | 50:50 | 50:50 |50:50 | 50:50 50:50
OeTauH:Taypar
Bsskoctb (cl) 114 299 651 1129 1802 222 553 1144 1872 2626
AT (%) -- -- -- -- - -- - -- -- --
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TABJIMLA 4 - MPOOOINKEHUNE

O6paseun

I(1) 1(2) 1(3) 1(4) 1(5) J(1) | J@2) J(3) J(4) J(5)
Pureact WS Conc. (macc. %) | 6,66 6,66 6,66 6,66 6,66 20 20 20 20 20
Cteapamugonponun- - - - -- -- 0,3 0,3 0,3 0,3 0,3
anmeTunamud (macc. %)
Tego® Betain CK KB5 (macc. | 20 20 20 20 20 6,66 6,66 6,66 6,66 6,66
%)
Xnopug HaTpusa - 0,5 1 1,5 2 - 0,5 1 1,5 2
O6wee coaepxaHme 8 8 8 8 8 8 8 8 8 8
MOIOLLIETO NOBEPXHOCTHO-
aKTUBHOrO BewecTea (mMacc.
%)
MaccoBoe OTHOLIEHUE 75:25 | 75:25 | 75:25 75:25 75:25 25:75 | 25:75 25:75 25:75 25:75
fetauH:Taypar
BaskocTb (cl) 1084 1292 1386 1615 1858 1304 1526 1747 2145 2057
AT (%) -4,60 |-8586 | -85,14 | -85,96 |-86,10 -2,83 -86,61 -86,84 | -86,87 -86,90

M(1) | M(2) | M(3) M(4) M(5) S(1) S(2) S(3) S(4) S(5)
Pureact WS Conc. (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 20 20 20 20 20
Crteapamugonponun- 0,15 0,15 0,15 0,15 0,15 -- - --
anmeTunamud (macc. %)
Tego® Betain CK KBS (macc. | 13,33 | 13,33 | 13,33 13,33 13,33 6,66 6,66 6,66 6,66 6,66
%)
Xnopug HaTpus - 0,5 1 1,5 2 - 0,5 1 1,5 2
Obuwee coaepaHue 8 8 8 8 8 8 8 8 8 8
MOIOLLIETO NOBEPXHOCTHO-
aKTUBHOTrO BewecTea (mMacc.
%)
MaccoBoe OTHOLIeHHne 50:50 | 50:50 | 50:50 50:50 50:50 25:75 | 25:75 2575 2575 25:75
6eTauH:Taypar
BsaskocTb (cl) 1069 2416 3978 5125 5671 12 19 41 79 248
AT (%) -2,56 | -15,37 | -86,55 | -86,87 |-86,90 | -3,37 -3,14 -6,19 -81,82 -84,47
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TABJIMLA 4 - MPOOOINKEHUNE

Ob6pasey,
T(1) T(2) | T@) T(4) T(5) Y(1) Y(2) Y(3) Y(4) Y(5)
Pureact WS Conc. (macc. %) | 20 20 20 20 20 20 20 20 20 20
Cteapamugonponui- 0,3 0,3 0,3 0,3- 0,3 -- - - -- --
anmeTunamud (macc. %)
Tego® Betain CK KB5 (macc. | 6,66 6,66 6,66 6,66 6,66 20 20 20 20 20
%)
Xnopua HaTpusa - 0,5 1 1,5 2 - 0,5 1 1,5 2
OO6wee coaepxxaHue 8 8 8 8 8 12 12 12 12 12
MOIOLLIEr0 NOBEPXHOCTHO-
aKTUBHOIO BewecTsa (Macc.
%)
MaccoBoe OTHOLIEeHUEe 25:75 25:75 | 25:75 25:75 25:75 | 50:50 50:50 50:50 50:50 50:50
OeTtaunH:Taypat
BaskocTb (cl) 39 94 231 495 1245 11168 16161 19251 22904 | 23074
AT (%) -3,41 -3,96 |-75,06 |-8466 |-86,18 | -86,56 |-86,68 |-86,89 |-86,96 |-87,03
Z(1) Z(2) | Z(3) Z(4) Z(5)
Pureact WS Conc. (macc. %) | 20 20 20 20 20
Crteapamugonponun- 0,3 0,3 0,3 0,3 0,3
anmeTunamui (macc. %)
Tego® Betain CK KB5 (macc. | 20 20 20 20 20
%)
Xnopua HaTpus -- 0,5 1 1,5 2
OOuee coaepxaHue 12 12 12 12 12
MOIOLLEr0 MOBEPXHOCTHO-
aKTUBHOIO BewecTsa (Macc.
%)
MaccoBoe OTHOLWEHUE 50:50 50:50 | 50:50 50:50 50:50
OeTauH:Taypar
Bsaskoctb (cl) 17632 | 23055 | 24150 | 26050 | 25917
AT (%) -86,84 | -86,90 | -86,96 | -86,95 | -86,92




