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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
CNOCOBOHOCTbIO  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
BELECTB B MOKOLMUX KOMMNO3NLUMUAX ANS FIMYHOW TUMMEHDBI, CyLLECTBYET 3HaYUTENbHbIN
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
MArKocTb. CoobLlaeTcs, YTo cpaBHUTENbHBIA 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 yTBEPXKAAETCS, 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, MpeacTaBnsiowee 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 amua >XXUPHOW 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 XapaKTepPUCTMKaMM, 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, 3aknodarncst B npuMeHeHumn 6eccynbdartHbiX NOBEPXHOCTHO-aKTUBHbIX BELLLECTB
COBMECTHO C NONMMEPHbIMU 3arycTutensmn. lonvmepHblie 3aryctuteny Moryt obnagartb
ahpekTom 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 COAEPXaHWM TakKe 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
YXY4ALIAT BCMEHMBAeMOCTb. Kpome TOoro, XWAKOKPUCTannMYeckne 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 acneKkTOB HaCTOSILLEro n3obpeTeHus sBNSieTCs obecneyeHne Msrkmx
MOKLMX KOMMO3NLMIA ANS NNYHOW T[UMMEHbl, UMEKLMX >KENAEMble Peonornyeckme
CBOWCTBA, BKIIOYAS KOMMO3NLUMM C OTHOCUTENBHO HU3KMM COAEPXKAHNEM MOBEPXHOCTHO-
aKTMBHbIX BeLecTB. [pyrum acnekToMm HacTosLWEro nsobpeTteHns sensetcs obecneyeHue
MSITKMX MOMLUMX KOMMO3NLUMIA ANs NMYHOM TUrMEHbl, CoAepXaliuxX W30TPonHyk dasy
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 3nNeKTPONUTOB, TakUX Kak NpocTble conu. Elle oAHMM acnekToM HacTOsILLEro
n3obpeTeHns sBnseTcs obecneyeHne MArkux MOKOLLMX KOMMNO3NLMIA 4N NIUYHOWN TMINEHDI,

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
KaTUOHHOIrO MOBEPXHOCTHO-AKTUBHOIO BELLECTBA B MOIOLLYIO KOMMNO3UUMIO AMNS JINYHOW
TMIMEHbl, KOTOpas COAEPXWUT KOMOMHaUUIO TaypaTHOrO MOBEPXHOCTHO-AaKTUBHOIO
BELLECTBA, MPEeAnoYTMTENBHO auunTaypaTHOro MOBEPXHOCTHO-aKTUBHOIO BeELLECTBa, WU
GeTanHoBoro NOBEPXHOCTHO-aKTUBHOTO BELLECTBA, MOXET cnoco6CcTBOBAaTh
hOpPMUPOBAHUIO N/NNN NPOYHOCTM Pasbl MOBEPXHOCTHO-AKTUBHOMO 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) KaTMOHHOE MOBEPXHOCTHO-aKTUBHOE BELLECTBO, COAEPXKALlee 4YeTBEPTUYHOE
aMMOHMEBOE COEANHEHME W/ aMUZ0aMUH,

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

NMpUYEM YyKasaHHOE MOKLee MOBEPXHOCTHO-aKTUBHOE BELLECTBO cogepxuTt ot 85 go
100% macc. kombnHayum 6eTanHOBOrO NOBEPXHOCTHO-AKTMBHOMO BELLECTBA U TaypaTHOro
NMOBEPXHOCTHO-aKTUBHOIO BeLlecTBa U3 pacyeta Ha 00wy maccy MOKLWero

NOBEPXHOCTHO-aKTUBHOIO BELWECTBA, N NMPN 3TOM

KOrga ykasaHHasi KOMNo3nLUMs COAEPXKUT OT 5 0 6 MaccoBbIX MPOLEHTOB MOOLLETO
NOBEPXHOCTHO-aKTUBHOTO  BELLECTBA, MacCoOBOE OTHOLIEHME GeTanHOBOro
NOBEPXHOCTHO-aKTUBHOTO BELLECTBA K TaypaTrHOMY MNOBEPXHOCTHO-aKTUBHOMY

BellecTBy coctaBndaeT oT 55:45 po 45:55;

Korga ykasaHHas Komnosnuus cogepxuT oT 6onee 6 maccosbix npoueHToB 40 10
MacCOBbIX NPOLIEHTOB MOIOLLEro MOBEPXHOCTHO-aKTMBHOrO BELLECTBa, MaccoBOe
OTHOWeEHNe 6eTanHOBOro MOBEPXHOCTHO-AaKTUBHOrO BELLECTBA K TaypaTHOMY

NOBEPXHOCTHO-aKTUBHOMY BelecTBy coctasnseT oT 80:20 go 40:60; un

KOraa ykasaHHas Komnosauuus coaepxut 6Gonee 10 MaccoBbiX MNPOLIEHTOB
MOIOLLEr0  MOBEPXHOCTHO-AaKTMBHOIO  BELLECTBA,  MAacCOBOE  OTHOLLEHWE
6EeTanHOBOro NOBEPXHOCTHO-aKTUBHOIO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

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

MpeAnoYTUTENBHO YKa3aHHas KOMMO3ULUMS COAEPXUT M3OTPOMHY a3y NOBEPXHOCTHO-

aKTUBHOrIo BeLlecTBa.

CornacHo Apyromy BapuaHTy peanu3auyun HacTOSILLEro M300OpeTeHUs NpeanoXeH

cnocob perynmpoBaHns BA3KOCTU KOMMNO3ULMM, BKITHOYAOLMIA CTagum:

[) obecneuyeHns MoOLLEN KOMMNO3NLMA AN IMYHOW TUTMEHDI, COAEPXKALLEN:
a)  KaTUOHHOe NOBEPXHOCTHO-aKTUBHOE BELLECTBO, coaepxallee
YeTBEPTUYHOE aMMOHNEBOE COEANHEHNE /NN aMUL0aMUH,

b) o715 a0 15% macc. moroLero NnoBepxHOCTHO-aKTUBHOIO BELLECTBA U
C) Boay,
npyUyeM ykasaHHOE MOIOLLEee MOBEPXHOCTHO-aKTUBHOE BELLECTBO COAEPXUT OT 85 go

100% macc. komOuHaumm OeTamHOBOrO MNOBEPXHOCTHO-AKTUBHOIO BELLECTBA U

TaypaTHOro NOBEPXHOCTHO-aKTUBHOMO BELLECTBA, U NMPU 3TOM

KOrga ykasaHHasi KOMNo3nyMsi COAEPXKUT OT 5 0 6 MaccoBbIX NPOLEHTOB MOKLLETO

NOBEPXHOCTHO-aKTUBHOIO BeLleCTBA, MacCoBO€ OTHOWeHNe 6eTanHoBOro
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NMOBEPXHOCTHO-AKTVBHOTO BELLECTBA K TaypaTrHOMY MNOBEPXHOCTHO-aKTUBHOMY

BeLlecTBy coctaBndeT oT 55:45 po 45:55;

Korga ykasaHHasi KOMnosuuust cogepxuT oT 6onee 6 maccosbix npoueHToB Ao 10
MacCOBbIX NPOLIEHTOB MOIOLLEro MOBEPXHOCTHO-aKTMBHOMO BELLECTBa, MacCOBOE
OTHOWeEHNe ©GeTanHOBOro MNOBEPXHOCTHO-AaKTMBHOIMO BeLWeCcTBa K TaypaTtHOMY

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

Korga ykasaHHas Komnosuyusi coaepxut 6Gonee 10 MaccoBblX MNPOLEHTOB
MOIOLLEr0O  MOBEPXHOCTHO-AaKTMBHOIO  BELLECTBA,  MAacCOBOE€  OTHOLLEHMWE
6eTanHoOBOro NOBEPXHOCTHO-aKTUBHOIO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

aKkTuBHOMY BewlecTBy coctasnsaeT oT 80:20 go 20:80; n
II) aoBaBneHWs aneKkTponuTa K ykaszaHHOW KOMMO3nymu,

npunyem ykasaHHoe pobaBneHue anekrponuta obecneynBaeT MNOBbILUEHNE BSA3KOCTU

yKasaHHOW KOMMO3MLUN.

KpaTkoe onucaHue yeprexen

Ha cour. 1 npeacraeneH rpaduk, AEMOHCTPUPYIOWNA CABWUM 4acToTbl nepexoga npu
JANHaAMUYECKNX konebaHusx, KOTOPbIN NPOUCXOAUT npwu AobasneHun
cTeapaMmugonponungumeTunaMmmHa K KOMnosuuuu, umewowen obllee coaepxaHne
TaypaTHOro NOBEPXHOCTHO-aKTUBHOMO BellecTBa U 6ETAaNHOBOrO NOBEPXHOCTHO-AKTUBHOMO
BellecTBa, cocTtaBnswuwee 8,25 macc. %, M MaccoBoe OTHOWEHWEe OeTanHOBOro
NOBEPXHOCTHO-aKTUBHOIO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-aKTUBHOMY BELLECTBY,

cocrasnstouwee 50:50.

Ha dr. 2-7 npeacraBneHbl TepHapHble rpadukn, Ha KOTOPble HaHECEeHbl 3HaYeHUs
BpemMeHn penakcauumn (T,) AN KOMNO3ULMIA, COAEpXalmx TaypaTHOe MNOBEPXHOCTHO-
aKTMBHOE BellecTBO, 6eTanHOBOE MNOBEPXHOCTHO-AKTUBHOE BELLECTBO U pPasnunyHble
KonnyecTBa CTeapamMuaonponunaMMeETUNamMuHa; YykasaHHble rpaduki nonyyanum Ha
OCHOBE U3MEPEHUN AMHAMUYECKUX KonebaHWi, BbIMOMHEHHbIX B YCMOBUSIX, OMUCAHHbIX

HwKe, C npumeHeHnem peomeTtpa TA ARES-G2, HaCTpOEHHOro, Kak OnMcaHo HUXe.

Moapo6Hoe onucaHue U3obpetTeHus
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Ecnu He ykasaHO WHOe, B KOHTEKCTE HACTOsLWEero onucaHus «%» o3Hadaer
MaccoBbll %, B KayecTBe anbTepHaTUBbl MMEHYEMbIN Kak % macc. Bce ykasaHus Ha
MacCOBO€ KONMMYECTBO KOMMOHEHTa HAaCTOSALEN KOMMO3WLMK, €Cr He YKa3aHO MWHOe,
npeacTasneHbl N3 pacyeta Ha obLyo Maccy ykasaHHoW komnoauuyun. Ecnv He ykasaHo
WHOE, BCE OTHOLWIEHMS npuBeAeHbl No macce. Ecnu He ykasaHO WHOe, ykasaHue Ha
KONMMYECTBO KOMMOHEHTa KOMMO3MLMMN OTHOCUTCS K KONMYECTBY KOMMOHEHTA NO aKTUBHOMY

BELLECTBY.

Bce uucnosble AuanasoHbl, UCMOMb3yEMble B HACTOSILLEM OMNUCaHUW, CreayeT
MOHMMaTb KaKk MOAUMDULMPOBaHHbIE CMOBOM «MpUMEpPHO». [logpasymeBaeTcsl, 4TO
UMCNOBbIE AManasoHbl OXBAaTbIBAIOT AManasoHbl, PackpbiTble sIBHbIM 06pasoM, a Takke
BXOASILUME B HMX AumanasoHbl. Korga cuctema wunm cnocoG COrmacHo HacTosiwemy
N306PETEHNIO ONUCAH KaK «BKIHOYAOLLMIAY UMW «COAEPKALLUIN» KOHKPETHbIE KOMMOHEHTI
UMnu NpusHaky, Takke npeanonaratotcs Gonee yskue BapuaHTbl peanusauyum, KoTopble

«NO CyLWEeCTBY COCTOAT U3» UNN KCOCTOAT U3» YKa3aHHbIX KOMMNOHEHTOB nnnu NPN3HAaKOB.

