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OobsacTh TEXHUKH

Hacrosiee n300peTeHre OTHOCUTCS K KHUIKAM OYHIIAFOIIAM KOMITO3HUIIHSAM, COACPKAIIUM OIMPEICIICHHEIC
CMECH aHHMOHHOTO NOBEPXHOCTHO-aKTHBHOTO BEUIECTBAa M TIMIIEPHHA TPU BBICOKOM COICPKAHWHU TIHIICPHHA
(koTOpoe obecrmeunBaeT MPEBOCXOTHOE ONIYIICHHUE YBIAXHEHHS, Kejdaemoe s motpedutens). [Ipemmodrn-
TEJBHO CMECh AHWOHHBIX ITOBEPXHOCTHO-aKTUBHBIX BEIIECTB JOMOJHUTEIHFHO CMEIINBAIOT C aM(pOTEPHBIMH I10-
BEPXHOCTHO-aKTHBHBIMH BEIIECTBAMH, HO IMPEATIOYTUTEIHHO, YTOOBI KOJIMYECTBO aM(pOTEPHOTO BEIIeCTBa OBLIO
MHUHHMH3HPOBAHO OTHOCHUTEIHFHO OOIIEro KOJHMYECTBA MOBEPXHOCTHO-aKTHBHBIX BEIECTB, B PE3YNIbTaTe Yero
OCaX/ICHHE OKAa3bIBAIOIIETO OJIATOIPUATHOE ACUCTBHE areHTa MOXKET OBITh TOBENIECHO N0 MakcuMyMa. Ilpeamod-
TUTEIFHO KOMITO3UITUH SIBIITIOTCS MPO3PAYHBIMHA. [IpEAMOYTUTEIFHO OHU SBJISIFOTCS U30TPOMHBIMU. [IpenmouTu-
TEJNEHO OHHM SBJISIFOTCS IPO3PAYHBIMU U U30TPOITHBIMH.

YpoBeHb TEXHUKH

JKenaTenbHO TOTOBUTH KOMITO3UIIHH, KOTOPBIC COEPIKAT OTHOCUTEIHFHO MATKUE MOBEPXHOCTHO-AaKTHBHEIC
BeriecTBa. OMHON U3 KOMOMHANUI TOBEPXHOCTHO-aKTUBHEIX BEIECTB, KOTOPAs SBJISCTCS OCOOCHHO JKeIaTeb-
HOM, SIBIISICTCS KOMOMHAIUS aJKWIN3ETHOHATA (HAIIPUMED, CIOXKHBIX 3(UPOB KUPHBIX KHCIOT U M3ETHOHATHON
KHCJIOTHI, TAKMUX KaK JIAYPOMJIM3ETHOHAT HATPHS WJIM KOKOWIM3ETHOHAT HATPHs) M ajJKwiITaypaTa (Hampumep,
aNKWITaypaT aMHIOB, TAKUX Kak N-MeTunTaypat). Takue cMecu MOBEPXHOCTHO-aKTHBHBIX BEIIECTB 00JaJatoT
MPENMYIIIECTBOM, 3aKJIIOYAIONINMCS B TOM, YTO OHH HE cofepkaT cynbdarta. Kpome Toro, onn o0ragaroT cro-
COOHOCTBIO 0Opa30BHIBATh W3OTPOIIHBIC CHCTEMBI IPH HEHTPaIbHOM U clierka kucioMm 3HadeHmn pH. Takum
00pa3oM, OHHU MO3BOJISIOT UCIOIB30BaTh OoJiee Oe30macHbIe IS KOKM KOHCEPBUPYIOIINE CUCTEMBL. Takke xKe-
JATeIbHO MOJYYUTh KOMIO3HIINHU, KOTOPhIE MMEIOT BRICOKOE CoAepKaHue riutepuHa (Hanpumep, 20% wumu 60-
Jee, MPeaNoYTUTENBHO, 0T 25% 10 60%, npeamoututenbHo, oT 30 10 55 mac.%), MOCKONBKY TIUIIEPHH obecte-
YUBAET IMPEBOCXOJHOEC TAKTUIBHOE OINYIICHHE (HATIPUMED, OUTYIIICHUC YBIIAXKHCHU).

HepmocraTtok Takux KOMIO3HIIUHN, CONEPKAIIUX ATKHIIN3ECTHOHATEI, AKHITAYPAThl U TIUICPHH, 3aKIH0Ya-
€TCS B TOM, YTO KOMOWHAIIMS SBIISCTCS IJI0X0 PACTBOPUMOH, MO3TOMY, KOT/Ia UCTIONB3YETCSI KOJTMUYCSCTBO TITUIIC-
puHa, Ooibiee wm paBHOe 20 Mac.%, HEBO3MOKHO 00CCICYUTh MPUEMIIEMBIC KOJHYECTBA MATKHX ITOBEPXHO-
CTHO-aKTHBHBIX BEIIECTB (HampuMep, OOJbIINe WIN paBHBIE 5 Mac.% nmn 6 Mac.%) ¢ cCOXpaHeHHEM TIPO3pavHO-
CTH ¥ M30TPOIHNH COCTABA.

YacTHUHBIM peIIeHHEeM 3TOW MPoOJieMBbl HEPACTBOPHUMOCTH TPH HMPUTOTOBICHUN OYWIIAIONINX KOMIIO3H-
IIUH ABISIETCS BBEIEHHE HEKOTOPOTO KOJMYECTBA aM(pOTEPHOTO MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA, ITOCKOJb-
Ky amM(OTepHBIe TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA SIBIITIOTCS MATKHMH IO CBOEH HPUPOAE W CHOCOOCTBYIOT
VIIy4IICHUIO PaCTBOPHMOCTH CMECeH ajIKuIn3eTHOHAT/amkunraypar. OHM Taxke CIOCOOCTBYIOT IOBBIIICHUIO
BSI3KOCTH COCTaBa, YTO O0JIEryaeT yJOBICTBOPCHUE OKUIAHUN OTpeOuTes 6e3 mo0aBICHUS 3aryCTUTEICH.

Kpome Toro, mpeArnodTUTEeIbHO U JKENATSIEHO, YTOOBI KOMITO3UIIMU AJKHIN3CTHOHATOB, aJKUIITAYPATOB,
TIIMIEpUHa U aM(OTEPHBIX MOBEPXHOCTHO-aKTUBHBIX BEIICCTB OBLIM MPO3PAYHBIMU U U30TPOIHBIMH, MIPU 3TOM
MPEIIOYTUTEIFHBI 002 ITHX CBOMCTBA, T¢ U30TPOITHOE COCTOSHHUE ONPEICNISICTCS 3HAYCHHEM B HE()eIIOMETPH-
yeckux enuHunax MyTHocTd (NTU), coctaBmsomuM 20 win MeHee, npeAnoYTuTeabHo 10 wim Menee.

BbuT0 OTMEUEHO, YTO MPHU BHICOKOM COJICPKAHUU TIHIICPHHA, )KEIATCIIHFHOM B HACTOSIIEM H300pCTCHHUM,
coniepKaHne aM(pOTEPHOTO BEIIECTBA, HEOOXOAUMOTO ISl TOTO, YTOOBI KOMITO3UIIMY OCTABAJIHCh IIPO3PAYHBIMU
W M30TPOMHBIMH, TaKKe Bo3pacTaeT. Takum oOpa3oM, st 00ecreYeHHsT COBMECTHMOCTH C BBICOKHM COZEpKa-
HueM raunepuHa (20% wumm 6oxee, mpexnodTuTeNnbHO 25% wmim 6osree) 0OBIYHO MOXKET MOTPeOOBATHCS TIPHMeE-
Heane 30% ampoTepHsIx BemecTB win Oonee. OqHAKO, HECMOTPS Ha TO, YTO JKEJIATEIHFHO HCIOIB30BaTh aMdo-
TEPHOE IMOBEPXHOCTHO-aKTUBHOE BEIIECTBO (HAmpHMep, OeTanH), KaK OTMEUEHO BBIIIE, TAKXKE JKEIaTebHO, YTO-
OBl ero cojaepkaHue He OBLUIO CIUIIKOM BBICOKUM B IIPOIIEHTaX OT OOINEro KOJMYECTBA MMOBEPXHOCTHO-
AKTUBHBIX BEIICCTB, IMMOCKOJBKY MOJATAIOT, YTO 3TO OTPHUIATEIBHO BIUSICT HA OCAXKICHUE NPYTHX IOJIC3HBIX
(OKa3pIBAIOIIMX OJATONIPHUSTHOE JCHCTBHE) areHTOB, MPUCYTCTBYIONIUX B KOMITO3UIHAX. Takue ImoJie3HbIe arcH-
THI MOTYT BKJIFOYATh CMSTYAIOININE BEIIECTBA, YIIICBOJOPOTHBIC W/IIU CHIIMKOHOBBIC MAclia, IIUTAaTCIbHBIC Be-
IIeCTBA, AHTUMUKPOOHBIC arcHTHI M arcHTHI B BHUJIC YaCTHUIl. TakuM 00pa3oM, JUIsi CUCTEM H3CTHOHAT/TaypaT Co-
TJIACHO HACTOSIIEMY M300PETEHUIO CYIIECTBYET MOTPEOHOCTh B pa3paboTKe croco0a BKIFOYCHUS MaKCHMAaIbHO-
T0 KOJMYECTBA TIHUICPHHA IPH MUHUMAIHFHOM KOJHYECTBE aM(OTEPHOrO BEIIECTBA IPU COXPAHEHUH MpPO3pad-
HOCTH W U30TPOIHUH KHUIKOCTH.

HeoxmnnanHo 3asBuTeny 0OHAPYXKWIA KPUTHYECKHE OTHOIICHHUS M3ETHOHATA KTaypary, KOTOpsle (hakTu-
YEeCKH 00eCIIeYnBalOT BKIIIOYCHNE MAaKCHMAIFHOTO KOJIMYECTBA TIIMIEpHHA TIPH MUHUMHU3ALNHN COJACPKAHUSI aM-
(hOTEepHBIX BEIIECTB WM, MPEIIOYTUTEIHHO, 00ECIICUNBAIOT BEIIOJHEHUE O0OUX ATHX YCIOBHH ITPH COXpAaHCHUN
MPO3PAYHOCTH U M30TPOIHH KUIKOCTH.

B ny6mxanuu CIIA Ne 2009/0062406 (Loeffler) onncanbl KOMIO3UINH, COAEpIKaIie CMECH KOKOMIIN3e-
THOHATA HATPHS, METHITaypaTa HATPUs M alKWIOCTanHA, KOTOPhIE 00ECICUNBAIOT MPO3PAYHBIC, H30TPOITHEIC,
HU3KOBSI3KHE pacTBOpbI, Xapakrepmsytonmuecs NTU 10 wim meHee. B yka3aHHBIX KOMIO3HIUSAX COJCPIKHUTCS
20% xokobOerauna, 5% wuzernoHata u 5% Taypata (T.e. OeTauH cocTaBisieT 66% OT OOIIEro KOJIMYeCTBa I0-
BEPXHOCTHO-aKTHBHBIX BEIECTB M OTHOLICHHE M3ETHOHATa K Taypary cocraBisieT 1:1) m 10% Oeramna, 10%
u3etnoHara, 10% Ttaypara (t.e. 6etanH cocraisieT 33% OT OOIIEro KOJHMYECTBA MOBEPXHOCTHO-aKTUBHBIX BE-
IIECTB M OTHOIICHHWE M3ETHOHATA K Taypary cocTaBisieT 1:1). I sSCHOCTH MpencTaBIeHHUS MacCOBOE OTHOIIIE-
HHUE M3ETHOHATA K TaypaTy OyIeT ykazaHO HIDKE, Kak 3HadueHHe R B Buae aecatuaHoi apobu. Hampumep, mac-
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COBOE OTHOIIIEHUE U3eTHOHATA K Taypary 1:1 coorBercTByeT R=1,0.

B mpuBeneHHOM Hmke mpuMmepe 6 3asBUTENH MOJIYYWIN PsiJi KOMIIO3HIMH, coiepskamux B obmem 10%
M3eTHOHATA U TaypaTa IMpH CIEAYIONUX OTHOIICHHUIX U3eTHOHAaTa K Taypary: 7,5/2,5, 5,0/5,0, 2,5/7,5, 0/10 (R=3,
1, 0,333 u 0, coorBercTBeHHO). 3asBuTEnN Mo0aBisuM Kokamumponponmioetana (CAPB) B kommuecTBe OT
4,76% (0,5/10,5) no 33% (5,0/15) ot obmiero KosmdecTBa MOBEPXHOCTHO-aKTUBHBIX BEIIECTB M M3MEPSIIN MPO-
3pavHOCTh uepe3 ABa Mecsna. B Tabn. 7 mpoxeMOHCTpHUPOBAHO, YTO NMPH (GUKCHPOBAHHOM OTHOIICHUH H3ETHO-
Hat/Taypat cumxernne CAPB npuBoaut k yBenndeHuio MyTHOCTH (0oJiee Beicokne 3HaueHuss NTU). B mannHo#i
TabJIHIle TaKKe TOKa3aHO 0COOCHHO 3(PPEKTUBHOE CHIYKEHHE MYTHOCTH, TIOCKOJIBKY OBLIO TIOBBIIIEHO OTHOIIIE-
HHE TaypaTra K M3e€THOHATy (WJIM HaoOOpOT, CHUKEHO OTHOLICHUE M3ETHOHATA K Taypary). DTO TakXe CIpaBel-
JMBO B TOM Clly4ae, KOT/ia NpUCYTCTBYeT ToibKo Taypat (otHomenue 0/10). Kak ykxazano, B myonukanuu Loef-
fler ommcanbl oTHOIICHUS Taypara K u3eTnoHary 1:1. Ecmu crenuanuct B MaHHO#N OOJACTH PEUIUT YBEIUYHTH
OTHOIIICHHE TaypaTa K M3eTHOHATY (@ Ul 5TOr0 He CYIIECTBYET 0COOOH MOTHBAIMN), TO OHHU, BO3MOXKHO, HaM-
IyT MeHblIee KoarmdectBo CAPB, yToOBI 1O0CTHYB YMEHBIIEHHS (T.€. HU3KOT0) YPOBHSI MYTHOCTH (KaK IOKa3aHO
B JIBYX IIPaBBIX CTONONAX Ta0i. 1 B CpaBHEHHH C ABYMs JICBBIMHU cToiOmamu). OHAKO YKa3aHHAs ITyOIHKanus
HE OTHOCHTCS K TIPIMEHEHHIO BBHICOKOTO COJEpKaHMS TIHUIEPHHA M HE IMO3BOJISET MOHATH B3aNMOCBSI3b MEKIY
COJZICPXKAHUSAMH TaypaTa U H3eTHOHATA, TINIIEPUHOM H MYTHOCTBIO.