-35-

POPMYJA NBOBPETEHUA

1. MotoLasi KoMNo3nums ANa NNYHOW MMrMeHbl, CogepKallas:

a) aMUA0aMUHOBOE NMOBEPXHOCTHO-aKTUBHOE BELLECTBO POPMYIbI:
R5REN -(CH2),-NHC(O)R” (1),

raoe R® n R® HesaBucumo npegcraBnsioT cobon MeTun unm 3Tun, X
coctaensiet 2 unn 3, n R’ npeacraenser cobon C6-C30 ankun, npw

aTom R” aBnsieTcs HaCbILLEHHbIM NN HEHACILLEHHDbIM,

b) ot 5 a0 15 macc. % morowero NOBEPXHOCTHO-aKTUBHOIO BELLLECTBA,
C) BOaywm

d) npoTOHMpYOLWMIA areHT,
npuyem

yKkaszaHHOe MotoLee NoBEPXHOCTHO-aKTUBHOE BeLwecTBO cogepxut ot 85 go 100% macc.
KoMOnHaymm  6eTanHOBOro  MOBEPXHOCTHO-aKTUBHOIO  BELWEeCTBAa W TayparTHoro

NOBEPXHOCTHO-aKTUBHOIO BeLeCTBa, U Npn 3TOM:

KOrga ykasaHHasi KOMMO3UUMsS COAEPXUT OT 5 Jo 6 MaccoBbiX MNPOLEHTOB
MOIOLIETO  MOBEPXHOCTHO-aKTMBHOrO  BELLECTBA,  MacCoBOE  OTHOLLEHMWE
GeTanHOBOro NMOBEPXHOCTHO-aKTUBHOMO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

aKTUBHOMY BeLLeCcTBY cocTtaBnsaeT oT 55:45 po 45:55;

KOrga ykasaHHasi KOMNo3nums cogepxuT ot 6onee 6 maccoBbix npoueHToB Ao 10
MaCCOBbIX MPOLIEHTOB MOIOLLErO MOBEPXHOCTHO-aKTUBHOIO BELLECTBA, MacCOBOE
OTHOWeHNe 6eTanHOBOro NOBEPXHOCTHO-aKTUBHOIO BELLUECTBA K TaypaTHOMY

NOBEPXHOCTHO-aKTUBHOMY BellecTBy coctasnsaeT oT 80:20 o 40:60; n

KOrga ykasaHHasi KOMMo3nuusi coaepxut Gonee 10 MaccoBbIX MNPOLEHTOB
MOIOLIETO  MOBEPXHOCTHO-aKTMBHOrO  BELLECTBA,  MacCoBOE  OTHOLLEHME
6eTaNHOBOroO MOBEPXHOCTHO-AKTUBHOMO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

akTuBHOMY BeLecTBy coctaensaeT oT 80:20 go 20:80.
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2. Motowwas KOMMO3MUUs ANS NUYHOM TUrMeHbl no n. 1, B KOTOPOW YKasaHHoe
amMna0aMUHOBOE MOBEPXHOCTHO-aKTUBHOE BELLECTBO MPUCYTCTBYET B KONMuuectse o 2

Macc. % 13 pacuyeTa Ha OOLLYy0 MacCy yKasaHHOW KOMMO3ULMN.

3. Motowass koMnosnyma Ans NUYHOW TUrMeHbl no niobomy u3 npeaLlecTByoLmnX
MyHKTOB, MpuUYeM YykasaHHas komnosvuyua cogepxmt ot 0,05 pgo 1 macc. %
amMna0amMUHOBOrO MOBEPXHOCTHO-aKTMBHOrO BeELleCTBAa M3 pacyeta Ha obwyio maccy

yKasaHHON KOMMO3ULUM.