KatnoHHoe noBepPXHOCTHO-aKTUBHOE€ BellecTBO

KaTnoHHbie NOBEPXHOCTHO-aKTMBHbIE BELWECTBA, NogxXoAdAWmMe ana npuMmeHeHna B

HaCTOALEM WN300peTeHnn, BKMIOYAKOT YETBEPTUYHbIE AaMMOHMEBbLIE  COEAUHEHUS
chopmynbi:
N*R'R2R3R* X- o,

roe R, R?, R® n R* HesaBucumo npeacraBnsaoT cobonm sogopos, 6eHsun nnu C1-C30
ankun, n nNpyu 3ToM oguH, aBa unu Tpyu u3 R!', R?, R3® n R* He3aBucumo npeacraenswoT
cobon CB-C30 ankun («4JIMHHOLEMNOYEYHbIA ankun»), a ocranbHble rpynna uiy rpynnbl
R', R?, R® n R* npeacraenswT cobon Bogopoa, 6eH3un nnn C1-C4 ankun («HU3LWNIA
ankuny»), 1M X npeacraensieT cobon conmobunuanpyrowmin - aHuoH. lNoaxogswime
ConOUNM3NpyoLLMe aHUOHBbI BKMOYAT ranoreHugbl. B ogHoM BapuaHTe peanmsauumn
oavH unn gea m3 R', R?, R® n R* npeacraBnsaT cobon ANUHHOLENOYEYHbIA ankun, a
apyrne rpynnbl R', R?, R3 n R* npegcraBnsawT cobon Bogopos, OeH3unm unum HU3LWWNA
ankun. CoeguHeHus copmynsl |, B koTopbix oguH 13 R', R2, R3 u R* npeacraenstoT cobon
ANVHHOLeNnoYeyYHbln ankun, a apyrue rpynnbl R', R2, R® n R* npegcraenswTt coboi
Bogopoa, OeH3un wnM  HU3WWA ankun, B HAacTOSIWEM ONUCaHWM  Ha3blBaKTCA

MOHOANKMNbHbIMIA YETBEPTUYHBIMUN aMMOHNEBbLIMUA coeANHEHNAMN; coenHeHnA
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dopmynbl |, rae agea n3 R', R?, R3 n R* npegcrasnsaioT coboin ANMNHHOLIENOYEYHbIN ankun,
a octanbHble rpynnbl R, R?, R3 u R* npeacraensoT coboi Bogopos, 6eH3nn nnm HU3wuin
ankin, B HacTOsALWEM ONUCaHWM Ha3blBAOTCA  AUANKUMbHBIMU  YETBEPTUYHBIMU
aMMOHUEBBLIMU COEANHEHNSIMU, N CoeaNHEHMS chopmynbl |, B kKoTopbix Tpy u3 R', R?, R3 n
R* npeacraBnsoT coboin ANMHHOLENOYEYHbIN ankun, a gpyrne rpynnel R', R2, R3 n R*
npeacTaBnsalT cobon BOAOPOA, OEH3UN MMM HU3WWMA ankun, B HacCTOsLEM OnucaHuu
Ha3bIBaOTCA TPUANKUIbHBIMW YETBEPTUYHBIMU aMMOHUEBBLIMU COEANHEHUSMU. B ogHOM
BapuaHTe peanusauynm ANMHHOLENOYEYHbIM  ankuibHble  TPYMnbl  YETBEPTUYHbIX
aMMOHMEBBIX COeANHEHUA opmynbl | HesaBucMMO npeacTaBnsaAwT cobon C6-C24
ankvunbHble rpynnbl. B gpyrom BapuaHTe peanusauyuv ANUHHOLIENOYEYHbIE ankuibHble
rpynnbl YETBEPTUYHBIX aMMOHWNEBBLIX COeANHEHNN POPMYIbl | HE3aBUCMO NPeACTaBnAoT

cobomn C8-C22 ankunbHble rpynnbl.

AnvHHOLEenoYeYHble ankunbHbIe rPynMbl YETBEPTUYHBIX aMMOHUAHBIX COEANHEHNIA
dopmynbl (I) moryT 6bITb HAaCbILWEHHBIMA WM HEHACBILEHHbIMW; ANMHHOLENOYEYHbIE
ankunbHble rPynMnbl MOTYT MMETb CIOXHO3MUPHbIE, NPOCTble 3UPHbIE UNN amMUAHblE
CBA3N Mexay uensamu. B ogHOM BapuaHTe peanu3auum KaTUMOHHOE MNOBEPXHOCTHO-

aKTMBHOE BELLEeCTBO MpeacTaBnseT coboM YEeTBEPTMYHOE aMUAHOE CoefUHEHMne
dhopmynbi:
CH3(CH.).C(O)NH(CH2)N* R13R"RS X1 - (1A),

rae r cocraenser or 5 ao 24, t cocraengetr 2 unu 3, u R™3, R u R'> HeszaBucumo
NPeACTaBnsAlT coGOM HM3WWIA ankun, npeanoytuTenoHo metun, u X' npeacrasnseT
cobon conobUNN3NpyOLWNA aHUOH, NMPEANOYTUTENBHO ranoreHus. B ogHom BapuaHTe

peanusauum r coctaBnseT ot 5 g0 22.

MpyMepamn MNOAXOAALUMX UYETBEPTUYHBIX aMMOHUEBBLIX COEAVHEHUIN SBMNSIOTCH
LETUNTPUMETUNAMMOHUS xnopug, GereHUNTPUMETNNaMMOHNS XNopua,
TETPaMETUNAMMOHNS XNOPUA, TETPA3TUMAMMOHMSA XNOpUL, OKTUNTPUMETUNAMMOHUS
xnopua, AOAEUUNTPUMETUIAMMOHNN, AeuunanuMeTunoeH3nnaMmMoHNs Xnopua,
CTeapuniuMeTUnGeHsuNaMmMoHus  Xnopua,  AWAOAEUMNAMMETUNAMMOHMS  XMOpug,
AVOKTaAEeUUnaMMEeTUNaMMOHUS  XNOPUA, TanmnoBbll  TPUMETUNAMMOHUS  XMOpwua,
AN(TMAPOreHNPOBaHHBIN  TanmnoBbIN)ANMETUNAMMOHNS XINOPUA, KOKOTPUMETUNAMMOHUS
XNopua 1 nNanbMUTOAMUAONPONUNTPUMOHUS Xropua. OAHUM U3 O0COBEHHO MOAXOAALLMX

YETBEPTUYHBIX aMMOHUEBDBIX COGJJ,VIHGHVII;I ABNAETCA 6eFeHI/IJ'ITpVIMeTVIJ'IaMMOHVIFI xnopwua,
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ewe oaHUM ocobeHHOo npeanoyYTUTENbHO nNoAXOo4AWMM YETBEPTUYHBIM aMMOHUNEBbLIM

CO€ANHEHNEM ABNAETCA NanbMUTOaMMNAONPONUMITPUMOHNA XNOPUA.

ﬂpyFVIM KNnaCcCoOM KaTUOHHbIX NOBEPXHOCTHO-aKTUBHbLIX BELWECTB, NOAXO4ALLNX ANA
NPUMEHEHNA B HaCTOoALEM |/|306peTeva|, ABNAKTCA amugoamuHbl. K noaxogAwmm
amMmmaoamMmmnHam OTHOCATCA NPOAYKTbI KOHAeHCaUunn XKNPHbIX KNCNOT n

nonnyHKLMOHANbHbIX aMWHOB, HAaNPUMEpP, aMUA0aMUHbI, NPEACTaBMNEHHbIE POPMYIOIA:
R°RPN-(CH2)x-NHC(O)R’ I,

roe R5 n R® HesaBucuMO npegcTaBnaoT cobon METUN UK 3TUN, X CocTaensaeT 2 unmn 3, n
R’ npegcraBnser cobom C6-C30 ankun. B ogHoM BapuaHtTe peanusagum R’
npeacraenseT cobon C6-C24 ankun. R’ MOXeT ObITb HACLILLEHHBIM NN HEHACHILLEHHbIM.
B ogHoM BapuaHTe peanusauyum R® n R® npegcrasnsaioT cobon meTun, 1 x cocraensieT 3.

I'IpmmepaMM Taknx aMmmngoamMmnHoOB ABNAKOTCA creapamMugonponmngmmeTmnamMmunH,

creapamMmuaoaTunanaTunnamMmumH, creapamugonponunanaTunamMmuH,
nanbmMmutTamugonponmngmnmeTmnamunH, nanbMmTammnagonponunansdTnnamMmuH,
nanbMmMTaMmmnaosaTnnanMmeTnnamMmumH, 6€I'eHaMVI,U,OI'Ip0FIVIJ'I,CI,VIMeTVIJ'IaMVIH,

6ereHamMuao3TUNAUMETUNAMIH U apaxmamugonponungmumeTunammd. OgHUM u3 ocoGeHHO
NOAXOAALLMNX ans NMPUMEHEHUS amMuj0amM1UHOB aBnseTcs

cTeapamugonponmngmmeTmnamMmmnH.

He orpaHmumBascb Teopuemn, nomnaratoT, YTO B MPUCYTCTBUU MNPOTOHUPYIOLLErO
areHTa, Takoro Kak, Hanpumep, OpraHmyeckas WnvM MuHepanbHas KACnoTta, amugoamuH
MOXeT o00pasoBbiBaTb TO, UYTO MO CyLIECTBY nNpeacTaBnsieT coboM HeyCToOMuYMBOE
YeTBEPTUYHOE aMMOHMEBOE UMK NCeBAOYETBEPTUYHOE (pseudo-quaternary) ammoHneBoe
KaTUOHHOE MOBEPXHOCTHO-aKTUBHOE BeLeCTBO. [lpuMepbl KUCNOT, MOAXOAALMX ANS
NMPUMEHEHUs B  KauyeCTBE MPOTOHMPYIOLUMX  areHTOB,  BKMOMAOT,  Hanpumep,
XNTOPUCTOBOAOPOAHYIO KACMOTY, YKCYCHYIO KACINOTY, BUHHYIO KACMOTY, MOJMOYHYIO KACMOTY,
AGMOYHYIO KMUCMOTY W JUMOHHYKO KUCMOTY. YKasaHue Ha amMuaoamMuH BKMOYaeT

NMOBEPXHOCTHO-aKTUBHOE BELLECTBO B MNPOTOHUPOBAHHON WM  HENPOTOHMPOBAHHOW
cdopme.

B oaHOM BapuaHTe peanusayum KaTUOHHOE MOBEPXHOCTHO-AKTUBHOE BELLECTBO
BKMIOYAET CMeCb amugoamuHa dopmynbl || n 4yeTBEpTUYHOTO aMMOHUEBOrO COEAUHEHUS
cdopmynbl |. B ogHOM BapmaHTe peanusayMm KaTWUOHHOE MOBEPXHOCTHO-aKTUBHOE
BELLECTBO BKMOYAET CMECb YETBEPTUYHOIO aMMOHMEBOrO coeauHeHns cdopmynbl | (A) n

amugoamuHa copmynbl [I. B ogHOM BapuaHTe peanusayun KaTMOHHOE MOBEPXHOCTHO-
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aKTMBHOE BELLECTBO COAEPXKUT MOHOANKNITbHOE YETBEPTUYHOE aMMOHNEBOE COEANHEHNE,

AnankunbHoe YeTBepTUYHOE aMMOHMNEBOE COEANHEHNE n/unu aMmmgoamuH.

B ogHOom wu3 BapmaHTOB peanusayum obuwee cogepXaHue KaTUOHHOro
NMOBEPXHOCTHO-aKTUBHOIO BELLECTBA B MOMWLWEN KOMMO3UUUA ANS TUYHOW TUTMEHbI
cornacHo HacrosduieMy usobpeTeHuo coctaBnsaeT Ao 2 macc. % n3 pacyeTa Ha obLyio
Maccy ykasaHHOW komnosuuun. B gpyrom BapuaHTe peanunsauyuu ykasaHHas KOMno3vuyus
cogepxut Ao 1,5 macc. % KaTMOHHOro NOBEPXHOCTHO-aKTUBHOMO BELLECTBA U3 pacyeTa Ha
obLLyto Maccy ykasaHHoW komnoauuyun. Euwle B 04HOM BapuaHTe peanusauyuun ykasaHHas
MOlOLas KOMMNO3ULMS 4N NUYHOW rurneHbl cogepxut ot 0,05 go 1 macc. % KaTMoHHOro
NMOBEPXHOCTHO-aKTUBHOIO BellecTBa W3 pacyeta Ha obWyw maccy ykasaHHOW
komnosuuyun. Elle B ogHOM BapuaHTe peanusayun ykasaHHas MorwLas komnosuumsa ans
nnyHon rurnerbl cogepxut ot 0,1 go 0,5 macc. % KaTMOHHOrO NOBEPXHOCTHO-aKTUBHOIO
BeLLeCTBa 13 pacyeTa Ha oOLLy Maccy ykazaHHON komno3uuyuu. Ewe B ogHOM BapuaHTe
peanusauumn ykasaHHas MOKLAs KOMNO3numa ANS NUYHOW rurneHsl coaepxut ot 0,1 go
0,3 macc. % KaTMOHHOrO NOBEPXHOCTHO-aKTUBHOrO BELLECTBA M3 pacyeTa Ha obuyio

Maccy ykasaHHON KOMMO3NLuN.