B gactHOCTH, cienmuaaucT ¢ OOBIYHON KBaM(HKAIMEH, KaKk BUIAHO M3 TaOJ. 7, MOXKET OBITh BBHIHYKICH
TOJTHOCTBIO MCKITFOUNThH M3ETHOHAT M HUCIOJB30BaTh TOJIBKO TaypaT (OTHOIIEHHE n3eTnoHata kK Taypaty 0 k 10,
KaK BUJHO B KpaifHeM mpaBoM ctonbue). Kak sicHo 1 Heo)XKHIaHHO MPOJEMOHCTPHPOBAHO aBTOPAMH HACTOSIIIETO
n300peTeHus, TeM He MeHee (cM. Tabm. 1), mpu paboTe ¢ IIMIEPUHOM U MOTBITKaX MUHAMHU3HPOBATH COJIEpKa-
He CAPB B cricTeMe ¢ BBICOKMM COJIEpKaHHEM TIIMLEpUHA CYIIeCTBYEeT KpUTHUECKHH auana3oH. Koraa taypa-
Ta CIMIIKOM MHOTO (Hanmpumep, pu 0% u3eTHoHaTa), ISl MOIYYSHHSI U30TPOITHOTO PAcTBOPA TPH UCIIOJIB30Ba-
Hun 30% raunepuna tpedyercs 40% CAPB (xpaitnuii npasblii cronGer). HarpoTtus, aBTopsl n300peTeHust Mo-
TYT MOJYYNUTh W30TPOIHBIH PAacTBOP NPH UCIOIB30BaHUU TeX ke 30% riunepruHa, ¥ OHU MCHOJB3YIOT TOJIBKO
30% CAPB; BaxHO HCTIONIB30BaTh OTHOLIEHHE H3ETHOHATA K TaypaTy 1/6. [Ipn otHomenuu 1/5 aBTophr n300pe-
TEHHSI MOTYT TOJIYYHTh U30TPOMIHBIA PacTBOP C UCIOIB30BaHUEM JIaxe OoJiee BEICOKOTO COACPIKaHUS TIUIEPH-
Ha 35% npu ucnons3oBanuu Tonbko 30% CAPB. DtoT kpuTHdeckuii Auamna3oH, B KOTOPOM cojepkaHue am¢o-
TEPHOTO BEIIECTBa MUHUMH3HPOBAHO B CHCTEMaX C BEICOKUM COJICpKAHUEM TIIHIIEPHHA HA OCHOBAHWHU OTHOIIIE-
HUS TTIOBEPXHOCTHO-aKTHBHBIX BEIIECTB, HE OTpaxkeH B myOnukaruu Loeffler, mockonbky oOpa3zoBaHue H30TPOII-
HBIX KOMITO3UITMI C BBICOKHM COJIEp)KaHUEM TIIMIEPUHA NMPH MUHUMaIbHOM conepkannu CAPB B ykazanHOM
HCTOYHHKE IPOCTO HE paCCMaTPHUBACTCSL.

Kpartkoe onucanne n300peTeHus

CoBepIICHHO HEOXXHUIAHHO 3asBUTENN OOHAPYKWIN CIEU(PUIECKUI T1Uana3oH, ONpeAeISIONINN KOHKPET-
HOE OTHOIIEHHE M3E€THOHATAa K TaypaTry, B COYETAHUH C KOHKPETHBIM OTHOIIECHHEM OOIIEro KOJMYecTBa aHWOH-
HBIX TIOBEPXHOCTHO-aKTHBHBIX BELIECTB K aM(OTEPHOMY BELIECTBY (MaKCHMU3AIHs COAEPIKaHUS HeCcysb(paTu-
POBaHHOTO aHMOHHOTO TOBEPXHOCTHO-aKTHBHOT'O BELIECTBA), IIPU KOTOPOM MOXKHO HMCIIOJIE30BAaTh BEICOKHE CO-
JepkaHus rmnepuHa. Kpome toro, paxke HECMOTpsI Ha TO, YTO HEOOXOAMMO HEKOTOPOE KOJIMUECTBO ampoTep-
HOTO BEIECTBA, ITyTeM OIPENEeNeHUSI KOHKPETHBIX OTHOIIEHHH OJHOTO aHWOHHOTO MOBEPXHOCTHO-aKTHBHOTO
BEIIIECTBA K IPYTOMY, HOIY9al0T CHCTEMBI C BBICOKMM COJIEPKAHNWEM TIIMIIEPUHA, TIPH STOM KOJIMIECTBO UCTIONb-
3yeMoro aMm(pOTEepHOTO MOBEPXHOCTHO-aKTHBHOT'O BEIIECTBA MUHUMHU3UPOBAHO (UTO CTIOCOOCTBYET OCAXKICHUIO);
U TIOJTy4YaloT MPO3pavHbIe H30TPOITHBIE KOMIIO3HIIHH.

Bonee KoHKpeTHO, HacTOsIIEe H300PETEHNE OTHOCUTCS K OYUIIAOIIAM KOMITO3UIHAM, COACPKAIINM:

1) or 5 no 20%, npeanoururensHo OT 6 10 15 mMac.%, cucTeMBbl MOBEPXHOCTHO-aKTHBHBIX BEIIECTB, CO-
JieprKaniei:

a) aIIM3ETHOHAT MIEJIOYHOTO METallIa;

b) ankunraypat u

¢) aM(OTepHOE OBEPXHOCTHO-aKTHBHOE BELIECTBO, MPEANOYTHTEIHHO aJIKHIOCTanH,

rie MaccoBoe oTHorreHue (a) k (b) cocrammser ot 1:1,5 mo 1:6 (R= ot 0,667 mo 0,166), IpeAMTOYTHTEITEHO
ot 1:1,5 mo 1:5 (R= ot 0,667 no 0,2); 6onee npeanodrurensHo oT 1:19 g0 1:5 (ot R= o1 0,53 10 0,2);

ipu 3ToM cootHotmrenue ((a) moc (b))/(c) coctamsier ot 1:1 10 9:1; u

2) ot 20 1o 60%, mpeAnmoYTHTENBHO OT 25 10 55 Mac.% riurepuHa.

IMoapo6Hoe onucanne N300peTeHnst

3a UCKITIOYeHHEM TIPIMEPOB U TZIe SBHO YKa3aHO MHOE, BCE YMCJIa B JAHHOM OIHMCAaHHH, YKa3bIBAIOIIUE
KOJINYECTBA BEIIECTB WJIHM YCIOBHS PEaKINH, GU3NIECKHE CBOWCTBA BEUIECTB /W IPUMEHECHHE, TOJDKHEI OBITh
MOHSATHI KaK MOAN(GHUINPOBAHHBIE CIIOBOM "TIpUMEpHO".

Besne B HacTosimeM JOKYMEHTE JMana3oHbl MCIOJB3YIOT B Ka4eCTBE COKPALIEHHOTO O0O3HAYEHMS IS
OIMCaHMs KaXJI0T0 3HAYCHUS, KOTOPOE HAXOANTCS B Ipesiesiax AuanasoHa. Jlroboe 3HaueHue B pejesniax auara-
30Ha MOXeT OBITh BEIOPAHO B KauecTBE KOHIIA AMana3oHa. Mcnoip3oBanue coro3a "u/wim'" 03Havaer, 4To 000
9JIEMEHT W3 CIIMCKAa MOXKET OBITh BBIOpAH WHIUBUAYAIHHO HJIM MOXET OBITh BBIOpaHa Jto0as KOMOWHALIUS W3
CIIHCKaA.

Bo m306exanne coMHeHUH CI0BO "coneprkamuid” TpeaHa3HadeHo Ui 0003HAUCHUsT TEPMHUHA '"BKIIIOYAIO-
A", HO He 00s3aTeIbHO OHO O3HadaeT '"cocTosmui u3" wiM "cocTtaBleHHBINH u3". J[pyrumu cioBamu, Tiepe-
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YUCIICHHBIC ATAIBI WM BAPUAHTHI HE JOJDKHBI OBITh UCUCPITBIBAFOIIAMH.

Ecnu He yka3aHo MHaue, Bce NMPOLEHTHI AJISI KOJMYECTBA MM KOJIMYECTB HCIIONb3YEMBIX WHIPEANCHTOB
JOJDKHBI TIOHMMATRCS KaK B MIPOIEHTaX 110 Macce B pacdyeTe Ha aKTHBHYIO Maccy BEIIECTB B 00IIeH Macce KOM-
Mo3uIKH, KoTopas coctaniser 100%.

CrcTteMa NOBEpXHOCTHO-aKTHBHBIX BEIIECTB

W3o0peTenne OTHOCUTCS K KOMITO3HIIMSIM, cofepkamumM oT 5 1o 20%, mpeanodruTeasHo ot 6 1o 15 mac.%
CHUCTEMBI TOBEPXHOCTHO-AKTUBHBIX BEIIECTB, KOTOpas COACPXKHT (a) allMIM3ETHOHAT MIEIOYHOTO MeTtaia, (b)
ANKWITaypaT IIEIOYHOro MeTayiia U (C) aM(pOoTepHOE MOBEPXHOCTHO-aKTHBHOE BEIIECTBO, MPEIATOYTHUTEIHHO
ANKUIOCTaVH.

Hcnonp3yst onpeseneHHOe OTHOIIEHHE TTOBEPXHOCTHO-aKTHBHBIX BEIIECTB, 3asIBUTENI MOTYT 00€CIIeUnTh
CHCTEMBI C BBICOKMM COJEpXKaHWEeM rimiepuHa (OonpmuM win paBHbIM 20%), MUHHMH3HPOBATh KOJIMYECTBA
aM(OTEpHBIX BEIIECTB (HEKOTOPHIE MPEUMYILECTBA B OTHOLICHUH arpeCCUBHOCTH U BSI3KOCTH, HO MUHUMAJIbHBIH
3¢ (EeKT B OTHOLICHUHN CHWKEHHS OCAXICHHUS, TO €CTh JKeNaTeJbHbI 0ojiee BBICOKHE YPOBHH OCKACHHS) IPHU
COXPaHEHHMH NIPO3PAYHOCTH W MU30TPONUH KOMITO3ULMH. COBEPUICHHO HEOXKHIAHHBIM SBIISIETCS] TO, YTO MOYKHO
MUHHMH3HPOBATh COAepkaHNe aM(OTEPHBIX BEIMIECTB (TIPH HCIIOIB30BAHUN CHCTEM C BBICOKHM COJEpKaHHEM
TIIMIEpUHA) TIPH COXPAHEHNH MPO3PAYHOCTH KOMITO3UINH, KOTJa MUCTIOIB3YIOTCS KPUTHIECKHAE OTHOIICHHS H3€e-
THOHATa K Taypary. Y melcTBUTEIBHO, KOT/Ia HCIIONB3YETCS TOIBKO TaypaT, TPEOYIOTCS BBICOKHE COIEpPKaHHS
ampotepuoro BemiectBa (CAPB), HO pu HCIIOJNIB30BaHMH HEMHOTO MEHBIIIETO KOJMYECTBA TaypaTa (BBICOKHE
OTHOIICHHUS Taypara K M3ETHOHATY, PACKPBHITHIE B HACTOSIIEM H300pETEHHH), MOXKHO HCIIOJNIB30BaTh Topa3io
MeHbIIe aM(OTEPHBIX BEIIECTB C MOIYICHHUEM IIPH STOM BCE €II€ H30TPOITHOHN JKHUIKOCTH.

[TepBBIM KOMIIOHEHTOM CHCTEM MOBEPXHOCTHO-aKTHUBHBIX BEIECTB COTJIACHO HACTOSIIEMY H300pETEHUIO
SBJISIETCS AlMIM3ETHOHAT IIEJIOYHOT0 METaJlIa.

AIMITM3eTHOHATHOE TIOBEPXHOCTHO-aKTHBHOE BEIECTBO OOBIYHO IOJYYAIOT TNPSMOHM dTepudukanmeit
KUPHOU KHUCHOTHI (Harpumep, Cig-Ci¢ KUPHOW KHCIOTHI, TAKOH KaK JaypHHOBAas KHCIOTA) M W3ETHOHATa (Ha-
npumep, HOCH,CH,SO4M", rie M" MoskeT Tipe/icTaBATh co6oii, HanpuMep, MPOTHBOUOH HATPMS MU Kasus) B
nporecce, 00braHO M3BecTHOM Kak mpotiecc "DEFI", rme DEFI oTHOCHTCS K TIOTydeHHOMY MPSAMON 3TepudrKa-
LMeN U3ETHOHATY KUPHOU KUCIIOTHI.

[IpennournuTensHBIe M3ETHOHAT CYIb(OHATHI BKIIOYAIOT KOKOMJIN3ETHOHAT W JIAypOWIM3ETHOHAT, TIpel-
TMOYTHTENBHO COJEpIKaIlie HATPUI TN KaJIiil B Ka4ecTBE IPOTHBOMOHOB.

BTOphIM KOMITOHEHTOM CHCTEMBI TOBEPXHOCTHO-aKTUBHBIX BEIIECTB COTIACHO HACTOAIIEMY H300PETCHHIO
SBIISIOTCS aJIKHWJITAYpaThl, HAIPUMEP AIKHITaypaT aMuAbl. Takue alKWiITaypaT aMUABI MOTYT OBITh TOJTY4EHBI
MyTeM peaKkLUu TaypHHa, METUITAypHUHA WIN COOTBETCTBYIOIIEH TaypaTtHoi conu (Hanpumep, NH,CH,CH,SO;
M’, rae M" MOKeT TIpe/IcTaBaATh o060 MPOTHBOMOH HATPHUS MM KaJKs) ¢ HOAXOSIIEH )KUPHOH KUCTOTOH.

[IpeqnoYTUTENFHO aNKUITAYypaT aMUAbl BKIIOYAIOT METHIKOKOWITAYPAaT HATPUS U METHIUIAYPOWITAypaT
HATpUSL.