4. Motowast KOMNo3numna ANs NMUYHOW TUrMEeHbl MO NOGOMY M3 NPeALLECTBYOLLNX
MYHKTOB, B KOTOPOW YyKasaHHoe O6eTaMHOBOE MNOBEPXHOCTHO-AKTUBHOE BELLECTBO
npeacraensetT cobon amuaobeTanH, U yKasaHHOEe TaypaTHOEe MOBEPXHOCTHO-aKTUBHOE

BELLECTBO NpeacTaBnseT cobon ayunTaypar.

5. Motowass KoOMMno3muma Ans NMUYHOW TUrMEHbl MO NOGOMY M3 NPeALLECTBYOLMX
MYHKTOB, B KOTOPOWN yKa3aHHOE TaypaTHOE MOBEPXHOCTHO-aKTUBHOE BELLECTBO BKIOYAET
METUINKOKOUNTaypaT HaTpusi, U YyKasaHHOoe GeTanHOBOE MOBEPXHOCTHO-aKTUBHOE

BELWECTBO BKNoYaeT KOKaMI/IJJ,OFIpOFII/IJ'I6eTaI/IH.

6. Motowas koMnosnyma ANA NMYHOW TUrMEHbl MO NOGOMY U3 NpeaLlecTBYOLUX
NyHKTOB, MPUYEM YyKasaHHas KOMNO3uumsa cogepxut oT 6 go 12 macc. % motowero
NMOBEPXHOCTHO-aKTUBHOTO BELLUECTBA M3 pacyeTa Ha oOOWyl Maccy YyKasaHHOW

KoMnosnuuun.

7. Motowas KOMMno3mumua Ans NUYHOW TUIMEHbI MO NOGOMY M3 NPEALLECTBYOLMX
MYHKTOB, MPUYEM YKasaHHasi KOMMO3ULWSA COAEPXKMT U3OTPOMHYy hasy NMOBEPXHOCTHO-

aKTUBHOIo BeLlecTBa.
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8. Komnosnymss no no6omy M3 NpPeALIEeCTBYOLMX MYHKTOB, MPUYEM YKa3aHHOE
aMmunjo0aMnHOBOE NOBEPXHOCTHO-AKTUBHOE BELLECTBO BKIOYaeT

cTeapamMumaonponmngmnmeTunaMmnH.

9. Motowast KOMMo3numa ANs NUYHOW TUrMEHbl MO NOGOMY M3 NPEeALLECTBYOLMX
MYHKTOB, MPWYEM YKasaHHasi KOMMO3ULUMS MO CyLECTBY HE COAEPXUT CynbdarHoro

NOBEPXHOCTHO-aKTUBHOIO BELLECTBA.

10. Motowasa KOMNo3nmums AnS NUYHOM TUrMEHbl MO NOBOMY M3 MpPesLIeCTBYIOLWMX

MYHKTOB, KOTOPas ABNSIETCS NPO3pPaYHOIA.

1. Motowass koMnosnymsa ANS NUYHON TUrMeHbl No NGOMY U3 NpeaLlecTBYHOLMNX
NMYHKTOB, KOTOpas MO CywecTBy He COAepXWUT (MEeT)akpunaTtHbiX MONUMEPOB W

COMNOMMMEpPOB.

12. MotoLwlas KoMnosmums AN NUYHOM TUrMEHbl MO NMIOBOMY M3 NPESLUECTBYHOLNX

NYHKTOB, KOTOpasd AONONHUTENbHO COAEPXKUT INEKTPOUT.

13. Cnoco6 perynupoBaHusi BA3SKOCTU KOMMO3NLUN, BKITHOYAOLWNA CTaguK:
[) obecneyeHus komnosmuymm no ndomy ns nn. 1-11 u
II) aoGaBneHNs 3NEKTPONUTA K yKa3zaHHOW KOMMO3ULMu,

npnu 3TOM YyKa3aHHOE I/J,O6<’.1IBJ'IeHVIe aneKkrTponuta obecneunBaeT MNOBbILLIEHNE BS3KOCTU

MONYYEHHON KOMMO3ULMN.
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