Morowwee NOBEepXHOCTHO-aKTUBHOE BELEeCTBO

B KOHTEKCTe HACTOALLEro ONUCaHUS TEPMUH «MOKOLLEE MOBEPXHOCTHO-AKTUBHOE
BELLECTBO» OTHOCUTCA K aHWOHHOMY MU amdOTEPHOMY/LUBUTTEPUOHHOMY MOBEPXHOCTHO-
aKTMBHbBIM BELLECTBaM; KaTUOHHOE MOBEPXHOCTHO-aKTUBHOE BELLECTBO U HEWOHOTEeHHOE
NOBEPXHOCTHO-aKTUBHOE BELLECTBO HE CUYUTAIOTCA YacTbl0 MOIOLLEro MNOBEPXHOCTHO-
akTMBHOro Bewectea. Motollee MNOBEPXHOCTHO-AaKTUBHOE  BELECTBO  COrMacHo
HaCTOALLEMY U30BPETEHNIO COAEPXKUT Kak TaypaTHOE NOBEPXHOCTHO-AKTUBHOE BELLLECTBO,
Tak n OeTanHOBOE MOBEPXHOCTHO-aKTMBHOE BeLwecTBO. B oaHOM w©3 BapnaHTOB
peanusayuu MorLlee NOBEPXHOCTHO-AaKTUBHOE BELLLECTBO NPUCYTCTBYET B KONMUYECTBE OT
5 po 15 macc. % wn3 pacyeta Ha OOLYK MacCy MOMWLLEA KOMMO3NUUN ANS NIUYHOW
rmrueHbl. B gpyrom BapuaHTe peanusaumuy MoLee MOBEPXHOCTHO-aKTUBHOE BELLECTBO
NPUCYTCTBYET B KONMYeCcTBe OT 6 f0 12 Macc. % 13 pacyeTta Ha OOy Maccy MOKOLLEN
KOMMo3uuMM AnA MWYHOW rurMeHbl. Ewe B ogHOM BapmaHTe peanusayuu MoroLiee
NOBEPXHOCTHO-aKTUBHOE BELLECTBO NPUCYTCTBYET B konuyectse oT 6 go 10 macc. % u3

pacyeTa Ha OOy MacCy MOKLWEN KOMNO3NUMN ANS NUYHOW TUrMeHbl. Elle B 0gHOM
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BapvaHTe peanunsayunm MOowLlee MOBEPXHOCTHO-AaKTUBHOE BELLECTBO MNPUCYTCTBYET B
konuuectee 0T 8 A0 10 macc. % n3 pacyeta Ha O6LLYIO MacCy MOKLWEN KOMMO3MUMK ANS

NWYHON MMINEHBbI.

TaypaTHoe NOBEPXHOCTHO-aKTUBHOE BELLECTBO

B umcno TaypaTHbiX MNOBEPXHOCTHO-AKTUBHBLIX BELLECTB, MPUMEHSIEMbIX B
HacTosILLEM N306peTEHNN, BXOAAT ayunamugbl TaypuHa unu N-metuntaypuHa u nx conm,

Hanpumep auunTaypaTbl, NpescTaBneHHble obLwen hopmynon:
R3C(O)N(R®)(CH2),SO:M (llla) n npegnouTutenbHo obLien dopmynon
R8C(O)N(R®)CH2CH.SOsM  (llIb),

rae R® npeacraBnsetr coGow CB6-C30 ankun, Gonee KoHkpeTHo C6-C24 ankun, y
coctaensieT 2 nunu 3, R® npegcraenser cobon Bogopoa unu metun, n M npegcraenser
coboin conbUNU3NPYIOLWNIA KaTUOH, TakoW Kak, Hanpumep, BOAOPOL, aMMOHWA, KaTWUOH
LWEenoYHOro MeTanna, KaTtuoH Huawero, To ectb C-C4, ankaHonamMOHWSA Wnn KaTWOH
OCHOBHOWN aMWHOKMCNOTbl. B ogHOM 13 BapuaHToB peanusayum R® npeacrasnset cobon
C8-C18 ankun. B ogHOM M3 BapunaHTOB peanu3auuym no MeHbLUEN Mepe MONoBMHA U3
rpynn R® npegcraBnser cobom C8-C18 ankun. B gpyrom BapuaHTe peanusaugum no
MeHbLUen mepe nonosuHa u3 rpynn R® npeacraenset cobon C10-C14 ankun. R® moxeT
ObiTb HacbIWEHHbIM WM HeHacblWeHHbIM. B ogHOM n3 BapuaHToB peanusayun R®

npeacraenseT cobon MeTun.

Moaxogsawme auyuntaypatbl cornacHo dopmyne llla BknovaoT, Hanpumep,
TaypaTbl, 0O6bI4HO W3BECTHble Kak MeTunnaypounTaypaTt HaTpus, MeTunnaypountaypar
kanus, MeTunMupucTounTaypar HaTpus, MeTUNMUupuUcTounTaypart Kanus,
MeTUNMUPUCTOUNTAypaT aMMOHUSA, METUNKoKounTaypaT HaTpus, MeTURKOoKomnTaypart
Kanusi, MeTUNKoKounTaypaT aMmMOHUS, METUMNONEOUNTaypaT HaTpus, MeTunoneounTaypar
Kanus, mMeTunoneounTaypat aMMOHWs, naypounTtaypar HaTpud, naypountaypaTt kanus,
MUpUCTOUNTaypaT amMMOHUS, KOKOWMTaypaT HaTpus, oneounTtaypar Kanus u TOoMy
nogobHoe. B ogHOM 13 BaprMaHToB peanunsauumn ocobbll MHTEpeC npeacTaenseT conb N-
METUNTAYPMHOBOIO ammuaa KOKOCOBOWM XUPHOM KncnoTbl (coconut fatty acid amide of N-

methyltaurine).
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BeTanHOBOE NOBEPXHOCTHO-AKTUBHOE BELLECTBO

B uncno GeTamHOB, MOAXOASWMX ANS MPUMEHEHUS B HACTOSLLEM OMUCAHWUW,

BXOAAT 6eTauHbl, NpeacTaBneHHble obLwen hopmynon:
R'[C(O)NH-(CH2)y]: -N*(R")(R"?) CH.COz (IV),

roe R' npeacraensier cobon C6-C30 ankun, 6Gonee koHkpeTHo C6-C24 ankun, z
coctaensiet 0 nnn 1, R' n R'2 He3aBncmo npegcTaBnaoT cobon ankun, rmgpokKcuankun
unun kapbokcuankun, cogepxawmni ot 1 4o 3 aToMoB yrnepoaa, u 'y cocrasnseT 2 unu 3; u
nx conu. B ogHom 13 BapuaHToB peanusauyun nonosumHa u3 rpynn R'® npeacrasnser
cobon C8-C18 ankun. B gpyrom BapuaHTe peannsaunm no MeHbLUeNn Mepe nonosuHa ns3
rpynn R'9 npepcraensiet cobon C10-C14 ankun. R' moxeT ObiTb HAaCbILWEHHBIM WK
HeHacbILWeHHbIM. B ogHOM 13 BapuaHToB peanusauymm R'® nonyyeH 13 KokocoBoro macna
unu nanbmosigpoBoro macna. B ogHom un3 BapuantoB peanusaymm R n R'?

npeacTaBnsloT coO0n MeTUn.
BeTaunHbl chopmynbl (1V) BkNoYaloT NpocTble 6eTanHbI:
R0 -N*(R'")(R2) CH,CO (IVa),
rae R'9 R'" n R'2 Takne, kak onucaHo Bbllle, N amMuiobeTanHbi:
R19C(O)NH-(CHa)y -N*(R'")(R2) CH.COx (IVb),
rae R'% R R'2 1y Takme, Kak OnMcaHo BbiLLE.

B ogHOM n3 BapmaHTOB peanus3ayun ykasaHHoe GeTanHOBOE MOBEPXHOCTHO-aKTUBHOE
BELLECTBO npeacraenseT cobomn amugobeTauH, npeanoYTUTENbHO

KokamugonponunoeTaunH.

HecmoTpa Ha TO, 4TO npepnonaraeTcs BKIIOYEHUE MOIOLLEro MOBEPXHOCTHO-
aKTMBHOrO BeLWEeCTBa MOMMMO TaypaTHOrO MOBEPXHOCTHO-aKTUBHOIO BeELLECTBA WU
OeTanHOBbIX MNOBEPXHOCTHO-aKTUMBHbBIX BELLECTB, TakKoe AOMNOMHUTENbHOE MoloLee
NMOBEPXHOCTHO-aKTUBHOE BELLECTBO, KOrja OHO MPUCYTCTBYET, npeacraBnsetr cobou
MWHOPHbIA KOMMOHEHT MOIOLLEro NOBEPXHOCTHO-AKTMBHOIO BeLecTBa B Lenom. B ogHom
M3 BapuaHTOB peanu3auun ykasaHHOE MOMLLEe MNOBEPXHOCTHO-aKTUBHOE BELLECTBO
copepxut ot 85 ao 100% macc. komOMHauMm 6eTanHOBOrO MOBEPXHOCTHO-AKTUBHOIO
BELECTBA U TaypaTHOro MOBEPXHOCTHO-aKTMBHOIO BeELLUEeCTBa M3 pacyeTa Ha obLiyio
Maccy MOIOLWENA KOMMO3MLUMKU ANS NWYHOM rurueHbl. B apyrom BapuaHTe peanusayun

yKasaHHOE MOLLee NOBEPXHOCTHO-akTuBHOE BewecTso cogepxunt ot 90 o 100% macc.
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kombnHayun  GeTanHOBOrO  MOBEPXHOCTHO-AKTMBHOrO  BELeCTBA U TaypaTHoro
NOBEPXHOCTHO-aKTUBHOMO BELLECTBA M3 pacyeTa Ha ObLLy0 Maccy MOLLEN KOMMO3MUun
4na  nuyHOM rurmeHel. B apyrom BapuaHTe peanu3agun  ykasaHHOe MOooLee
NMOBEPXHOCTHO-aKTUBHOE BELWECTBO cogepxut ot 95 po 100% macc. kombuHauum
6eTanHoBOro NOBEPXHOCTHO-aKTUBHOrO BELLECTBA U TaypaTHOro NoBEPXHOCTHO-aKTUBHOIO
BELLECTBA N3 pacyeTa Ha obLLy0 MacCy MOIOLLEN KOMMNO3MLUMA AS NINYHON rurmeHbl. Ewe
B O4HOM BapuaHTe peanusauvm ykasaHHOEe MOLLEee NMOBEPXHOCTHO-aKTUBHOE BELLECTBO
cogepxut ot 99 ao 100% macc. komOmHauymm 6eTanHOBOro NOBEPXHOCTHO-AKTUBHOIO
BELlEeCTBAa W TaypaTHOro MOBEPXHOCTHO-aKTMBHOMO BellecTBa M3 pacyeTa Ha obuiyio

Maccy MOIOLLEN KOMMO3NLMKN ANS MTNYHON TUTUEHDI.

B ogHOM BapuaHTe peanu3ayum MoLWAA KOMNO3UUMA ANS NIUYHOW FUrUMEHbl He
COAEPXUT WM MO CyLWEeCTBY HEe COAEPXUT CynbdarHOro mnOBEPXHOCTHO-aKTUBHOIO
Bewectea. «[lo cywectBy He COAEPKMT CynbdaTtHOro MnOBEPXHOCTHO-AKTUBHOMO
BELLECTBa» O3HA4YaeT, YTO KONMMYECTBO CynbdaTHOro NOBEPXHOCTHO-aKTUBHOMO BELLECTBA,
€Cnn OHO NPUCYTCTBYET, He npeBbiwaeT 0,5% OT Macchbl ykasaHHOW komnosnuymun. B ogHom
N3 BapuaHTOB peanu3auun ykasaHHasi KOMMO3ULNS HE COAEPXUT UM MO CyLecTBY He
COAEPXUT AOMONMHUTENBHOrO AaHUOHHOTO MOBEPXHOCTHO-aKTUBHOIO BewectBa. «[1o
CYLLECTBY HE COAEPXUT JOMOMHUTENBbHOrO AHWOHHOTO  MOBEPXHOCTHO-AKTUBHOIO
BELLECTBA» O3HAYaEeT, YTO KONMUYECTBO AHWOHHOMO MOBEPXHOCTHO-AKTUBHOIO BeELLECTBA
NOMUMO TaypaTHOro NOBEPXHOCTHO-aKTUBHOrO BelwlecTBa He npeBbiwaeT 0,5% oT maccol

yKasaHHOM KOMNO3nyuu.

B oaHOM n3 BapuaHTOB peanusayuu, Korga MOMLWAs KOMMO3UUUSA ANSA NUYHON
TMIrMEHbl COAEPXKUT OT 5 f,0 6 MACCOBBIX NMPOLEHTOB NN MEHEE MOIOLLEFO NMOBEPXHOCTHO-
aKTMBHOrO BELLECTBA, MACCOBOE OTHOWeHMe OeTanHOBOro MOBEPXHOCTHO-aKTUBHOIO
BELleCcTBa K TaypaTHOMY MOBEPXHOCTHO-aKTUBHOMY BeLlecTBy coctaBnsaeT oT 55:45 po
45:55, npeanoututenbHo oT 50:50 go 45:55. B ogHOM 13 BapnaHTOB peanusauyun, Kkoraa
yKasaHHasi KoMno3nums Copepxut ot 6onee 6 maccosbix NpoueHToB A0 10 MaccoBbIxX
MPOLEHTOB MOIOLLEr0 MNOBEPXHOCTHO-AKTMBHOrO BELLECTBa, MAaCCOBOE OTHOLUEHUE
6eTanHoOBOro MOBEPXHOCTHO-aKTUBHOTO BeELLeCTBA K TaypaTHOMY MOBEPXHOCTHO-
akTuBHoMy BewlectBy coctaenseT oT 80:20 go 40:60, npegnoututenbHo oT 75:25 po
50:50. B ogHOM 13 BapnaHTOB peanunsauuun, Korga ykasaHHas KOMMO3nUna COAEPXKUT OT
6onee 10 mMaccoBbIX NPOLEHTOB A0 15 MaCCOBbIX MPOLEHTOB MOIOLLErO NMOBEPXHOCTHO-

aKTUBHOIro BeLllecrtsa, MaccoBO€ OTHOLUEHUE OeTanHoBOro NOBEPXHOCTHO-AaKTUBHOIO
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BellecTBa K TaypaTHOMY MOBEPXHOCTHO-aKTUBHOMY BeljecTtBy coctaensaeT ot 80:20 go

20:80, npeanouTtutenbHo ot 75:25 po 25:75.