TpeTbrM HEOOXOIUMBIM KOMIIOHEHTOM CHCTEM HMOBEPXHOCTHO-aKTHUBHBIX BEIIECTB COTJIACHO HACTOSIIEMY
M300peTeHmIo sBIsieTcsl aM(OTepHOE TOBEPXHOCTHO-aKTUBHOE BellecTBo. [loxxonsiue aMm(poTepHbIe OBEPX-
HOCTHO-aKTHBHBIE BEI[ECTBA BKIJIFOYAIOT NPOU3BOAHBIC AlMIITIIICHINAMHHOB. [IpeAnoYTHTEIRHEIM IPIMEPOM
COEIMHEHUH B 3TOM Kiacce sBisiercs naypoamoanerar Hatpus. [lomxoxmsmue ampoTepHbIE MOBEPXHOCTHO-
AKTUBHBIC BEIIECTBA TAK)KE BKIIFOYAIOT MPOM3BOIHBIC U3 KJacca aJKMIOSTanHOB, KOTOPHIA BKITIOUACT aJIKHIOEe-
TaWHbI, aATKWIAMHAAONPONMIOCTANHBI M ATKAIaMUIOTIPONHITHAPOKCUCYATanHEL. [IpeqnoYTuTenbHBIMI IpUMe-
paMH COeIMHEHHH B 3TOM KJIAcCe SBIITIOTCS KOKOOETaMH W KOKaMHUAONpONWIOeTawH, OOBIYHO HA3bIBAEMBIH
CAPB.

Kak ykazaHo, am(oTepHbIe TOBEpXHOCTHO-aKTHBHBIC BELIECTBA OOBIYHO IMPUMEHSIOT B KaueCTBE YacTHY-
HOH 3aMeHbI 11t 00Jiee arpecCHBHBIX aHMOHHBIX IIOBEPXHOCTHO-aKTHBHBIX BellecTB. OHAKO MPEANIOYTUTEIHHO
MHHHUMH3HUPOBATh KOJIMYECTBO aM()OTEPHBIX BEIIECTB JUIS TOTO, YTOOBI CIOCOOCTBOBATH OCAXKCHUIO.

Bbuio HeoxunaHHO 0OHAPY)KEHO, YTO BHIOOP KOHKPETHBIX OTHOLIEHUH M3ETHOHATa K Taypary obecrieuu-
BAaeT JMarna3oH, B KOTOPOM BO3MOYKHO HCIIOJIb30BaHHE BBICOKMX KOJIMYECTB IUIMIIEPHHA ITPU MUHUMHU3AIHU KO-
JIMYECTBA HCIIONB3YEMOT0 aM(OTEepHOTO MOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA C COXPAHEHHEM MPH 3TOM IIPO-
3pavHOCTH ¥ U30TPOIIUH PACTBOPOB.

KoHkpeTHBIN nuana3oH OTHOIICHWH M3ETHOHATa K TaypaTy cocraBiseT oT 1:1,5 mo 1:6 (R=0,66-0,166),
npeanouTuTebio oT 1:1,9 mo 1:5. Takum o6paszom, MpH MPEANOYTUTENHHBIX OTHOIICHUSIX R comepxaHue Tay-
PaToB BETUKO, HO IIPH 3TOM MCIOJIB3YIOTCSI KOHCUYHBIE HEHYJEBbIE KOJIMYECTBA H3ETHOHATA.

Kpowme Toro, nmpearnouTuTeIpHOE OTHOIIEHHE CyMMapHOTO KOJIMYEeCTBA H3ETHOHATA U TaypaTa K KOJINIeCT-
By aM(OTepHOTo BeuiecTBa cocrabiusieT oT 1:1 10 9:1. Best cMech MOBEpXHOCTHO-aKTUBHBIX BELIECTB BCET/IA SIB-
JsieTcst B OOJIBIIMHCTBE CBOEM aHHOHHOM.

JlpyruM KOMIIOHEHTOM COTJIACHO HACTOSIIEMY M300pETeHHIO sBIsieTcs rimueprH. Kak ykazaHo, BaXKHBIM
SBJISIETCS TIOBBIIICHHE /10 MAaKCHMAJILHO BO3MOXHOTO cozeprkanus riaunepuHa (20% wmu Gosee) npu MUHUMH-
3aliH KOJIMYecTBa aM(OTEPHBIX BEIIECTB C COXPAaHEHUEM TIPH 3TOM MPO3PAYHOCTH M U30TPOIIHH KOMITO3UILIUH.

ATeHTBI, OKa3bIBaIOIINe OJIaroNpHsATHOE AEHCTBHE Ha KOXY I BOJIOCHI

B T0i1 ke KOMITO3MIHHN COTIIaCHO HACTOAIIeMY M300peTeHuio uconb3yioT ot 0 mo 30 mac.%, npeamodru-

teapHO oT 0,1 10 10 Mac.%, 6ostee mpeamoututensHo oT 0,1 10 5 Mac.% areHTa, 0Ka3bIBAIOIIETO OJIATOTIPUSATHOE
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JICHCTBUE HA KOXY WM BOJIOCHL. [IpeAIOYTHTEIRHO YKa3aHHBIA OKa3hIBAIOIINI OIAarONpPUSATHOS ACHCTBHE arcHT
IpeJICTaBIsIeT cO00# pacTBOPUMOE B Maciie CMSATYAIONIee BEMICCTBO WM YBIAXHsomee Macio. OHU MpeacTas-
JSIOT 000 MOJIEKYJIBI, KOTOPBIE TOBHIIIIAIOT YPOBEHb YBIAXKHEHHS C TIOMOIIBIO PA3IMYHBIX MEXaHH3MOB, KO-
TOpBIE MOTYT BKJIIOUATh MPEIOTBPALICHUE MTOTEPH BOIBI (OKKIIO3WOHHBIC arcHTHI), MPUTATHBAHWE Biaru (yB-
JKHSIOMIAE areHTHl); WIM KOTOPBIE BOCCTAHABIMBAIOT €CTECTBEHHBIC YBIIAXKHAIONINE (aKTOPHI Ha Koke (Ha-
npuMep, aMUHOIHUMHAAB). [IpearmouTuTensHble yBIAXKHSIONINE areHTHl BKIIIOYAIOT Ba3elWH M CIIHKOH. [Ipen-
TOYTHTENHHO YBIAXHSIIOIINI areHT MpeACcTaBisieT co00i pacTUTENHHOE MIIH TPUTIHIEepHIHOe Macyo. [peamod-
TUTETBHBIC Macja BKIIOYAIOT IOACOHEYHOE MAaciio M COCBOE MAciio. YBIAXHSIIOUIMHA areHT MOXET MPeICTaB-
JSTH COOOM CIIOKHBIN 3HpP KUPHOU KUCIOTHI ¢ IMUHHOH 1emnbio (Ci4-Csp), TaKOH Kak H30MPONIIIATBMHUTAT.

HexoTopbie mpUpOIHBIC BOCCTAHABIUBAIOIINE ar¢HTHI M YBIAXKHSIONINE areHThl BKIFOYAIOT:

a) BUTaMUHBI, TaKHE Kak BUTAMUH A U E, ¥ clIOXHBIC aNKIIOBEIC 3(QUPBl BATAMUHA, TAKUE KaK aIKHIOBEIC
3¢upsl ButamuHa C;

b) nmumuabl, Takue Kak XOJCCTEPHH, CIOXKHBIC d(QHUPBI XOJICCTEPHHA, TAHOJIWH, CI0XKHBIC 3(QUPBI caXapo3bl
U TICEBIOLIEPAMUIBI;

¢) oOpazyromue JTUTIOCOMBI BEIeCTBa, Takue Kak Gpochoaumuasl, U moaxoasmne aMpuduiIbHbIe MOJIEKY-
JIBI, IMEIOIIHE BE JUIMHHBIE YTIICBOAOPOIHBIC LETIH;

d) He3aMeHNMBIE )KUPHBIE KUCIIOTHI, IIOJINHEHACHIIIICHHBIC KUPHBIE KUCIOTH X ICTOYHUKH 3THUX BEIICCTB;

€) TPUTIUIEPHUIBI HEHACHIIICHHBIX )KUPHBIX KHUCIOT, TAKHE KaK ITOJCOIHEYHOE MAacjio, MAaciio IPUMYIIEI,
MacJio aBOKa10, MUHIAIEHOE Maclo;

f) pacTurenbHBIE Macna, 00pa30BaHHBIE U3 CMECeH HACBHIIICHHBIX W HEHACHIIICHHBIX KUPHBIX KHCJIOT, Ta-
KHe KaK MacJo IIy;

£) MUHEpaJTbl, TAKME KaK UCTOYHUKY IIIHKA, MarHUs U KeJe3a; u

h) cunrkoHOBEIE Maciia, CMOJIBI, MX MOAM(DHUKALINY, TAKUEC KaK JTMHCWHBIC U IUKIUYCCKUC TTOJIUIUMCTII-
CUIIOKCAHBI, aMIUHO-, K- U aJIKWIAPHICHINKOHOBOE MACJIO.

Taroke MOTYT OBITH HCIIONB30BaHBI BOJOPACTBOPUMBIC OKAa3BIBAOIIME ONArOMPUATHOE NEHCTBUE arcHTHI.
[IpenmouTurensHBIE BOJOPACTBOPUMBIE ar€HTHI BKIIFOUAIOT TIIHIIEPHH, COPOUT, MOIHATKHICHT KON U IX CMECH.

[Ipu ncnonp30BaHUM, B 3aBHCHMOCTH OT KOJIMYECTBA M CMEIINBAEMOCTH OKAa3bIBAIOIIETO OJArompHsITHOE
JIEHCTBHE areHTa B M30TPOIHOM KapKace MOBEPXHOCTHO-aKTHBHBIX BEIIECTB, OCHOBA MOYKET BCE €Ie COXPAHSIThH
npo3pagHocTh. OIHAKO, aXke ecIM OKa3BIBAIOMIMK ONarompusTHOE NeHCTBHE areHT NMPHIAeT KapKacy aHW30-
TPOIHIO, OIFICAHHBIE BBIIIE IPEUMYIIIECTBA, 3aKIIOYAIOIINECs B OTCYTCTBHHU CyibdaTa u B pH oT HeHTpanbHOTO
JIO0 cJIeTKa KHUCJIOTo, BCe eme coxpaHsiorca. Kpome Toro, takke OyneT HaOMIOMAThCA MPEHMYIIECTBO MPEBOC-
XOJTHOTO TaKTWJILHOTO OIIYIICHHUS U XOPOIIETO OCAXICHHS.

HecMmoTps Ha TO, YTO KOMITO3UITUH COTTIACHO HACTOSIIEMY U300PETEHUIO HE TPEOYIOT PUCYTCTBHS BHEIII-
HUX CTPYKTYPUPYIOIIUX arc¢HTOB, IPU HCIOJIB30BAHUU PACTBOPUMBIX B MAcCIlie OKA3bIBAOIIUX OJArOMpHUATHOES
JICHCTBUE areHTOB, YKa3aHHBIX BBIIIC, IPEANOYTUTECIFHO UCIIOIE30BaTh CTPYKTYPHUPYIOLIUE arCHTHI.

CTpyKTypHUpyrOIUil areHT

[IpenqnovTUTeIFHO KOMITO3HIIMK COTJIACHO HACTOsIeMy u3o0pereHuio coaepkat ot 0,1 mo 10 mac.%,
npeamoutuTensHo oT 0,5 mo 7 mac.% cTpykrypupytomero areara. CTpyKTYpHUPYIONIHHA areHT MOXKET MpeCcTaB-
JISITH COOOM BOJOPACTBOPUMBIM HMITM JTHUCIIEPTUPYEMBIH B BOJE TOJMMEpP, KOTOPBI MOXET ObITh KAaTHOHHBIM,
AQHHOHHBIM, aM(OTEPHBIM WIX HEHOHHBIM ITOTUMEPOM IS TIOBBIIICHHUS BA3KOCTH.

[Tpumeps! BOTOPAaCTBOPUMBIX/MIIH JUCTIEPTUPYEMBIX B BOJIE ITOJMMEPOB, MOAXOIAMINX TSI IPUMEHEHHUS B
HACTOSIIEM M300pETEeHHUH, BKIIIOYAIOT YIIIEBOJAHBIC KaMEIH, TaKHe KakK LEJUTI0N03Has KaMeIb, MUKPOKPHUCTAIIIH-
YyecKasl IEeJUTI0II03a, IEIUTFONIO3HBIN Telb, THAPOKCUITHIILEILTION03a, THAPOKCHITPOUIICIIIION03a, HATPUN Kap-
OOKCHMETIIIIIEIUTION03a, THAPOKCUMETHII- WIH KapOOKCUMETHII-LIEILTI0NI03a, METHIIIICIUTION03a, STHIIEIUTI0I03a,
ryapoBasi KaMellb, KaMelb Kapaiu, TparakaHToBas KaMme.Ib, apaBHICKas KaMelb, KaMelIb akKalliH, arapoBas Ka-
MeJlb, KCAHTAaHOBask KaMelb U X CMECh; TPaHyJIbl MOTU(PHUIIMPOBAHHOTO M HEMOAU(MUIIMPOBAHHOTO Kpaxmala ¢
TeMIieparypoi skenatuam3any oT 30 10 85°C u mpeaBapuTEeNbHO KEeIaTHHU3UPOBAHHBIN, PACTBOPUMBINA B XO-
JIOJTHOM BOJIE KpaxXMall, MOJIHAaKPUIAT, KapOOoIOoJIbl, pACTBOPUMEIN B MICIOYH IMYJIbCUOHHBIA TONUMED, TAaKOH
kak Aculyn 28, Aculyn 22 wm Carbopol Aqua SF1; xaTHOHHBIC TONUMEpBI, TaKUEe KaK MOAN(MHUINPOBAHHBIE
TOJIMCAaXapyU/Ibl, BKJIFOUAsi KATHOHHBIA ryap, AocTymHbIH oT Rhone Poulenc mox ToproeiM Ha3BanmeMm Jaguar
C13S, Jaguar C14S, Jaguar C17 umm Jaguar C16, BF I'yap C 17 ot Lamberti, Aqua D4091 wmu Aqua D4051 ot
Aqualon; kKaTHOHHBIE MOTU(PHUITUPOBaHHBIE 11eUTI0NI03bI, Takue kKak mosumep UCARE JR30 wmm JR 40 ot Amer-
chol; N-Hance 3000, N-Hance 3196, N-Hance CPX215 umu N-Hance GPX 196 ot Hercules; cuHTeTHYECKHIA
KaTHOHHBIN MosimMep, Takoi kak Merquat 100, Merquat 280, Merquat 281 u Merquat 550 nmpom3BoacTsa Nalco;
KaTHOHHBIC KpaxMaibl, Hampumep, StalLok® 100, 200, 300 u 400, BeimyckaeMeie Staley Inc; kaTHOHHBIC rayiak-
TOMaHHAaHBI Ha OCHOBE TyapoBoi kameau cepun Galactasol 800 ot Henkel, Inc; Quarsect Um-200 u Polyqua-
ternium-24.

I'eneoOpasyromue MOMUMEPBI, TaKWe KaK TPaHylIbl MOAH(DUIIUPOBAHHOTO WIH HEMOAH(DUIIUPOBAHHOTO
Kpaxmalia, KCaHTaHOBas KaMeJb, KapOOIoJl, pACTBOPUMEIC B IIEIOYM SMYJIbCHOHHBIC IMOJIUMEPHI H KATHOHHAS
ryapoBasi kamelb, Takas kak Lamberti BF Guar C17, u kaTHOHHass MOTU(DUIIMPOBaHHAS [EIUTONI03a, TaKas Kak
UCARE Polymer JR 30® mmu JR 40®, 0coO€HHO MPEATIOYTHTEIHHBI JJIT HACTOSIIETO H300pETCHYSL.
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[IpeqnovYTUTENFHBIM CTPYKTYPUPYIOIIAM COIIOJIMMEPOM SIBISICTCS MPOIYKT MOJIMMEPHU3aNUU (HApuMep,
TOPOAYKT aIUTUBHON monuMepu3aiun) (1) mepBoro 3THICHHEHACBIIICHHOTO MOHOMEPa; (2) BTOPOTO 3TUIICHHE-
HaCBIIIEHHOTO MOHOMEPa; (3) (MeT)akpuiIaTHOTO MOHOMepa | (4) acColMaTUBHOTO MOHOMepa (OOBITHO HEYIO-
PSAIOYEHHOTO 110 CTPYKTYpPE; MPEANOYTHTEIHHO COTIONUMEPHI SBISIOTCS THHSHHBIMU).

[Teprerit MoHOMED (1) MOXKET MTPENCTaBIATH COOOH ABYXOCHOBHYIO KUCIIOTY (DOPMYJIBI:

HOOC-CR'" = CR2-COOH (I)
TIPEALIECTBEHHHK JIBYXOCHOBHOM KHCIIOTHI (1), MpencTaBisiomui co00i NUKINIeCKUil aHTUAPH, I/Ie yKa-
3aHHBIM aHTUIPUA UMeeT GopMyIty:

o)
0=C \/ \/C=O )
c=C
/7 N
R’ R2

M MX KOMOMHAIUH,

rre R' u R? no otaensHocTH BeIOpansl U3 H, C-C; ankuia, ¢penwmna, xjaopa 1 O6poma, ¥ B OJTHOM WIIH He-
CKOJIBKMX BapHaHTaX pealn3aliil OHH MPEIIOYTUTENHHO o oTaensHOCTH BEIOpansl u3 H u C-C; anxuna.

[IpennoutuTeasHBIE MOHOMEPHI BKIIOYAIOT MAJICMHOBYIO KHUCIOTY W aHTHIPHUI MaJICHHOBOMN KHCIOTHI.
On moxert coctaBiats ot 0 mo 10 mac.%, npeanmoututensHo oT 0,1 10 5 Mac.% ot o0mieit Macchl 3arpy3Ku
MOHOMEPOB.

Bropoit MoHOMEp (2) MOXKET TPeNCTaBIsATh COOOH aKpPHIOBYIO KHCIOTY, METAaKPWJIOBYIO KHCIIOTY M HX
koMOuHamu. OH MOXeET OBITh HCIIOJB30BaH B KoJmuecTBe 15-60 Mac.% OT 00IIeil 3arpy3Ku MOHOMEPOB.

Tpernii (MeT)akpUIaTHBIE MOHOMEP MOXET INpPEACTaBIsATh co00i cioxHble Ci-Cg ankunoBble 2pupbl ak-
pUIIOBOM KHCIOTHI, cioxHble Ci-Cg anKkuiaoBble 3QHUPBI METAaKPUIOBON KHUCIIOTHI M MX KOMOMHAIIMM U MOJXKET
cocTaBiaTh 30-75 mac.% OT o01ei 3arpy3ku MOHOMEPOB.

a) AccoluaTUBHBIA MOHOMEpP HMeEeT (OPMYITY:

R*-CH=C(R?)-C(0)-O-(R°0)4-R®, [

rie

R® u R nezaBucumo BbIOpansl m3 H u C_3 ankwna,

Kakabiii R°0 He3aBHCHMO MpeJCcTaBisieT co60i OKCHATKHICHOBOE 3BEHO, Colepkamee ot 2 10 4, mpef-
MOYTUTENBHO OT 2 10 3 aTOMOB yriaepoja,

R® BEIGpaH 13

JIMHEIHOTO M Pa3BETBICHHOTO ajKWia, cojepikamiero ot 8 no 40, mpennoururensHo ot § mo 30, Goiee
npeanodruTensHo ot 10 1o 22 atoMoB yriepoza, u

aNKapuia, aTKWIbHAs TPyIa KOTOpPOro couepkut ot 8 no 40, nmpeanouyrntensHo ot 8 no 30, Goxee npen-
nouTuTensHO OT 10 1o 22 aToMoB yriepoja, MpUUYeM Takasl adKUIbHAs TPYIMa sBJISETCS JIMHEHHOM umu pas-
BETBJICHHOH, MPHYEM YKa3aHHBIN aJKapwil MIPEANOYTHTEIFHO MIPEACTABIET COOOH anKuiI(peHNT; U

a uMeeT 3HaueHue ot 6 1o 40, mpeanouTuTesbHO OT 15 1o 35, Hanbonee npeanouyrurensHo oT 20 1o 30.

Oco0rIi HHTEpEC B OJHOM WIIM HECKOJIBKUX BapHAHTAX peasM3aIliil IPEAICTABIACT aCCOIMAaTUBHBIA MOHO-
Mep POPMYIIBI:

CHs[CH2]s-CH2-[OCH2CHz]a “O-C(O)C(R®*=CH(R*) (1V)

B KOTOPOH R’ s R* u a sBmsmoTCS TaKMMH, KaK OTIFCAHO BhIIIE, U b MMeeT 3HaueHue oT 6 10 38, mpeanodTn-
TENBHO OT 6 110 28 1 6oJee MPeAMOYTUTEIHHO OT 8 10 20.

B MosoMmepax popmyist 111 u hopmyst IV R? npeanourntensto npeacTaBiser cob0ii METHIBHYIO TPYITI-
ny, a R* mpexmoururensuo mpezncrapnser coGoii H. B BBIIICOMMCAHHBIX ACCONMATHBHBIX MOHOMEpax a M b
MPE/ICTABISIIOT COOOH YMCIO COOTBETCTBYIOLIMX ITOBTOPSIOIIMXCS OKCHAJIKIIICHOBBIX U -CH,- 3BeHbEB B HUX, U,
KaK MPaBUJIO, OHM SIBIISIFOTCS LIEJBIMHU YNCIIaMH. B OIHOM MJIM HECKOJBKMX TPEJCTABISIONINX HHTEpEC BapHaH-
Tax peaju3anuu a 0oJbIIe WK PaBHO b.

ACCOIIMaTHBHBIA MOHOMEDP MOXKET OBITh MCIIONIF30BaH B KoIW4YecTBax oT | jo mpumepno 25 mac.%, mpen-
MOYTUTENBHO OT 2 10 20 Mac.% u 6oJiee MPeamoUTUTENBHO 0T 2 10 15 Mac.% ot 001ero kKomdecTBa 100aBIIeH-
HOTO MOHOMepa. B 07JHOM MM HECKONBKUX BapHaHTax pealn3aluy, IPeACTaBIAIONINX 0COOBIH HHTEpEC, KOJIH-
YEeCTBO HCIOJB3YyEMOT0 acCOLMATHBHOTO MOHOMEpa COCTaBIseT oT 5 10 12 mac.% oT obmiero Konu4yecTsa J10-
0aBJICHHOTO MOHOMEDA.

HexoToprle KOMIO3HIIMH MOTYT CO/IEp KaTh BOJIOPACTBOPHMBIE OMMMEpHI B KoirdecTBax oT 0,005 mo 5 mac.%.

[Tpumeps! BOAOPAaCTBOPUMBIX TTOJIMMEPOB BKIIOYAIOT BHICOKOMOJICKYJISPHBIE MOJIMITHICHIIIUKOIH, TaKUe
kak Polyox® WSR-205 (PEG 14M), Polyox® WSR-N -60 K (PEG 45M) u Polyox® WSR-301 (PEG 90M);
YIJIEBOJHBIE KaMe/IN, TAaKUe KaK IEeJUTI0I03Hasl KaMe b, THIPOKCHATHIILEILTION03a, THAPOKCHITPOIIMILIEIIIION03a,
HaTpuil KapOOKCHMETHIILEIUTION03a, METHIILIEIITION03a, STHIIEIUTION03a, IyapoBas KaMeab, KaMeIb Kapaiiu, Tpa-
TaKaHTOBAas KaMellb, apaBUICKas KaMellb, KaMelb aKalliH, arapoBas KaMeIb M KCAHTAHOBas KaMelb, TPaHYJIbI
MOJIM(UIMPOBAHHOTO KpaxMaia W HpelBapUTEIbHO >KEJaTHHU3MPOBAHHBIA PAacTBOPUMBIA B XOJOJHOW BOJE
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KpaxMall; KaTHOHHBIN MMOJIUMEp, TaKOM Kak MOIU(HUIIMPOBAHHBIC MMOJIMCAXapUbI, BKIIOYas KaTHOHHBIA Tyap,
noctynHbld oT Rhodia mon ToproseiM HazBanueM Jaguar®; kaTHOHHAS MOIU(MUITMPOBAHHAS IEJUTION03a, TaKast
kak UCARE polymer JR 30 wmm JR 40 or Amerchol; N-Hamce® 3000, N-Hance® 3196, N-Hance® GPX 215
W N-Hance® GPX 196 ot Hercules; cmHTeTHYECKHE KATHOHHBIE MTOJIMMEPHI, Takue kak Merquat® 100, Mer-
quat® 280, Merquat® 281 u Merquat® 550, Beimyckaembie Nalco. J[omomHUTETBHBIE MOJIEKYJIBI BKIFOYAIOT
TJIMIEPUH U COPOMT.

BomopacTBopuMEbIe MOJIMMEPBI MOTYT OBITh HCIIOIB30BAHEI 110 OTACIBHOCTH WM B BHIC KOMOWHAIUH W3
JIBYX WK OOJIee TIOJTMMEPOB U3 OJHOTO U TOTO XK€ I PAa3IMYHBIX KiaccoB. OCOOCHHO jKeIaTeIbHBIMHU SBIISIOT-
Cs1 BBICOKOMOJICKYJISIpHBIE nosmaTHieHr Ko Polyox® WSR-301 (PEG 90M) u Polyox® WSR-N-60K (PEG
45M) u mpou3BOIHBIC Tyapa, Takue kKak Jaguar® S, Jaguar® C17 u Jaguar® C13, u cHHTeTHYECKHE KATHOHHBIC
MOJIMMEPHI, Takue kak Merquat® 100.

KoncepBanTtsl

CocTaBbl 118 IPOIYKTOB JIMYHON TUTHEHBI 00CCIICUYMBAIOT XOPOIIYIO CPEay Ui POCTa MUKPOOOB. MUK-
poOHOE NeHCTBHE MOXET MPOSABIATHCSA B BUAC THAPOIIH3a, OKUCICHUS WIA BOCCTAHOBIICHHS 1 MOXET BBI3BIBATH
HETIPUATHBIC 3allaXxy, U3MEHEHNUS I[BeTa, HeOmaronpusaTHoe n3MeHenne pH, pa3pymienue sMyIbCHid U M3MEHEHUS
TEKCTYPHI IPOAyKTa. TakuM 00pa3oM, HEOOXOAMMBI XOPOIINE KOHCEPBUPYIOMINE CHCTEMBI JUIA MpeIoTBpaIie-
HHUS pOCTa MHUKPOOPTaHU3MOB, TOPYH MPOAYKTAa M WHOHUIIMPOBAHUSI KOKHU U Bosoc. KoHcepBaHT HOKeH OBITH
3 GEeKTUBHBIM TIPOTHUB TPAMOTPHUIATENLHBIX W TPAMIIOJIOKUTEIBHBIX OaKTepHi, a Takke rpuOoB (IUIECEHH U
TIPOXOKEH).

D¢} deKTUBHBIM KOHCEPBAHTOM SIBISICTCS XUMHUUYCCKUI arcHT, KOTOPBIH MPEIOTBPAIIAET POCT MHUKPOOOB B
MPOAYKTE, Aeliast ero 0e30NMacHBIM U YBEIHYUBAsI CPOK €TO XPAHCHHUS.

OnTrManbHas KOHCEPBUPYIOIIAs CHCTEMa JOJDKHA 00CCIIEYMBATh IIUPOKHIA CIIEKTP AKTHBHOCTH U OBITH
3¢ (eKTUBHON B TCUYEHUE CPOKA XPaHEHUs MPOIYKTa. [I0CKOIBKY MUKPOOPTaHH3MBI Pa3MHOKAIOTCS B BOJHOM
(haze cocTaBOB, KOHCEPBUPYIOIIAs CHCTEMAa TaKKe JIOJKHA OBITh BOIOPACTBOPUMOM. B Tex ciryuasx, Korma co-
CTaBBI COJICPKAT CYIICCTBEHHBIC KOJIMYECTBA MACcell, CHCTEMa JIOJDKHA CTPEMUTBCS K PACIPEICICHUIO B BOTHYIO
(hazy. B nneanbHOM citydae KOHCEPBUPYIOIIAs CUCTeMa JOJKHA ObITh 3 PEKTUBHON B IIUPOKOM nuana3zone pH,
OecrBeTHa M Oe30MacHa MMPHU UCTOb30BaHuK. OHA MO KHA OBITH HEPa3ApaXkaroliel, He BhI3BIBAIOIICH aJuIepTH-
YECKYI0 PEakIHI0 W NPEANOYTHTEIHHO HE TOKCMYHOW. B mpeanpHOM citydae NMpH YHUYITOKEHHH MATOTEHHBIX
OpPTraHU3MOB B COCTaBE IPU XPAaHEHUH OHA HE JOJDKHA 3aTParuBaTh CHMONOTHYIECKHE OPTaHU3MBI Ha KOXKE ITOCIIe
HAHECEHHs COCTaBa Ha KOXKY, BOJIOCHI WM CIIM3HUCTYIO 000JIOUKY.