Boaga

Boga Takxke BxoAMT B COCTaB MOIOLLMX KOMMO3ULUMIA AMS IUYHOW TMIMeHbl COrnmacHo
HacTosilemy usobpeteHmtio. Boga 0OblMHO npucyTcTByeT B 0OOLWEM KOMU4YecTBe,
cocrtasnswwem ot 70 go 95% wmacc. B ogHom u3 BapuaHTOB peanusayun Boja
npuCyTCTBYET B OOLIEM KONMUYecTBe, cocTaenswowem ot 75 ao 95% macc. B gpyrom
BapvaHTe peanusauuy Boja NpucyTCTBYeT B obLliem konuyecTtse, coctaensowem ot 85
Ao 93% wmacc. Ewe B O4HOM BapuaHTe peanusauyum Boja NpUCyTCTBYeT B OOLUeMm

Kkonuuectee, cocrtasnawowem ot 85 go 90% macc.

Anekrtponut

Morowme KoMno3anymm Ans fIMYHON TMrMeHbl COrNMAacHO HaCTOSALEMY U306PETEHMIO
MOMYyT AONONHUTENBbHO coaepxaTb anekTponuT. [obGaBneHwe snekTponuta MOXeT
CcnocoBCTBOBaTL PErynMpPOBaHMIO BA3SKOCTU KOMMO3MLUW. ONEKTPONUTbI NpesCcTaBnstoT
cobon BellecTBa, KOTOpble pacTBOPSAIOTCA B BOAE W MOABEPraldTCA MOHU3AUMM.
YKasaHHbIN TEPMUH UCKMIOYAET Takne BeLLeCTBa, Kak MOMOLEe NMOBEPXHOCTHO-aKTUBHOE
BELLECTBO, KAaTUOHHOE MOBEPXHOCTHO-aKTUBHOE BELLECTBO, a TaKke ApPyrue BeLLecCTBa,
KOTOpbl€ NOoABEPraoTCs arperaymm B pactesope. B uncno snekrponuToB, NogXoaaWwmx ans
NMPUMEHEHUSs B HACTOSLEM OMNUCaHWW, BXOAAT MPOCTble COMM  OpraHMYecKnx Wnm
HeopraHnyecknx kmcnot. K yucny noaxoAswmx COnen OTHOCATCA XNopuabl, HUTPATbI,
cynbdaTtbl 1 kapbokcunatbl. [puMmepamm NOAXOAALMX SMEKTPONUTOB ABMAIOTCH XNOPUS
HaTpus, XNOpua aMMOHMWA, XMNOpWA MarHus, cynbdaTt HaTpua u uyutpat Hatpusa. Kak
npaBuno, SNEKTPONWUTbl MNPEACTaBNAT COOOM OTHOCUTENbHO HEOONbLUME MONEKYIbI,
KOTOPbl€ 4acTO UMEIOT HEe3HaUYUTENbHbIE MONEKYNSPHbIE MacChl, COCTABMNSAIOLINE MEHee
600 r/monb.

Korgpa asnekTponuT npucyTCTBYeT, ero obuwee copepaHue npeanovyTUTENbHO
COCTaBnseT MeHee 5 macc. %, 6onee NpeanoUTUTENBHO MeHee 4 macc. % u3 pacuyeTa Ha
oOLylo Maccy MOILLEN KOMMO3MUMK ANS FIMYHOW TUrMeHbl. B ogHOM 13 BapmaHToB
peanusayumn anekTponut npucytcreyeT B konnyecTtee oT 0,05 g0 3 macc. % 13 pacyeTta Ha

oOWyo maccy MOWLWENn KOMNO3NUMM ANs JIMMHOW TUrMeHbl. B apyrom BapuaHTte
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peanusayumn anekTponuT NpucyTCcTByeT B Konmyectee oT 0,1 0 2 macc. % 13 pacuyeTa Ha
oOLylo Maccy MOKLWENn KOMNO3UUMM AN NMYHOW rurueHbl. Ewe B ogHOM BapuaHTte
peanusauyum anekTponuT npucyTtcTeyeT B konmyectese ot 0,1 go 1,5 macc. %. Ewe B
O4HOM BapwaHTe peanusauunm 3neKTponuT npucyTcTeyeT B konmyectee ot 0,1 4o 1 macc.

o U yeta H M M M KOMNO3ULUWM AN NTUYHON TMIMEHDI.
% K3 pacyeTa Ha oOLLY0 Maccy MOILLEN KOMMO3 o) e

HecmoTpss Ha TO, utOo Ao6GaBneHwe anekTponuTa MOXET CrnocobCcTBoBaTh
YBEMNYEHNIO BA3KOCTM KOMMO3WLUM, NPW CIMLLUKOM BbICOKOM €ro COAEPXaHWM MOXET
HabnwogaTbCs  yXyAlUEHWe CBETOMPOHMLAEMOCTM YyKasaHHon komnosuuyun. Korga
HeoOXoAMMa  CBETOMPOHMLAEMOCTb UMM  MPO3PaYyHOCTb,  KOMWYECTBO  MOIOLLErO
NOBEPXHOCTHO-aKTUBHOTO BELLECTBA M KONNYECTBO 6ETaNHOBOrO NOBEPXHOCTHO-aKTUBHOIO
BELLECTBA MO OTHOLUEHWUIO K TaypaTHOMY MOBEPXHOCTHO-aKTUBHOMY BELLECTBY crneayet
BblGMpaTb Takum obpasom, 4ToObl ANsi NOBbLILWEHUS BA3KOCTU TpeboBanocb HebGonbLioe
pobaeneHne anekTponuTa unu He TpeboBanocb ero A00aBrneHNst C COXpPaHEHMEM Mpu
3TOM KONMMYeCTBa MOILLErO NOBEPXHOCTHO-aKTUBHOIO BELLECTBA Ha YPOBHE, NPY KOTOPOM
Takoe NOBEPXHOCTHO-AaKTUBHOE BELLECTBO HE OKa3blBAET HEXenaTenbHOro BIUSAHUS Ha
nponyckaHne CBeTa 4Yepe3 ykasaHHyr KoMnoanymio. B cBssn ¢ 3Tum ocobblil MHTepecC
MOXET NPeACTaBNATh O6Liee CogepaHne MOKLLErO NOBEPXHOCTHO-AKTUBHOMO BELLECTBA,

cocTtasnswouwlee ot 6 4o 10 macc. %.

3a UCKNIOYEHMEM NPOAYKTOB B MpeABapuTenbHO pasbaBneHHom dopme wnm
NPOAYKTOB, MPUrOTOBMEHHbBIX B BUAE OTHOCUTENBHO HEBA3KUX UM KBOASHUCTBIX» («water
thin») nNpoaykToB AnNs  annnukaTopoB, TakMX  Kak, Hanpumep, MOMNOBble
neHoobpasosaTtenn (pump foamers), MowLWME KOMNO3ULMM ANS JIMYHOM TUrMEHDI
COrMacHoO HacTosWeMy K30OPETEHUIO MMEIOT 3HaJYeHUs BA3KOCTM UMM AOBOASATCHA AO
3HaJYeHun BA3KOCTM B ananasoHe o1 2500 cl1 go 10000 cll B 3aBUCUMOCTU OT KOHKPETHOM
POPMbI BbiNyCka yKazaHHOW KOMMNO3NLMX 1 €€ XenaeMoun ryctotel. B 04HOM 13 BapmMaHTOB
peanusauun nNpeacTaBnalOT WMHTEPEC 3HavyeHUa BA3KOCTM B auanasoHe ot 3000 pgo
9000 cl1. Ewe B OAHOM BapuaHTe peanusaunn npeaCTaBnsalT MHTEPEC 3Ha4YeHus
BA3KOCTM B amanasoHe 3500-8000cll. Ewe B OAHOM BapumaHTe peanusayum
NPeACTaBNAT WHTEPEC 3HauyeHWs BA3KOCTUM B AuanasoHe 4000-6000 cll. Ecnn He
YKa3aHO WHOE, yKasaHUs Ha BA3KOCTb NPUBEAEHbl B OTHOLUEHUN U3MEPEHUIA, MOMYYEHHbIX
¢ npumeHeHnem peomerpa AR2000EX ot TA Instruments (30°C, 3a3op 1 mm, Bpems
ycTaHoBneHusi pasHoBecust 90 ¢, usmepenue 30 ¢, npyu 4 oOpaTHbIX CEKYHAax, CTanbHON

WNMHAEND € NnacTuHom 40 mm).
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Motowwme koMno3nymum Ans NMYHON MMIMEHbI COrMacHO HacTosLWeMy n3obpeTeHnto
00bI4yHO roToBAT ¢ obecneyeHnem pH ot 3,5 go 7,0. B ogHOM BapuaHTe peanusayuu
NPeACTaBNSAT MHTEPEC KOMMNO3NLMUN, NPUTroTOBNEHHbIE C o6ecneveHnem pH ot 4 10 6. B
APYroM BapuvaHTe peanu3auuy NpeAcTaBnsloT MHTEPEC KOMMO3NLUMK, NPUTOTOBIEHHbIE C
obecneveHnem pH ot 4 po 5 Ewe B oaHOM BapmaHTe peanumsauMm ykasaHHas

komnosnyma nmeet pH ot 4 o 5,5.

JdononHutenbHbIe Heobsi3aTernbHbIe UHrpeaueHTbl

Motowme koMnosnymum Ans NMYHON MMIMEHbI COrMacHO HacTosLWweMy n3obpeTeHnto
MOryT coaepxaTb OAWH unn 6onee AONOMHUTENbHBbIX WHIPEAUEHTOB ANSA YNydlEeHUs
XapakTepucTuK Wunu npuBnekaTenbHoCTU Ana notpebutenen. Takne WHrpesueHTbl
BKIIOYAOT, Hanpumep, OTAYLIKY, WHKancynupoBaHHblE OTAYLUKA, pacTUTEenbHble
3KCTPaKTbl, (PPYKTOBbIE 3KCTPAKTbI U APYrine BELLECTBa, Bbi3biBarowme amoymm (emotives),
Kpacutenu, MUIMEHTbl, areHTbl, perynupylowme pH, Oydepbl, BewecTsa,
oBecneunBarome nepnamyTpoBbln 3hdekT (pearlescers), 3amyTHUTENMW, KOHCEPBAHTHI,
YBMAXHAOLME areHTbl, CYCNneHANPYOLMNE areHTbl, KOHAULMOHEPDbI AN KOXM W/Unun BONOC,
nuTaTenbHble BELWECTBA AN KOXM WU BONOC, BUTaMUHbI, aMUHOKUCNOThI, KOHCEPBAHTbI
n GakTepuumaHble BewecTBa U ToMy nogobHoe. B ogHOM M3 BapuaHTOB peanusayun
obLee cogepxaHme Takmx 4OnONHUTENbHbBIX HEOOA3aTENbHbBIX UHIPEANEHTOB COCTaBNSET
MeHee 15 macc. % OT ykasaHHOW MOMLLEN KOMMNO3ULMN ANS NUYHOW FMrneHbl. B gpyrom
BapuaHTe peanu3ayun obliee cogepkaHue Takux JOMOSNHUTENbHbIX Heobs3aTenbHbIX
WHrpeaneHToB coctaBnsieT meHee 10 macc. % OT yKasaHHOM MOKLLEN KOMMO3NUMK ANS
nnyHou rurveHbl. Ewe B oaHOM BapuaHTe peanusayum obljee coaepkaHme Takux
LOMNONHUTENDBHBIX HEODS3aTENbHbIX UHIPeaneHToB coctaenseT oT 0,01 go 5 macc. % ot
YKa3aHHOW MOOLWEA KOMMO3ULUM ANS NMYHON FUrmeHbl. KonuuecTBo AOMNONMHUTENbHbIX
Heobsa3aTenbHbIX UHIPEANEHTOB OTYaCT ByAeT 3aBUCETb OT KOHKPETHOro WHrpenueHTa,
NPUMEHEHUs, ANA KOTOPOro ero MUCMomnb3yloT, U XenaembiX CBOWCTB B pesynbTaTe ero

NPUMEHEHNA.