HexoTtopkie mpeamodTuTeTbHbIC KOHCEPBAHTHI BKITFOYAIOT:

1) mapaGeHsl, HaPUMEpP METHII-, STUJI-, IPOITHII-, U300YTHI- U OyTHiInapabeH;

2) KOHCEPBaHTHI, BEICBOOOKIaroIue (hopMallbIAeTH I, HanpuMep (GopManbaerui, KBaTepHuii-15, TuMeTw-
qumetwt (DMDM) rugaHTOMH, UMHIA30IUINHIIMOYCBUHY, UA30IAINHUIMOYCBAHY, THIPOKCUMETHITIIHAIU-
HaT HaTpus U 2-0poM-2-HuTponponaH-1,3-1uo;

3) N30THA30JI0HEI, TaKKe Kak XJIopMeTnin3oTno3onuHoH (CMIT), metui-uzoruazonmuuon (MIT) wnu Oen-
3u3otrazonauHoH (BIT);

4) rajoreHopraHUYecKre aKTHBHBIC BEIIECTBA, TaKHe KaK HOINPONUHIIOYTHIKapOaMaT M METHIAHNO-
POMTIITyTapOHHUTPHII,

5) opraHmdecKhe KHUCIOTHI, Takue Kak OeH30MHas KUCIIOTa, NEeTHAPOYKCYCHAs KUCIIOTa, CAJHIMIOBas KH-
CJIOTa, MOJIOYHAS KUCIIOTA M COPOMHOBAS KHCIIOTA,

6) npyrue, BKII0Yas XjaopareTamul, GeHMIOKCUITAHO U TPUKIIO3aH.

JloToTHUTEIBHBIC TTOAXO SIS KOHCEPBAHTHI ISl TIPOYKTOB JTHYHONH TMTHEHBI MOTYT OBITh HalJICHBI B
ucrounnke "Preservatives for Cosmetics Manual, 2™ edition", by David S. Steinbens, 2006, u B uctounuke "Pre-
servatives for Cosmetics", D.C. Steinberg, Allured Publishing Corp., ISBN #0-93170-54-5. Takue areHTsI
00BIYHO HCIONB3YIOT B KommuecTBe 0,1-1%, Gonee mpenmoututensHo B kKomuuecTBe 0,5-0,7% OTHOCUTENHHO
cocTaBa MPOAYKTA JUIsl TMYHOU TUTHEHBI.

VYkazaHHBIC OpPraHMYECKUE KHUCIOTHI SBISIOTCS OCOOCHHO MPEeANnOYTUTENFHBIMH. OCcOOEHHO NIpEeAIIouTH-
TeJIbHBI OpraHUYECKHEe KUCIOTHI, nMetomue pKa npumepHo ot 4,0 1o 5,5, npennouturensHo oT 4,0 1o 5,0.

Hwu oque KOHCEpBaHT HE UAeaIeH A BceX curyarmid. Hanpumep, mapaOeHs! sSBIAIOTCS OTHOCHTEIBHO He-
pa3apakarouMHU, HO PaCcIpeeNaioTCs IPEANOUYTUTEIHHO B MACTSHYIO a3y M HMHAKTUBUPYIOTCS HEKOTOPBIMH
MIOBEPXHOCTHO-aKTHBHBIMH BetlecTBaMu. KoHCepBaHTHI, coaepkaniie GpopMaibIerua, IMEIOT MUPOKAN CIEKTP
3(h(HeKTUBHOCTH, HO SBISAIOTCA Pa3IpaKarOIIUMH 1 3aNPEIICHBl B HEKOTOPBIX CTPaHaX.

Kak yka3aHo, O¢H30iiHas1 KUCIIOTA SBJISICTCS MPEAMOYTHTEIIBEHBIM KOHCEPBAHTOM.

Heo0s13aTebHO, KOMIIO3HIIUK COTJIACHO HACTOSIIEMY H300pPETCHUIO MOTYT JOTOJHHUTEIBHO COJCPIKATh
OIIMH WK 0oJiee JTOTIOTHUTEIFHBIX HHIPEIUCHTOB. HeorpaHNIMBAOIUME TPUMEPAMH TaKUX JTOMOTHUTEIBHBIX
WHTPEUCHTOB SBISIOTCS, HAPUMEpP, KPACHUTEIH, MUTMCHTHI, 3aMYTHHUTEIH, OTAYIIKA (MHKAIICYJIHPOBAaHHBIC
WX TIPUCYTCTBYIOIIUE B BHIEC CBOOOTHO-apOMATHUCCKOTO BEIIECTBA), BHI3BIBAIOIINE SMOIMU Maciia, BATAMUHBI
U MPOU3BOJHBIC BUTAMUHOB, aOpa3WBHI, ONITUYECKHAC arcHTHI (BKJIIOYAs, HAPUMED, OTPAKAIOUINE YACTHILI U
UHTEePPEPEHIIMOHHbBIC TUTMEHTHI), PETYIATOPEl pH, pacTUTEIbHBIE SKCTPAKTHI, 3PHUPHBIE Macia, KOHCEPBAHTHI,
AQHTHOKCHUIAHTHI, aHTUMHUKPOOHBIE areHTHI, MOAU(PHUKATOPHI BS3KOCTH, YBIAKHAIOIINE areHTHI, CMadHBaIOIINe
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areHTHI JUI1 BOJIOCSHOTO MOKPOBA JIMIA, CCHCOPHBIC ar¢HTHI, MBUIO HA OCHOBE JKUPHOM KUCIIOTHI M arcHTHI, OKa-
3BIBAIOMINE ONArONMPHUATHOE JCHCTBHE IS KOXKH W/WITU BOJIOC (HAIIpUMEp, B YACTHOCTH, aJ03, AJUIAHTOWH, MaH-
TEHOJI, adb(a-TUAPOKCUKUCIOTHI, (POCHOTUIHIBI, PACTUTETHHBIE MacIa 1 aMUHOKHUCIIOTH). BBIOOP M KoHuecT-
BO JIFO0OTO WHAWBUIYAIBHOTO IOTIOJHUTEIHFHOTO HHIPEIUCHTA 3aBUCUT OT (PaKTOPOB, KOTOPHIE BKIIOYAIOT KOH-
KPETHBIM WHTPENNeHT, TpeOyeMble CBOWCTBA M IMpEANojaraeMoe IpUMEHEHHEe KOMITO3HMINH, B KOTOPOH OH HC-
nosns3yercsi. Harmpumep, apomaTtnzatop 00BMHO HCTIONB3YIOT B KomdecTse oT 0,1 mo 3,0 mac.% oT mMaccel KOM-
no3unuu win Oornee. J{7s MHOTHX KOMIO3HIINI 00IIee KOTMYECTBO TaKUX JOTIOIHUTENBFHBIX HHTPEIHUECHTOB CO-
craisiet ot 0,01 mo 30 mac.%, 6onee nmpeanourutensHo oT 0,1 1Mo 15 mac.%, eme 6oee MPeAMOUTUTENBHO OT 1
1o 10 mac.% OTHOCHTENBFHO O0IICH MacChl KOMIO3HIIUU. B 0THOM MIIM HECKOJIBKUX BapUAHTAX peallu3alluu 00-
I11ee KOJIMYECTBO TaKHMX JIOMOJIHUTEIBHBIX HE00A3aTeNbHBIX HHTPEUEeHTOB cocTasisieT ot 0,5 no 5 mac.%.

Komnosuiun sBISIOTCS KOMITO3UIMSIMEA Ha BOJHOW OCHOBE U cojepxkaT o0braHO 30-90 mac.% Bogsl. Ko-
JIMYECTBO BOJBI PACCUMTHIBACTCS KaK OCTATOK IMOCJIE TOTO, KAK BCE MHIPEIAMCHTHI, OTMECUYCHHBIC BBIIIC, OBLIH
YYTCHBI.

B nenom, pH kommosunuii cornacHo HacTosieMy M300pETEHUIO HAXOMUTCS B auanasone ot 4,5 mo 7,5.
OT0 MO3BOJISIET UCTIONB30BATh IIMPOKOE Pa3HOOOpa3re KOHCEPBUPYIOMIUX CHCTEM.

IIpoToxon

IIpo3payHOCTh KOMITO3ULIUMN.

[Ipo3padHOCTh KOMITO3UIUK KOJIWYECTBEHHO ONPENICIIAIOT ITyTeM H3MEPEHHS UX MYTHOCTH, OTIPEIeIIeMOH
KaK CTEIIeHb PAaCCEMBAHUS CBETA MPUCYTCTBYIONINMH B KOMIIO3UIINH HEOJHOPOAHOCTAMU. VI3MepeHHbIe 3HaUe-
HUSI MyTHOCTH 3aBHUCST OT JUTMHBI BOJIHBI CBETA, MCIIOJIB3YEMOT0 MIPH U3MEPEHUH, M OT Y4, IO KOTOPBIM pac-
noJoxeH nerekrop. Yucio Hedenomerpudeckux enuruil MyTHOCcTH (NTU) OmpenensioT ¢ HCIONb30BaHHEM
Oemoro cBera, paccessHHOTO oA yriaoMm 90° ot mamatomero nmyda B coorBercTBuu ¢ US EPA Method 180.1,
"Turbidity". McTounuk 6enoro cBera 0ObIYHO UMEET MMKOBBII CIIEKTPabHbIH BbIX0/ B AuanazoHe 400-680 HM.
Ora nndopmanus Oblta oyyeHa ¢ BeO-caiiTa https://or.water.usgs.gov/grapher/fnu.html. 3smepenns mytHoctH
MPOBOJIMIIM C HCTONIb30BaHUeM TypOuauMerpa Hach 2100N, kannOpoBaHHOTO COTJIACHO MHCTPYKIMSM IPOU3-
BOAMTENS,, OTHOCUTENBHO cTaHAapToB u3BecTHOro 3HaueHus NTU. bonee Boicokoe 3Hauenue NTU cooTBeTcT-
ByeT 0oJiee BRICOKOH MYTHOCTH U 00JIee HU3KOH PO3pavyHOCTH.

IIpuMmepbI

Crnieyrotye mpuMepsl BEIOPaHBI IS TOTO, YTOOBI MTPOJIEMOHCTPUPOBATH CIIEAYIOIIEE.

B npumepe | ycTaHOBIEHO ONTUMAaIFHOE OTHONICHUE M3ETHOHATA K TaypaTy UL 00eCIIeYeHHUS MIPUCYTCT-
BUS TJHMIEPHHA B TPO3PAYHOM H30TPOITHOM PACTBOpPE C MCIIOIH30BAHMEM HAWMEHBIIETO KOJIMYECTBA AJKHIOEe-
TauHa. Y CTAHOBJICHO, YTO IPHU OOIIEM KOJIWYECTBE MOBEPXHOCTHO-AKTUBHBIX BEIIECTB 9% 3TO OTHOIIEHHE Ha-
xoautes B quamaszone R = ot 0,667 mo 0,166.

B npumepe 2 nokazaHo, 4TO 3TO ONTUMAILHOE OTHOIICHHWE OTHOCUTCS TakXKe K OoJiee BHICOKMM M Ooiee
HU3KHAM OOIIUM KOJMYECTBAM ITOBCPXHOCTHO-aKTUBHBIX BEIICCTB, KOTOPBIC XapaKTECPHBI IS IIHPOKOTO accop-
TUMCHTA POIYKTOB JINYHOW THTHEHBL.

[Mpumep 3 memoHCTpHpYyeT, YTO Hacrosiiee H300peTeHue paboTaeT Al aM(OTEPHBIX MOBEPXHOCTHO-
AKTUBHBIX BEIICCTB, HC OTPAaHUYHMBASICh ATKHIIOCTAUHAMY, U JUUISI aJIKUIITAYPATOB, HE OTPAHUYHBASCH KOKOMITAY-
patom.

B nmpumepe 4 ycTaHOBIeHO, 9TO quamna3oH pH KOMIO3HUIMIA COTIACHO HACTOSIIIEMY H300pETEHUIO COCTaB-
JseT mpuMepHo 0T 4,5 1o 7,5. DTo MO3BOJISAET UCTIONB30BaTh Pa3IMIHbIC KOHCEPBUPYIOIINE CHCTEMEI.

B mpumepe 5 npencraBieHsl pa3nudHble KoMo3uiwn (0T A 10 G), Kakaas U3 KOTOPBIX IEMOHCTPUPYET
pa3IUYHbIC ACTICKTH H300peTCHNS.

B npumepe 6 mokazaHo, MmoveMy CIEIUAINCT B JAHHON 00JaCTH HE CMOT OBl JIETKO MOA00paTh yKa3aHHbBIE
KPUTHYCCKHE MapaMeTPhl, 3aKII0YAIOIIMEecs B OTHOIICHUSIX M3ETHOHATA K TaypaTy MpPH IOUCKE PEIICHUHN i
MUHHMU3AIUU KOJHYECTBa aM(OTEPHBIX BEIICCTB M MOACPIKAHUS KUAKOCTCH B U30TPOITHOM COCTOSIHUH, KOT A
B KOMITIO3HIIUU UCIOJB3YETCS TIHUIEPHH, B YACTHOCTH BBICOKHE KOJNHMYECTBa IiniiepuHa. Hao0opoT, MOKHO ObI-
70 OBI moJyiarath, 9to cucteMbl co 100% TaypaTa SBISFOTCS MPUEMIEMBIMH, KOTJIa HA CaMOM JeJie JUIS TOTO,
YTOOBI MUHUMH3HPOBATH COJICPKaHUE aM(DOTEPHBIX BEIICCTB MPH UCIIOJIE30BAaHUH TOpa3ao 0ojiee BEICOKUX KO-
JIMYECTB TIIMIEPUHA U COXPaHEHHS MPO3PAYHOCTH, HEOOXOJUMEI IO KpalfHel Mepe HEKOTOPhIC KOIUYCCTBA H3e-
THOHATa. B 4acTHOCTH, U1 ONTHMHU3AIIMN PACTBOPUMOCTH CMECH M3ETHOHAT/TaypaT ¢ MHHUMAJIBHO HEOOXOIH-
MBIM KOJINYECTBOM JJOOABICHHOTO alKWIOeTanHa (B KEJAeMBIX CHCTEMaX C BRICOKUM COJCpKaHHEM TIUIICPUHA)
TpeOyIOTCS KPUTHUECKHE OTHOIICHHUS H3€THOHAT/TaypaT, 3asBJICHHBIC B HACTOSIIEM H300pETCHUH.

[Ipumep 1. MakcumanpHOE JOMYCTUMOE COMEpKaHNE TIINIEpUHA TIPH O0IIeM KOJHMYECTBE TTOBEPXHOCTHO-
AKTUBHBIX BemecTB 9%.

Ienb maHHOTO MpPUMEpa COCTOSIIA B TOM, YTOOBI YCTAHOBUTH COOTHOIIICHHE(S) H3ETHOHAT/TaypaT, KOTOPOE
(KoTOpBIC) MO3BOISCT(FOT) BKITFOYATh MAKCUMAIIbHOE KOJIMYECTBO TIIMICPUHA TIPH UCIOIb30BAHUN MIUHUMAIBEHO-
ro KOJIMYecTBa aM(pOTEPHOTO BEUIeCTBa, HampuMep kokamunomnpomnmidoeranna (CAPB), mpu coxpaneHuu mpo-
3paYHOCTH W W30TPONUM pacTtBopa. Mcmonb3oBaHue MUHUMANBHBEIX koimdecTB CAPB sBusercs mpeamouTtu-
TEJNBHBIM JUTSI COCTABOB JUIS MBIThSI TeJa M IIAMITyHEH, IIOCKOJBKY CYUTAETCs, YTO BhICOKHE coaepxkanus CAPB
VXYIIIAIT OCAKACHUC OKA3BIBAIONIMX OJArONPHUATHOC NEHCTBHE arcHTOB. /IS MaHHOTO HpuUMepa TOTOBHIIH
COCTaBHI C PAMIOM Pa3IMIHBIX MAacCOBBIX OTHOIIEHWH M3eTHOHaT/Taypart: 4/1, 2/1, 1/1, 1/1,5, 1/2, 1/3, 1/4, 1/5,
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1/6 u 0 (R=4, 2, 1, 0,666, 0,5, 0,333, 0,25, 0,2, 0,166 u 0, cooTBeTCTBEHHO). J[JI51 Ka)XIOr0 OTHOIICHUS KOJINYEC-
cTBO Kokamuponponwiberanna (CAPB) BapsupoBanu TakuM odpazom, uto CAPB cocrasmsin ot 10 go 50% ot
00IIETr0 KONMMYECTBa MOBEPXHOCTHO-AKTUBHBIX BEIECTB, KOTOPOE B 3TOM NPHUMEPE TOANCPKUBAIIN HA YPOBHE
9%. Jnst KaXXJ0H KOMITO3HIINH TTOBEPXHOCTHO-aKTHBHBIX BEIIECTB MAaKCHMAJIbHOE COAEPKAHUE TIMLEPUHA, BCE
ellle MO3BOJISAIONIEE TOyYUTh MIPO3PAUHBIN N30TPOIHBIN PACTBOP, OMPENEIUIN ITyTEM IIPUTOTOBICHHS NHINBHU-
JTyadbHBIX KoMmno3uuuil, noseaexus ux pH no 7,0, HarpeBanus go 65°C npu nepeMeInBaHUM U 3aTEM YPaBHO-
BemuBaHus 1pu 23°C B TeUeHHE JIBYX MECSILEB, IIPU 3TOM B MX BHEIIHEM BHJE HE OBUIO OTMEYEHO JIOTIOJTHHU-
TeNnbHBIX M3MeHeHuil. [locie ypaBHOBEIIMBAaHUS IPO3PAYHOCTh MHANBUAYATIBbHBIX CMECEH M3MEpsuIn, KaK OIH-
ca”o B mpoTokoinie. Camoe BBICOKOE COAep:KaHMe TiIunepuHa (Mac.%), KOTOpoe BCE €IIe MO3BOJISIIO TOIYIUTh
MPO3pavHbIi H30TPOITHBIN PacTBOP, PUBEICHO B Ta0I. 1.
Tabmmma 1. MakcumansHOe cofepikanue riniepruHa (Mac.%), Bee ellle Mo3BOJISIoNIee OIYIHTh
MIPO3PAYHBII H30TPOIHBIA PaCTBOP MPH OOIIEM KOJIMYECTBE CMECH
MOBEPXHOCTHO-aKTUBHBIX BEIECTB 9%

OmHoweHue uzemuoHam/maypam (macc. %/macc. %)
4/1 2/1 11 11,5 1/2 1/3 1/4 1/5 1/6 0

R 4,0 2,0 1,0 0,666 0,5 0,333 0,25 0,2 0,166 0,0
CAPB %* CodepxaHue enuuepuHa, %

50 35 40 60 60 55 55 50 50 45 45

40 20 30 50 50 50 45 40 40 40 30

30 <10 <10 30 40 40 37,5 35 35 30 25

20 <10 <10 <10 20 35 32,5 30 20 20 20

10 <10 <10 <10 <10 25 25 10 <10 <10 <10
5 <10 <10 <10 <10 <10 10 <10 <10 <10 <10

CAPB% - ot 00111eTr0 KOTHYecTBa MOBEPXHOCTHO-aKTHBHBIX BEIIECTB

Tabn. 1 wumocTpupyet, 9To i oTHOImEHH m3eTnoHat/Taypart 1/1 (R=1) u Beimie zHeodxommmo 30% nmm
6onee CAPB miist Toro, 4ToObl 00ecreuynBaIach COBMECTUMOCTb C cojiepkanuem Tiunepuna 20%. Cmecu ¢ 60-
Jiee BHICOKUM COJICp)KaHHEM TaypaTa SBISIOTCS 0OJee yCTOWYMBBIMHU K MPHCYTCTBUIO TJIMIICPHHA TPH Oojee
HI3KNX ypoBHsX CAPB. CymiecTByeT nnamna3oH ONTHMAJIBHBIX OTHOLICHWI M3ETHOHAT/TaypaT OT NPHOIH3H-
tenbHO 1/1,5 mo mpubmmsurensro 1/5 (R=0,666 no 0,2), B KOTOPOM cHUCTeMa OCOOCHHO YCTOHYMBA K TMPUCYTCT-
BUIO TJMIepuHa npu HU3kuX ypoBHsix CAPB. Hampumep, conepxanue rimuepuna 30% nimm 0ojiee MOXXET OBITh
npuemiemo npu conepkannu CAPB 20% wumn menee. [Ipu npemenbHOM HyJIEBOM cojepikaHud n3eTroHaTa (R =
0) MOYXHO BHJIETH, YTO YCTOHYMBOCTD K MPUCYTCTBHIO TIIUIICPHUHA CHIDKAETCSI. TO 0COOEHHO HEOUEBUIHO.

[Tpumep 2. MakcumanbHOE TOMYCTHMOE COIEpKaHNe TIUICPHHA IIPpH 00IIeM COaepKaHUN TTOBEPXHOCTHO-
AKTUBHBIX BemecTB 6-12%.

enr maHHOTO MpUMEpPa COCTOSUIA B TOM, YTOOBI YCTAHOBHTH OTHOIIEHHUE(S) M3ETHOHAT/TaypaT, KOTOPOe
(xoTOpBIE) MO3BOIISET(I0T) BKIIOYATh MAaKCHMAIIbHOE KOJIMYECTBO TIIMIIEpHHA TIPH HCIIOIh30BAHUN MIUHUMAIIBHO-
ro xonmmdectBa amdorepHoro Bemectsa (CAPB) npu coxpaHeHHWU TPO3PAaYHOCTH W U3OTPOIUHU pacTBopa. Uc-
MOJIb30BaHNE MUHUMANBHBIX KondecTB CAPB sBIsieTCS MPeamOYTUTENBHBIM IS COCTABOB JJISI MBIThS Tella U
IIAMITyHEH, TMOCKOJBKY CUMTACTCs, 4TO BBICOKHE copaepxkanus CAPB yXyamamT ocakIcHHE OKa3bIBAFOIIMX
ONmarompusATHOC JCHCTBUE areHTOB. J[Is JaHHOTO mpuMepa OoOIee CONEepKAHHUE MOBEPXHOCTHO-aKTUBHBIX Be-
IIECTB MOAJEP>KUBAIU TIOCTOSIHHBIM Ha ypoBHE 6%, 9% u 12%, npu 3TOM MaccoBO€ COOTHOLIEHHE H3ETHO-
Hat/Taypat R BapeupoBamu ¢ uakpeMeHTamu ot 0 1o 3. JI1sg KaJI0ro OTHONICHHS COACPIKaHUE KOKAMHIOIPO-
mnoeranHa (CAPB) BapeupoBanu takum o6paszom, uro CAPB coctasmsin 1o 25% wmmu 33% ot obmero comep-
JKaHWS TTOBEPXHOCTHO-aKTUBHBIX BemiecTB. I Ka)XI0W KOMIO3HIINH TTOBEPXHOCTHO-aKTHBHBIX BEIIECTB MaK-
CHUMaJIbHOE COZIepKaHHe TIIMIEPHHA, BCE €IIe TO3BOJIIONIEe MOMYIHTh MPO3PAYHBIA M30TPOIHEIN PacTBOp, OI-
penessay myTeM MPUrOTOBJICHHS MHAWBUAYAIbHBIX KoMmo3unuil, noseaenus pH no 7,0, narpeBanus no 65°C
TPY MIEPEMEIIMBAHUH | 3aT€M ypaBHOBeIMBaHUs 1pu 23°C B TCUCHHUE JBYX MECALECB, IPU 3TOM HE OBLIO OTME-
YEeHO JOIOJHHUTEIBHBIX N3MEHEHUI BO BHEITHEM BHE. Ilocine ypaBHOBEIIMBAHUS IPO3PAYHOCTH HHIWBHYab-
HBIX cMecell m3MepsuIH, Kak OIHcaHo B mpoTokoie. Hambomnpiee conepxanne raumnepuaa (Mac.%), KoTopoe Bce
eIIe MPUBOIMWIO K MOJIYYCHUIO MTPO3PAYHOTO U30TPOITHOTO PAcTBOPA, MpeAcTaBieHo B Tabi. 2 mus 25% CAPB u
B Tabn. 3 ms 33% CAPB.
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Tabmmua 2. MakcumanbsHOe cofepikaHue rimieprHa (Mac.%), Bce elle N03BOJIIoNIee OIydUTh
MIPO3pPAYHBII H30TPOIHBIA pacTBOP NMPH (GUKCHPOBAHHBIX OOIIUX CONEPKAHUSIX CMECH
MTOBEPXHOCTHO-aKTHBHEIX BemecTB 6, 9 u 12% u npu conepxannu CAPB 25%
0T 00IIEeT0 KOJIMIECTBA HOBEPXHOCTHO-aKTUBHBIX BEIIECTB

UzemuoHam/ Obuwee codepiarue Obuwee codepiarue Obuwee codeparue

maypam (macc./macc.) 1108€PXHOCMHO-OKMUBHbIX 108ePXHOCMHO-AKMUBHbIX 108epPXHOCMHO-AKMUBHbLIX
seujecme 6% sewjecms 9% seujecme 12%

R CodepxaHue anuyepuHa, %

0,0 30 15 10

0,286 37,5 30 22,5

0,5 42,5 35 32,5

0,8 32,5 30 22,5

1,25 17,5 10 <5

2,0 <5 10 <5

3,5 <5 <5 <5

Tabmmna 3. MakcumansHOe cofepikanue riniepruHa (Mac.%), Bce ellle Mo3BOJIIoNIee OIYIHTh
MIPO3PAYHBII H30TPOIHBIA PacTBOP NMPH (PUKCUPOBAHHBIX OOIIUX CONEPKAHUSIX CMECH
MOBEPXHOCTHO-aKTUBHBIX BemecTs 6, 9 u 12% u npu cogepxannu CAPB 33%
0T O0IIEero KOJIUIECTBA NOBEPXHOCTHO-aKTUBHBIX BEIIECTB

UzemuoHam/ Obujee codepiaHue Obuwee codepiaHue Obuwee codepicaHue

maypam (macc./macc.) 1108 PXHOCMHO-AKMUBHbIX 1108ePXHOCMHO-AKMUBHbIX 108epXHOCMHO-AKMUBHbIX
seujecms 6% sewecms 9% seuwecms 12%

R Codepxarue anuuyepuHa, %

0,0 32,5 25 17,5

0,1428 37,5 35 32,5

0,333 42,5 35 32,5

0,6 55 40 37,5

1 32,5 30 27,5

1,666 10 10 9

3,0 <5 <5 <5

Tabu. 2 u 3 TeMOHCTPUPYIOT, YTO 3aBUCUMOCTD, HaOIo1aeMast TIpu 00IIEM COJIEpKaHUU TIOBEPXHOCTHO-
aKTUBHBIX BemlecTB 9% pacmpoctpansercs Ha 6onee Boicokue (12%) u Gonee Hmskme (6%) comepKaHUS IMO-
BEpXHOCTHO-aKkTUBHBIX BemecTB. Korma CAPB cocraBmsier 33% oT o00miero coaepkaHusi MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB, MAaKCHMAIbHOE COACPKAaHHE TIHMIEPHHA, KOTOPOE MOXET IPUCYTCTBOBATh B MPO3PAYHOM
M30TPOITHOM PACTBOPE, ABISAETCA MaKCUMAIBHBIM (0T 35% 10 55%) 1 OTHOIIEHUS N3€THOHAT/TaypaT B IHala-
30He OoT 0,14 10 0,6. DTH OTHOIIEHUS COOTBETCTBYIOT MPHUOIM3UTEIBLHO 3asABIICHHOMY THANa30Hy COOTHOIICHHMA
or 1/1,5 no 1/6 (R=o0t 0,666 1o 0,166).

IMpu conepxxkannn CAPB 25% ot o6uiero xoiaudecTBa NOBEPXHOCTHO-aKTUBHBIX BEIIECTB MaKCHMalIbHOE
conepxanue rmnepuHa (mpuMepHo 35%) obecreynBaeTcs MPH OTHOLICHUU M3ETHOHAT/TaypaT 1/2, COOTBETCT-
Bytomiem R=0,5.

Kpowme Toro, otHomenus uzeruoHat/taypat 6omee 1/1 (R=1) tpebyror 6omee 33% wmm 25% CAPB mis
obecrieueHust coBMecTHMOCTH ¢ 20% TIUIEpUHA, U CMECH ¢ 00Jiee BRICOKMM COICPIKaHUEM Taypara SBIISIOTCS
Oonee yCTOMYMBBIMU K MPHUCYTCTBUIO TIIHMIIEpHHA TIpH Oosiee HU3KUX ypoBHAX CAPB. OmHako nipu npeaebHOM
HYJICBOM COZAEP)KaHUHM M3ETHOHATA COMOOMIN3UPYIONIAsi CTIOCOOHOCTh B OTHOIICHNUH TIIMIIEPHHA CHIKACTCS TIPH
BCEX 3HAYCHUSIX OOIMINX CONEPKaHUH OBEPXHOCTHO-aKTHBHBIX BEIIECTB.

IIpumep 3.