B ogHOM 13 BapnaHTOB peanusaymuy ykasaHHas MOKLAs KOMMNO3MUMSA ANS NUYHON
TMIMEHbl HE COAEPXUT UMW NO CYLWECTBY HE COAEPXUT (MET)akpunaTHbIX NMOMUMEPOB U
cononumepoB. «[lo cywectBy He cogepxut (MeT)akpunaTHbiX MNONMMMEPOB UK

COMONMMMEPOB» O3HauyaeT, YTo ObLLee CoAepXKaHne Takux MONMMEPOB U COMONMMMEPOB,
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€Ccnn OHW MpPUCYTCTBYIOT, He npeBbiwaetT 0,0,01 macc. % OT ykasaHHOW MOMOLLEN
KOMMO3UUUN ANA MUYHOW TurueHbl. B ogHOM ©3 BapmaHTOB peanusaumv ykasaHHas
MOIOLLIAA KOMNO3NLUMA ANA NMUYHOW TMIMEHbI HE COAEPXMNT UMW NO CyLLECTBY HE COAEPXUT
CUMWIMPOBAHHOIO YPETaHOBOrO MOMMMepa, CoAepXallero YeTBepTUYHbIE aMMOHMWEBbIE
rpynnbl. «[10 CywlecTBy He COAEPXWT CUMWMIMPOBAHHOIO YPETaHOBOrO MONMMeEpa,
coaepallero YeTsepTNYHbIE aMMOHMEBBIE TPYMMbl» O3Ha4aeT, uYTo obliee cogepxaHue
Takoro nonMmepa, ecnv OH NpPUcyTcTByeT, coctaBnseT meHee 0,01 macc. % OT ykasaHHON
MOIOLEN KOMMO3MUUM ANA MWYHOW rurneHbl. B ogHOM u©3 BapuaHTOB peanusayun
yKasaHHas MooLas KoOMNo3nuuns Ans IMYHON TMrMeHbl He COAEPXKMUT UMK NO CyLLECTBY He
COAEPXUT KaTUOHHOrO MPOM3BOAHOIO ryapoBoil kameaun. «[1o CywecTtBy He COAEPXMUT
KaTUOHHOIo NPOM3BOAHOMO ryapoBO KaMeLN» O3Ha4YaeT, YTo, ECNN OHO NPUCYTCTBYET, €ro

obuwee cogepxaHne cocraenaet meHee 0,01 macc. % OT ykazaHHON KOMMNO3NLUN.

YKasaHHble MOLLME KOMMNO3ULMUN ANS NIUYHOW FUrMeHbl MOTYT ObiTb MONyYeHbl C
MOMOLLBIO TPaAULMOHHBIX METOAOB, B KOTOPbIX YKa3aHHOE KaTWOHHOE MNOBEPXHOCTHO-
aKTVBHOE BELECTBO W YKa3aHHOE MOKLEe MNOBEPXHOCTHO-aKTUBHOE BELLECTBO
conobunuanpyloT B BOZEe OObIYHO NpPUM HarpeBaHUM U MNEPEMELUMBAHUM U MNpU
HEOOXOAMMOCTN OXNaxAalT A0 TeMnepaTtypbl, KOTOpas MO3BOMSET OCYLUECTBUTb
nocneaywouiee aobaBneHne UHrPeANEHTOB Komnosmumn. OXnaxgeHne u nocnegyrouiee
AOGaBNEHNE VHrpeaNEHTOB MOTYT ObiTb pasjeneHbl Ha HECKOMbKO CTagui, UCXoas U3
CBOWNCTB A00aBnsemMbIX Aanee WHrpegueHToB. Hanpumep, oTAywKy u Apyrve netyyme
KOMMOHEHTbI 00bIYHO A06aBMsAOT, KOorga KOMNO3ULUMS HAaXOAUTCA Npu TEMMNEpaType HKe
TEMMepaTypbl, NP KOTOPOA OHWM wucnapsitoTcs. HarpeTble pacTBOpbl MOBEPXHOCTHO-
aKTVBHbIX BELUECTB, B KOTOPbIX COMOBMMN3MPOBAHO KAaTUOHHOE MOBEPXHOCTHO-aKTUBHOE
BELECTBO, He crneayeT oOXxnaxaaTb HacTOnbko ObICTpO, 4TOObI MPOM3OLINO  €ro

ocaxjeHue.

Motowme KOMNo3nUmMM AN NINYHON TUIMEHbl COTNMAacHO HaCTOSLWEMY N300pPETEHMIO
MoryT OblTb 06ecneyeHbl B pa3nnyHbix hopmax Bbinycka, BKMOYas, Hanpumep, cpeacraa
AN MbITbS Tena, CpeicTBa ANS YMbIBaHWS nuua v wamnyHu. B ogHom u3 BapuaHToB
peanusayum ocobbll MHTEPEC MNPEACTaBMSAT KOMMO3UUMM B OpME  LUaMMyHEN.
YKasaHHYO MOIOLLYID KOMMO3NUMIO ANS NIUYHOW FMrneHbl OObIYHO pas30aBnsitoT BOAOW U
BCNeHMBalOT. Ecnnm sIBHO He yKkasaHO WHOE, MPOLEHTHblE COAEPXaHUS WHIPenueHTOB

KOMNo3nuynn, ykasaHHbl€ B HaCcToALWEeM onncaHun, npueeeHbl B OTHOLLEHUN KOMMNO3UL A
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nepea pasbaBneHneM nNpu MPUMEHEHUWU, TO €CTb KOMMO3ULMM B YNakoBaHHOM BWAE.
YKasaHHble MOWLLME KOMMO3NLUMM ANS NMYHOW TUrMeHbl MOryT ObiTb NpeACTaBneHbl B
ynakoBKe, KOTOpasi COAEPXUT WHCTPYKUMM, coobljalolme O TOM, YTO KOMMO3ULUIO

cnepyeTt HaHOCUTb, BCNEeHMBaTb U CMbIBaThb.

Mpumepbl

B cnegyowmx npumepax creapaMmvuaonponunjuMeTunamMuH B KayecTBe anbTepHaTuBbl
obo3HaueH kak «TAS», kokammugonponunbeTanH B KayecTBe anbTepHaTMBbl 06O3HauYeH
kak «CAPB» wunu «6etamH», 1 KOkounTaypaT HaTpus B KayecTBe anbTepHaTuBbI
obo3HaueH Kak «Ttaypat». B crneayowmx Tabnuyax npeacrtaeBneHHble Macc. %
NepeunCneHHbIX WHIPEANEHTOB NPUBEAEHbl B OTHOLUEHUW TaKUX WHIPELUEHTOB Kak
oTAenbHO JobaBneHHbIX KOMMOHEHTOB. Hanpumep, B npeacTtaBneHHbix Macc. %
AVHATPUEBON CONM 3TUNEHANAMUHTETPAYKCYCHOW KUCNOTbI (guHaTpueBon conu 3OTA),
xnopuaa Hatpusa n 6eH3oata HaTpusa He yUMTbIBAOTCA Takue BELLECTBa, €Crn OHWU eCTb,
BXOASLLME B COCTaB KakUX-NMbO MHIPEAMEHTOB, yKa3aHHbIX B Tabnuuyax noj TOBapHbIM
3HakoM. Komnoaunuun, onucaHHblie B Tabnuuax 1, 2A n 3 Huxke, nonyyanu C NOMOLLbIO

cnegytowien obLen MeToamnku.

HarpeBaloT HavyanbHOEe KOMUYECTBO BOAbl (4ENOHU3NPOBAHHOW) A0 LENEBOU
Temnepartypbl 63-65°C; B cnyyae npuMMeHeHust 400aBnsOT KAaTUOHHOE MOBEPXHOCTHO-
aKTMBHOE BELLECTBO (cTeapamugonponungumeTunammH n/nnn
OereHMNTpUMeTMNaMMOHUus xnopug, 6ereHnntTpumeTunammonns xnopug (BTAC) B Buae
cMecn C AUMNPOMNUNEHTNMKONEM) W NepeMeLlumnBaloT A0 pacTBopeHus. [lpekpaijaroT
HarpeBaHune, Ao6aBnsT kokounTaypat Hatpus (Pureact WS Conc) n nepemelunBaroT 40
pactBopeHnsi; apobGaensT kokamugonponunbetamH (Tego® Betain CK KB5) wu
nepemMeLlunBatoT B TeYEeHMe npumMmepHo 5 muHyT. lNMocne oxnaxgeHus cmecn o 40-43°C
J06aBnAT JONONHUTENBbHOE KONMUYECTBO BOAbl (4E€UOHM3UPOBAHHOM), B KOTOPYIO Mpw
nepemeLwwnsaHum 5o6aensAoT nonvkeaTepHmyM-10. 3atem A06aBNSIOT AUHATPUEBYIO COSMb
OOTA, GeHsoaT HaTpus, OTAYLUKY U NMMOHHYIO KUCMOTY U NepemewmnBatoT B TeuyeHne 10

MUHYT.

Mpumep 1
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Ons nonyuyeHus cepuin obpasuyoB, onucaHHbIXx B Tabnuye 1 (6 KOMNO3MuuiA Ha ceputo
obpasyos.; TAS npucytcTeyeT B konnyectee 0 (otcytetBue TAS), 0,1, 0,2, 0,3, 0,4 nnn 0,5

Macc. %), NpUMeHsANN O6LLYI0 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”) koMNo3NUMN N3MEPANN Kak (PYHKUMIO YacToTbl. M3oTponHaa dasa noBEepXHOCTHO-
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  3PdPEKTMBHbIM - 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  KayecTse

anbTepHaTBbl UMEHYEMOE KaK «Bpemsi penakcauum» unu T, 3HaYeHUs BPEMEHU
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penakcaymm KomMnosmunn n3 cepuin A-F npeacraBneHbl Ha TEPHapHbIX rpadmkax cur. 2-

7; 3Ha4YeHNs BPEMEHU penakcayum npmeseaeHbl B MUNMNCEKyHaax (Mc).

Ha cour. 2 npegcraBneH rpadmk, Ha KOTOPbIN HAHECEHbI 3HAYEHUS BPEMEHWN penakcaumm
cepumn komnosnymn obpasya A. HaHeceHHble Ha rpadrk 3HaYEHUsI 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. % creapamugonponungumeTunammHa, dacrora
nepexoja He Obina OTMEeYeHa, UTO YKasblBAET HA TO, YTO B yKa3aHHbIX KOMMNO3ULMAX He
co3gaBanacb 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. % creapamugonponungumeTunammya. Ons komnosmuymin, cogepxaswmx ot 0,2 o
0,5 macc. % creapamugonponunamMmmHa, 3Ha4YeHUa BPEMEHN pernakcaumm yMmeHbLlanucb
c 48,2 mc go 14,0 mc. lNMpeacraBneHHble 3HAYEHUS BPEMEHM penakcaumm B obLLeM
crnyyae COOTBETCTBYHOT KOMMO3NLUMAM, KOTOPblE WMEKT OTHOCUTENBbHO HEMPOYHYIO

MULENNSAPHYIO CTPYKTYPY.

Ha c¢our. 5 npegcraeneH 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 3HAYEHWSI BPEMEHW pernakcauum B OOLEM Criyyae COOTBETCTBYHOT

KOMMO3NLMSIM, KOTOPbIE UMEKT OTHOCUTENBHO HENPOYHYIO MULIENTISIPHYIO CTPYKTYPY.

Ha cour. 6 npegcraBneH rpadmk, Ha KOTOPbIN HAHECEHbI 3HAYEHUSA 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. %

cTeapamugonponunaumeTunaMmmHa, 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 Boiwe. pH ykasaHHbIX komnosuuyuin coctaensan o1 4,0 o 4,7. NUsmepsnn
HayanbHYylO BSA3KOCTb KaXAOW U3 MOMy4YEHHbIX koMnosuuui. [anee k nepBoHavanbHO
nonyJyeHHoim TAS-cogepXalmm KOMNo3nuusim A00aBnsnyM  areHT, perynupyowni
BA3KOCTb, KaK YyKasaHoO: Xnopuj HaTpus AN KOPPEKTUPOBKU BA3KOCTU B CTOPOHY
yBenudeHns wunu nonunponuneHrnukonb-9 (MMNM-9) ana KOPPEKTUPOBKN BA3KOCTU B
CTOPOHY YMeHblueHNs. [lanee areHT, perynvpylowuin Bs3KOCTb, Ao0GaBnsanuM Jo
MOMyYeHUss OTPErynMpoOBaHHOTO 3HA4YeHWs B nNpejenax LeneBonm  BA3KOCTH,

coctaensswen ot 4000 po 8000 cll, unm pobBaBneHHOE KOMWYECTBO areHTa,
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perynupyoLwero BA3KOCTb, HE JOCTWrano mMakcumanbHoro obuwero konuuectsa. [lanee
areHT, perynupyrowmin BaskocTb, gobaenanu ¢ warom 0,05 macc. % BnnoTb 40 obuwero
konuyecTtsa, cocraensBwero 0,2 macc. %, a 3atem ¢ warom 0,1 macc. % BnNoTb 40
MakcumanbHoOro obulero konuyecta, cocraensswero 2,0 macc. % u3 pacyeta Ha
o0bLLyo Maccy nepBoHavaneHO NOMyYEHHON kKoMnosmymn. [lanee Kk He cogepxawmm TAS
komnosngymsam C1 n C2 pobaensnn xnopug Hatpus ¢ warom 0,2, 0,3 n 0,5 macc. %
BAMOTb A0 obuwero konuyecrtsa, coctaensswero 1,0 macc. % u3 pacuyera Ha obuyto
Maccy nepsBoHayanbHO MONy4YeHHoOW komnosuumu. B cnyuyae obuwero coaepxaHus
nosgHee gobaeneHHon conu, coctasnsaswero 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 obwiero cogepxanns nosgHee 506aBrneHHON conu,
cocraesnaswero 0,2 macc. %, 0,5 macc. % un 1,0 macc. %, oTperynupoBaHHbie 3Ha4YEeHWs
BA3KOCTU komnosmymm C2 coctasnanu 6197 cll, 6443 cl1 n 7093 cl1, cooTBETCTBEHHO.
N3mepeHns BA3KOCTM NpoBOAMAN C npumeHeHuem peomeTtpa AR2000EX ot TA
Instruments (30°C, 3asop 1 mm, Bpemsa yctaHoBneHusa pasHosecus 90 ¢, nsamepenune 30

¢, A-4 1/c, cTanbHOW WNWHAENb 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% kokamuagonponuntetauHa

**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 Tabnuue 2B. CBOWCTBA NeHbl OMNpeaensann C NOMOLLbIO

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 OTMepsIOT B KyXOHHbIN GrneHaep Braun 200 mn BogonpoBogHoM 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 cekyHg,.

e [loBTOpstoT umknbl 10 cekyHa wmnynbcHoro pexuma/10 cekyHa naysbl Ao
ncreyeHns 70 cekyHg, (BCEro Tpu € NOMOBUHOM LMKNA).