B sToM mpumepe 00beM H300peTeHUsT pacIupPeH TaK, YTOOBI BKITFOYATh IPYTHE THIIBI aTKHIOETanHOB, 110~
mumo CAPB, npyrue Tumbl aM(bOTEpHBIX MOBEPXHOCTHO-AKTHBHBIX BEIICCTB, IOMUMO AIKHIOCTAMHOB, U JPY-
THe THUIBI METWIAJKHWITAypaTOB HATPHUs, MOMUMO MeTmiKokowitaypaTta Hatpusi (SMCT). CHoBa npoBoIsT OII-
peAeNcHue COOTHOUICHUS (COOTHOIICHWH) H3ETHOHAT/TaypaT, KOTOpoe (KOTOPHIC) MO3BOJISCT(FOT) BKIOYATH
MaKCUMaJbHOE KOJHUYCCTBO TIIMICPUHA TPH MHUHUMH3AIMUA COJCPXKAHUSA aM(POTECPHOTO IMOBEPXHOCTHO-
AKTUBHOTO BEIIECCTBA MIPHU COXPAHCHUH MPO3PAYHOCTH M M30TPOIHH pacTBopa. B 3ToMm mpumepe B KauecTBe aM-
(dotepHOTO BelecTBa UCHONB3YIOT Kokamuponponwioerann (CAPB), kokoOeTann wim nmaypoamdoarerar, a B
KauecTBE aJKWJITaypaTa HCIIONB3YIOT METHIKOKomiTaypatr Hatpus (SCMT) mnm MeTwiiaypouiaTaypar HaTpus
(SMLT). Ucnonp3oBaHne MUHUMAJIBHBIX KOJMYECTB aM(pOTEPHBIX TOBEPXHOCTHO-aKTUBHBIX BEIIECTB SBISACTCS
TPEIIOYTUTEIHFHBIM UL COCTaBOB JUIS MBIThS TeJla M MIAMITYHS, IIOCKOJBKY CUHUTAETCS, YTO BBICOKHE COZIEpIKa-
HUS aM(OTEPHBIX BEIIECTB YXYALIAIOT OCAKACHNE OKA3hIBAIOIINX OJIarONpUATHOE JeiicTBHe areHToB. [l aToro
MIpUMepa TOTOBWIIM CEPUIO0 BapbHPYIOIIUXCS MacCOBBIX OTHOIICHHWH wm3eTHoHaT/Taypat: 2/1, 1/1, 1/2, 1/3, 1/5,
1/11u0(R=2,1,0,5, 0,333, 0,2, 0,09 u 0, coorBeTcTBeHHO). [IpH KakTOM COOTHOIIEHUH colepkanne aMmdo-
TEpHOT'0 MMOBEPXHOCTHO-aKTUBHOTO BEIECTBA IOECPKUBAIN Ha ypoBHE 3%, 4TO cocTaBisuio 33% ot obrero
COJICpKAaHUS TTOBEPXHOCTHO-aKTHBHBIX BEIIECTB, KOTOPOE MOIICPKUBAIN TOCTOSHHBIM Ha ypoBHE 9%. Takum
00pa3oM, KOMOHWHAIIHMS W3ETHOHATA U TaypaTa COCTABJIACT (PUKCHPOBAHHO 6% OT Bceil koMmo3uuuu. J{ms kax-
JIOW KOMIIO3UITNH MMOBEPXHOCTHO-aKTUBHBIX BEHICCTB MaKCHMAIILHOE COJICPXKAHUE TIHUIICPHHA, BCE €IIC IMO3BO-
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JISFOINEE MOJMYYHTh MPO3PAYHBIA M30TPOIHBIA PACTBOP, ONPEACIUIA MyTEM MPUTOTOBICHHUS HHIMBHYaTbHBIX
KoMmo3uIuii, moseaenus pH no 7,0, HarpeBanus g0 65°C npu nmepeMenBaHuy U 3aTeM yPaBHOBEIIMBAHUS TIPH
23°C B TedeHHUe ABYX MECAIEB, IPH 3TOM BO BHEUTHEM BHUIE HE OBIJIO OTMEYECHO NOMOJHHUTEIHHBIX M3MEHEHHH.
ITocne ypaBHOBEIIMBAHUS H3MEPSUIA MPO3PAYHOCTh HHIMBHIYaTbHBIX cMeceil. CaMoe BBICOKOE COJCp:KaHHEe
rmiepuHa (Mac.%), KOTOpoe BCE €Il MPUBOIUIO K MOJYUYCHHUIO MPO3PAYHOr0 M30TPOIHOTO PACTBOpA, MPE-
CTaBJICHO B TalI. 4.

Tabnnna 4. MakcumansHOe cofep kanue riniepruHa (Mac.%), Bce ellle Mo3BOJISIONIee OIYIHTh
MPO3pPavHbIil N30TPOIHBINA PACTBOP MPH PUKCUPOBAHHOM OOIIEM COJEPKAHMH TTOBEPXHOCTHO-AaKTHBHBIX
BemiecTB 9% c copepkaHreM aM(pOTEPHOTO MOBEPXHOCTHO-aKTHBHOTO
BellecTBa, GUKCHPOBAaHHBIM Ha ypoBHE 3%

HNzemuoHam/ A. KokobemauH e kavecmee | B. Am¢poauemam e kavyecmee | C. CAPB e kavecmese

maypam amebomepHo20 sgewjecmsa, | amgomepHoz0 sewecmsa, amgomepHo20

(macc./macc.) SMCT 8 kavecmse | SMCT 8 Kayecmse | seujecmsa,
ankunmaypama ankunmaypama SMLT 8 Kadecmee

maypama

R ColepxaHue anuuepuHa, %

0,0 225 15 40

0,09 25 42,5

0,2 28 27,5 48

0,33 15 48

0,5 15 37,5 30

1,0 15 20 10

2,0 2 2 2

B Tabn. 4 nokazaHo, 4To 3aBUCHMOCTb, HaOMronaeMasi B npumepe 1 ais CAPB B xauectBe am¢orepHOTO
MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA M METIIKOKomITaypara Hatpus (SMCT) B kadecTBe Taypara, pacpocTpa-
HSCTCSA Ha JApyrue aM(OTEepHBIC MOBEPXHOCTHO-aKTUBHBIC BEIIECTBA U JPYTHE ANKWITaypaTel. B crombme A B
KadyecTBe aM(OTEPHOTO MOBEPXHOCTHO-aKTUBHOT'O BEIIECTBA UCIIONB3YeTCs KOKOOeTanH, B ctonde B B kauect-
Be aM(OTEPHOTO MOBEPXHOCTHO-aKTUBHOTO BEIIIECTBA UCIOIB3yeTCs Naypriiamdoarierat, a B ctonoue C B kave-
CTBE aJIKWJITaypaTa UCTOb3yeTcs MeTwuiaypomtraypat Hatpus (SMLT). Ilpu comepxannu aM()OTEpHOTO TO-
BEPXHOCTHO-aKTHBHOTO BemecTBa 33% OT 00IIero KoJmdecTBa MOBEPXHOCTHO-aKTHBHBIX BEIIECTB MaKCHMAaJlb-
HOE KOJMYECTBO TIIHIEPHUHA, KOTOPOE MOKET OBITH BKIIIOYECHO C ITOJyYEHHEM IIPO3PavyHOr0 M30TPOITHOTO pac-
TBOpA, ABJSIETCS MAaKCHUMaJIbHBIM JIJISI OTHOIIEHHS M3eTHOHAT/Taypat B nuana3oHe ot 0,09 no 0,5. OTu oTHOIIE-
HUSL COOTBETCTBYIOT MPHOIM3UTENHHO 3asABICHHOMY AHWama3oHy cooTHomenuit ot 1/1,5 mo 1/6 (R=0,666 no
0,166). Kpome Toro, otHOIIeHUs n3eTHOHAT/TaypaT 6oiee 1/1 (R=1) tpebyror Oonee 33% amdoTepHOro Bere-
CTBa, YTOOBI OBITh COBMECTHUMBIME ¢ 20% TIUIIEPHHA, a CMECH C 00JIee BBICOKHM COJCPKAHUEM Tayparta SBJIsi-
I0TCs 00JIee YCTOMYHMBEIMY K MPUCYTCTBUIO TJIHMIICPHHA MPH 00Jee HU3KUX KoimdecTBax aMgoanerara. OqHaKO
IpY TIPEICIBHOM HYJICBOM cojepkaHuu u3etnoHara (R=0) comroOmnm3upyromas cnocoOHOCTh B OTHOLICHHUU
TJIMICPUHA CHIKACTCS.

IIpumep 4.

B nmanHOM mpuMepe yCTaHaBIMBAIOT auamna3oH pH coriacHo HacToseMy H300peTeHHuro. BeibuparoT or-
peneneHHoe OTHOIICHNE H3eTHOHATa K TaypaTy, paBHoe 1/2 (R = 0,5), XoTsa 1pyrue COOTHONICHHS B TPEIIIOYTH-
TeapHOM uHTepBane R=0,666 no 0,166 Takke MpUMEHUMBI. AHAIOTHYHO, B KadecTBe aM()OTEPHOTO IMOBEPXHO-
CTHO-aKTUBHOTO BEIECTBA MCIONB3YIOT kKokamuponponmioeTand (CAPB), a B kauecTBe ankuiataypaTa BEIOpaH
MeTmikokounTaypat Hatpus (SMCT), xoTs aqpyrue BapuaHThI U1 aM(POTEPHOTO BENIECTBA W/WIIHA aJIKUIITaypaTa
JEMOHCTPHPYIOT TOT ke pe3ynbraT. ObImmee coaepKaHne MOBEPXHOCTHO-AKTHBHOTO BEIIECTBA ITOANCPKHUBAIOT
MIOCTOSIHHBIM Ha ypoBHe 9%, a conepxanne CAPB momnepxusator Ha yposHe 1,8% wmim 20% ot obmiero co-
JICpKaHUs MTOBEPXHOCTHO-aKTUBHBIX BEUICCTB, MOCKOJBKY CUHTACTCS, YTO BBICOKHE COACPIKaHHS aM(pOTCpHBIX
BCIIECTB YXYAIIAIOT OCAXKICHUE OKAa3bIBAIOIINX OJIATONPUATHOE JeicTBUE areHToB. TakuM 00pa3oM, KOMOWHA-
IIUs] M3CTHOHATA W TaypaTa COCTaBISCT (BPUKCHPOBAHHO 7,2% OT Beell koMmo3unuu. s Kaxmaoi KOMITO3HUIUU
MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA COJCPKAHUE TIUICPHHA OBIJIO YCTaHOBIECHO paBHBEIM 30% OT BCei KOMIIO-
sunuu. IlpurotoBnenue cocrosuo U3 HarpeBaHus Ao 65°C mpu nepeMenyBaHuy, perynuposanuu pH, kax yka-
3aHO HIDKE, U 3aTeM ypaBHoOBemmBaHuu nipu 23°C B TeUeHHE JBYX MECSIIEB, IPH 3TOM JOTIOJHUTEIHHBIX U3ME-
HCHHI BO BHCITHEM BHJIC HE ObLTO OoTMeucHO. Ilocie ypaBHOBEUIMBAHUS U3MEPSUTH MPO3PAYHOCTh MHIWBHIY-
aNBHBIX cMeceil. KoHKpeTHBIC HCITBITAaHHBIC KOMIIO3HUIIUY MPEICTABICHEI B TAa0II. 5.
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Tabmuna 5. KoMmosununy ¢ mocTossHHBIM YPOBHEM OOIIET0 KOJIMYECTBA TOBEPXHOCTHO-AKTUBHBIX
BeecTB 9%, ¢ 20% NmoBepXHOCTHO-aKTHBHOTO BelecTBa B Buie amdporepHoro CAPB,
[P OTHOIICHHUHU M3eTHOHAT/Taypar 1:2 u ¢ comepkanuem raunepraa 30%

Toproeoe HasBaHue | XuMmuyeckoe A. B. C. D. F. G.
HasBaHue/ % % % % % %
Ha3BaHue no AKTUBHOTO |aKTUBHOTO |aKTUBHOIO |aKTUBHOMO |aKTUBHOTO | aKTUBHOTO
INCI BELLEeCTBA |BelWecTBa | BeLlecTBa |BeLIeCcTBa |BellecTBa | BelecTsa

Kokounuzetnonatr |KokounusernoHar (2,4 2,4 2,4 24 2,4 2,4

HaTpus HaTpus

MeTunkokoun- MeTunkokoun- 4,8 4,8 4,8 438 4,8 48

Taypar HaTpus Taypar HaTpus

Kokamugonponun- | Kokamugonponun- (1,8 1,8 1,8 1,8 1,8 1,8

6eTauH GeTauH

rmuuepuH muuepuH 30 30 30 30 30 30

NaOH/NumoHHasa NaOH/numoHHaa |(popH4,5 |gopH50 |(gopH52 |aopH59 |(popHB6,9 |[AopH7,5

Kkucrnorta Kucnorta

OeunoHusuposaHHa |Boaa no100% |po100% (;po 100% |Ao0100% |Ao100% |;o 100%

s 80Aa

pH xommozunwmii A.-G. perynmupyroT ¢ momornrsio NaOH/auMoHHOM KucmoTel B auanazone pH 4,5-pH 7,5

[Tocne meprona ypaBHOBEIIMBAHHUS BCe KOMIO3HMIIMM OCTAaBAIMCH B BHJE MPO3PAYHBIX W30TPOIHBIX pac-
TBOpOB ¢ BeimunHor NTU 10 wim menee. Takum 00pa3oM, KOMIIO3HIIAN B TIpeienax 3assBICHHOTO COOTHOIICHUS
R, kak BHIIHO, IPUBOJIAT K IMOYYCHHIO TIPO3PAYHBIX H30TPOITHBIX PacTBOPOB B nuamnaszoHe pH ot 4,5 mo 7,5. OTa
TUOKOCTh B OTHOIIEHWU pH KoMmo3umun odecrieuynBaeT CBOOOAY IPUMEHEHHUS JII000H M3 MHOXKECTBA KOHCEPBH-
PYIOIINX CHCTEM.

IIpumep 5.

Heorpannuuparomue npuMepbl KOMIO3HIUN COTIACHO HACTOSIIEMY W300pPETEHUIO OMUCAHBI B TalOl. 6.
CocraBbl A-G 00pabaThIBajIi ¢ HCIOJIB30BAHUEM CIIETyIOLIEH 00IIel MpoIeIyphl.