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

e DUKCUPYIOT Maccy NeHbl, MOKasaHHyI Ha Becax (MNOTHOCTD).

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

ymnuHapa (ctabunbHOCTD).



-31-

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 pesynbTate AaHHOrO UCMbITaHUs Gbino
YCTaAHOBMEHO, YTO YKasaHHas komnosuyms obpasya 3 obnajgaeTr XOpOowVMU MOKOLLMMM

CBONCTBaMW.

Mpumep 3

Komnosuyuu, onucanHble B Tabnuue 3, nonyyanu ¢ NOMOLLbHO BbILLEONUCAHHON 06LLen
METOAUKA W U3MEPSANM WX HaudamnbHyl0 BSA3KOCTb. [lanee K Takmm WUCXOAHBbIM KOMMO3ULUSM
fo6aBnaAnNn areHT, perynupylowuin BA3KOCTb, B YKa3aHHbIX KONMMYECTBaX U N3MEPSANN BA3KOCTM
KOHEYHbIX KOMMNO3NUNA. KOHEeYHbIE KOMMO3NLMA XPaHUN B TeueHue 2 mecsueB npu 45°C n nx
BSA3KOCTb MOBTOPHO M3MepsAnu. Baskoctn nsmepsanu ¢ npumeHeHnem o6opya0BaHUSA U yCOBUN,

OonncaHHbIX BblLLE.
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TABJIMLUA 3

O6bpaseu

C7 7 8 9 10 11 12
UHrpeguenT, macc. %
HavanbHoe KOn-BO BOAbI o 100 o 100 0o 100 o 100 Oo 100 0o 100 o 100
[on. kon-B0 BOAbI 12 12 12 12 12 12 12
MonuksatepHuym-10 0,2 0,2 0,2 0,2 0,2 0,2 0,2

| Tego® Betain CK KB5* 15,83 15,83 15,83 15,83 15,83 15,83 15,83

Pureact WS Conc.** 11,33 11,33 11,33 11,33 11,33 11,33
Creapamuaonponmrgumerwnamud | 0,1 - - 0,10 0,1 0,25 0,5
BTAC/agunponunexrnukons (8 | 0,1 0.1 0,5 0,10 - 0,25 0,5
Buae cmecu 70/30 no macce)
Otayuwika 0,6 0,6 0,6 0,6 0,6 0,6 0,6
OuHatpuesas cons SOTA 0,05 0,05 0,05 0,05 0,05 0,05 0,05
BensoaTt HaTpusa 0,4208 0,42 0,42 0,42 0,42 0,42 0,42
JlumoHHas kucnota (50 1,2 1,2 1,2 1.2 1,2 1,2 1,2
Macc. % BOAHbIN pacTBOP)
OBLee copepkaHmne motoero | 4,75 8,15 8,15 8,15 8,15 8,15 8,15
MOBEPXHOCTHO-aKTMBHOMO
BeLLiecTBa (Macc. %)
MaccoBoe oTHoLEeHne 58:42 58:42 58:42 58:42 58:42 58:42
OeTauH:.Taypart
HavanbHasa BaskocTb (Cl) Cnuwkom Hu3kasa | 5016 8038 6736 5773 11100 21800

BA3KOCTb ans

n3MepeHus
AreHT, perynupyowmn NacCl NacCl -- NacCl NacCl nrr-9 nrr-9
BA3KOCTb (Macc. %) (1,0) (0.1) (0.1) (0.1) (0.05) (0.20)
BA3KOCTb CBEXEN KOHEYHOMN Coxpansnace  crmwkom | 6175 8038 8023 7259 7918 7990
komno3uyum (cl) HU3Kasi  BASKOCTb  OJiA

M3MEPEHUA
BA3KOCTb KOHEYHON KOMMNO- -—-- 6589 9189 7955 7292 7857 7130
3uumu nocne xpaHenus (cll)

*Tego Betain CK KB5 ot Evonik Industries; =30% kokamuagonponuntetanHa
**Pureact WS Conc. o1 Innospec Performance Chemicals; =30% meTunkokounraypata HaTpus
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Uepes 2 mecsua npu 45°C BA3KOCTb KOHEYHbIX KOMMO3uumMi obpasyoB 7-12 oTnuyanacb B
npeaenax 15% oT 3HAaYeHW NS KOMMNO3ULUA B CBEXENPUrOTOBNEHHOM BUAE, a ANS KOHEYHbIX
komnanyun obpasyoB 9, 10 n 11 BA3KoCTb oTnMyanacb B npegenax 1% OT 3HayeHun Ans

KOMI'IO3I/ILWII7I B CBEXENPUIOTOBNEHHOM BMnaE.

Mpumep 4

Komnosauyuu, onncanHble B Tabnuuax 4, 5 n 6 Huke, nonyyanu ¢ NOMOLLbIO CreayioLen

METOAMNKN, ABMNSAOLLENCA BapmaHTOM O0Len METOANKMN, ONMNCAHHOW BbiLLE.

MpumepHo 10-15% OT HavanbHOro KOMMYeCTBa BOAblI OTAENAT U coxpanaT. K
OCTaBLUENCs 4acTu NepBOHaYanbHOro KOnM4ecTsa BOAbI J06aBnAOT nonuksaTepHuym-10 u
HaYMHaOT HarpeBaHWe A0 LENeBON TemnepaTtypbl, coctaBnswowen ot 60°C ao 65°C (70°C,
ecnun Heobxoanmo A06aBuTb CTeapamugonponungumeTunammH). Kak Tonbko nonmksaTepHUyM-
10 nonHocTblo pactBopuncs, AobaBnsawT kokountaypaT Hatpusi (Pureact WS Conc.) wu
nepemMeLLnBaloT A0 PacTBOpPeHus; Ao06aBnslT cTreapamugonponungumeTunamuH (B criyyae
HeoBXO4MMOCTM €ro NPUMEHEHNS) N NEPEMELLMBAIOT 40 PACTBOPEHNs. HaunHaoT oxnaxgeHue
40 30°C. Bo Bpemsi chasbl oxnaxaeHus o0aensatoT kokamuaonponundetanH (Tego® Betain CK
KB5) n nepemelumBaloT 40 pacTtBopeHus. [obasnsawoT aunHaTpuesyto conb 3OTA n GeHsoar
HaTpus, NPeABapuUTENbHO AUCNEPTUPOBAHHbIE B OTAENEHHOW COXPaHEHHOW 4acTu BOAbI
(Harpeton po 40-60°C). B cnyyae HeoOXOAMMOCTW €ro Hanuumss B cocTaBe A00aBnsioT
nanbmutToamugonponuntpumonns xnopug (Varisoft® PATC) u nepemewmBaloT 4O MNOMHOrO
aucnepruposanns. Koraga cmecbk oxnagunace A0 TemnepaTtypbl Hwxke 35°C, aobaensioT
oTAywWwKy n gosoaat pH ao 4,2-4,8 nytem po6aBneHUss NMUMOHHOW KUCMOTbI, MOCME 4Yero
[O0aBNAIT XNOPUA HaTpus, Kak ykasaHo. 3HauyeHWsi BSI3KOCTU MOMYYEHHbIX KOMMO3WLMIA
N3MepAIOT C npumeHeHuem peomeTtpa Discovery Hybrid Rheometer (mogenn DHR-2) ot TA
Instruments (30°C npu 4 oOpaTHbIX CeKyHAax, NnacTuHa, MOABEPrHyTasi MNeCKOCTPYMNHON
00paboTke). 3HaYeHNss BA3KOCTU KOMMO3MUMIA npuBeaeHbl B Tabnuuax 4 u 6 Huxe. Ob6pasupl
C8, C9, C10, 12, 13, 14, 15, 16, 17, 18, C11, 19, C12, 20 n 21 13 Tabnuubl 4 COOTBETCTBYIOT
obpasuam A(1), B(1), B(2), K(1), K(4), O(1), Q(1), X(1), X(2), X(4), Y(1), Z(1), Y(5), BB(3) n
BB(4) ns Tabnuyb! 6.
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MponyckaHne ceeTa Yepes ykasaHHble KOMNO3ULMM U3MEPSANN C NPUMeEHeHneM npubopa
Formulaction Turbiscan LAB, B KOTOPOM WCMOMNb3yeTCss METOH CTaTU4eCcKoro MHOroKpaTHOro
paccesHua ceeta. B Hacrtoawem onucaHum cuutaetcd, uto AT > -20% (no cpaBHEHUO C

o6pasyom JUCTUNNNPOBAHHON BOAbI) COOTBETCTBYET «MPO3PadYHOCTIUY.
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TABJIMLA 4
O6pasey,
C8 Cc9 c10 12 13 14 15
UurpeguenT, macc. %
HavansHoe kon-8o Boabl | 4o 100 0o 100 | Ao 100 | Ao 100 Oo 100 Oo 100 o 100
(AEMOHU3NPOBAHHOW)
Monuksatepuuym-10 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Pureact WS Conc.** 6,66 6,66 6,66 6,66 6,66 13,33 13,33
Cteapamugonponui- - 0,3 0,3 -- -- 0,15 0,15
OVUMETUNaMUH
Tego® Betain CK KB5* 6,66 6,66 6,66 20 20 13,33 13,33
OunHatpuesasa cons SOTA | 0,05 0,05 0,05 0,05 0,05 0,05 0,05
BeHnsoart HaTpus 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Varisoft® PATC*** -- -- -- 1 1 0,5 1
Otayuwika 0,7 0,7 0,7 0,7 0,7 0,7 0,7
JInMOHHAasA kucnota 1,2 1,2 1,2 1,2 1,2 1,2 1,2
(50 macc.% BogHbIN
pacTBop)
Xnopug HaTpus -- -- 0,5 -- 1,5 -- --
Obuee coaepkaHue 4 4 4 8 8 8 8
MOIOLLENO MOBEPXHOCTHO-
aKTUBHOTO BELLECTBA
(macc. %)
MaccoBoe oTHOLIEeHHne 50:50 50:50 50:50 75:25 75:25 50:50 50:50
OeTauH:Taypar
Bsiskoctb () 51 676 588 1897 2879 3015 8480
AT (%) -5,34 -2,96 -2,53 -7,72 -86,59 -4,05 -2,67

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

**Pureact WS Conc. ot Innospec Performance Chemicals; =30% meTunkokonnraypata HaTpus

***Varisoft® PATC ot Evonik Industries; = 60% nansmMutoaMmmaonponMnTpumMoHunsa xnopuga
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TABJIMLA 4 - MPOOOINKEHUNE

* Obpasey,
16 17 18 Cc11 19 C12 20 21

UHrpeauenT, macc. %
HauanbHoe kon-so Boabl | [lo 100 0o 100 0o 100 0o 100 Oo 100 Oo 100 Oo 100 Oo 100
(AEMOHN3NPOBAHHOW)
MonuksatepHmym-10 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Pureact WS Conc.** 20 20 20 20 20 20 20 20
Cteapamugonponui- 0,15 0,15 0,15 -- 0,3 -- 0,3 0,3
OVUMETUNaMnH

| Tego® Betain CK KB5* 13,33 13,33 13,33 20 20 20 20 20
OuHatpuesasa cons SATA | 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
BeH3oaT HaTpus 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Varisoft® PATC*** 0,5 0,5 0,5 -- -- -- 1 1
OTayLuka 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7
JInMOHHAaRA kucnota 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2
(50 macc. % BoAHbIN
pacTBop)
Xnopua HaTpus -- 0,5 1,5 - 2 1 1,5
O6uee coaepaHmne 10 10 10 12 12 12 12 12
MOIOLLIEF0 NOBEPXHOCTHO-
aKTUBHOTO BELLECTBA
(macc. %)
MaccoBoe oTHOLEHUE 40:60 40:60 40:60 50:50 50:50 50:50 50:50 50:50
6eTanH:Taypart
Bsazkoctb (cl) 2466 5000 9031 11168 17632 23074 27959 26020
AT (%) -4.42 -86,82 -87,00 -86,56 -86,84 -87,03 -86,94 -86,93

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

**Pureact WS Conc. ot Innospec Performance Chemicals; =30% meTunkokounraypata HaTpus

***Varisoft® PATC ot Evonik Industries; = 60% nansMutoammgonponmatpuMOHUA XNopua
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TABJIMLA 5

O6wun coctaB o6pa3uoB U3 Tabnuubl 6

UurpeaguenT, macc. %

HavansHoe kon-8o Boabl | Ao 100
(AEMOHU3NPOBAHHOW)
MonuksatepHuym-10 0,2

Pureact WS Conc.**

Kak ykasaHo B Tabnuue 6

Cteapamugonponungum
eTunaMmuH

Kak ykasaHo B Tabnuue 6

Tego® Betain CK KB5*

Kak ykasaHo B Tabnuue 6

Ouuatpuesasa cons OOTA | 0,05

BeHsoart HaTpus 0,5

Varisoft® PATC*** Kak ykasaHo B Tabnuue 6
OTtaywka 0,7

JInmoHHas kucnora 1,2

(50 macc. BoaHbIN
pacTteop)

Xnopug HaTpus

Kak yka3aHo B Tabnuue 6

*Tego®Betain CK KB5 ot Evonik Industries; *30% kokamugonponuntetanHa
**Pureact WS Conc. ot Innospec Performance Chemicals; =30% meTunkokounTtaypaTa HaTpus
*** Varisoft® PATC ot Evonik Industries; = 60% nanbMutoamugonponunTtpumMOHuUa
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TABJIMLA 6
O6pasey,

A(1) [ A(2) | AG) A(4) 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
Cteapamugonponur- -- -- -- -- -- 0,3 0,3 0,3 0,3 0,3
anmeTunamui (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
%)
Varisoft® PATC (macc. %) -- -- -- -- -- -- -- -- -- --
Xnopug HaTpusa -- 0,5 1 1,5 2 - 0,5 1 1,5 2
OBLee cogepkaHne mMotoLero | 4 4 4 4 4 4 4 4 4 4
NOBEPXHOCTHO-AKTUBHOTO
BewecTsa (macc. %)
MaccoBoe OTHOLIEHUE 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
foeTtauH:Taypar
BaskocTb (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

Cc(1) C(2) C(3) C(4) C(5) D(1) D(2) D(3) D(4) D(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
Crteapamugonponun- -- -- -- -- -- 0,3 0,3 0,3 0,3 0,3
anmeTunamui (macc. %)
Tego® Betain CK KB5S (macc. %) | 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66
Varisoft® PATC (macc. %) 1 1 1 1 1 1 1 1 1 1
Xnopug HaTpus -- 0,5 1 1,5 2 - 0,5 1 1,5 2
ObLee coaepkaHne MotoLero | 4 4 4 4 4 4 4 4 4 4
NOBEPXHOCTHO-AKTUBHOTO
Bewecrtaa (macc. %)
MaccoBoe OTHOLIeHUue 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
f6eTauH:Taypar
Bsaskoctb (cl) 729 189 142 110 94 217 111 95 92 86
AT (%) -5,77 | -79,70 | -83,07 -87,04 -87,05 -87,07 -87,15 -87,12 -87,11 -87,14
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TABJIMLA 6 - MPOOOIDKEHUNE

O6pasey,

E(1) |E@2) |EQ) 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
Cteapamugonponur- -- -- -- -- -- 0,15 0,15 0,15 0,15 0,15
anmeTunamui (macc. %)
Tego® Betain CK KB5 (macc. | 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99 9,99
%)
Varisoft® PATC (macc. %) -- -- -- -- -- -- -- -- -- --
Xnopug HaTpusa -- 0,5 1 1,5 2 - 0,5 1 1,5 2
OBLee cogepkaHne MotoLero | 6 6 6 6 6 6 6 6 6 6
MOBEPXHOCTHO-AKTUBHOTO
BewecTaa (macc. %)
MaccoBoe OTHOLIEHUE 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
foetauH:Taypar
BaskocTb (cl) 114 299 651 1129 1802 222 553 1144 1872 2626
AT (%) -- -- -- -- - -- - -- -- --

G(1) [ G((2) |G@E) G(4) G(5) H(1) H(2) H(3) H(4) H(5)
Pureact WS Conc. (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 6,66 6,66 6,66 6,66 6,66
Crteapamugonponun- 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15
anmeTunamui (macc. %)
Tego® Betain CK KB5 (macc. | 6,66 6,66 6,66 6,66 6,66 13,33 13,33 13,33 13,33 13,33
%)
Varisoft® PATC (macc. %) 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Xnopug HaTpus -- 0,5 1 1,5 2 - 0,5 1 1,5 2
ObLee coaepkaHne MotoLero | 6 6 6 6 6 6 6 6 6 6
NOBEPXHOCTHO-aKTUBHOTO
Bewecrtaa (macc. %)
MaccoBoe OTHOLUeHUue 33:67 | 33:67 | 33:67 33:67 33:67 67:33 67:33 67:33 67:33 67:33
f6eTauH:Taypar
BsaskocTb (cl) 93 320 882 1542 1550 3510 3935 3913 3805 3725
AT (%) -2,65 |-3,36 |-5,92 -83,81 -85,44 -3,42 -8,19 -86,59 -86,64 -86,32
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TABJIMLA 6 - MPOOOIDKEHUNE

O6pasey,

I(1) 1(2) 1(3) 1(4) 1(S) 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
Cteapamugonponur- -- -- - -- -- 0,3 0,3 0,3 0,3 0,3
anmeTunamui (macc. %)
Tego® Betain CK KB5 (macc. | 20 20 20 20 20 6,66 6,66 6,66 6,66 6,66
%)
Varisoft® PATC (macc. %) -- -- -- -- -- -- -- -- -- --
Xnopug HaTpusa -- 0,5 1 1,5 2 - 0,5 1 1,5 2
OO6wee coaepxaHme 8 8 8 8 8 8 8 8 8 8
MOIOLLIEr0 NOBEPXHOCTHO-
aKTUBHOro BewecTea (Macc.
%)
MaccoBoe OTHOLIEHUE 75:25 | 75:25 | 75:25 75:25 75:25 25:75 25:75 2575 2575 2575
foetauH:Taypar
BaskocTb (cl) 1084 1292 1386 1615 1858 1304 1526 1747 2145 2057
AT (%) -4,60 | -85,86 | -85,14 -85,96 -86,10 -2,83 -86,61 -86,84 -86,87 -86,90

K(1) K(2) K(3) K(4) K(5) L(1) L(2) L(3) L(4) L(5)
Pureact WS Conc. (Mmacc. %) | 20 20 20 20 20 20 20 20 20 20
Crteapamugonponu- -- -- -- -- -- 0,3 0,3 0,3 0,3 0,3
anmetTunamud (macc. %)
Tego® Betain CK KBS (macc. %) | 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66
Varisoft® PATC (macc. %) 1 1 1 1 1 1 1 1 1 1
Xnopug HaTpus -- 0,5 1 1,5 2 - 0,5 1 1,5 2
Obuwee coaepxaHue 8 8 8 8 8 8 8 8 8 8
MOIOLLIEr0 NOBEPXHOCTHO-
aKTUBHOro BewlecTaa (mMacc.
%)
MaccoBoe OTHOLUeHUue 75:25 | 75:25 | 75:25 75:25 75:25 75:25 75:25 75:25 75:25 75:25
f6eTauH:Taypar
Bsaskoctb (cl) 1897 2166 2393 2879 2792 3066 3456 3649 4082 3985
AT (%) -7,72 | -85,97 | -86,43 -86,59 -86,62 -77,32 -86,76 -86,78 -86,79 -86,85
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TABJIMLA 6 - MPOOOINKEHUNE

Ob6pasey,

M(1) | M(2) | M(3) M(4) M(S) N(1) N(2) N(3) N(4) N(5)
Pureact WS Conc. (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 13,33 13,33 13,33 13,33 13,33
Cteapamugonponur- 0,15 0,15 0,15 0,15 0,15 -- -- -- -- --
anmeTunamud (macc. %)
Tego® Betain CKKB5 (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 13,33 13,33 13,33 13,33 13,33
Varisoft® PATC (macc. %) -- -- -- -- -- 0,5 0,5 0,5 0,5 0,5
Xnopug HaTpusa -- 0,5 1 1,5 2 - 0,5 1 1,5 2
OO6wee coaepxaHme 8 8 8 8 8 8 8 8 8 8
NOBEPXHOCTHO-aKTUBHOTIO
BewlecTtea (macc. %)
MaccoBoe OTHOLIEHUE 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
foeTtauH:Taypar
BaskocTb (cl) 1069 2416 3978 5125 5671 1554 3067 4679 5893 6689
AT (%) -2,56 | -15,37 | -86,55 -86,87 -86,90 -3,20 -46,47 -86,72 -86,9 -86,92

o(1) | 0(2) | O@) O(4) O(5) P(1) P(2) P(3) P(4) P(5)
Pureact WS Conc. (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 13,33 13,33 13,33 13,33 13,33
Creapamugonponun- 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15
anmetTunamud (macc. %)
Tego® Betain CK KB5S (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 13,33 13,33 13,33 13,33 13,33
Varisoft® PATC (macc. %) 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Xnopug HaTpus -- 0,5 1 1,5 2 -- 0,5 1 1,5 2
Obuwee coaepxaHue 8 8 8 8 8 8 8 8 8 8
MOIOLLIEr0 NOBEPXHOCTHO-
aKTMBHOTO BELLECTBA
(macc.%)
MaccoBoe OTHOLUeHUue 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
f6eTauH:Taypar
BsaskocTb (cl) 3015 5032 7104 7905 7867 5238 7271 8727 8443 6988
AT (%) -4,05 | -78,82 | -86,84 -86,84 -86,92 -3,96 -85,41 -86,83 -86,91 -86,79
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TABJIMLA 6 - MPOOOIDKEHUNE

O6pasey,

Q) | Q(2) | Q@) Q(4) Q(s) R(1) R(2) R(3) R(4) R(5)
Pureact WS Conc. (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 13,33 13,33 13,33 13,33 13,33
Creapamugonponurn- 0,15 0,15 0,15 0,15 0,15 0,3 0,3 0,3 0,3 0,3
anmeTunamui (macc. %)
Tego® Betain CKKBS (macc. %) | 13,33 | 13,33 | 13,33 13,33 13,33 13,33 13,33 13,33 13,33 13,33
Varisoft® PATC (macc. %) 1 1 1 1 1 0,5 0,5 0,5 0,5 0,5
Xnopug HaTpusa -- 0,5 1 1,5 2 - 0,5 1 1,5 2
OBLee cogepkaHme motoero | 8 8 8 8 8 8 8 8 8 8
MOBEPXHOCTHO-AKTUBHOTO
BeLwecTsa (macc. %)
MaccoBoe OTHOLIEeHUE 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
feTauH:Taypar
BaskocTb (cl) 8480 9812 8444 6467 4725 6525 7979 8514 7932 6797
AT (%) -2,67 | -86,60 | -86,79 -86,82 -86,79 -2,56 -84,57 -86,99 -87,02 -86,97




-43-

TABJIMLA 6 - MPOOOINKEHUNE

Ob6pasey,

S(1) |S(2) |S@) S(4) S(5) T(1) T(2) T(3) T(4) T(5)
Pureact WS Conc. (macc. %) | 20 20 20 20 20 20 20 20 20 20
Cteapamugonponur- -- - - -- -- 0,3 0,3 0,3 0,3- 0,3
anmeTunamud (macc. %)
Tego® Betain CK KB5S (macc. %) | 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66
Varisoft® PATC (macc. %) -- -- -- -- -- -- -- -- -- --
Xnopua HaTpusa -- 0,5 1 1,5 2 -- 0,5 1 1,5 2
OBLee cogepkaHme motoero | 8 8 8 8 8 8 8 8 8 8
MOBEPXHOCTHO-AKTUBHOTO
BewecTsa (macc. %)
MaccoBoe OTHOLIEHUE 25:75 | 25:75 | 25:75 2575 25:75 25:75 25:75 2575 25:75 25:75
foeTtauH:Taypar
BaskocTb (cl) 12 19 41 79 248 39 94 231 495 1245
AT (%) -3,37 | -3,14 | -6,19 -81,82 -84,47 -2,56 -3,71 -71,23 -83,69 -85,82

u(1) | U@ |UE) u(4) u(5) V(1) V(2) V(3) V(4) V(5)
Pureact WS Conc. (Mmacc. %) | 20 20 20 20 20 20 20 20 20 20
Crteapamugonponun- -- -- -- 0,3 0,3 0,3 0,3 0,3
anmetunamud (macc. %)
Tego® Betain CK KBS (macc. %) | 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66 6,66
Varisoft® PATC (macc. %) 1 1 1 1 1 1 1 1 1 1
Xnopua HaTpus -- 0,5 1 1,5 2 -- 0,5 1 1,5 2
ObLee coaepkaHne motollero | 8 8 8 8 8 8 8 8 8 8
NOBEPXHOCTHO-AKTUBHOTO
BewecTaa (macc. %)
MaccoBoe OTHOLIeHUue 25:75 | 25:75 | 25:75 2575 25:75 2575 2575 2575 2575 25:75
f6eTaunH:Taypar
Viscosity (cP) 44 135 424 1013 1945 183 682 1670 2896 3272
AT (%) -3,41 -3,96 | -75,06 -84,66 -86,18 -2,92 -4,73 -85,72 -86,67 -86,41
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TABJIMLA 6 - MPOOOINKEHUNE