Yacte 1. ['oTOBWIN TpeABAPUTEIHHYIO CMECh Macell M CMeCeil JKUPHBIX KUCIOT. [IpuMephbl Macen BKITIO-
YaroT Ba3elMH, COEBOE MAcJO U THAPUPOBAHHOE coeBOe Macio. [IpuMeps! >KUPHBIX KUCIIOT BKJIIOYAIOT JIAYPHHO-
BYIO KHCJOTYy M CTEapHHOBYIO KHCIOTY. IIpn HEoOXOOMMOCTH K CMeCH M00aBIIAIOT KOHCEPBAHTHI, TaKHe Kak
BHT (OyTunupoBaHHBIH THAPOKCUTONYOJ), M cMeCh HarpesatoT 1o npumepno 70°C u mepememmBaioT. B oty
CMECh C TIOMOIIBIO JIOTIATKH MOYKHO JAWCHEPTHPOBAThH 3aryIIAIOMUN COMOJIMMEp, HapUMEpP KPOCCIOINMED aK-
punaTtoB/Cyy-Csp-anKuiiakpuiaTa Wil IPYrod aKpWiIaTHBIH COMOIMMeEp. YKa3aHHYIO MPEIBapUTEIFHYI0 CMECh
BBIICPXKUBAIOT MU TeMIepaTtype mpumepHo 75°C 10 Tex mop, moka oHa He OyAeT TOToBa AJs NPUMCHCHUS B
cocTase.

Yactp 2. CocTaB rOTOBWIM M3 YKa3aHHOW MpEIBapUTEILHON CMECH W OCTaBINUXCS MHTpenueHToB. Kpax-
Mai (HampuMmep, HaTpUi THAPOKCHUTIPOMMIKpaxMan ¢ocdaT) H00aBIsUIM B XUMUYECKHI CTakaH, COAep Kailui
BOJy, MIPH MEPEMEIINBAHUY C UCIOIB30BAHUEM BEPXHENPUBOMHON Memanku. CMech HarpeBaiu 0 MPUMEPHO
70°C u B 3T0 Bpems H00aBIsUM NMPUMEPHO 85% OT 00IIero KoiIu4ecTBa IIIHNIEPHHA U BCe KOJIMYECTBO M3ETHO-
HaTa, Taypara U aM(OTEpHBIX IMOBEPXHOCTHO-AaKTUBHBIX BemlecTB. CMech BeImepkuBanu mpu 70°C B TeueHue
JIOTIOTHUTEIBHBIX 15 MHH Ui o0ecriedeHust ToMOreHHOCTH. K 3Tol cMecu T00aBIsUTH TOPSIYYIO PEABAPUTEIb-
Hyto cMmech (70°C) macen, sxupHbIX kKucioT, BHT u xpoccriommmepa akpunatos/Cy-Csp-ankmmakpunata. [lepe-
MEIIMBaHKE MPOJOJDKAIN B TCUYCHUE JOTIOTHUTEIBHBIX 15 MUH, TIOCJIE Yero CMECh HAUMHAIIM OXJIaXaaTh. [Ipen-
BapHUTEIBHYIO CMeCh ocTaBierocs riunepuna (15% oO0mero KoamdecTBa), COACPKAINIYIO AUCICPTHPOBAHHBIN
Tyap THIPOKCHIIPOTHITPUMOHUHN XJopua, mobaBisutk mpu Temneparype npumepro 60°C. ITocie Toro kak ox-
JTKTAIOIIUECS] CMECH TOCTHTIIM Temmepatypsl mpuMepHo 50°C, nobasmsum DATA (3TUnEeHIMAMHUHTETPAYKCYC-
HYIO KHCJIOTY), ITOCIIe 9eT0 J00aBIIsTH KOHCepBaHT (HanpuMmep, JIMJIM runantoun) u apomaruzatop npu 40°C.
[epemermBanue mpekpamaiy IpUOITU3UTEIFHO IPH KOMHATHOHN TeMIepaType U MPOIYKT BBITPYKAIH.
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Ta6iuma 6. Cocrasel A-G

A B C D E F G
% AKTUBHOTO
BellecTsa

Xumuyeckoe HasBaHue/ HasBaHue
no INCI
Harpui 1,5 15 1,5 1,5 15 36
rugpokcunponunkpaxmandgocdar
Kpoccnonumep akpunartbl/C10-30 0,25 0,25 0,25 0,25 0.25
ankunakpunaTbl
CononuMMep akpunaTos 0,5
KokounuseTuoHat HaTpusi 2,4 2 2 2 3,33 2,4 2
MeTunkokounTaypar HaTpus 4,8 4 6 4 6,66 4,8 6
Jlaypoamdoauerar HaTpus 3
KokamugonponunbertanH 1,8 4 3 5 1,8 4
'MUUMH coeBoro macna 1,2 1,2 1,2 1,2 1,2 3
MapupoBaHHOE COEBOE Macno 1,8 1,8 1,8 1,8 1,8 4
BasenuH 8 5 3
lyap
rMAPOKCUNPONMUATPUMOHUNXITOPUA 0.4 0.4 0.4 0.4 0.4 02
muuepuH 30 35 30 40 30 30 35
MeTunu3oTuasonuH 0,01
BHT 0,1 0,1 0,1 0,1
MogonponuHunGytunkapbamar u | 0,25 0,25 0,25 025
OMIOM rugaHTonH '
TeTpaHaTpueas conb SOTA 0,05 0,05 0,05 0,05 0,05 0,05 0,05
BeH3oart HaTpus 1 1
KMmoc:zerMnjl/Fl)\laaTOH TIUMOHHOU popH7 [popH7 | popH7 | gpopHS5 popH5 [ popH6 | nopH7
NaCl 0,5 0,5
Otayuika 1,0-1,5 1,0-1,5 1,0-1,5 1,0-1,5 1,0-1,5 1.0-1.5 1,0-1,5

o o o 110 100% oo o ao
LenoHnsupoBaHHas soga 100% 100% 100% 100% 100% 100%

CoctaB A WuTIOCTpUPYET 00IIee CoJepKaHue MOBEPXHOCTHO-aKTUBHBIX BemecTB 9% ¢ R=0,5 npu pH 7.
CocraB B mmmoctpupyet 3ameny CAPB Ha amdoanerar, a coctaB C 1eMOHCTpUpPYET 001Iee coiepkaHue Io-
BEPXHOCTHO-aKTHBHBIX BemecTB 12% ¢ R=0,333. Cocrtas D mmmoctpupyer cHmkenune pH no 5,0 u moanduim-
POBaHHYIO KOHCEPBHPYIOIIYIO cucTeMy, a coctaB E Tarke mmeer pH 5,0, HO comepxutr 15% MOBEpXHOCTHO-
akTtuBHBIX BemecTB. CoctaB F peMoHCTpHpyeT MOIMGHUIMPOBaHHYI0 KOHCEPBHPYIOUIYI0 cucteMy mpu pH 6.
CocraB G npencTaBiseT co0oi mpuMep ¢ MOAU(DHUIIMPOBAHHON CTPYKTYPHUPYIOIIEH CUCTEeMO 1 0e3 OKa3bIBaio-
Iero OJarompusTHO IeHCTBHE areHTa.

[Ipumep 6. MyTHOCTh CMeCe# MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, HE COACPIKAIIMNX TITHICPHH.

B US 2009/0062406 A1, aBrop Loeffler, onucano, 4To cMecu KOKOMIU3ETHOHATA HATPUS M METHIIKOKOWI-
Taypara HaTpHs C alKWIOCTaAMHAMHE, TAKUMH KaK KOKOOCTaWH, IMO3BOJISIOT MOJNYYUTh MPO3pPauyHbIC H30TPOITHEIC
HU3KOBSI3KHE PacTBOPHI, Xxapakrepuzytomuecs BeanuuHot NTU 10 wium ke, KoHKpeTHO ykazaHHBIE B UCTOY-
HUKe KoMmo3unuu copepxkat 20% kokobOeramHa, 5% u3etnonara, 5% taypata u 10% xokoberauna, 10% wuze-
tHoHata, 10% Taypata. Takum 00pazoMm, Bce IPUMEpPHI UMEIOT COOTHOLIEHUE u3eTnoHar/taypart 1:1 (R=1,0).

3asBUTENN MBITANHCH TOKA3aTh, HACKOJIBKO HEOKHUIAHHO OBUIO ObI HAUTH KPUTHIECKUH AMANa30H, B KOTO-
POM OTHOIIICHHWE M3ETHOHATa K TaypaTy 0OecIeunBaeT MPEHMYIIECTBA, KOTOpble OHU OOHApyxwiH. [l 3Toro
MpUMepa TOTOBWJIM CEPHUI0 BapbUPYIONINX COJEpKaHUN W3eTHOHAT/Taypat: 7,5/2,5, 5,0/5,0, 2,5/7,5 n 0/10,0
(R=3, 1, 0,333 u 0, COOTBETCTBEHHO) - BCE C OOIIMM COJIEPKaHWEM JIBYX MOBEPXHOCTHO-aKTHUBHBIX BEIECTB
10%. Koxamunonpormnberana (CAPB) no6apmnsinm k KaxmIoil cepur B pa3IndHBIX KonndecTBax U pH momyden-
HBIX cMecel noBoawmm 1o 7,0. Kakmyio MHIMBHIyaIbHYIO CMeCh HarpeBanu g0 65°C mpu nepeMelnBaHuH, a
3areM ypaBHOBemmBaiu npu 23°C B TEUEHHE JBYX MECSIICB, MPH 3TOM HE OBUIO OTMCYEHO JIOTIONHUTEIHHBIX
M3MEHEHNH BO BHEUIHEM Buze. [lociie ypaBHOBEIIMBaHHS MPO3PAYHOCTh MHAWBUAYAIBHBIX CMece M3Mepsiy,
KaK OIKCAHO BBIIIC U MPEICTABICHO B MPUBEIACHHOW HIDKE Ta0IHIIE.
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Tabmuna 7. 3nagenns NTU cmeceii nzetnonatr/raypar ¢ CAPB

HNsemuoHam/maypam | (macc. %/macc. %)

7,525 5,0/5,0 2,5/7,5 0/10,0
R 3 1 0,333 0
%CAPB 3HavyeHue NTU
5 20000 NTU 17,9 NTU 13,5 NTU 3,95 NTU
4 40000 18 15,9 55
3 90000 43 19 57
2 43000 21,6 45
1,5 14,4 5,6
1,2 34,2 6,5
1 32 9,83
0,5 40 980

B Tabn. 7 MOXHO 3aMETUTh CICIYIONIUC 3aBHCHMOCTH: TPH (PUKCHPOBAHHOM OTHOIICHHUU W3CTHO-
HAT/TaypaT MyTHOCTh YBEIMYHMBACTCs IO Mepe yMeHblneHus coxepxkanus CAPB, uTo mokasaHo yBelwmdcHHEM
ypoBHst NTU. Kpome Toro, npu modom ¢pukcupoBanHoM cozepxannn CAPB MyTHOCTh yMeHbIIaeTCS IO Mepe
YMEHBIICHNSI OTHOUICHHS W3eTHOHAT/TaypaT. OJHAKO MpUMEpPHI aBTOPOB M300pPETCHUS AEMOHCTPHUPYIOT, YTO B
cucTeMax, He COJEepIKaIluX TIUIEPHH, 3Ta 3aBUCUMOCTh PACIPOCTpaHAETCS Jake Ha CHCTEMBI TOJIBKO CTaypa-
toM (otHommerHwue 0/10).

HanpotuBs, u xak 3asgBUTENN MOKa3ald B mpuMepe |, Koraa jkeraTeNbHbI BRICOKHE COePKAHUS TIUICPUHA
(kKak B HACTOSIIEM H300PETCHHM), 3aIBUTECIN OOHAPYKHIIH, YTO COOTHOIIICHHE U3ETHOHAT/TaypaT JOJDKHO TOA-
JICPKUBATHCS B 3asBICHHOM auamna3one ot 1/1,5 no 1/6 (R-0,666 mo 0,166) mist Toro, 4ToOBI CBECTH K MUHHMY-
My HeoOxoaumocTh B CAPB (4ro jkenatenbHO I OCaKIACHUS) U OJHOBPEMCHHO MOJICPKUBATh HU3KYIO MYT-
HocTb. [Ipu otHomennn 0/10 nuist mosmyvenust n3orponHoro pactBopa ¢ 30% rimnepuna tpedyercst 40% CAPB.

HeoxunanHo mpu oTHomeHHH 1/6 MOXHO oOecneduTh coxaepkanue riunepuHa 30% ¢ UCHOIb30BaHUCM
tormpko 30% CAPB (ma 10% mensiue). [Ipu oTHOIIEHNU M3eTHOHATA K Taypary 1/5 MoxHO obecrmeunts 35%
TImIeprHa (Bcerza Ipu COXpaHeHWH W30TPOIMH) ¢ Hcnoib3oBaHueM Tonbko 30% CAPB. B mannoit obmactu
TEeXHUKH HE OMUCAHBI M HE TPEII0NIaraloTCs TaKue KPUTHUECKUE AUATIA30HBI IS TIOBBIIIICHUS COACPKAHUS TITH-
nepuHa (IIPH COXpaHEHHH HM30TPOIHMH KOMIIO3WIINH) W CHIDKCHHS COACpKaHWA aM(OTEpPHBIX MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB.

DOOPMYVYIJIA N30BPETEHMA

1. Ounraromasi KOMIO3HIUS, COICPIKAINAS:

1) ot 5 o 20 mac.% cucrembl MOBEPXHOCTHO-aKTUBHBIX BELIECTB, COJCPIKAILCH:

a) aJKWIN3ETHOHAT IISJIOYHOTO METala;

b) amkunTaypaT MIEIOYHOTO METalIa ’

¢) amdoTepHOE MMOBEPXHOCTHO-aKTHBHOE BEIIECTBO,

rie MaccoBoe oTHomeHue (a) k (b) cocrasmset ot 1:1,5 1o 1:6 (R= ot 0,667 1o 0,166), rae oTHOMIEHHUE ()
u (b)/(c) cocraBnset ot 1:1 10 9:1; u

2) ot 20 mo 60 mac.% raunepuHa.

2. Kommosnnus 1o 1.1, e ampoTepHOe TOBEPXHOCTHO-AKTUBHOE BEIIECTBO MPECTABISAET COOOH aIKuI-
GeranH.

3. Kommosurust o 1.1 wiu 2, rae yka3aHHass KOMIIO3HIUS SBIISCTCS TMPO3PaYHOI, IPH 3TOM IPO3PAYHOCTD
xapakrepusyercst MyTHocThIo MeHee 20 NTU, Gonee npeamoururesnsHo meHee 10 NTU.

4. Kommo3unus mo arodomy u3 1. 1-3, B KoTopoii MaccoBoe otHomenue (a) k (b) cocraBnser ot 1:1,5 mo
1:5 (R=01 0,667 10 0,2).

5. Kommosurus o srobomy u3 mit. 1-4, mvmeromas pH ot 4,5 no 7,5.

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
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