Ob6pasey,

w(1) W(2) | W) W(4) W(5) X(1) X(2) X(3) X(4) X(5)
Pureact WS Conc. (macc. %) | 13,33 13,33 | 13,33 13,33 13,33 20 20 20 20 20
Creapamugonponur- 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15
anmeTunamud (macc. %)
Tego® Betain CK KB5 (macc. %) | 20 20 20 20 20 13,33 13,33 13,33 13,33 13,33
Varisoft® PATC (macc. %) 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Xnopua HaTpusa -- 0,5 1 1,5 2 -- 0,5 1 1,5 2
OBLLee coaepkaHne MOIOLLIErO 10 10 10 10 10 10 10 10 10 10
MOBEPXHOCTHO-AKTUBHOTO
BeLecTsa (macc. %)
MaccoBoe OTHOLIEHUE 60:40 60:40 | 60:40 60:40 60:40 40:60 40:60 40:60 40:60 40:60
foeTtauH:Taypar
BaskocTb (CP) 11524 | 14553 | 15357 15286 15881 2466 5000 7498 9031 9345
AT (%) -86,61 | -86,97 | -87,01 -87,04 -8§7,02 -4,42 -86,82 -86,96 -87,00 -87,04
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TABJIMLA 6 - MPOOOINKEHUNE

Ob6pasey,

Y(1) [ Y(2) |YQ) Y(4) Y(S) Z(1) Z(2) Z(3) Z(4) Z(5)
Pureact WS Conc. (macc. %) | 20 20 20 20 20 20 20 20 20 20
Cteapamugonponur- -- - - -- -- 0,3 0,3 0,3 0,3 0,3
anmeTunamud (macc. %)
Tego® Betain CK KB5 (macc. %) | 20 20 20 20 20 20 20 20 20 20
Varisoft® PATC (macc. %) -- -- -- -- -- -- -- -- -- --
Xnopug HaTpusa -- 0,5 1 1,5 2 - 0,5 1 1,5 2
OBLLee coaepkaHne MOIOLLIErO 12 12 12 12 12 12 12 12 12 12
MOBEPXHOCTHO-AKTUBHOTO
BewecTsa (macc. %)
MaccoBoe OTHOLUEHUE 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
foetauH:Taypar
BaskocTb (cl) 11168 | 16161 | 19251 22904 23074 17632 23055 24150 26050 25917
AT (%) -86,56 | -86,68 | -86,89 -86,96 -87,03 -86,84 -86,90 -86,96 -86,95 -86,92

AA(1) | AA(2) | AA(3) AA(4) AA(5) BB(1) BB(2) BB(3) BB(4) BB(5)
Pureact WS Conc. (macc. %) | 20 20 20 20 20 20 20 20 20 20
Crteapamugonponun- -- -- -- 0,3 0,3 0,3 0,3- 0,3
anmetTunamud (macc. %)
Tego® Betain CK KB5 (macc. | 20 20 20 20 20 20 20 20 20 20
%)
Varisoft® PATC (macc. %) 1 1 1 1 1 1 1 1
Xnopug HaTpus -- 0,5 1 1,5 2 - 0,5 1 1,5 2
ObLee coaepkaHne MOHOLLIErO 12 12 12 12 12 12 12 12 12 12
NOBEPXHOCTHO-aKTUBHOTO
Bewlectaa (macc. %)
MaccoBoe OTHOLUeHUue 50:50 | 50:50 | 50:50 50:50 50:50 50:50 50:50 50:50 50:50 50:50
beTauH:Taypar
BsaskocTb (cl) 18529 | 21713 | 22528 22867 22833 29363 28650 27959 26020 22803
AT (%) -87,00 | -87,07 | -87,16 -87,11 -87,13 -86,88 -86,91 -86,94 -86,93 -86,88
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HaHHble 13 Tabnuubl 4 n Tabnuubl 6 LEMOHCTPUPYIOT BRWSHME COCTaBa Ha
chopmmpoBaHne nNpo3padvHoCcT n BsAskocTn. O6pasybl C8, C9 n C10 Bce npeacraBnanm
coboir npo3payHble KOMMNO3ULMK, HO KX BSA3KOCTM Obinu Henoaxoaswmmu. O6pasypl 12,
14 n 15 (obwee cogepxaHne MOKLLErO NOBEPXHOCTHO-aKTUBHOIO BELLECTBA COCTaBMANO
oT 8 po 10 macc. %) Bce npegcraBnanu cobom Npo3payHble KOMMO3ULMK, U UX BA3KOCTU
Haxoamnuce B AnanasoHe ot 1897 cll go 8480 cll. Bce obGpasubl C cogepxaHnem

NOBEPXHOCTHO-aKTUBHOIO BeLecTBa 12 macc. % Obinm MyTHbIMM, @ HE NPO3PaYHbIMM.
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POPMYJA NBOBPETEHUA

1. Motowwas koMno3numsa AN NUYHOW FMIMEHbI, CoAepXKaLlas:
a) KaTMOHHOE OBEPXHOCTHO-aKTUBHOE  BELLECTBO, CoAepxaliee
YeTBEPTUYHOE aMMOHNEBOE COEAUHEHME U/ aMUA0aMuH,
b) ot 5 ao 15 macc. % motrowero NOBEPXHOCTHO-aKTMBHOrO BELLECTBA

n

C) BOAY,
npuyem

yKasaHHOE MOIoLLLEe NOBEPXHOCTHO-aKTUBHOE BeLecTBo coaepxut ot 85 ao 100% macc.
kOMOUHauun  ©GeTaMHOBOrO  MOBEPXHOCTHO-aKTMBHOTO  BELeCTBA W TaypaTHOro

NOBEPXHOCTHO-aKTUBHOIO BeLLeCTBa, N Npn 3TOM:

KOorga ykasaHHas KOMMo3uyusi cofepxut oT 5 go 6 MaccoBbiX MNPOLEHTOB
MOIOLLETO  MOBEPXHOCTHO-aKTUBHOrO  BELEeCTBa,  MaccoBOe  OTHOLUEHMWE
GEeTanHOBOro0 MOBEPXHOCTHO-aKTUBHOMO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

aKTUBHOMY BeLLecTBY cocTtaBnseT oT 55:45 po 45:55;

Korga ykasaHHasi KoMMnos3nums cogepxuT ot 6onee 6 maccoBbix npoueHToB Ao 10
MaCCOBbIX MPOLEHTOB MOIOLLErO MOBEPXHOCTHO-aKTUBHOIO BELLECTBA, MacCoOBOE
OTHOWeHNe 6eTanHOBOro MNOBEPXHOCTHO-aKTUBHOIO BELLUECTBAa K TaypaTHoOMY

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

KOrga ykasaHHasi KoOMMo3nuusi coaepxut 6Gonee 10 MaccoBbIX MNPOLEHTOB
MOIOLIENO  MOBEPXHOCTHO-aKTMBHOrO  BELLECTBA,  MacCoBOE  OTHOLLEHMWE
6EeTaNHOBOro0 NOBEPXHOCTHO-AKTMBHOMO BELLECTBA K TaypaTHOMY MOBEPXHOCTHO-

akTuBHOMY BeLlecTBy coctaensaeT oT 80:20 go 20:80.

2. MotLwasa KOMMo3Muns ANs NUYHOM TUrMeHbl No n. 1, B KOTOPOM YKasaHHoe
YETBEPTMUYHOE  aMMOHMEBOE  COE€JMHEHME  BKMWOYaeT OT OJHOW A0  Tpex
ANVHHOLENOYEYHbIX anKUMbHbBIX TPYNN CO CHOXHO3UPHOW, NPOCTON 3DUPHON Unn
aMUAHOWN CBA3BID MEXAY Lensmu, Npu 3TOM YKasaHHblE€ anKuibHble rpynnbl SBASIOTCA

HacblLWEeHHbIMU NN HEHACILWEHHbIMA.
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3. Motowast KoMno3nmuma ANs NUYHOW TUrMEHbl MO NOGOMY M3 NPEALLECTBYOLMNX
MYHKTOB, B KOTOPOW YKa3aHHOE YETBEPTUYHOE aMMOHNEBOE COEANHEHNE BKITIOYAET MOHO-

n/vnu guankunbHoe YeTBEePTUYHOE aMMOHNEBOE COEANHEHME.

4. Motowas komMnosnyms ANS NWYHOW TUITMEHbl NO MOBOMY K3 MPeALIECTBYIOLNX
MYHKTOB, B KOTOPOW YyKaszaHHOe 6eTauHOBOE MOBEPXHOCTHO-AaKTMBHOE BELLECTBO
npeacraensetr cobon amugobeTamH, U ykasaHHOe TaypaTHOE MOBEPXHOCTHO-aKTUBHOE

BELLECTBO npeacTaBnseT cobon aynnraypar.

5. Motowias KOMNO3NUUs Anst NUYHOW TUTMEHbI MO MOBOMY U3 MpeALUECTBYHOLLMNX
MyHKTOB, B KOTOPOW ykazaHHOe 6eTauHoBOe NOBEPXHOCTHO-aKTUBHOE BELLECTBO BKMNHOYAET
KoKaMugonponunGeTamH, M ykasaHHOE TaypaTHOe MOBEPXHOCTHO-AKTUBHOE BELLECTBO

BKMKOYAET METUNKOKOMNTaypaT HaTpus.

6. Motowass koMnosnyma ANS NMYHON TUrMeHbl Mo NIOBOMY U3 NpeaLlecTBYHOLMNX
NMyHKTOB, MPUYEM YyKasaHHas KOMNoO3uumsa cogepxut oT 6 go 12 macc. % motowero
NOBEPXHOCTHO-aKTUBHOIO BELLUECTBA M3 pacyeTa Ha oOOWyl Maccy YyKasaHHOW

KomMmnosnuuun.

7. Motowass KoOMno3mumna Ans NUYHOW TUIMEHbl MO NOGOMY M3 NPEeALLECTBYOLMX
MYHKTOB, MPUYEM YKa3aHHasi KOMMO3ULWSA COAEPXKUT U3OTPOMHYyK hasy NOBEPXHOCTHO-

aKTUBHOIo BeLleCTBa.

8. Motowass KoMno3muma ANs NUYHOW TUIMEHbI MO NOGOMY M3 NPEALLECTBYOLMX
MYHKTOB, MPWYEM YKasaHHasi KOMMO3ULUMS MO CyLECTBY HE COAEPXUT CynbgarHoro

NOBEPXHOCTHO-aKTUBHOIO BELLECTBA.

9. Motowast KoMnos3muma Ans NUYHOW TUrMEHbI MO NOGOMY M3 NPEALLECTBYOLMX

MYHKTOB, KOTOpasi ABMSETCS NPO3PaYHOIA.
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10. Motowiass KOMNo3nuns ANs NIMYHOW TUIMEHbl NO NOOOMY U3 NpeaLecTBYOLNX

NyHKTOB, KoTopasa umeet pH ot 4 p0 6.

11. Motowwas KOMMNo3nuMs AN NUYHOM TUMMEHbl MO NIOOOMY M3 MNPEenLUECTBYOLWMX
MyHKTOB, KOTOpas MO CylWecTBY He CoaepXuT (MEeT)akpunaTHbIX MONMMEpPOB W

COMNONMMEpOB.

12. Motowasa KOMNo3nmuMs AnS NUYHOM TUMMEHbl MO NIOBOMY M3 MpPesLeCTBYOLWMX

NYHKTOB, KOTOpaA AONONHUTENBbHO COAEPXKUT 3NEKTPOIUT.

13. Cnocob perynupoBaHunst BA3KOCTN KOMNO3NLMM, BKIHOYAKOLWMIA CTagnn:
[) o6ecneyeHns komnosuymn no nodomy ns nn. 1-11 n
II) aoBaBneHns aNeKTPONUTa K yKasaHHOW KOMMO3NLMN,

npnu 3TOM YyKasaHHoOE Ao6aBneHme aneKkrTponuta obecneunBaeT MNOBbILLEHNE BS3KOCTU

MONYyYEHHON KOMMO3ULMN.
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